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JUNE. 
A Logical Result. 


Tue latest development of labour exchanges in 
Germany must not escape attention. Having established 
Government for the disposal of labour, the 
country is determined to see them used to the utmost, 
and with that end in view it has been decided that 
no private employment agencies shall be allowed to 
exist, but that all forms of work, whether it be that of the 
acter or the coal heaver, shall be sought through the 
municipal or Government offices. This whole step will 
not be taken at once, and for a time existing agencies, 
trades unions, and so on will be permitted to continue 
their work, but under strict rules and regulations, which 
will be laid down and enforced by the powers that be. 
They will, for example, all have to make annual or 
monthly returns, and they will be permitted to charge 


offices 


only such terms as shall be prescribed by a schedule. To 
the German mind this interference with private enter- 
prise may not appear intolerable, but we doubt if the 
English people would put up with it for a moment; and 
yet it is a perfectly logical step which may yet be 
attempted here. A large body of people is now directly 
or indirectly interested in making the labour exchanges a 
success, and it is by no means impossible that they may 
desire to remove all opposition and to secure for them- 
selves a monopoly in the barter of labour. There are, 
moreover, many worthy souls who believe that all diffi- 
culties are to be overcome by the accumulation of statis 
tics and who would rejoice to see all labour handled by 
one authority, so that there might be no such gaps in the 
returns as exist at present. As we have pointed out before, 
if once the Govermnent undertakes the management 
of labour it will saddle itself, willy-nilly, with the respon- 
sibility for the employment or support of that labour. 


The Passenger Airship. 


Tue Deutschland, first passenger airship of the 
Fatherland, lies a wreck upon the tree tops of the Teuto- 
burger-Wald. Her career has been short but sensational. 
On June 22nd she bore thirteen passengers from Fried- 
richshafen to Diisseldorf in about nine hours, and stirred 
up in Germany enthusiasm which spread, if the daily 
Press is any guide to the feelings of the people, to this 
country. We were told, even in leading articles, that the 
airship must now be regarded seriously, and one paper 
even reminded the old country that it was time to “ wake 
up.” The history of the last Zeppelin is the history of all 
that have passed and all there may be to come. Has it 
been so soon forgotten that the balloon for the German 
army which had carried twelve passengers was burnt on 
its acceptance trial, and that its successor, built out of 
the money subscribed by the German people in an access 
of enthusiasm, ripped itself up on a tree in landing. 
What of the sixth, too? Have we not seen pictures of it 
a total wreck on a hill but little bigger than itself? and 
now the seventh is wrecked in a sea of fir trees. Count 
Zeppelin’s courage and perseverance are infinitely ‘to his 
credit ; but we must not allow ourselves to be carried 
away by occasional successes and blind ourselves to 
the fact that the Zeppelin airship is a balloon, and 
subject to the well-known weaknesses of all balloons. 
The time is yet very, very distant till the balloon shall 
compete with the railway or the ship. 


The Pluviose. 


On May 26th the French submarine Pluviose 
was struck by the Pas de Calais whilst mancuvring 
about a mile from Calais, and sank with all her crew. 
Salvage operations were immediately begun, but not until 
June 12th was the ill-fated little vessel towed into Calais 
Harbour. It had taken no less than sixteen days. of 
strenuous labour to effect what would appear to be a 
comparatively simplesalyage. But the history of the work 





on the Pluviose is only a repetition of the history of all pre- 
vious salvages of submarines. The difficulty of diving at 
great depths, the effects of currents, the roughness of the 
sea, and finally the parting or slipping of cables, are all 
familiar facts in connection with these operations. We 
in this country cannot criticise when we remember our 
fruitless attempts to salve the C. 11, not to 
mention others. It is interesting however to recall—and 
in view of the official ignorance on this point as displayed 
by the answer to a question in the House of Commons a 
few weeks ago, we would direct Mr. McKenna’s attention 
to the fact—that France has a special vessel for raising 
sunken submarines, which was fully described in our issue of 
June 11th, 1909. This vessel, if it was used at all, 
does not appear to have been strikingly successful. 
The German Navy has also a salvage vessel for 
submarines—see THE ENGINEER, October 30th, 1908—but 
as far as we are aware it has not yet had an opportunity 
of showing what it can do. The matter is one which 
must ultimately be taken up here, and these two vessels 
must be carefully studied; but still more is it necessary 
that the means of attaching cables to sunken vessels 
should be investigated. It is in this respect that the 
greatest trouble is experienced. 


own 


Paris Exhibition. 


PARLIAMENTARY arrangements are being carried 
out for the holding of a Universal Exhibition in Paris in 
1920. The last Exhibition in 1900 terminated the series 
which had been held regularly every eleven years, and 
owing to the increasing difficulty of covering all branches 
of industrial progress it was understood that no more 
would be held. The commercial and industrial group in 
the Senate, however, are of the opinion that the time has 
come to consider the advisability of organising another 
Exhibition, and when the preliminary details have been 
worked out the project will be submitted to the Govern- 
ment. The great trouble will probably be in the selection 
of a suitable site, for now that the Champ de Mars is no 
longer available, there is little space within Paris on 
which an Exhibition could be laid out. The levelling of 
the fortifications may, however, provide a suitable area, 
the more so as the works to be undertaken with the 
900,000,000 francs loan include the adornment of the out- 
lying parts of the city, and the Exhibition would coincide 
with the termination of this vast scheme of municipal 
embellishment. 


American Waterways. 


THE appointment of a permanent commission to 
deal with disputes between Canada and the United States 
on matters affecting international waterways is likely to 
be made before long, under the provisions of the new 
Waterways Treaty. It will replace in its functions the 
existing International Waterways Commission, but in 
addition to permanency it will be clothed with greater 
authority. Canada and the United States will each have 
three members, and the American Government have 
already appropriated the salaries for its appointees. The 
proposed construction of an immense hydro-electric 
station by damming the St. Lawrence at the Long 
Sault Rapids near Cornwall is a subject over which there 
has been some strenuous fighting not only in the Cana- 
dian Parliament but in the country at large. Inquiry in 
official circles with reference to the Long Sault dam 
elicited the information that this matter is one to be 
dealt with by such a commission, and that any further 
action regarding the matter will be under the new treaty, 
which, among other things, makes provision for navigable 
waterways being unimpeded. The Long Sault project 
has been before the existing Commission for some time, 
but no report is anticipated in the near future. In view 
of the new turn of affairs, it now seems that anything the 
Commission may propose will be but a recommendation 
to the new body which, under the treaty, will have to deal 
with it. The new Commission will be a miniature Hague 





tribunal for the adjustment of difficulties between the 
two countries on any matters affecting the waterways. 


The Army Airship. 


CoNSIDERABLE interest attaches to the flight of 
the Army airship Beta during the early hours of the morn- 
ing of the 4th from Farnborough to London and back. 
That the journey was carried out almost in complete 
secrecy is probably one of its most important features. 
Leaving the balloon shed on Farnborough Common at 
11.39 p.m., the airship, under the command of Colonel 
Capper, and carrying two other passengers, sailed over 
Richmond and Battersea Parks and arrived over South- 
wark Bridge at 2.15 a.m. There the outward journey ter- 
minated. Travelling back, the Beta first passed round St. 
Paul’s Cathedral, thence sailed to the Marble Arch, and so 
on past Staines to the shed at Farnborough. This portion 
of the trip was carried out in 88 minutes, the descent being 
made at about a quarter to four. A mean height of 1000ft. 
was preserved throughout the journey, at one time an 
elevation of 1800ft. being reached. The Beta is an 
experimental airship constructed last year, and originally 
had a length of 80ft. Since then this has been increased 
to 100ft. Her engines are of Green’s type, and develop 
about 35 horse-power. 


Paris Floods. 


Tur Commission which was appointed to investi- 
gate the means of preventing a recurrence of the floods 
that proved so disastrous in Paris at the beginning of the 
year, has already submitted several reports, dealing 
principally with the methods to be adopted for protecting 
the underground cables and in other ways avoiding any 
interruption to the telephonic and telegraphic communi- 
cation and electric lighting, and one of the Sub-commis- 
sions reports favourably upon the proposal to create 
absorption wells and artificial lakes along the upper 
reaches of the rivers so as to keep them down to a 
manageable level. The system of absorption wells has 
proved entirely satisfactory for draining marsh lands in 
the South of France, and it is argued that equally good 
results will follow upon the diversion of an overflow of 
rivers to the porous sub-strata. At the time of the Paris 
floods a great deal was said about the effects of forest 
destruction, which was supposed to free enormous 
quantities of water that would otherwise be absorbed, but 
the disastrous floods during the past month in Central 
Europe, where the area covered by forests is very con- 
siderable, have somewhat modified the general idea that 
forests serve as a preventive to inundations. Some un- 
easiness has been caused in Paris by the discovery that 
the subterranean water remains at the same level it at- 
tained immediately after the floods in February last, and it 
is assumed that the same phenomenon may be observed 
generally as the result of the particularly heavy rainfall 
last year, when the porous strata became so saturated 
that they were unable to absorb any more, and thus any 
superfluous water must flow atthe surface. If this theory 
be accepted, it would appear as if absorption wells would 
prove inefficient at times when they are most needed. 


Hudson’s Bay and Saskatchewan Navigation. 


Tue Canadian Government appear to be ener- 
getically investigating the water transportation problems 
of the Dominion. A few months since we advised our 
readers of the start on the surveys of the proposed 
Hudson’s Bay Railway from Lake Winnipeg to Hudson’s 
Bay. Five more parties are now being made up to in- 
vestigate the possibilities of developing a waterway from 
Lake Winnipeg through the North Saskatchewan River 
upto Edmonton. The statement is made in well-informed 
quarters that an 8ft. waterway can readily be made for 
this distance of about 700 miles. The Government have 
arranged with Captain Bartlett, who accompanied Com- 
mander Peary on his last polar expedition, to start im- 
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mediately with parties who will survey the inlets to 
Hudson's Bay and the rivers emptying into it. Captain 
Bartlett will return at once to pilot the Government 
steamer Earl Grey over the same waters to meet the 
Governor-General, Earl Grey, who is going to see Hud- 
son's Bay for himself. The Governor-General will travel 
overland going to the Bay vid the surveyed route of the 
railway, examining on his return the coast of Labrador. 


Flying in France. 


THE aviation meetings held in France during 
the past month have been singularly devoid of serious 
accidents, and this is the more noteworthy as scores of 
aeroplanes have been in flight and have, in the aggregate, 
probably covered more than 3000 miles. At the Rouen meet- 
ing Captain Dickson and Cattaneo flew between them a 
total distance of 920 miles, the former winning the long- 
distance prize and thus proving that English aviators can 
become quite as skilful as the French. There have 
certainly been several accidents, due mainly to machines 
capsizing when alighting, but no one has been seriously 
hurt. Some of the aeroplanes have come to grief through 
being upset by the air whirls caused by machines flying 
too close to them, and this has pointed to the necessity of 
putting into force stringent regulations to prevent aero- 
planes from passing others within what is now recognised 
as a dangerous zone. The French military authorities, 
who, since the disaster to the French dirigible * Ré- 
publique,” have been giving more and more attention to 
the aeroplane, are now offering special inducements to 


officers to familiarise themselves with these machines, | 


and a grant is made to officers for each ascent either in 
aeroplanes or dirigibles and even in ordinary balloons. 
During the past month two oflicers performed a remark- 
able feat in flying from the Chalons Camp to Vincennes 
on a Farman biplane, one of them taking observations 
on the way. For some time the operations of aeroplanes 
on the Vincennes ground were impeded by a belt of trees 
which the aviation department decided to cut down, but 
as they could not break through the red tape at head- 
quarters the officers flew over the trees and alighted on 
the other side. The only way of getting the machine 
back to the shed was by cutting down the trees. 


The Third Cross-Channel Flight. 


THosE who see in the flying machine large possi- 
bilities and promises of development and in our hitherto 
national apathy towards these affairs a lack of initiative 
and a source of future danger must find considerable 
pleasure and a refutation of their pessimistic beliefs in 
the aeronautical records of the past month. For in the 
list of achievements the doings of our fellow-countrymen 
are, for the first time in the history of aeronautics, sur- 
passed by those of no other nation. After a fortnight’s 
waiting at Dover, Mr. C. S. Rolls, on the evening of the 
2nd of the month, taking the opportunity afforded by a 
temporary absence of wind and fog, flew with remarkable 
ease across the Channel to Sangatte. Finding that 
everything in confiéction with his machine was in excel- 
lent order and working well, the aviator, without descend- 
ing, circled round the abandoned Channel Tunnel works 
and set off on his return journey to England. This 
second stage was beset with considerable difficulty, unlike 
the outward journey, for mist began to gather, and, like 
M. de Lesseps the previous month, Mr. Rolls had to rely 
entirely on the sun for a knowledge of his correct course. 
Without mishap of any kind, however, he reached the 
English coast, and came easily to land after covering a 
total distance of about 50 miles. The entire double 
journey occupied about an hour and a-half, and for its 
successful accomplishment Mr. Rolls receives a prize cup 
offered by Messrs. Ruinart, valued at 2000f. The feat 
aroused considerable interest both in this country and in 
France. The machine used was a Wright biplane. 


The Royal Show. 


Tue Royal Agricultural Show closed at Liverpool 
on Saturday last, and, notwithstanding the vagaries of 
the weather during four of the five days, was patronised 
by over 130,000 persons, which is a considerable increase 
over the total at Gloucester last year, when rain also 
made itself disagreeably prominent. The record for 
attendance, 213,867 persons, set up by Newcastle in 1908 
seems likely to stand for some time. This year the 
implement section, although unusually extensive, pro- 
vided few features of novelty, for although there is to be 
a competition for agricultural “ motors ’’—tractors would 
be a more correct term—these will not take place until 
the harvest is ready in August, when the machines will 
assist in reaping and binding, ploughing, and possibly 
thrashing. Further uses for the handy oil engine were 
demonstrated, showing that the limit to the employment 
of this type of prime mover has not yet been reached. 
There was also an extensive display of wind motors, but 
farmers and owners of large estates do not seem to 
appreciate to the full the simplicity and economy of 


these engines for providing water mapplics for frome, | MINING ACCIDENTS. 

irrigation and drainage work, for all of which they are | (From « Correspondent.) 

almost ideal appliances. For generating electric current | From the year 1842, when the first important Coal 
too the wind engine is quite a practical proposition, as | Mines Act for the protection of labour was passed in this 
was shown by one firm. country, down to the end of the nineteenth century 
there was a remarkably steady and gratifying decline in 
| the accident death-rate among our miners. In sixty 
| years, or thereabouts, the annual number of mine workers 
killed dropped from one in every 250 to one in every 
770 employed. Recently this decline was checked, and 
now, despite the continued growth of technical and 
scientific knowledge, coupled with more stringent State 
control, we seem to have entered upon a period of increas- 


Austrian Canals. 


AvstRi’s ambitious canal-building project, in- 
volving an expenditure of from thirty to fifty millions 
sterling, is again threatened with shipwreck, this time 
through opposition arising in the Upper House of Parlia-| ing accidents. In 1902 the deaths from accidents were 
ment. Approved in principle as far back as June, 1901,| as low as 1 in 805. Last year they equalled 1 in 700. 
the Canals Law has met with many reverses. The | Here are the figures :— 











original measure provided for the building of navigable Aunnal Acevages. 
canals from the Danube to the Oder; from the Danube | sie Deaths. Equal to 
5 e ) O' ea, 
to the Moldau, near Budweis; from the Danube-Oder | 1345-55  ... 229,468... 985 1 in every 249 employed. 
Canal to the Elbe ; and from the Danube-Oder Canal and | cane oe . aa ese A Bs s 366 
” : F , | 1866-75 =... 407,472... 1129... 9 366 . 
the Vistula to a navigable part of the Dniester. Further, | jx7g ¢7 500'140 1107 , ‘61 
there was to be a regulation of those rivers in Bohemia, | 1886-95 ..._ 624,977... 1041 he 55 601 
ei x iF : - | 1806-1905 77> QQ 76 
Moravia, Silesia, Galicia, and Upper and Lower Austria | be oe Road Ess ord : yd ” 
4 _ a e OUT see PIO, La 4 “Oe . ae 
which affected the territory of the proposed new canal: + ans 
” a6 oR Taking the last ten years separately, we have these 
8 I 
The total cost of the whole work was put at 750 million | Rian > . k 
crowns (£31,250,000). This estimate was prepared by the is Kant + Bealt Rate ee 
. ex . ’ Witt) NOVEC . Matis, a Saythaa a) 
Hydro-technical Bureau of the Ministry of Comunerece, | he 2 per 1000, ai 
: : A : | 1900 780,052 1012 ... 1.30 1 in every 770 employed 
based upon a general outline of the project. But later | j99) 806.735. 1101 2.36 I * tbe 
estimates prepared by the newly appointed Waterways | 1902 824,791 O24 ... 1.24 l x05 
‘ et: . . ; + | 1903 S42, 066 1072 EF l iso 
| Comunission on more detailed lines showed a large dis- | 99, 1055 a pe 
| ; : : 4 BY. se ; 
crepancy in the figures. And the total cost of all the | 1905 1159 1.35 1 cs 710 
| work proposed would cost some fifty millions sterling, | eed ted + ; ’ ie 
‘. 4 mae ngs ® | 190, Le - 24D 32 au 
| instead of the thirty millions originally estimated. Asked | jo9, “  9s7/813 OS 1.32 000 oaS, 
| to approve a preliminary appropriation for the work, the | 109... 1,015,998. TMT WAZ 1D ,, 700 
| Upper House has positively refused, and demands the| Dividing these ten years into two five-year periods, we 
| introduction of an entirely new Waterways Bill based | set this result : : 
upon the altered conditions. As the new canals system Seanee cass Rae ‘ 
5 AER : A 1 x Deaths. Equal to 
would have greatly benefited Galicia, the Polish deputies Porno NON. um 
are excessively angry at this last delay, and threaten to | 1900-4 ... : 1052... 1.28 ... 1 in every 779 employed 
RPh 1905-9 1220. 1.34 1 ae oe 
| HO.)-$ « See ces Be 99 ‘ 
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make trouble for the Bienerth Cabinet unless the project 


| is pushed foward at once. Non-fatal accidents have increased concurrently. 


Between 1897 and 1907 the percentage of the members 
of the miners’ relief societies who received accident 
‘ ‘ benefit rose from 184 to 249 per 1000. In these circun- 
French Railway Accident. stances it is only natural that the general question of 
. , ‘ ‘ mining accidents should be claiming considerable atten- 
Tus Gasster which took piace mpd Versailles tion. The Royal Commission on Accidents in Mines is 
on June 18th, when the express from Paris to Granville approaching the end of its labours, and the Government 
ran into a local train at the Villepreux-les-Clayes | promises a “complete and comprehensive Bill to cover 
| station, and was itself completely smashed up, has| the whole ground.” In the meantime a number of 
colliery owners and managers, with the assistance of 
scientific men, are conducting a whole series of interesting 
: experiments with a view to minimising dangers and 
catastrophe would never have happened. As is always facilitating the work of rescue in ease of explosions, tires, 
the case after accidents of this kind, there is a good deal | &e, So far, so good. 
of controversy over the responsibility, and the State has But why, it may be asked, should mine accidents, after 
naturally come in for violent attacks from its adversaries, | two generations of steady decline, now be increasing ? 
hic the aliaitnane aston bike arc antl bavduied tte 1" — aes in the ne rate due _—— yo 
; scons ‘ and carelessness among the younger generation of miners ‘ 
shift the responsibility on to the shoulders of the old}. it due to managers attempting to “ speed up” either 
Compagnie de l'Ouest. On the Ouest-Etat the block | the workers or the mechanical appliances? Is it due to 
system is only employed on certain sections, and|the application of electricity to mining? Is it due to 
does not exist where the accident took place, and over-interference on the part of the State ? Is it, 
therefore every possible precaution should have been | ike the recent increase of workshop accidents, duc 
taken to stop the express. The procedure in vogue some | the Workmen's Compensation law and the in- 
P I P a direct effects of that law? Or what? There must 
years ago—and very probably still supposed officially to} je some fundamental reason or combination of 
be in operation—was to send the rear guard of a stopped | reasons. The increased dangers cannot be put down to 
train back along the line with detonators. This could not | lack of sobriety, for our miners, like other classes, are 
have been done in the present case. The express driver becoming less and less intemperate. Coupled with the 
asserts that the first signal was not visible, because the | !°TC#!"8 sobriety of the workers there is a continual 
: ; : é growth of scientific and technical knowledge which ought 
locomotive was enveloped in steam, and his eyes Were | to be diminishing the dangers of the mine. Until quite 
dazzled by the sun low down in front of him. The recently the dangers did diminish. Now the progress has 
second signal was passed in the saine way, and it was | stopped and retrogression has set in. This is a matter of 
only when tke driver saw the man with the flag a few | profound consequence. 
hundred yards from the station that he reversed steam, The mischief is due undoubtedly to a number of causes ; 


: ; c ahaa eae . wae | WO single one can be saddled with the full responsibility. 
and ayplted the teakes. Hs further afizme that ho wes A change in the nature of the life and recreations of the 


simply a fireman having a certificate * entitling him to | younger miners is partly to blame. Early to bed is not 
drive,” and he had only acted in the capacity of driver] the rule it used to be; the music hall and even th: 
during two weeks, during which time he had not been able | technical school cause later hours to be kept, and result 
sufficiently to familiarise himself with the road. in a lack of freshness and alertness. : 
Another point worth the consideration of those inter 
ested in mining accidents—and who is not?—is_ the 
P spread of indiscipline. A spirit of lawlessness seems to 
The Cause of the Accident. have seized some of our mine workers, especially the 
Bit z : pecially 
By a curious combination of circumstances the | boys. Strikes at a moment’s notice are becoming far too 
disaster seems to have been primarily due to mechanical | C0": and these occurrences tend to upset that har- 
x monious working of a coal mine, and that good temper of 


troubles with both locomotives—the driver of the stand- | .orkers and officials, so needful to safe operations. 

ing train was engaged in some repairs to his engine,| Then there is the question of “ speeding up "—a most 
which had broken down, and the driver of the express | hazardous policy to adopt in coal mining. It is quite 
was having trouble with both his injectors—and those | true that no general “ speeding up” policy can be proved 
who travel by the Ouest-Etat are surprised that there are from statistics. The output of coal per head is actually 


sone aaiethhiieia Miia tilt een Unie Wines in eliiliae declining, despite the steady adoption of mechanical coal 
ee 4 S probab'y | cutters and other improved appliances. But when w« 


no other railway employing so much old and dilapidated | ake allowance for the deeper mining of recent years, and 
material. Pending the transference of the railway to the | the thinner seams now worked, which means more difficult 
State the old company spent little or nothing upon the | and costly pumping, ventilating, and propping, coupled 
renewal of stock, and the State has naturally been unable with the increasingly frequent “ short and stop” days, 
to effect a complete transformation in so short a time there is ground for asserting that the “ Americanisation of 

ape: ’| industry,” which has done so much to increase accidents 
although it is reported that more than a hundred loco- | iy some of our manufacturing trades these last dozen 
motives of the “ Prairie” and “ Pacific” types are to be | years, has spread to our mines. Each new nine manager 
delivered shortly. The main cause of anxiety to the | is expected to show better results than his predecessor. 
public, however, is the inefficiency of the signals, which Not only is it conceivable that some of our mine managers 


: F , ‘ning | have attempted to speed up the haulage and windage, but 
rave: eennaNe eemtngiN Snes the: Cine whee. onan it is probable that many of the miners themselves, under 


caused considerable sensation in France, since, if 
the most ordinary precautions had been taken the 





travelled at much lower speeds than they do now, and a stress of increasing difficulties with their trammers and 
hewn campaign is being carried on in favour of the putters, and the loss in earning time involved, have 
| general employnent of signalling in the driver's cab. made extra efforts to make good their pays by lessened 
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attention to faults of roof, sides, and so forth. So 
far as “speeding up” is concerned, the new Eight 
Hours Act is bound to have a bad effect. In many mines, 
under this measure, “ speeding up” will become a fine 
art. Elderly, experienced, and cautious miners will be 
turned adrift; the young and reckless will be goaded on ; 
the speediest appliances will be introduced; and a huge 
inerease of dangers and disasters will be the inevitable 
result if the Eight Hours Act long remains upon the 
Statute-book in its present form. 

Many practical miners declare that the introduction of 
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cleetricity to coal mining is proving a fruitful source of 
danger, particularly in the matter of explosions. Since 
1903, when the existing regulations came into force, 
fifty-one deaths have been attributed to electricity in the 


mine. This number, spread over seven years, is not 
high. Some miners are suspicious that this figure does 


not tell the whole story. The opinion is held that some 
recent fires and explosions have been caused by “the 
wires.”” Possibly it is so. When this point is put to 
leading electricians who have studied the matter they 
assert that electricity has not had a fair trial in the mine. 
It is very freely contended that some colliery owners, 
after putting down electrical installations, do not main- 
tain staffs of electricians and wiremen sufficiently strong, 
or competent, to keep these installations efficient. In 
some cases a couple of wiremen, under charge of an engi- 
neer who is not an electrician, are expected to look after 


the entire electrical equipment of a huge colliery, com- | 
prising, probably, several hundred kilowatts of power and | 
This, in a place where the wires | 


many miles of cable. 
are being constantly damaged by falls of roof and sides, 
is not sufficient. 

Then, again, there is ground for suspicion that the 
Workmen's Compensation law has something to do with 
the growth of accidents. It is remarkable that the check 
in the decline of the mining accident death rate, and the 
subsequent rise in this rate, have coincided with the 
growth of electricity and the increasing liability of em- 
ployers under the Workmen’s Compensation law. Elec- 
tricity has already been touched upon. A word upon the 
Compensation Act may not be out of place. It cannot 
he denied that this measure has resulted in some trades 
in the expulsion of aged workers. More young and fewer 
old men have been employed as a result of the law of 
Compensation. This policy has been a mistaken one; 
but it has been adopted in some industries. And it has 
brought about an increase of accidents, for the youngest 
men are generally the most careless men. This has 
certainly happened in some manufacturing industries. 
Hus it not also happened in some mines ? 


By arrangements recently concluded between the 
Treasury, the Royal Society, the National Physical Laboratory, 
and the Meteorological Office, the administration of the work of 
Kew Observatory, in so far as it is concerned with observational 
and experimental work in meteorology and geophysics, will be 
transferred to the Meteorological Office from July Ist next. The 
Kew Observatory will be the central observatory for the office. 
The administration of the observatory at Eskdale Muir will be 
associated by the Royal Society with the Meteorological Office, 
instead of, as heretofore, with the National Physical Laboratory. 
In the conduct of the administration of the observatories the 
Director of the Meteorological Office will have the assistance of the 
Cassiot Committee, appointed by the Royal Society to administer 
the funds of the Gassiot Trust. The work of testing instruments, 
now carried on at Kew Observatory by the National Physical 
Laboratory, is to be removed to Teddington. i 
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THE PARIS METROPOLITAN RAILWAY. 





Link No. 4 of the Paris Metropolitan Railway has not 
been very long in operation for the whole of its length. It 
runs from the Porte de Clignancourt to the Porte d’ Orleans 
and passes under the two branches of the Seine on either 
side of l’ile de la Cité. The portions of the line on either 
| side of the river had been open for passenger service for 
| some time, but it was not until early this year that the 
' tunnel under the river itself was available for use. Even 
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Fig. 1—PLAN AND SECTION OF THE LINE 


then it was not long at work, for the extraordinary floods 
which visited Paris at the end of January invaded the 
tunnels of the Metropolitan Railway at several places, 
notably at the point we are about to discuss, so that it 
was not until a couple of months later that traffic could 
be resumed. 

It is not, however, with the flood or with the special 
arrangements necessary to deal with the flood waters 
that we are concerned at present, but rather with the 
| exceptionally difficult and delicate operation of forming 
the tunnel under the two branches of the river. In 
| its issue of May 21st our excellent contemporary, Le 
| Génie Civil, describes in detail the whole of the various 
processes by which this clever piece of work was brought 
| to a satisfactory conclusion, and the following article is 
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Fig. 2—DETAILS OF CAISSON 


based on that description, some of the _ illustrations 
accompanying which we are also reproducing. 

In Fig. 1 will be seen a plan and section of this inter- 
esting piece of line. As will be seen, its total length is 
1092.72 m., and it stretches from the Rue des Halles on 
the one side of the river to the Rue Danton on the other, 
passing first of all beneath the Metropolitan Line No. 1, 
and afterwards in succession under the Greater Branch 
of the Seine, l’ile de la Cité, the Lesser Branch of the 
Seine, and the Extended Orleans Railway. It was 
originally intended to construct the portions (a) between 
the Rue des Halles and the river; (6) under I’ile de la Cité ; 
and (c) between the river and along the Rue Danton by 





means of a shield. As a matter of fact, however, only 
that part between the Place St. Michel Station and the 


Mace S° Michel. 
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| Boulevard St. Germain was made in this manner. 


The 
tunnel under the Greater Branch of the Seine, the station 
| on the l’ile de la Cité, part of the tunnel under the Lesser 
Branch of the river and the Place St. Michel station. 
were formed of caissons sunk by means of compressed air. 
The work between the caissons in the Lesser Branch of 
the Seine and the Orleans Railway was carried out after 
the use of refrigeration, and the remaining parts of the 
line by ordinary excavation methods. 
Throughout its length the tunnel walls are formed by 
cast iron sectional lining bolted together, water-tightness 
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being obtained by. the use of strips of creosoted‘wood. 
The caissons, which were also cast iron lined, were con- 
structed as shown in Fig. 2. Each caisson was made up 
of a metallic framework, composed of angles, spaced 
1.20 m. apart and braced together with longitudinal 
girders. The whole was covered on the outside with 
sheet iron and was water and air-tight, to such an extent 
that it could be floated into position on the water if 
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Fig. 3-JUNCTION OF CAISSONS 


necessary. The space between the outside sheet iron 
covering and the inside cast iron lining was filled up 
with concrete, which, of course, covered up all the metal 
work. There are three of these caissons under the 
Greater Branch of the Seine and two under the Lesser 
Branch. Each of the two stations—at l’ile de la Cité and 
Place St. Michel—was formed by means of three caissons. 
Two of these in each case, namely, those at either end of 
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Fig."4—JUNCTION OF. CAISSONS 


the stations, were elliptical in form™and served as ‘the 
access shafts. The third in each case contained the lines 
and platforms. These latter were exactly similar to the 
river caissons as shown in Fig. 2, but of larger dimen- 
sions. 

The river caissons were sunk end to end at a distance 
of 1.5m. apart. The junctions between them were 
made as shown in Figs. 8 and 4. Caissons 4 m. wide and 
1.75 m. thick were sunk on either side, and by their aid 
the side walls were built up. By means of a_further 
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caisson the two side walls were connected together and a 
roof formed, which completed the junction between the 
two main caissons. After this an examination of the 
outside of the caissons was made by men in diving bells, 
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Fig. 5—PLAN SHOWING 


and any damage caused during sinking operations was | 


made good. The whole was then covered with a coating 
of clay puddle half a metre thick. 
The next process was to empty the caissons of water, 
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caisson at this point was out of the question, as it would 

nearly certainly have disturbed the Orleans line. 
Whatever the method of excavation employed it was 

realised that it would be quite impossible to avoid a 
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TUNNEL PASSING UNDER THE LESSER BRANCH OF THE SEINE 


certain amount of settlement of the ground, and in order 
that this might not be communicated to the Orleans 


| Railway, the engineers of that line decided to underpin 


it in such a manner that it would be quite unaffected by 
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piers were taken down toa bed of grey limestone some 
12m. below the level of the Orleans rails. Longitudinal] 
girders a—Fig. 6—were arranged on these piers, and 
between them were placed transverse joists / passing under 
the lines. The ballast was removed and the cross sleepers 
were replaced on longitudinal baulks of timber resting on 
the transverse joists. 

The original scheme comprised the freezing of the 
ground by means of two installations. One of these —that 
in the Place St. Michel—was to operate horizontally over 
a distance of from 55m. to 60m.; the other—on the wate: 
side—was to freeze the remainder of the route vertically. 
It was proposed to drive 24 horizontal holes round the 
perimeter of the tunnel which was to be excavated. 
These holes were to be some 60 m. long and were to con 
tain the freezing pipes. The ground frozen between and 
around these pipes would, it was thought, form an enormous 
frozen cylinder, inside which a tunnel could easily be 
pierced without fear of subsidence. The vertical pipes 
were to form a huge block of frozen material, which would 
efficiently close the end of the cylinder. 

Two machines were provided for forming the horizontal! 
holes. They had been made specially for this particular 
work, and were operated hydro-electrically. Each machine 
was provided with a tube 150 mm. in exterior diameter, 
which could be forced into the ground by means ot 
pressure. Inside this tube was a spindle or shaft, which 
was also tubular, 128 mm. in diameter, the metal being 
9mm. thick. At its end was fitted a crown boring bit 
provided with diamonds. This spindle was rotated by a 
motor through reduction gearing. Water at a pressure of 
30 kilos. per square centimetre—say 425 ib. per square 
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Fig. 6—DETAILS OF TUNNEL UNDER THE ORLEANS RAILWAY 


In the case of those under the Greater Branch of the 
Seine, operations were commenced from the elliptical 
shaft at the station of Vile de la Cité. First of all, two 
apertures were made in the shaft lining 2 m. higli, one 
coming at about the height of the top and one at the 
bottom of the caisson in the river. Beyond these holes a 
timbered gallery was made through the intervening 1.5 m. 
of ground separating the shaft from the end of the river | 
caisson, which allowed the end cover plate of the latter 
to be laid bare. When this was done a number of holes 
was made by means of compressed air drills in this cover 
plate. These holes were 30 mm. in diameter, were bored 
very close together, and were filled in as soon as they 
were made with wooden pegs. Finally, several of the 
pegs at the top were removed, and water began to issue 
from the holes thus left. The operation was watched, 
and the engineers could satisfy themselves by the gradual 
sinking of the water that the joints formed between the 
various caissons and the caissons themselves were water- | 
tight. The water which found its way into the vertical | 
shaft was then pumped out, and, finally, the end plates of | 
the horizontal caissons were entirely removed and the 
proper sized aperture made in the vertical caisson. Simi- 
lar operations were performed for caissons Nos. 1 and 2. 
It was not considered advisable to sink more than two 
caissons in the Lesser Branch of the river, the reason 
being that the Orleans Railway, which some years ago | 
now was extended from its original terminus near the 
Austerlitz Bridge to a new station on the Quai d’Orsay, | 
runs close alongside the river at this point. 





At the | 
outset it was proposed to drive the tunnel by refrigeration 
throughout the length between the caisson No. 5—Fig. 5 
—in the river, and the station at Place St. Michel, a | 


any movement in the ground immediately underneath it. 
The method employed may be gathered from an inspection 
of Fig. 6. Underneath the retaining wall was constructed 
a masonry arch resting on piers A sunk to a considerable 


inch—was foreed into the hollow spindle to carry back 
through the outside tube the material cut away, and also 
to keep the diamond bit cool. The apparatus could give 
an inclination to the boring tube of 0.04 m. per metre, this 
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Fig. 7—PLAN SHOWING PORTIONS OF REFRIGERATING PIPES 


distance of some 210ft., but as a matter of fact it was | depth, and below the invert of the Metropolitan tunnel | being the proper gradient of the tunnel at this point. 


only found necessary to employ the freezing process for | 


the much shorter distance—some 47ft. 6in.—between the | formed under the Orleans line, this resting on eight piers B | apparatus worked satisfactorily. 
These eight | through was marl and compact limestone. 


caisson and the bank of the river, The sinking of a 


which was to be driven. A raft of ferro-concrete was also 


and C, and forming a water-tight invert, 


traversed the 
material bored 
Beyond this, 
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For the first 20m. or 30m. of 
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however, the ground became of a very mixed character. 

It was composed of sand mingled with gravel and flints, 
especially in the upper part. The flints got jambed in 
between the crown bit and the guide tube, with the result 
that the diamonds got quickly torn away. The progress 
of boring became extremely slow and excessively expen- 
sive, as each diamond bit cost some £400. An attempt 
was therefore made to do the excavation from the Place 
St. Michel end in the ordinary way, commencing with an 
adit or gallery 1.8 m. square. This attempt was success- 
ful, and the excavation was carried out in this manner 
right up to the water’s edge. 

“The most dangerous and difficult part was, however, 
that between this point and the junction with caisson 
No. 5. This was eventually carried out by means of 
vertical freezing pipes. The operation proved to be much 
easier than the horizontal method, and, moreover, it was 
similar to that to which resort has frequently been had in 
sinking mines. The freezing was employed for a hori- 
yontal length of 14.5 m., made up of 8.7 m. under the 
Seine and 5.80 m. under the towing path—see Figs. 6 
and7. The portion of the Seine was, first of all, enclosed 
by a cofferdam of sheet piles. The holes were then 


sunk and the freezing pipes inserted in them. The 
volune to be frozen was about 2145 cubic metres, 
750 cubic metres of which were water and 1395 


cubie metres solid ground. Sixty holes were sunk, 
as shown in Fig. 7. The average distance between them 
was 120m. They were lined with riveted steel tubes, 
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Fig. 8—-REFRIGERATING TUBES 


and their average depth was 17 m. 
for them to project about a metre below the invert of the 
tunnel which was to be formed. The freezing tubes, 
which were inserted in these holes, were formed as shown 
in Fig. 8. The outer tube, which was closed at the 
bottom, had an interior diameter of 134mm. It was 
closed at the bottom, and nearly to the bottom of it pro- 
jected a tube 35mm. in diameter. This was open at the 
end. Cooled brine made with calcium chloride was 
pumped round the system in the direction indicated by 
the arrows. Three of the holes were used as observation 
holes. As the ice was formed round the tubes the water 
rose in these observation pipes, owing to the expansion 
of the cooled water, and finally, when this water itself 
became congealed, it was known that the whole mass 
was frozen. There were two refrigerating plants, one at 
the Place St. Michel and the other on the quay side. 
The first named could produce 130,000 frigories per 
hour, and the cther 70,000 frigories per hour. The 
temperature of the brine on leaving the stations was 
about — 24 deg. Cent., and it was only from 2 to 4 deg. 
warmer than this when it returned. 

At the end of forty days’ working the water in the 
observation holes was found to be frozen, and, as had 
been anticipated, the whole of the ground was also frozen 
hard enough for work to be carried on by ordinary excava- 
tion by means of pickaxes, and the formation of an 
advanced gallery, &c., which was accordingly done satis- 
factorily, notwithstanding the fact that during the 
progress of the operations the works were badly flooded. 

The shield used under the Rue Dauton was very 
similar to those employed in tunnelling works in this 
country, but it was oval instead of round, its major axis 
being about 8.34 m. and its minor axis about 5.8m. It 
is described at some length and well illustrated in the 
issue of our contemporary above alluded to. It is pro- 
vided with an ingenious hydraulic arrangement for fixing 
the segments of the cast iron lining in position. 


WORKMEN'S COMPENSATION: IS FROSTBITE AN ACCIDENT ?—In a 
at Glasgow—June 3rd—the curious question was raised 
whether a railway servant who suffers from frostbite is the victim 
of an accident. It appeared that on February 14th last pursuer 
was engaged during the night keeping clear the railway points, a 
task rendered necessary in consequence of the severity of the 
weather. While attending to his duties the fingers of both his 
hands were frostbitten to such an extent as to incapacitate him 
from continuing at his usual occupation. So far as is known, the 
point has not yet arisen or been decided as to whether injuries 
from frostbite can ‘‘ arise out of and in the course of a workman’s 
employment,” and can, therefore, be regarded as an accident 
under the Act. Sheriff Davidson indicated that he had no hesita- 
tion in holding to the affirmative. Dr. Miller, Fort William, 
medical referee for the district, having made a report, an award 
was issued to the effect that he is entitled to compensation at the 
full rate of half-wages up to the date of examination and quarter- 
wages thereafter, 
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THE PRINCIPLE OF THE HELICOPTER. 

By HERBERT CHATLEY, B.Sc., A.M. Inst. C.E., &c. 
THE aeroplane at present is rapidly going ahead—in more 
senses than one—but there are numerous inventors who 
still pin their faith to the helicopter. The author has 
recently given some attention, therefore, to certain theo- 
retical points in connection with this type of machine in 
the light of the recent investigations into the reaction of 
air on moving surfaces. 

Lifting propellers.—The principal question is that of 
propeller thrust. It is obvious that larger values of this 
should be possible than are obtainable in the case of an 
aeroplane. Each brake horse-power produces 550 foot- 
pounds of work per second, so that if the transmission 
mechanism is perfect the maximum possible thrust is 
550 divided by the velocity of advance in feet per second. 
This rule, by the way, disposes of the absurdly high 
claims made by some inventors for their propellers. 
If, now, v is zero, as in the case of a helicopter just 
hovering, it would appear that the thrust could be inde- 
finitely large. Unfortunately, however, under such cir- 
cumstances, a large part of the energy is expended in 
overcoming skin friction. 

On the basis of Lanchester’s method of dealing with air 
resistance, the thrust on a propeller with plane (i., 
helical) blades is — 

1 (550 H max. — ECpA.87'r'n,*) 
sin 3 | ) 
where 8 is the angle of attack (say, mean pitch angle, 
| since there is no dip angle), H max. is the maximum horse- 
| power obtainable, 1; the revolutions corresponding to this 
| power, € and C are Lanchester’s frictional and aero- 
| dynamic constants, and r is the effective radius of the 
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| propeller. 
8 = 5 deg. (sin 8 = 0.09), r = 3.5ft., H max. = 50 at 
|ny = 1000 per minute (say, 16 per second), ¢ = 0.02, 


299 


02.2, 


0.08 + and A = 8.2 square feet, then 
the thrust is 476 lb., or 93 lb. per horse-power. 

The area A is determined by the equality of the resist- 
ance due to friction and aerodynamic head and the force 
produced at r by the given horse-power and revolutions. 

A 550 A omax. 
Cpo.8r'r'n’ (c sin? 8 + &) 


(See 


- « (2) 


¢ 3: Lanchester’s ‘* Aerodynamics,” or 


| Hiffel’s experiments.) 


bad 
This was deep enough | 


| in this connection. 


| thrust 3 should equal 0.08—rather less than 5 deg. 


From the above formule it follows that for a maximum 
This, 
substituted in the equation for T, gives a very simple 
rule— 
540 X H max. 
rn, 
Thus, if r 3.5, and n, = 16, the maximum thrust is 
9.65 lb. per horse-power. This can be increased by 
reducing r or 7, but this involves an alteration in the area, 
and if 7 is altered a change in the motor also appears. 
With a constant horse-power the area varies inversely as 
*n®, so that a point will very soon be reached at which it 
becomes impracticably large unless some device such as 
superposition is employed. The questions of interference 
and sufficiency of air supply will also be very important 
If n is reduced the weight to be lifted 
will be increased, since either a slower running motor or 
step-down gearing will be required. 
As an example, if r = 2.0 (feet), and m, = 10 (revs. per 
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sec.), then 27 lb., but A = 180.3 square feet !! 
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definite ratio fixed between 
idea can be obtained of the 


If 
rough 


ai 


A andr, a 
limiting value of 
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2 ‘ ‘ 
Thus, if » = — R where R is the real radius of the 
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ance. In 1907 the author advocated a flat-bottomed 
form—vide “ Problem of Flight.” This would, probably, 
be best for landing purposes, but the skin friction would 
be increased and the resistance to vertical motion would 
also be augmented by the negative pressure. 

For a 50 horse-power machine, if we allow 25 |b. thrust 
per horse-power for the lifting propellers and 5 lb. per 
horse-power for the weight of the machinery and pro- 
pellers, including horizontal-acting propeller and motor, 
there is a balance of 20 Ib. per horse-power remaining. 
One passenger and 100 lb. of petro! leaves a balance of 
700 lb. for car, propulsion, mechanism, &c. The framing 
would, of course, be much smaller than that of an aero- 
plane, but would be somewhat complicated by the framing 
required for suspending the car from the thrust-blocks. 

Propulsion——The power required for this is very 
uncertain. If the lifting propellers are exposed they will 
cause a considerable resistance. This will, it is true, 
augment the lift, but it will greatly decrease the facilities 
for horizontal motion. (See author's paper to the Aero- 
nautical Society of Great Britain, October, 1908, “ Helli- 
coptire v. Aeroplane.”) Forward inclination of the axes 
of the lifting propellers seems of doubtful utility unless 
these propellers are screened to avoid this edge resistance. 
On the whole, the use of large casings or shafts for the 
propellers seems preferable, combined with a low- 
| powered propelling screw. The only resistances then 
| would be the skin friction and aerodynamic head due to 
the flow tc and from the tunnels of the lifting screws. 

Stability—Unless the lifting screws act through 
universal joints the stability will be neutral if the 
machine is properly balanced at first. Hence, gusts 
acting unsymmetrically will have a serious eifect. 

On the whole, the only real advantage of this type is 
its ability to move slowly. From the point of view of 
mechanical efficiency, it certainly seems deficient. 








DESIGN AND CONSTRUCTION OF 
ARTILLERY WHEELS. 


1. Dimensions.—These have been determined by cen- 
turies of experience. They vary in different countries 
according to the weight of the equipment, the quality of 
the roads, and the degree of mobility required. In Eng- 
land and the United States the diameter is 4ft. 8in.; on 
the Continent it is mostly 4ft. 3}in. The width of the 


| tire varies according to the weight of the equipment; 
| thus with a 4ft. 8in. wheel a 3in. tire will carry 12 cwt., 





4 Oe 2, ‘ 
propeller, a complete disc area would be .r?. Such an 
arrangement is impracticable, but we may suppose that 
the area is a certain fraction of the disc area. Let it be, 
say, 37°. Equating this to formula (2) we get 


» _. 10,620 H 


ny 
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so that in the case of the first example cited (H = 50, 

-= 3.5ft.), A = 36.76ft., n 10 revs. per second, and 

T = 154 1b. 

H 


On the whole, it would appear that the maximum 
thrust per horse-power with blades whose attacking sur- 
face is plane is about 20 |b. 

With curved blades much better results may be antici- 
pated, since the aerodynamic resistance is decreased. 
Space does not permit details of the analysis by which the 
figures are arrived at, but it appears that a lift-to-drift 
ratio of about 15 deg. is possible with a trail angle of 
0.13 radians (7.6 deg.) and a leading angle (reverse sign) 
of 0.06 radians. Following the same lines as were used 
above, the author then finds that 

Ei 1306 
Hynax. rm 

If, as in the first example, r = 3.5 and m = 16, this 
gives a thrust of 23.32 lb. per horse-power. (Decimals, 
of course, of no significance.) 

By increasing the area to an extent which makes n; as 


Hinax. 
nearly 30 lb. The Austrian experimenter, Kress, claimed 
to have produced 85 lb., but, as far as the author is aware, 
no one else has ever exceeded 30 |b. for large propellers. 
Car.—tThe weight limit will prevent a great upward 
acceleration from being attained, so that, while it is pre- 
ferable to form the vertical section of stream line form, 
the longitudinal sections are more important. The few 


small as practicable, san probably be raised to 


successful helicopters have had so little weight to spare 
that open frames have been used, but any large machine 
needs a covering over the car to decrease the head resist- 








and in like proportion. The German makers consider 
the following dimensions suitable :— 


Weight on each wheel, kilos. 500 500 640 1200 1500 ¢ 
Diameter, mm. .. .. «. 1300 1200 1230 1360 1360 1500 
Width of tire, mm. 70 80 90 120 120 200 


The thickness of the tire is usually 1 mm. per 100 kilos. 
on the axle, or per ewt. on the wheel. The depth of the 
felloe varies from 3in. in a 4ft. 8in. wheel to 2.25in. in a 
4ft. 3in. wheel. The least circumference of the spoke 
varies from 8in. to Tin. 

The weight of a 4ft. 8in. wheel, with 3in. tire, to carry 
12 ewt. (including its own weight) is 200lb. The weight 
of a smaller wheel to carry the same load varies as the 
square of the diameter. For a lighter load, the width of 
tire may be reduced in direct proportion, and the weight 
varies as the width of the tire. 

The following table gives the relation of dimensions to 
load adopted in various countries :— 








Country. Dia. Tire. Load. | Weight. 

in. in. | Ib. 
England, H.A. 56 3 178 
England, F.A. 56 3 200 
U.S. America 3 162 
France, H.A. 2-68 174 
Japan 2-36 143 
Germany 2-76 170 
tussia 2-25 162 
Portugal... 2-36 150 
Holland ... 2-75 152 
Switzerland ss 2-76 149 
France, F.A.... 2-75 145 











2. Material.——All-steel wheels have been tried and 
discarded, as, owing to their rigidity, the carriages run 
much harder than on wooden wheels. Artillery wheels 
are now made with steel tire and nave, bronze pipe-box, 
and wood spokes and felloes. The tire is of 30-ton mild 
steel, which must possess good welding qualities. The 
spoke-shoes (if any) and the flanges of the nave are pressed 
from the same steel. Various bronzes are used for the 
pipe-box, but phosphor bronze is probably the best. The 
spokes are preferably of oak. The alternative materials 
are babul (Acacia spinosa), which is excellent, but in- 
volves great waste in cutting owing to its small scantling 
and crooked growth; teak, which is expensive, stiff and 
heavy ; Burma pedowk, good, but supply limited; and 
ash, which is weaker than oak. The felloes should be of 
ash, but owing to short supplies of seasoned stuff a good 
many felloes are now made of American tulip wood. 
This is a light-coloured, close-grained wood of very even 
texture, flexible and moderately strong, and suitable for 
bent felloes. In America both spokes and felloes are 
often made of hickory. 

3. Pattern—As regards the nave and spokes, the 
wheel may be plain dished or double-strutted, the number 
of spokes being twelve or fourteen respectively. The 
felloes may be sawn, in which case there is one felloe to 
every two spokes; or bent, in which case the wheel has 
only three felloes, sometimes only two. The spokes are 
attached to the felloes either by the old-fashioned tongues, 
or by the more modern spoke-shoes. The spoke-shoe is a 
steel stamping forming a socket for the end of the 
spoke, and embracing the felloe, to which it is secured by 
two rivets ; the advantage of this is that the felloe is not 
weakened by boring for the tongues of the spokes. With 
tongued spokes sawn felloes are usually employed. The 
exception is the Austrian wheel, which has twelve spokes, 
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of which four are set in spoke-shoes covering the junc- 
tions of the four bent felloes, while the remaining eight 
spokes have tongues. This is a good pattern, but the 
construction is not easy, as it involves radial boring of 
the felloes after bending. 

In a double-strutted wheel, the seven outer or “ front” 
spokes are in the plane of the wheel, while the seven 
“back ” spokes are dished, the amount of dish being 
about 1.75in. measured at the centre of the wheel. The 
inner ends or “ feet’ of the spokes are cut wedge-shaped, 
fitting closely together to form a complete arch. The 
spokes are held together by the corrugated flanges of the 
nave, which are pressed from steel plate .16in. thick. 
These are connected by the 14 nave bolts, which pass 
through the two flanges and the foot of each spoke ; jin. 
steel bolts with washers and single nuts are usually 
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DOUBLE STRUTTED ARTILLERY WHEEL 


employed. The phosphor bronze pipe-box has shoulders 
to fit the inner corrugated flange ; it passes through both 
flanges, and is secured by a ring and octagonal gun- 


metal nut on its outer end. The inside of the 
pipe-box is coned to fit the axle-tree arm, which 
has usually a taper of 7 per cent.; that is, a 


pipe-box 10in. long, if 3.2in. internal diameter at the 
inner end, will be 2.5in. at the outer end. The pipe-box 
is enlarged in the centre for about 4.5in. to form a grease 
chamber, and helical grooves lead from this chamber 
towards the outer and inner ends, but without reaching 
them. 

The wheel is retained on the axle-tree arm by a linch- 
pin and washer, and it is usual to fit a dust-cap or dome 
to the outer end of the pipe-box, which covers the linch- 
pin and washer and excludes dust. 

4. Building up.—All modern wheels are put together 
cold with the hydraulic tire-setter, consisting of twelve 
or fourteen radial rams, each with a segment-shaped head. 
The spokes and felloes are first put together and a dummy 
nave put on to hold the feet of the spokes in position. 
The wheel, without the tire, is then put in the tire-setter 
and pressed together till the tire can be slipped on. 
The pressure is then applied to the outside of the tire, 
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AUSTRIAN SPC’ — SHOES 

and the effect is to compress the tire circumferentially 
till it grips firmly. The wheel is removed from the setter, 
centred, and the central hole trued to receive the pipe- 
box. The nave is then put on, the holes for the nave- 
bolts bored, and the whole bolted up. 

5. Modern practice.—On the Continent most artillery 
wheels are now made with twelve spokes, single strut, 
and three bent felloes with spoke-shoes. The flanges of 
the nave are usually mild steel castings. There is, how- 
ever,a tendency to introduce the double-strutted pattern. 
In England, where this pattern is general, bent 
felloes and spoke-shoes are now coming into favour. 
Messrs. Krupp have recently introduced waterproofed 
wheels. The spokes and felloes are well seasoned and 
dried as half-wroughts; after shaping they are dried for 
three days at 40 deg. Cent., warmed for four hours at 
80 deg. Cent., and then soaked for twelve hours in melted 
paraffin wax. It is claimed that wood thus treated will 
neither swell in wet weather nor shrink in dry weather, 








and that it requires no paint as a protective coating. | 
Waterproofed wheels are, however, given one coat of 
paint, by dipping in paint rendered more liquid by the | 
admixture of petrol, to bring them to the Service colour. 


RIVERSIDE QUAY, HULL. 


THE port of Hull, situated on the Humber estuary, is an 
instance of the difficulty which has to be contended with in 
these Islands of finding accommodation for shipping in places 











of saving a few hours is not so manifest as in the case of 
vessels running comparatively short distances, when the 
service is more in the nature of a ferry. The line of steamers 
plying between Hull and Rotterdam, a 15-hour trip, may be 
quoted as an example; in the event of a boat through stress 


| of weather or other cause missing the tide, she must anchor 


in the roads for a matter of ten or eleven hours before she can 
reach her berth in dock. The continuance of this state of 
affairs was felt to be incompatible with the progress of the 
port, and in 1905 the North-Kastern Railway Company, 
which is the chief dock owner, obtained power to construct a 
deep-water quay in the Humber, and to ¢arry out such 
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Fig. 1—RIVERSIDE 


where there is a heavy rise and fall of tide. Though at Hull 
this is not so great as that which is met with in other 
estuaries, notably on the West Coast, yet the reduction in 
depth of about 20ft. due to the ebb is such as to render exist- 
ing quays inaccessible to moderately draughted vessels 
excepting at high water. Until the latter half of the 
eighteenth century the river Hull, which discharges into the 














Fig. 2—MAY, ..1906 
Humber at this point, was used for carrying on "the water 
borne trade of the port; but the movement of vessels was 
limited to a few hours at high water, as the bed of the river 
practically dried out with the ebb tide. The period dating 
from the opening of the first enclosed dock in 1774 until the 
completion of the works about to be described witnessed con- 














Fig. 3—-SEPTEMBER, 1906 
siderable enterprise in the construction of wet docks and 
riverside wharves ; but in all cases approach for sea-going 
vessels was possible only during the time of high water or 
thereabouts. 

When the proportion of time spent in waiting for the tide 
and “docking to duration of voyage is small, the importance 
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QUAY AT HULL 


dredging as was necessary to provide a minimum depth of 
16ft. at L.W.O.S.T. alongside the new works. The author- 
ised length was 5580ft., the site chosen being the river 
frontage on the south side of the Albert and William Wright 
Docks. These docks, in common with the others lying 
parallel with the river, were reconstructed on reclaimed 
land, the river wall for a distance of 2500ft. westward, from 
Albert Dock entrance, consisting of timber wharfing, and 
the remaining 3080ft. of embankment with pitched slope. 











|Fig. 4 SEPTEMBER, 1907 
The parliamentary powers allowed of the quay being built in 
two portions, and it is the first, beginning at Albert Dock 
entrance and extending westward for a length of 2500ft., 
which has been completed. 

As will be seen from the general cross section—Fig. 1—the 
new works project into the river an average distance of 90ft. 
beyond the old coping line, and consist generally of pile-work 
in front, and an embankment behind, sheet piling holding 
up the toe of the latter. The main piles are spaced 10ft. 








Fig. 5-NOVEMBER, 1907 

apart longitudinally, and are extended above the decking 
level where they form the posts supporting the roof. Blue 
gum and pitch pine timbers were employed for the long and 
short piles respectively, and all were driven from craft by) 
pile engines of the ‘‘ Sisson’s and White ’’ type. In the case 
of the three front rows, a 24-ton monkey was used, the face 
line being driven about 34ft. into the river bed to allow for 
the subsequent dredging. A 30cwt. monkey dealt with the 
remaining piles, which carried less weight and were shorter. 
The sheet piles were of 10in. pitch pine, 26ft. long, and were 
driven in pairs by a pile frame with extended leaders 
mounted on a travelling platform. The sheeting was driven 
at the back of a permanent waling fixed 5ft. above L.W.O.S.T. 
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The driving was through silt, sand, and clay, and presented 
no difficulty, excepting where the sheeting was behind amain 
pile, the resistance being increased by the consolidated 
ground. As soon as the sheeting was driven, it was followed 
up by the embankment, which was tipped from temporary 
lines laid on both the new timber work and the old wharfing, 
hottom-door wagons being run on the former, and their con- 
tents dropped at the back of the sheeting. The greater part 
of the filling was slag from the Middlesbrough district, the 
considerations determining the choice of this material being 











Fig. 6—MARCH, 1908 


cheapness, high specitic gravity for withstanding the scour of 
the tide, and suitability for pitching the face of the bank. 
The walings, three in number, on the face of the quay were 
6ft. 10in. apart and continuous, the joints being scarfed at a 
pile and fished with an iron plate at the back. Filling pieces, 
ihe depth of the waling and the width of the pile, left the 
front of the quay ready for the fendering, which consisted of 
12in. by 6in. blue gum secured by trenails and driving blots. 
The cross bracing, 12in. by 6in. pitch pine, was checked on 
to each pile and fastened with two lin. diameter bolts. 
The three front rows of piles are connected at the top by 
compound channel steel cross girders, notched into the 
timber, through bolted, and supported by angle cleats. 
Upon these the way beams for the crane and wagon roads were 








Fig. 7—MARCH, 1908 


laid, the former consisting of broad flange H girders, and the 
latter of 14in. by 14in. blue gum timber. As previously stated, 
the extension of alternate piles above the decking formed the 
supports for the roof over the quay. The trusses and 
stringers were of wood throughout, excepting at the cross- 
over roads, where the increased span necessitated steel girders 
for the latter. 

For moving wagons on the quay side line one-ton hydraulic 
capstans were installed at intervals of 250ft.; and for 
supplying fresh water to ships, and fire-extinguishing pur- 
poses, 3in. ball hydrants were similarly spaced, the supply in 
both cases being from branches from the longitudinal mains 
laid in the ‘‘ 6ft.’’ of the shed lines on the embankment. 











Fig. 8-SEPTEMBER, 


1908 


Hose boxes and buckets were placed on the centre row of shed 
posts, which also carried boards and lamps indicating position 
of hydrants. The quay throughout was lighted by incan- 
descent gas lamps. 

The electric cranes employed are of the archway type, and 
travel on rails 10ft. Tin. gauge. The lifting capacity is 
3 tons at a radius of 33$ft., and the current is taken from 
the corporation mains at the pressure of 440 volts. The 
portion of the quay reserved for passenger traffic (600ft.) is 
generally similar in cross section to that of the main length, 
excepting that the decking is raised 3ft. above rail level, as it 
serves as a platform for the trains. The usual offices, 





here, and communication between the two levels is provided 
by portable steps on the front, and by ramps (1in 20) at the 
east and west ends. The area covered by dredging operations 
measured about 4500ft. in length by a maximum width of 
600ft.; and upwards of two million tons of material were 
removed and deposited about four miles lower down the river 
on the Lincolnshire side. 

The quay was first brought into use in May, 1907, by the 
North-Eastern and Lancashire and Yorkshire Railway 
Companies’ joint steamer to Zeebrugge, and subsequently as 
more space became available, by Messrs. Wilson’s Norway 
tourist steamers and the Hull and Netherlands Steamship 
Company’s daily service to Rotterdam. With regard to the 
‘‘ perishable’’ traffic, the improvement over the previous 














Fig. 9—SEPTEMBER, 1908 


arrangements for dealing with this were at once apparert. 
Steamers engaged in this trade moor alongside immediately 
on arrival, the cargo is quickly discharged by cranes, sorted 
under cover and either carted away or loaded direct into 
wagons within a few hours of arrival. 
Steamers carrying passengers to various continental ports 
now leave the quay at fixed hours of sailing, and trains run 
from the south, west, and north of England in connection 
with these sailings, conveying passengers and their baggage 
alongside the steamer. 
The works were carried out to the design of the North- 
Eastern Railway Company’s chief docks engineer, and under 
his direction by the company’s own staff, Mr. F. J. Rigg 
acting as engineer in charge of the work, assisted by Mr. 
E. M. Newell as resident engineer on the works. The electric 
cranesequipment was supplied and_erected by Messrs. Craven 














Fig. 1O—SEPTEMBER, 1908 


Bros., of Mauchester, to the specification of the company’s 
chief mechanical engineer ; the adjoining accumulator house 
and clock tower and the fitting up of the passenger waiting 
rooms, customs rooms, offices, &c., being carried out to the 
specification of the company’s architect. 

We are enabled to give herewith a series of engravings 
reproduced from photographs taken at different times during 
the progress of the work. 








THE WORLD'S METAL STATISTICS. 


THE well-known statistics issued annually by the Frank- 
fort Metall Gesellschaft, the Metallurgische Gesellschaft, and 
the Berg und Metallbank, in relation to the production and 
consumption of metals throughout the world, have just been 
published for the year 1909. As the figures are of value both 
from a scientific and commercial point of view, it may be of 
interest to give a summary of them. 

The production of copper, which is the first metal to 
receive consideration, is returned at 844,100 tons for the 
whole of the world in 1909, or an increase of nearly 100,000 
tons. The United States were again responsible for most of 
the augmentation, the output having been 498,200 tons 
as against 431,900 tons in 1908. Apparently this develop- 
ment is continuing in the present year in Nevada and Utah, 
and this will probably also be the case in Arizona next year. 
It has.to be ncted that these new works mainly belong to the 
so-called ‘‘ low cost producers,’’ the question of prime costs 
playing a principal part in forming an opinion on the 
situation as a whole. At present American sources estimate 
that the cost of production is less than 9 cents per lb. in the 
case of 35.3 per cent. of the total American output, be- 
tween 9 and 10 cents for 13.6 per cent. of the output, 
10 to 11 cents for 33.9 per cent., and over 11 cents for 
the remaining 17.2 per cent. of the production. Apart 
from the whole of America with a total output of 639,400 
tons in 1909, as contrasted with 561,000 tons in 1908, 
the statistics credit Europe with 115,800 tons, Asia (Japan) 
with 47,800 tons, and Australia with 35,000 tons, as 
against 114,300 tons, 43,700 tons, and 40,100 tons in the 
previous year respectively. On the other hand, the con- 
sumption of copper also increased, namely, from 698,300 tons 
in 1908 to 782,800 tons last year, but the augmentation was 
not in the same measure as the output. During the first 
five months of the present year the tendency manifested in 
1909 has continued, inasmuch as the production has 
increased and stocks have reached record figures, whilst the 





The output of lead amounted to 1,081,900 tons as compared 
with 1,061,200 tons in 1908. European countries alone were 
responsible for 505,800 tons in 1909, as against 501,500 tons 
in the preceding year, the United States for 339,700 tons, as 
compared with 293,700 tons ; and Australia for 77,200 tons 
contrasted with 119,000 tons in 1908, the reduction being due 
to the protracted strike in the Broken Hill district. It is 
pointed out that the scheme for the formation of a combina- 
tion of the leading lead works led to the formation in May, 
1909, of a common sales organisation of a large portion of 
the German, Spanish, American, and Australian producers 
for the disposal of the whole of the output intended for 
European consumption. In the case of tin, the world’s pro- 
duction, after the large advance from 97,700 tons in 1907 to 
107,500 tons in 1908, remained almost unchanged at 108,300 
tons in 1909. The merely moderate increase was only 
possible by the constantly rising output of Bolivia, which 
was 35,000 tons in 1909 as against 29,900 tons in the pre- 
ceding year. The production of zinc, which declined from 
738,400 tons in 1907 to 722,100 tons in 1908, reached in 1909 
the highest level ever attained, namely, 783,200 tons, Germany 
taking the lead in Europe with 220,100 tons, and Belgium 
being second with 167,100 tons; whilst the United States 
surpassed the former country with 240,446 tons, as against 
189,941 tons in 1908. It is considered that the object sought 
by the International Zinc Convention of securing greater 
stability in prices has been achieved. These endeavours were 
supported by the general development in the situation of 
trade, although this was not sufficiently favourable for the 
zinc industry to prevent a growth in the stocks. As a conse- 
quence, the efforts put forth to renew the convention aim at 
the accommodation of the output to the consumption to a 
greater extent than has hitherto been the case. The world’s 
production, consumption, stocks, and prices of the four prin- 
cipal metals in question in the past three years are returned 
as follows :— 


Coppe v. 









1907. 1908. 1909. 
Production in tons 703,000 744,600 $44,100 
Consumption in tons 657,300. 698,300 782,800 
Average price £87 2s. 6d... £60 Os. 6d. £58 178. 3d | 
Stocks in tonson Jan. 1 —- : 112,000 175,100 
Tin. 
Production in tons 97,700 107,500 108,300 
Consumption in tons 99,900 95,400. . 105.6 
Average price... £172 12s. . .£133 2s. 6d.+ £134 15s. 6d. 
Stocks in wus onJan.1 15,253 22,989 23,191 
Lead. 
Production in tons 986,000 .. 1,061,200 .. 1,081,900 
Consumption in tons.. 989,200 .. .. 1,063,700 .. .. 1,090,900 
Average price - £19 1s. 10d... ..£1310s. 5d... .. £13 1s. 8d. 
Zine. 
Production in tons 738,400 722,100 783,200 
Consumption in tons.. 743,500 .. .. 730,300 .. 793,100 
Average price .. £23 168.9d... ..£20 3s. 6d... £22 3s. 


The return also gives the accompanying details regarding 








the consumption of the four metals in the principal 
countries :— 
Consumption tu the Leading Countries. 
: 1907. 1908. 1900. 
Country: Tons. Tons. Tons. 
United States— 
eal 293,000 365,000 
Copper .. 208,800 518,900 
Zinc.. 193,000 260,000 
Tin .. 32,800 42,800 
Germany— 
Lead 189,500 211,300 213,200 
Copper .. 149,900 180,800 179,100 
Zinc.. 174,400 180,200 188,000 
Ths 3. - 14,400 16,700 17,100 
United Kingdom— 
eee 194,500 228,400 199,500 
Copper .. 106,100 127,600 109,100 
Zinc.. 140,700 138,500 155,500 
Tin ../.. 20,200 19,600 17,500 
France— 
Lead 83,700 108,000 110,400 
Copper 65,300 73,800 73,100 
Zinc. 69,600 77,900 66,900 
Tin 6,700 7,500 .. 8,700 


The statistics further cite the total production of nickel, 
which is recorded at 16,100 tons for 1909, as compared with 
12,800 tons in the preceding year. The United States are 
credited with 9000 tons of the former total, Germany with 
3100 tons, and England with 2800 tons, these contrasting 
with 6000 tons, 2600 tons and 2800 tons respectively in 1908. 
The average price amounted to 3s. 34d. per kilo., as in 1908, 
and 3s. 5d. in 1907. Im conclusion, it is mentioned that 
the output of aluminium reached 24,200 tons, as compared 
with 18,600 tons in 1908, whilst the consumption totalled 
30,800 tons, as against 17,000 tons in the previous year, thus 
showing a considerable decrease in the stocks. The price 
averaged 1s. 44d. per kilo., as against 1s. 9d. ,in 1908 and 
33. 6d. in 1907. 








INSTITUTION OF NAVAL ARCHITECTS.—His Majesty the King has 
been pleased to become Patron of the Institution of Naval 
Architects. 


STEAM AND Motor LavuncH Races IN ITaLy.—The Italian Tour- 
ing Club, acting in conjunction with the committee for the com- 
memorative celebration of 1911 in Rome, is organising a river and 
marine race from Turin to Rome vi@ Venice, to take place in July, 
1911, and is offering a series of prizes. There are also to be races 
from Rome to the sea; of 100 kiloms. in Anzio Harbour; from 
Turin to Pavia (open to rowing boats); from Pavia to Venice; and 
from Naples to Anzio (open to sailing craft). Particulars and pro- 
grammes may be obtained from the Touring Club Italiano, Milan. 


MorTor LAUNCH FOR THE THAMES POLICE.—At the end of last 
year the Parsons Motor Company,-of Southampton, was awarded 
the contract for the first large motor launch by the Commissioners 
of Police for the Metropolitan District for use upon the Thames, to 
take the place of one of the steam launches hitherto used. The 
new launch, Sir Richard Mayne, has just been completed, and last 
week her official speed and reliability trials were carried out in 
Southampton Water. The launch has been built throughout to the 
requirements of the Board of Trade, Lloyd’s Register, and the 
Thames Conservancy, and is 52ft. long by 9ft. 8in. beam by 3ft. 6in. 
draught. She is fitted with twin 60 horse-power Parsons marine 
sets, using ordinary paraffin fuel, each set being provided with 
clutch, reversing gear, and water-cooling system. The hull was 
sub-let to White Brothers, Southampton. The guaranteed speed 
under the contract was 12 statute miles per hour, and we are 
informed that on none of the six trial runs did the speed fall below 
this figure, but that, on the contrary, the mean speed of all the 
tests was close on one mile overcontract. During the whole of the 
speed and reliability trials, which lasted some three or four hours, 
there was not, we understand, a single fault in any part of the 
machinery or the boat. The terms of the contract included 








Waiting rooms, customs examination rooms, &c., are found 





price has declined month by month. 


stability trials, which showed the boat to be remarkably stable, 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 
No. II.* 

Tur Royal Show at Liverpool was closed on Saturday 
last. The weather which promised well on the opening 
day, Tuesday, broke down on the second day and 
became generally unsettled for the remainder of the 
week. Under the circumstances the Society is to be 
congratulated upon the public attendance, the total of 
paying visitors during the week amounting to 137,812, 
as against 88,396 at Gloucester last year, when the 
weather was also unpleasant. Given favourable meteoro- 
logical conditions, the attendance at Liverpool would 
probably have run that at Newcastle in 1908 very close. 

The competition for the Socjety’s silver medals for “ new 
implements,” resulted in three awards, one to Robert 
Boby, Limited, Bury St. Edmund’s, for a new “ multi- 
plate’ indented cylinder for grain separating; one to 
Mr. J. V. Collyer, Desford, near Leicester, for a chafi 
cutter of novel design, made by W. Richards and Son ; 
and one to Messrs. Thomas Bradford and Co., Man- 
chester, for a simple fastening device for lids of churns. 
With regard to the first mentioned device, it is claimed 
by the makers that the multiplate cylinder has a capacity 
from two to three times more than ordinary cylinders 
in which the separating area is represented by the inner 
side of a hollow drum, that the plates being built up 
in separate sections can be readily changed, and that 
the wear and tear is less owing to the slow speed at which 
the cylinder revolves. The construction and operation of 
this new cylinder will be followed by reference to the 
accompanying sketch, Fig. 4. The grain, on being fed 
into the cylinder at F, is caught up by the plates P, the 








Fig. 4—BOBY’S CYLINDER FOR GRAIN SEPARATORS 


good kernels falling off into the chute S and passing back 

‘ to the indented plates again, while the cockle seeds, Xc., 
are raised until they drop into the trough T, from which 
they are discharged bya screw conveyor. The separating 
surface consists of a number of separate plates placed 
lengthways in the drum, being fitted in 'grooves at the 
ends. By this arrangement a much greater screening 
surface is presented within the equivalent compass of 
the cylinder than is usual. The outer cover can be 
removed and the plates quickly changed whenever neces- 
sary, and by keeping a few spare sets of varying indents 
these can be substituted at will, enabling the machine to 
be utilised for many different separations and economising 
space. In Mr. Collyer’s chaff-cutter the feed of the 
material is obtained by the use of a sliding box without 
any gear wheels and is variable for almost any length of 
cut. A mechanically operated rising mouth gives ample 
clearance and a high compression of the material 
just prior to the cut. The attendant has no need 
to push his hand dangerously forward with the hay 
or straw. Messrs. Bradford’s churn lid fastener 
is both simple and effective, the lid being secured by a 
single movement of a handle on a bar and two excentrics 
which engage with two eye bolts at either side of the 
cover. 

Before completing the review of the implement 
section of the Show, which we commenced last 
week, a few words concerning the educational fea- 
tures of the Show will not be out of place. In this 
connection the forestry exhibition, organised by the Royal 
Agricultural Society in conjunction with the Royal English 
Arboricultural Society, deserves special praise. In this 
section competitive classes for medais were arranged. 
There were altogether twenty-two of these classes, and 
the exhibits included boards from the various kinds of 
timber grown in the United Kingdom, including oak, elm, 
ash, and beech in one class; larch, spruce, and Scotch 
pine in another; hard timber, and coniferous timber, «c. 
There were also classes for gates and fences, plantations, 
seeds, and specimens of forest insects and fungi. The 
Meteorological section of the Show was arranged by the 
Educational Committee of the Royal Meteorological 
Society under the supervision of Mr. William Marriott, 
who gave demonstrations on the method of taking weather 
‘observations by the aid of a pilot balloon to which the 
self-recording instruments were attached. A further 
section worthy of mention is that for Nature Study and 
Rural Education, arranged by the County Councils’ 
Association. The exhibits in this section were contributed 
entirely by the people of Cheshire, Lancashire, and 
Shropshire, and included collections of dried plants, 
specimens illustrating the life history of a plant, living 
specimens illustrating experiments in plant physiology, 
drawings illustrating the natural history of ponds and 
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running streams, woods, quarries, &c., and other items too 
numerous to mention. All these sections serve to show 
that the Royal Agricultural Society is fully alive to the 
necessity of educating the younger generation of Britons 
to a better understanding of the laws of Nature, and is 
more than ever determined to live up to its own appropriate 
motto, “ Practice with Science.” 

Steam ploughing machinery was exhibited by two 
firms, namely, Messrs. J. and H. McLaren, of Leeds, and 
John Fowler and Co. (Leeds), Limited. The stand of 
the latter firm also contained agricultural and heavy 
haulage traction engines, a steam tractor and trailer for 
light roads, and traction wagons. The ploughing engine 
is one of a pair of compounds for the double engine 
system of cultivation, and is fitted with high-speed 
governor, equilibrium throttle valve, Kc., so that it is also 
available for thrashing, sawing, pumping, or other belt- 
driving operations. The winding drum carries 500 yards 
of steel wire rope, which is coiled on the drum by self- 
acting gear and adjustable rope guide pulleys. The 
engine has double-speed gear for the ploughing motion, 
and a safety clutch arrangement, by which both speeds 
are controlled, by one hand lever. This makes it 
impossible for both gears to be engaged, or partially so, 
simultaneously. The hind road wheels are very strongly 
constructed, 6ft. 6in. diameter by 22in. wide, and the 
front road wheels are 4ft. Tin. in diameter by 12in. wide. 
The boiler is constructed for a working pressure of 180 lb. 
per square inch, and has ample provision for cleaning ; 
a T piece with cock on the injector delivery pipe 
is provided for washing out purposes. Lubrication 
of all the working parts has been well considered, 
a mechanical lubricator being provided for the cylinders, 
in addition to an ordinary lubricator. A brake is fitted 
on the upright shaft, in addition to the automatic brake 
for the drum, and a special band brake acts on the hind 
axle. Messrs. Fowler also showed a compound spring- 


| mounted general purpose traction engine, the boiler of 
| which works at 180 lb. pressure. 


In emergencies, high- 


pressure steam can be admitted into the low-pressure 
| steain chest, by means of a starting valve, which closes 
The driving cranks are set at right angles. 











pivot, and is adjusted by means of the lever D, which is 
in turn secured by the thumb screw E. The current of 
air from the fan F passes through the dressing apparatus 
G and carries with it the light oats or any other light 
matter into the hopper A, the tip board B in which can 
be set to deliver the light oats into the spout H, and 
from there into the bagging hopper J, and through the 
mouthpiece K into the bag or other receptacle. If the 
tip board B is set in the alternative position, shown by 
dotted lines in Fig. 3, it will deliver on to the top shoe of 
the thrashing machine. 

Ransomes, Sims and Jefferies, Limited, Ipswich, had 
their customary two stands, one devoted to agricultural 
and road engines, thrashing machines, ploughs and culti- 
vators, and the other to lawn mowers and implements for 
the garden. The 24in. motor lawn mower is driven by a 
2% horse-power petrol motor, and is fitted with apparatus 
for discharging the cut grass without stopping the 
machine. The mower of the highest power shown is 
42in. wide, and is driven by a two-cylinder petrol engine 
of 10 horse-power. Aveling and Porter, Limited, 
Rochester, showed a compound road engine mounted on 
springs with a special arrangement of gear between the 
brackets, by means of which the width of the engine 
is reduced. They had also on view a 10-ton steam roller 
fitted with two speeds, which affords a remarkable con- 
trast with the 30-ton machine which this firm made for 
the Liverpool Corporation in the sixties; a compound 
steam motor tractor familiar to our readers, an 8 horse- 
power nominal traction engine and a steam motor lorry 
running on rubber-tired wheels. This lorry has a loco 
type boiler with the engine mounted on top. The engine 
is of the compound type, very similar in design to that 
of the tractor. The main frame is of channel steel 
girders, coupled with steel plates and angles, forming a 
rigid structure mounted on strong laminated springs. At 
the front end the vehicle is carried on a_ steel turn- 
table with arms connected to the main frame of the 
wagon, and at the rear it is carried on cast steel axle- 
boxes with long bearings. The road wheels are driven 
by means of chain gearing, the differential gear being 
fitted on the main axle. The compound steam ploughing 
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Figs. 5 and G6—-CLAYTON AND SHUTTLEWORTH’S EXTRACTOR FOR THRASHING MACHINES 


The hind end of the engine is mounted on simple spring 
gear, with a single transverse spring, and the front axle is 
also provided with a spring. Among the recent improve- 
ments made in this engine may be mentioned enlarged 


wearing surfaces for the crank-pins, link motion and gear- 
ing; improved arrangement of valve spindle guides, so 


that they can be re-bushed when desired without interfer- 
ing with the valve-rods; dome-shaped smoke box door 
and fastenings; the third-motion shaft bushes may be 
renewed without removing the shaft or dismounting the 
gearing; the hind axle bushes are also similarly arranged, 
while the winding drum may be removed without disturb- 
ing the driving plate. The two-cylinder compound steam 
tractor has three speeds, and is mounted on spring 
gear for the hind and front axles, the special features 
of which are the central adjustable suspension bolt and 
equalising levers, which ensure the driving gear running 
constantly in true pitch. The arrangement for locking 
the differential gear is a patented appliance by which the 
driver on the footplate can control the differential gear, 
i.e.,it can be put into and out of gear from the footplate 
without stopping the engine. 

The boiler has a fire-box of Belpaire type, is fitted with 
steel tubes, and is complete with all the usual fittings and 
mountings. The boiler is fed by two injectors, with inde- 
pendent clack-boxes. 

Clayton and Shuttleworth, Limited, Lincoln, had an 
extensive and varied display of machinery, including 
thrashing machine, single-expansion and compound 
traction engines, a newly designed single-cylinder port- 
able engine, a compound steam tractor, centrifugal pumps 
with suction and delivery branches forming part of a 
central casting, which can be bolted in any desired 
position, and steam-power chaff cutter. The engines are 
well known to our readers. In connection with the 54in. 
thrashing machine a device for extracting light oats, 
smut-balls, &c., from the top dressing apparatus is fitted. 
The general arrangement of this is shown in the accom- 
panying sectional views—Figs. 5 and 6. Fig. 5 is a} 
longitudinal section, and Fig. 6 a transverse section | 
through a thrashing machine showing the extractor in | 
position. The mechanism consists of a hopper A in 
which is fitted a tip board B. This board salsa on & 


engine made by this firm is illustrated in Fig. 7. This 
engine is fitted with Aveling and Porter's special arrange- 
ment for driving the rope drum. The vertical shaft 
shown has fitted to its upper end a bevel wheel gearing 
with another bevel wheel on the horizontal shaft. The 
latter carries a pair of spur wheels of different sizes, 
which gear with one or other of two corresponding 
wheels movable along the engine crank shaft. The object 
of this arrangement is to relieve the crank shaft of end 
thrust. The two spur wheels on the crank shaft fit one 
within the other when the larger one is in mesh. 

The exhibits of Ruston, Proctor and Co., Limited, 
Lincoln, were, as usual, numerous and varied. They 
included both single-expansion and compound traction 
engines, a 12}-ton compound road roller, simple and 
compound portable engines, and a semi-portable engine 
and superheater combined. This type of engine has 
already been dealt with in THE Encinrrr. It attracted 
much attention at Liverpool. The engine is mounted on a 
boiler with a removable firebox and tube system, and 
the superheater is placed in the smoke-box. The 
engine is of the compound tandem type. The low- 
pressure cylinder, which forms a steam dome, is fixed 
upon a cast steel seating, which is riveted to the boiler. 
The steam is distributed in both cylinders by piston 
valves, the high-pressure piston valve being regulated by 
means of a shaft governor, and the low-pressure by a pin 
moving in an elliptical path controlled by an excentric, 
the point of cut-off being fixed. The boiler is of the 
circular type, with removable fire-box and tubes. The 
fire-box is corrugated, and of the Morrison suspension 
type. The superheater consists of solid-drawn steel 
tubes, expanded into steel headers and placed in the 
smoke-box in such a manner that they allow the ordinary 
boiler flue tubes to be swept and replaced without 
hindrance. The steam flange connections are outside the 
smoke-box and easily accessible, and the whole super- 


| heater can be easily withdrawn if necessary. It may 
also be shut off from the boiler by means of a 
stop valve and damper arrangement. The oiling 


arrangement throughout is entirely automatic, the 
crank bearings having ring lubrication. Two feeding 
arrangements are provided for the boiler; a feed pump 
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continuously driven from the engine and an injector. The 
water from the engine feed pump is delivered to the 
boiler, after passing through a tubular water-heater 
through which the exhaust steam passes on its way to 
the condenser. The air pump is of the vertical double- 
acting type, without suction valves, the condenser being 
of the ordinary jet type, provided with sluice valve. Two 
fly-wheels are provided of sufficient weight to keep the 
angular variation within ,35 of the mean speed, and 
one of these wheels is provided with barring gear. Ruston, 
Proctor and Co.'s exhibits also included gas engines and 
suction gas plants, an oil engine, thrashing machine, 
straw elevator, and straw press. 


exhibited were Fodens Limited, Sandbach; William 
Allchin, Limited, Northampton; the Yorkshire Patent 
Steam Wagon Company, Limited, Leeds; Mann’s 
Patent Steam Cart and Wagon Company, Limited, 
Leeds; Belsize Motors, Limited, Manchester; J. Blake 


and Co., Liverpool; Mann and Overtons, Limited, 
Pimlico, London; Clayton and Co. (Huddersfield), 
Limited. 


In road locomotives of the heavier types there is prac- 
tically no feature of novelty to report. The exhibitors of 
this class of machine included Charles Burrell and Sons, 
Limited, Thetford; Davey, Paxman and Co., Limited, 
Colchester; William Foster and Co., Limited, Lincoln; 
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Fig. 7—-AVELING AND PORTER’S COMPOUND STEAM PLOUGHING ENGINE 


Blackstone and Co., Limited, Stamford, showed a com- 
plete range of oil engines, from 2 horse-power to about 
10) horse-power, some of which were seen in operation, 
using crude oil. They also had on view the vertical 
reversing marine oil engine which we referred to in our 
description of the exhibits at the Gloucester Show last 
year. This engine may be readily reversed by means of 
compressed air, which is also used for injecting the fuel 
into the cylinders. To enable this to be done, the cam 
shaft operating the valves is made to slide longitudinally, 
so that the order of the respective movements 
altered. 

Leyland Motors, Limited, Leyland, near Preston, had 
four exhibits, representing the last word by this pioneer 
firm in motor vehicle construction. They included a 5-6 
ton steam wagon with enclosed vertical high-speed 
steam engine, change gear-box and gear drive on the back 
axle. The engine has three cylinders and _ poppet 
valves, and the boiler is of the central-fired vertical 
tire-tube pattern, with a  superheater placed in 
side the fire-box. The construction of the back 
axle is, perhaps, the most noteworthy feature of 
this machine, in view of the general tendency 
to avoid live axles for heavy commercial work. The 
Leyland axle is a heavy cranked forging, between the 
jaws of which the gear-box is fitted, and the drive to the 
wheels is transmitted through differential gearing and 
shafts, the latter being supported at their outer ends by 
bearings which carry the weight on the axle. The same 
firm is also exhibiting a 30-passenger char-d-bane driven 
by a 40 horse-power four-cylinder petrol motor, and fitted 
with a four-speed gear-box and gear drive to the back 
axle. A tramway tower wagon built to the order of the 
Southport Corporation forms another interesting feature 
of this stand. This is driven by a 24 horse-power petrol 
engine, and the frame is made specially wide to counter- 
act the tendency to overturn with a top heavy load. The 
tower is 12ft. 6in. high when closed and 20ft. 6in. high 
when raised. 

Richard Garrett and Sons, Limited, Leiston, Suffolk, 
inake a special feature of engines fitted with superheaters. 
A 12} tons steam roller has the superheater very neatly 
enclosed in the cast steel saddle, which is bolted to the 
smoke-box, and supports the vertical trunnion of the 
front roller. The superheater is comprised of a coil of 
copper tubing around which the hot gases pass from the 
boiler on their way to the chimney. A portable engine also 


Is 


fitted with a superheater of large size has piston valves, | 


chain lubrication on the crank shaft bearings, tubular 
feed-water heater, and the boiler has a corrugated fire- 
box. An engine of this pattern with a single steam 
cylinder and superheated steam is guaranteed not to con- 
sume more than 2.2]b. of coal per brake horse-power. 
Messrs. Garrett also exhibited a steam motor wagon, 
which gives the impression of combining practical trac- 
tion experience with correct design. Alley and MacLellan, | 
Limited, is another firm which exhibited steam wagons. 
The five-ton vehicle shown by this Glasgow firm was 
provided with a simple hydraulic gear for tipping the 
wagon body. This comprises a ram, the hydraulic 
pressure being provided by means of a pump, which also 
serves to feed the boiler with water. W. Tasker and 
Sons, Limited, Andover, were represented in this branch 
of traction work by the Little Giant light steam tractor 


J. and H. McLaren, Leeds; William Allchin, Limited, 
Northampton; Marshall, Sons and Co., Limited, Gains- 
borough; Ransomes, Sims and Jefferies, Limited, Ipswich ; 
and Wallis and Steevens, Limited, Basingstoke. 

Messrs. Merryweather and Sons had a comprehensive 
exhibit of fire-extinguishing appliances and water supply 
apparatus suitable for country houses, farms, and estates, 
as well as their special spraying appliance. A noteworthy 
feature of the exhibit this year was motor fire engines 
propelled by steam, petrol, and electricity. Amongst the 
later uses to which oil and petrol engines are being put 
mention should be made of the exhibit of R. A. Lister 
and Co., Limited, Dursley. This company had on view a 
sheep shearing machine. It is shown in operation in 
Fig. 8, and should prove most acceptable to large stock- 





Fig. 8—LISTER’S SHEEP SHEARING 


breeders and flockmasters. It comprises a handy 4 horse- 


| power petrol engine with magneto ignition, mounted on a 





and by another engine of somewhat greater capacity with 
@ compound engine. 


| 8 horse-power petrol engine and dynamo. 
Other makers of motor wagons who ! has its own electric motor and can be run independently 


steel-framed trolley with wrought iron wheels. The 
engine has two fly-wheels. Four arms are bolted to the 


| bed-plate, two on either side of the wheels, which carry 


friction-driving apparatus. This operates four lengths of 
flexible shafting, on the end of each of which a pair of 
Lister sheep shears is attached. The engine is efficiently 
water jacketed and the water is cooled by means of a_ 
simple rotary pump which causes it to circulate through | 
the jacket and a tower shaped cooling apparatus. The 
Wolseley Sheep Shearing Machine Company, Limited, 
Birmingham, showed two sets of shearing apparatus. 
An electric portable set with six shears is operated by a 
Each shear 





of the other five, or all may be operated together. In 
the other set the shears are driven from the pulley on the 
fly-wheel of a 3 horse-power petrol engine by means of a 
small belt. The arrangement is such that when shearing 
operations are finished the shears can be removed by 
taking out three bolts and the engine can be used for 
general farm work. The Britannia Engineering Com- 
pany, Limited, Colchester, showed two treadle lathes of 
new design. One has 34in. centres, is fitted with back 
gearing, and has a 3ft. gap bed; and the other has 44in. 
centres with a 56in. bed. In this latter machine the 
treadle motion is of an unusual pattern, the spindle 
which carries the fly-wheel and driving pulley being 
supported in anti-friction rollers. 

Stone-breaking forms a not unimportant item in road 
maintenance for large estates. At the loyal Show 
there were three exhibitors of machinery of the most 
improved types for this kind of work. Mr. H. RK. Marsden, 
Soho Foundry, Leeds, had in motion a Blake-Marsden 
hammer motion stone-breaker driven by a 15 horse- 
power Hornsby suction gas engine. In the construction 
of this machine wrought steel has been largely used, 
combining strength with lightness. It is fitted with a 
new combined elevator, overhead screening and loading 
appliance, and is self-contained. An important feature 
is that the chain and chain wheels are free from contact 
with the broken stone. It is claimed that the collection 
of the broken stone by the elevator buckets through the 
holes in the bottom drum, and the disckarge through 
the corresponding holes in the upper drum, are effected 
without permitting escape of the stone. The plant has 
a capacity of from six to eight tons per hour, is carried on 
built-up steel road wheels, and is portable. Messrs. 
Robert Broadbent and Son, Stalybridge, showed a 16in. 
by 10in. portable Blake stone-breaker, fitted with a new 
elevator, screening and loading arrangements. Messrs. 
Goodwin, Barsby and Co., Leicester, were also exhibitors 
in this section. 

A handy, light, and inexpensive portable drilling 
machine was exhibited by the Alexander Engineering 
Company, Goswell-road, London. It is designed to drill 
holes up to 1}in. diameter in pipes, columns, girders, plates, 
&e., without necessitating any extra attachments, and 
should be particularly useful in cramped spaces. It is 
fitted with both rotary and ratchet motions and ratchet 
feed. The drill can be attached to the work by means of 
two C-shaped straps and bolts, and the thrust is taken 
by ball bearings. 

In connection with gas and oil engines, to which we 
referred briefly in our last reporé, the Cundall Gas and 
Oil Engine Company, Keighley, showed a re-designed oil 
engine, in which the lamp formerly used for heating the 
vaporiser is no longer employed after the engine has got 
fairly under way. This is brought about by the provision 
of a vaporiser of special design. The well-knowu system 
of injecting the oil into the vaporiser by means of a 
pump remains as before. This engine is made in sizes 
from 2 horse-power to 75 horse-power, and the portable 
type in sizes from 4 horse-power to 20 horse-power. 

The National Gas Engine Company had a prominent 
stand for gas, oil, petrol engines, and suction gas plants. 
Amongst the several improvements are girder bed and 
supported cylinder, ring lubrication to the crank shaft 
bearings, balance weights on cranks, kc. It had a 
100 horse-power engine and suction gas plant at work, 
and this was the largest gas engine on the Show ground. 
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The erection of this engine and plant was completed in 
less than one week. Four of these engines have just been 
installed at the Bootle Cold Storage and Ice Company, 
Limited, Sandon Dock, Liverpool. One is generating 
electricity for lighting the store. There were in al! eight 
engines of different sizes on the stand. 

There was a good display of wind motors by Messrs. 
Wakes and Lamb, Newark-on-Trent; E. and H. Roberts, 
Limited, Stony Stratford; Messrs. John 8. Millar and 
Son, Annan; F. C. Thorne and Co., Lincoln; H. P. 
Saunderson, Bedford; Thomas and Son, Worcester; and 
Jonas Webster, of Bolton. The exhibits, however, call 
for no special comment. Water motors or turbines and 
pumps were shown by Messrs. Joseph J. Armfield and 
Co., Ringwood; Mr. H. P. Vacher, Winchester; and 
J. G. Childs and Co., Limited, Willesden-green. 
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CRAMPTON LOCOMOTIVES. 
By ALFRED R. BENNETT. 


In the EneinererR of 24th December, 1909, in an 
appreciative notice of Herr F. v. Gaiser’s book “ Die 
Crampton Lokomotive,” the author was congratulated on 
the thoroughness and completeness of his work. This 
was an entirely well-deserved compliment as regards the 
history of the locomotives originally designed and built 
as Cramptons of the single driving wheel 
type, for in that respect the book covers the 
whole ground; but Herr v. Gaiser omits to 
notice those engines which were converted to 
Cramptons after running for a time as single 
driving wheel locomotives of the 0-2-0 and 
0-0-2 types, while he makes no reference at 
all to Crampton’s third class of engine, of 
which many specimens were built, which 
had inside cylinders driving a wheelless 
intermediate crank shaft, coupled by outside 
rods to a pair of leading and a pair of trailing 
driving wheels. The arrangement was, in 





by Mr. Cudworth, three as single tank engines, three as four- 
coupled tender engines, in the former case with shortened 
boilers and the trailing axle behind the fire-box ; and one, 
No. 92, was converted in 1848 to an outside cylinder Cramp- 
ton. No.92 was altered under the personal superintendence 
of Mr. Crampton, the actual drawings being made by 
Mr. W. Williams, then chief draughtsman at the Ashford 
Works, who was noteworthy as stoutly claiming the 
invention of the Stephenson link motion, and who, with 











fact, the equivalent of an inside-cylinder, 
six-coupled goods engine minus its middle 
pair of wheels. It is proposed in this article 
to supplement Herr v. Gaiser’s exhaustive 
work by briefly noticing the rebuilt and the 
four-wheeled classes, so bringing the record 
of Mr. T. Crampton’s work somewhat nearer 
completion. 

The Crampton locomotives not originally 
constructed as.such consisted of five engines 
of two different classes on the South-Eastern 
Railway, and two engines of the same class on the 
London, Brighton and South Coast Railway. 

In 1846 the South-Eastern Co. was supplied by Messrs. 
Nasmyth and Co., Manchester, with Nos. 88 to 94, seven 
ld5in. by 22in., outside-cylinder engines of the 0-2-0 type, 
with all the wheels grouped in the front of the fire-box, 
in Robert Stephenson’s original long-boiler fashion, the 
driving wheels being 5ft. 6in. in diameter.—Fig. 1. They 
proved unsteady runners, and were sconer or later allrebuilt 








Fig. 7 


Howe, the accepted inventor, had transferred his services 
from Newcastle to Ashford. The outline drawing— 
Fig. 2—shows No. 92 after conversion, while the drawings 
for the rebuilding, for which the writer is indebted to the 
courtesy of Mr. H. S. Wainwright, Locomotive Super- 
intendent of the South-Eastern and Chatham Railway, 
are reproduced in Fig. 8. The construction of the boiler 
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Fig. 6 


plate and worked off the driving axle by excentrics. 
Although the engine must have been of small power, the 
cylinders after reconstruction being only 15in. by 18in., 
and the working pressure certainly not more than 100 lb. 
to the square inch, the alterations must have given satis- 
faction, or at least suggested possibilities, since the South- 
Eastern Railway soon afterwards ordered three new 
Cramptons from Messrs. Tulk and Ley, Whitehaven, 
which Herr v. Gaiser duly notices. Mr. Crampton 
expressly claimed that the alterations 
rendered No. 92 a steady engine, as, indeed, 
might have been expected from an extension 
of the wheel-base from 10ft. 6in. to 16ft. 
She was chiefly employed on the Canterbury 
and Deal passenger service, and sometimes 
between Canterbury and Margate, and was 
not scrapped till 1875. A few years ago the 
writer was told by a mechanic at Canterbury, 
who had acted as fireman on No. 92 in his 
youth, that she was re-boilered at a date he 
could not fix, and during the latter part of 
her career was running with a round-topped 


[ 
w dome in the middle of the boiler, which had 


tf} a raised fire-box surmounted by a pair of 
Hi spring-balance safety valves in a polished 
brass column. The fact that she was worth 
re-boilering proves that there was useful 
work which she was capable of performing. 
—- There is a mystery about the size of her 
driving wheels, which are variously stated 
to have been 5ft. 6in. and 6ft. Although 
marked as 6ft. on the rebuilding drawing, 
they actually scale only 5ft. 6in. Probably she 
had both ‘experimentally at different times. Of all the 
English outside-cylinder Cramptons, No. 92 had the 
longest life—twenty-six or twenty-seven years. 

In 1848 the South-Eastern Railway received from 
Messrs. Bury, Curtis and Kennedy six long-boiler engines, 
Nos. 68, 69, 72, 74, 75, and 78, of the 0-0-2 class. They 
had bar frames, 15in. by 22in. cylinders, and 6ft. driving 


with longitudinally riveted plates is interesting. It will | wheels placed in front of the fire-box—Fig.3. They were 
be noted that the feed-pumps were placed under the foot- | unsteady on the road, and were soon altered by Mr. Cud- 








Jory 1, 1910 








THE ENGINEER 




















SOUTH-EASTERN LOCOMOTIVE REBUILT TO CRAMPTON’S DESIGN 
Zt © PE Ue 













209; PF Iéins. 


Sots 


Stroke 18 Ins. 
Small Wheels dia. 3.6" 


Cylinders dia.1/5 Ins. 
Driving Wheels dia. 6.0 : 








DLink to Lift % j 

















4 ] = ro) 
4 -_ ry 
a I } 
' 4 og hf - 
Aas 
lia 
1 fe tet — Lass 
a k 1 =a 
+ U | bs] “ 
; fo a s 
| | He & = 
| | Wh x 2. +t 
| hid + 
1 apt 
vy Re = 
a Witte == 5 
1 a yas + 
iar ~f =* 
Ai if ( 2 
wie > “ 
bit 4 ¢) N 
4 ni 
bb Net 
Ne 


> Twe Evciveen 


worth, plate frames being substituted for the bar, the 
compensating springs modified, and in some the dome 
shifted further back. They still failed to give satisfaction, 
and ultimately four of them, believed to have been 
Nos. 72, 74, 75, and 78, were rebuilt with shortened 
boilers as Cramptons, in the manner depicted in Fig. 4. 
In this shape they did much better, and were employed 
in the London district in the fifties and sixties, running 
light main line trains, in piloting, and as extra engines on 
the Greenwich branch when, as was often the case in 
those days, holiday traffic called for additional trains. 
Later they left London, but are stated to have been in 
service till about 1874. They were reputed fast runners, 
but the scope for such light engines must have been very 
limited for some years before that date. 

The Folkestone, inside-cylinder Crampton, with inter- 
mediate wheelless crank shaft and drivers behind the 
fire-box, which had been on show at the Exhibition of 
1851 and her nine sisters were reported to have done so 
well on the South-Eastern Railway that other lines—the 


Great Northern and three German companies, as recorded | 


by Herr v. Gaiser—were induced to order engines of the 
type. The London, Brighton and South Coast Railway 
had some 6ft. single 0-2-0 engines, designed by Mr. John 
Gray and built by T. Hackworth and Co. in 1848. About 
1856 Mr. Craven rebuilt two of them, Nos. 56 and 58, 
as inside-cylinder Cramptons in the manner shown in 
Fig. 5. The drawing is not put forward as an exact 
representation of the engines, except as regards the 
boiler, but as a sketch, partly from memory, which gives 
a good impression of the general appearance of the 
altered engines. Their most noteworthy feature was the 


filling in of the driving wheels with varnished wood, | 


so that no spokes were visible. The outside pumps were 
common on the Brighton Railway in those days. 
two engines ran fast trains between London Bridge and 
Brighton, but were soon voted too light for the work, and, 
after about two years, were converted to six-wheeled 
goods engines, with four 4ft. 9in. rear-coupled drivers, in 
which guise they existed until the seventies, or very 
nearly. 

Samples of the last type introduced by Mr. Crampton 
are shown in Figs. 6 and 7. The former represents one 
of five tank engines, Nos. 152-6, supplied to the South- 
Eastern Railway by Messrs. Stephenson in 1851, and 


used for many years in transferring trains, including the | 


Continental Boat trains, between the high and low levels 
at Folkestone. They were known familiarly as the 
Bulldogs, and had 16in. by 24in. cylinders and 4ft. 6in. 
wheels, with a boiler barrel 9ft. lin. long, and 4ft. lin. in 
diameter, the length overall being 24ft. lin., and the 
weight full about 22 tons. The tanks and bunker had 
only respective capacities of 200 gallons and 4ewt. The 
cylinders were inclined upwards to clear the leading axle. 
They existed until 1876, but whether in the original con- 
dition or not is not certainly known. The South-Eastern 


Company also had a tender engine of the type, which 
was employed in the fifties in working goods to and 
from Bricklayers’ Arms, and later as a ballast engine on 
the North Kent branch. The second sketch represents 
one of three engines, with llin. by 17in. cylinders and 
5ft. wheels, built for the Ambergate and Eastern Junction 
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Railway by Messrs. E. B. Wilson and Co., and taken over | instead of vid Park Royal, thus increasing the length of 


by the Great Northern in 1855. Other British lines 
possessed ‘specimens varying somewhat in details, and 


the journey slightly. 
The 11.5 a.m. train does not stop at Wolverhampton 


the Western Railway of France, which had held aloof | (123 miles) ; the 6.5 p.m. reaches that town in 2 h. 23 min., 


from Crampton express engines, had several tank engines 
of the four-wheeled intermediate crank shaft type. These 
had domes with square casings over the fire-box, and 
were built in France. The writer saw one shunting at 
Batignolles as recently as 1892. In the sixties engines 
of this type were favourites in Belgium for colliery pur- 
poses, and were built by several Belgian firms. Two such 
engines were shown in the Paris Exhibition of 1867, and 
were illustrated in THE ENGINEER of December 6th, 1867. 


These Belgian machines usually had wing tanksand steam | 


skate brakes. A peculiarity of this class was its virtual 
limitation to tank engines, the tender engine on the South- 
Eastern already mentioned being the solitary exception 
known to the writer. 

It is understood that at the time of his death Mr. 
Crampton was engaged on designs for a fourth type of 
locomotive, comprising four cylinders, independent driving 
wheels and a marine boiler. 








THE SUMMER TRAIN SERVICE. 





As was expected the outstanding features of the 
summer train service of 1910 are the alterations as 
brought about by the opening of the Great Western’s 
| new route to the Midlands and North. Generally speak- 
ing, “vid Bicester,’ as the cut-off is officially and suc- 
| cinctly designated, effects a saving of 19 miles, which 
begins to come into play at Banbury, and extends thence 
to Birkenhead. It is as well to emphasise this fact for 
| the popular idea is that Birmingham alone is affected by 
| the new line. The North-Western route to Birmingham 
is on a different footing. It is a branch or loop of the 
|main line. Since the completion of the direct Trent 
| Valley line in 1858, the arterial trains have forgotten all 
| about it, and there was a time not so very long distant, 
| when, owing to the absence of effective competition, the 
| company treated Birmingham rather shabbily in the 
| matter of express trains. 
The Great Western’s new express service vid Bicester 
| consists of five “down” trains (Paddington, depart 
| 9.10 a.m., 11.5 a.m., 2.85 p.m., 4.0 p.m., 6.5 p.m.), and 
| seven “up” (Paddington, arrive 10.55 a.m., 11.45 a.m., 
| 1.25 p.m., 2.12 p.m., 4.50 p.m., 6.5 p.m., 7.50 p.m.), every 
week-day. On Mondays only there is an additional 
| “down” train starting at 8.40 am., and reaching Bir- 
mingham at 10.45 a.m. All the daily “down” trains run 
without stop to Birmingham, 110} miles, in two hours, 
slipping a coach at Leamington, 87} miles, in 94 min., 
while two trains slip a coach at Banbury, 67} miles, in 
72 and 78 min. respectively ; two at Knowle, 100 miles, in 
108 and 110 min. respectively; and one at Princes 
Risborough, 343 miles, in 42 min. The 9.10 a.m. train 
has a conditional stop at High Wycombe. The 8.40 a.m. 
train, Mondays only, runs vid Ealing (Ealing Broadway, 
depart 8,50 a.m.) and joins the direct route at Greenford, 





and the remaining three trains take one minute longer. 
To places north of Wolverhampton the timings are 
uneven, ¢.g., seldom being the same by any two trains. 
| The quickest journeys are as follows :—Wellington, 1423 
| miles, 2h. 52min.; Shrewsbury, 153 miles, 2 h. 59 min.; 
Aberystwyth (vid Welshpool), 234 miles, 6 h. 25 min.; 
| Barmouth (vid Ruabon), 2323 miles, 6 h. 3 min.; Chester, 
195 miles, 4 h. 12 min.; Birkenhead, 2103 miles, 
4h. 37 min. 

With few exceptions, the “up” journeys are not as 
good as the “down.” Six trains start from Birkenhead, 
and one, due Paddington at 10.55 a.m., from Wolverhamp- 
| ton. The latter is the only two-hour train from Birming- 

ham, although like the remainder in this direction, it calls 

at Leamington, running thence to London in 91 min. Four 
| trains take 2h. 5 min., from Birmingham, one of which 
runs vid Ealing and has a conditional stop there; and the 
remaining two, which call at Banbury as well as Leam- 
ington, occupy 2h. 10min. From stations beyond 

Birmingham the best times are as follows :— Birkenhead, 

5 h. 2min.; Chester, 4 h.25 min.; Barmouth, 6 h. 22 min.; 

Aberystwyth, 6 h. 50 min.; Shrewsbury, 3 h. 12 min.; 
| Wellington, 3 h. 3 min.; Wolverhampton, 2 h. 25 min. 
| Other places to derive benefit from the new service are 
| Stratford-upon-Avon, 1043 miles; Dudley, 122} miles ; 

and Stourbridge, 1224 miles. Comparing the new times 
with the old, via Oxford, the savings are almost wholly 
represented by the accelerated journey to or from Birming- 
| ham, amounting to 20 min. On Sundays there is no 
| service vid Bicester. 

| The London and North-Western Railway has not found 
| it necessary to meet this competition with any altera- 
| tions. A short time ago the two companies covenanted 
| that the time between London and Birmingham should 
remain at two hours. The last North-Western improve- 
ment was the establishment in February of the “ City to 
City” express, which makes Broad-street its London 
terminus. The express service by the premier route now 
consists of nine non-stop trains taking 2 h., one train in 
2h. 5 min., one in 2 h. 10 min., two in 2 h. 15 min., and 
two in 2h.20min. To sum up, Birmingham is now 
linked with London by 15 trains, accomplishing the 
journey in 2 h., and another 12 taking 2} h. By means of 
the Bicester route, and in conjunction with the Belfast 
Steamship Company, a new night service (Sundays ex- 
| cepted), between England and the North of Ireland, vid 
Liverpool and Belfast, has been established. Leaving 
Paddington at 4 p.m., Belfast is reached at 6 a.m. the 
following morning. More fruits of co-operation are 
| revealed by the Great Western, London and North- 
| Western, and Midland time-tables. As a result of the 
recent negotiations between the Great Western and 
London and South-Western Railway Companies a new 
through service has been arranged between Manchester, 
Liverpool, Birkenhead, Chester. Shrewsbury, Birming- 
ham, Southampton, Portsmouth, and Bournemouth, wii 
| Basingstoke, which route is 31 miles shorter than vid 
‘London. The only novel feature of the scheme is, how- 
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ever, an express journey over the Great Western line 
between Wellington and Crewe, vid Market Drayton, by 
the Manchester portion of the train. 

The journey from Manchester to Bournemouth, 263} 
miles, is performed in 6 h. 24 min., whereas the north- 
bound train takes 7 h., despite non-stop runs from East- 
leigh to Oxford, 68} miles,and from Birmingham to Crewe, 
64 miles; but the latter train waits 39 min. at Crewe, 
otherwise it might compete with the North-Western’s 
accelerated service from Birmingham to Manchester. 

The London and North-Western and Midland working 
agreement furnishes two new developments, which offer 
considerable advantages to the public. First, the 
Midland Company runs its 10.0 a.m. express from Leeds 
to Scotland, and 10.30 a.m. from Edinburgh to Leeds vid 
Ingleton and Penrith, instead of vid Settle, the distance 
by these alternative routes between Leeds and Carlisle 
being within a mile of equality. It may be recalled that 
the line commencing at a junction with the Leeds and 
Bradford Railway Extension at Skipton, and extending to 
the coast at Morecambe, with a branch from Clapham to 
Ingleton to effect a junction with the North-Western main 
line, was originally the property of an independent 
company, usually termed the * Little ” North-Western. 

Opened in 1850, the Midland Company thereby obtained 
access to Scotland by an alternative route, and ceased to 
be dependent upon the York and East Coast communica- 
tions. Twenty years later the Midland acquired the 
* Little” North-Western system, and used it as a base 
for its extensions from Settle to Carlisle, and from 
Wennington to the Lake District, while more recently the 
absorbed concern lent itself to the formation of the 
Heysham route to Ireland. The Lake District resorts, 
with Keswick as the centre, and reached by connections 
from Penrith are, however, the chief purport of the new 
joint service. Equally good arrangements are made for 
the return journey, which is due Leeds at 3.35 p.m. 

Secondly, there is a through service between Sheffield 
and North Wales, vid the Dore and Chinley line and 
Buxton, north of which the North-Western system passing 


through Stockport, Warrington, and Chester is followed. | 


Sheffield and Llandudno are the termini of this service, 
and the journey of 152 miles is performed in 4h. 37 min. 
northwards, and 4h. 10 min. southwards, while Buxton 
passengers are enabled to reach Llandudno in 2+ hours. 

It will be remembered that the most prominent feature 
of last season’s improvements was the Midland invasion 
of the West Riding via Thornhill, linking up with the 
Lancashire and Yorkshire system. The service, which 
began with three connections in each direction, now 
numbers five, and has been considerably accelerated. 
A new train starts from St. Pancras at 1.50 p.m., and 
reaches the principal destinations as follows, the best 
timings of last summer being bracketed for com- 
parison :—Halifax, 4 h. 12 min. (4h. 27 min.) ; Hudders- 
field, 4h. 16min. (4h. 22min.); Bradford Exchange, 
4h. 16 min. (4h. 28min.). Even quicker connections 
are given in the opposite direction by the altered working 
of the old 12.2 p.m. train from Bradford Exchange, and 
12.5 from Halifax, which now leaves at 12.32 and 12.35 p.m. 
respectively, and joins at Rotherham the 1.0 p.m. from 
Leeds, which is accelerated to arrive St. Pancras at 
4.45 p.m., instead of 5.20 p.m. This train runs from 
Rotherham to London, 1633 miles, without stop, in 3 hours. 

The revival of the following summer trains, making 
long non-stop runs, should be mentioned :—The Edin- 
burgh and Glasgow express leaving St. Pancras at 
11.50 a.m., first stop Shipley 206} miles away, and whose 
journey time to Carlisle, 308 miles, in 6h. 5 min. is 
% minutes better than last season. 

The North-Western is to run its North Wales tourist 
express, Euston (dep. 11.15 a.m.) to Rhyl without stop, 
2094 miles, in 3 h. 57 min., though it does not commence 
till July 16th, or a fortnight later than previously ; and 
the balancing * up” train from August 7th to September 
18th, which has a Rhyl-Willesden break, 2033 miles, in 
3h. 54min. The Scotch express due St. Pancras at 
7.15 p.m. is to run without stop from Leeds, 196} miles, 
in 3 h. 35 min., or 5 minutes quicker than last summer. 

The cross-country service between South Wales and 
the seaside resorts of Fast Anglia, for which the Great 
Western, North-Western and Great Eastern Railways 
were responsible does not recur for the third year, but, we 
understand, that its withdrawal is likely to be only 
temporary. 


INTERNATIONAL CONGRESS OF MINING AND 


METALLURGY AT DUSSELDORF. 
No. 1. 


Tue International Congresses of Mining, Metallurgy, 
Applied Mechanics, and Practical Geology, the fifth of 
which was held at Diisseldorf on June 19th to 23rd, were 
instituted in 1878 by the Société de l’Industrie Minérale, 
St. Etienne, and the first three meetings were held in 
Paris, in 1878, 1889, and 1900, the attendance being rela- 
tively small. With the Liége Exhibition year (1905), a 
considerable increase in the membership took place, the 
attendance rising to about 1400; and at the meeting that 
has just concluded the record membership of 1762 was 
attained. Organised jointly by the Association for the 
Protection of Mining Interests in the Dortmund district 
and the German Ironmasters’ Association, the Diisseldorf 
Congress was almost bound to bea success ; and the results 
more than justified expectation, the perfection of the 
arrangements enabling everything to proceed without a 
hitch. 

Diisseldorf itself forms an ideal centre for the delibera- 
tions of such a Congress, being a city of great beauty and 
ample size—covering an area of 27,000 acres and in- 
habited by a population of 360,000—whilst situated in 
the immediate vicinity of the great coal and iron 
district of Rhenish- Westphalia, so that only a compara- 
tively short distance has to be traversed in order to reach 
the largest industrial establishments in Germany. It 
forms, moreoyer, an excellent instance of the foresight 


exhibited by the German municipalities in preserving the 
beauty of their towns; for, at a time when the great 
industrial upheaval took place in Germany, the city 
fathers made arrangements for purchasing all the sites of 
industrial works likely to become a source of discom- 
fort to the citizens, so that the manufacturers were 
obliged, within a certain term of years, to remove their 
premises to a suitable distance outside the city. The 
consequence of this precaution is that, although sur- 
rounded by a ring of ironworks and other manufacturing 
establishments, Diisseldorf remains uncontaminated by 
smoke, and as clean and bright as though there were 
no works within a hundred miles—a contrast to English 
manufacturing centres that was freely commented on, 
with admiration, by visitors accustomed to the latter. 
In the commendable German fashion of combining 
serious deliberations with social amenities, the Congress 
opened on Sunday, 19th June, with an informal assembly 
at the Zoological Gardens, which were tastefully illumi- 
nated for the occasion. On the following morning the 
Congress was formally opened by an address of welcome 
delivered in the Tonhalle by Bergrat Kleine, who traced 
the growth of the mining and metallurgical industries 
since the date of the first Congress and felicitated the 
various metallurgical associations on the good work they 
had done in promoting international intercourse and 
friendship. The Prussian Minister of Commerce, Herr 
Sydow—who was supported by the President of the 
German Patent-office and a number of prominent nota- 
bilities—welcomed the Congress to its first meeting on 
| German soil, and referred to the valuable achievements 
[that had resulted from international collaboration in 
|combating the dangers of firedamp in mines and in 
|improving the processes for the manufacture of iron and 
| steel, concluding by expressing the hope that the mem- 





bers might, on returning to their several countries, | 


continue to be animated by a desire to enter upon fresh 
| labours for their native land in particular and the good of 
| the human race in general. 
| MINING SECTION, 

In this section twenty-five papers were presented to 
the Congress, and though time did not permit of adequate 
discussion, or even of all the papers being read, their con- 


the literature of the subject when ultimately published in 


full. In his paper on * Shaft Sinking by the Petrifaction 
| Process,” Mr. Bruckhausen described the method of 


shutting off the inflow of water through fissures in the 
rock by injecting cement through advance bore-holes in 


depth, which is stated to be considerably cheaper than 
boring the shaft by the wet method. As the result 


of his long experience at the Gelsenkirchen Bac- 
teriological Station, Dr. Hayo Bruns is able to give 


the comforting assurance that coal miners run no 
and other infectious diseases, except as the result of 
fortuitous causes, such as the contamination of the 
working places with excrementitious matter ; whilst anky- 
lostomiasis is the only “disease of occupation” to which 
miners are exposed. Inconnection with the utilisation of 
low grade fuel, Bergassessor Dobbelstein reports that the 


best results have been obtained by firing with the steam- 
cent. of ash and 13.7 per cent. of water having generated 


42 lb. of steam per square foot of heating surface at a cost 


a minimum of light ash. It also appears that washery 
| waste and dust coal can be economically gasified in pro- 





|ducers. The question of the use of face conveyors in | 


colliery working is discussed by Professor G. Francke, 
|except in the rare case of undulating seams, a word of 
| commendation being also bestowed on the English con- 
| veyors, in which the coal is transported by scrapers 
attached to an endless chain. 


illustrations—by Mr. W. E. Garforth; and the French 
experiments at Liévin by Mr. J. Taffanel. Bergassessor 
Grahn’s paper on “Compressed Air Locks in Shaft 
Sinking,” embodies the recommendation of Dr. Haldane 
that the reduction of the absolute air pressure in each 
stage of locking should not be greater than to one-half 
the pressure in the preceding stage, in order to prevent 
the liberation of nitrogen bubbles in the blood, this being 
the cause of caisson disease. Dr. Ernst Jiingst deals with 
the desirable but non-existent unification of mining 
statistics throughout all civilised countries, and lays down 


Production (quantity and value), number of workers 
(underground and at the surface), total wages paid, total 
number of shifts worked,and number of fatal accidents; and 
he emphasises the desirability of providing some means 
of checking whether the instructions for compiling the 
statistics are properly observed by those responsible for the 
management of the mines. “The Development of the 
Mining Industry in the Briey Minette district (German 
Lorraine)” is sketched by Dr. W. Kohlmann, who describes 
the peculiar local conditions under which it is preferred to 
transport the ore through adit roads, in some cases over 
six miles long, rather than raise it through shafts, which 
need not exceed about 220 yards in depth. When the 
electrically-operated hammer drill has been rendered 
efficient it will probably be exclusively used in winning 
the ore, since the mines have an available supply of cheap 
electrical power from the adjacent smelting works, 
whereas pneumatic hammer drills entail the erection of 
compressing plant, and this is not required for other 
purposes, as is the case in coal mining. The conditions 
in the adjoining district of French Lorraine are dealt with 
by Mr. P. Nicou, who describes the method of sinking 
shafts and grading the ores. A peculiar feature of a 


number of collieries in the central plateau of France 
forms the subject of Mr. J. Loiret’s paper, namely, “‘ The 





Occurrence of Sudden Outbursts of Carbon Dioxide,” these 


tents are calculated to form a valuable contribution to | 


the shaft bottom, at a cost of about £150 per yard of | 


special danger from the transmission of tuberculosis | 


curtain, bottom-draught system, fuel containing 16 per | 


of about 1s. per ton of steam, whilst coke dross briquetted | 
with pitch residue has given about 3% lb. of steam, with | 


who gives preference to the jig conveyor over belt systems, | 


The British coal-dust | 
experiments at Altofts were described—with lantern-slide | 


the points on which attention might be bestowed,namely: | 
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being in some instances so violent as to foree many hun- 
dred tons of rock and coal up to the surface and cause 
extensive damage. As these outbursts appear to be 
spreading throughout the Gard district and in coal seams 
of very different character, a system of blasting has been 
introduced whereby heavy charges of explosives are fired 
throughout a whole mine, by electricity, at a time when 
there are no men in the pit, in order to prevent the 
danger of asphyxiation. Another paper by the same 
author describes how several miners who were overtaken 
by a gas outburst of this kind found shelter and safety 
in a primitive form of rescue chamber, where they were 
able to obtain a supply of compressed air from the pit 
main. “The Hydraulic System of Goaf Packing,” which 
has found great favour in Germany for the preven- 
tion of surface subsidences, since it enables the 
goaf to be filled up more fully and solidly than any 
system of hand stowing, is treated, in several 
points of detail, by Mr. Otto Putz, who mentions the 
formation of a colliery association in Upper Silesia, for 
the purpose of acquiring land and building a railway for 
the conveyance of suitable stowing material to the pits 
from a distance. It is estimated that the use of the 
hydraulic system will enable coal, of the value of about 
74 millions sterling, to be recovered that would otherwise 
have to be left in the form of safety pillars, Kc. As 
regards machine coal cutting, Mr. F. Schember, after 
passing in review the various types of machines used in 
Europe and America, gives preference to the “ Pick- 
Quick” bar machine for longwall working, and the 
Kisenbeis machine for all other purposes where under- 
cutting is practicable. In connection with improvements 
in pumping plant, Mr. Schultze gives a description of the 
Pritt hydraulic pump, which will raise twice as much 
water as the older horizontal pumps of equal size. The 
| Haniel and Lueg electric plunger-pump finds a word of 
| commendation for its compactness, and the Jiiger turbine 
| pump for its efficiency (77.6 per cent.), and the means 
| adopted for taking up the axial pressure. Bergassessor 
|Trippe describes the Meissner process of getting 
| down coal by the hydraulic impregnation of the coal 
|face, the idea being to avoid the necessity for 
watering dusty mines, and obviate the dangers of blasting 
in fiery pits. Boreholes are drilled into the standing 
coal, and water is then pumped in under a pressure of 
20-40 atmospheres, until the coal is completely impreg- 
nated, the pressure in many cases being sufficient to bring 
down the coal without any blasting, thus increasing the 
proportion of round coal won. The use of ferro-concrete 
| in mines is discussed by Bergassessor Viebig, who advo- 
cates it as a substitute for brickwork and rammed con- 
| crete where the rock pressure is heavy, more particularly 
| since it is impervious to water, presents little resistance 





| to the ventilating current, and can be adapted to all 
| shapes. On the other hand, the impossibility of calculat- 


ing the rock pressure in advance necessitates basing the 
strength of the ferro-concrete on estimates alone, and a 
| great deal of reliance has to be placed on the men engaged 
| in the work; but there seems no reason to suppose that 
| properly executed ferro-concrete will not stand the con- 
ditions to which it is subjected in underground work. For 
shaft-sinking through water-bearing strata the freezing 
process is largely employed on the Continent; and the 
carrying out of this process, together with the means 
adopted for controlling the verticality of the freezing 
boreholes, form the subject of a paper by Mr. 
Ziiringer. The tendency of deep boreholes to deviate 
|from the vertical is an old trouble, and if, as 
| stated by the author, the Erlinghagen-Gebhardt detlec. 
| tion meter can record the deviation to within a few 
| 


inches and degrees respectively at depths up to 2100ft., 
it should prove a highly valuable instrument. In his 
| paper on British Tests of Mining Ropes, Professor H. 
| Louis doubts whether any legislative interference in the 
| direction of specifying tests would be advisable in view 
| of the satisfactory results given by the present practice, 
| and considers that mine managers are the best judges of 
| the kind of rope to use and the length of time it may be 
kept in service in each case, since general legislation 
| could not allow for special conditions, such as corrosion 
by mine water, and might produce a false sense of 
security. Mr. Kiérfer gives a brief summary of the 
German and Austrian regulations for the testing of 
winding ropes, definite tests being specified, and periodi- 
cal examination prescribed; these tests do not extend 
to torsion or elongation, since it has been found that no 
connection exists between the former and the tensile 
strength in used ropes, whilst the elongation soon dis- 
appears during wear. In connection with winding in 
shafts, Mr. von Bolesta-Malewski points out various 
defects and inconveniences inherent in the present 
systems of intermittent winding, and advocates a 
method in which the winding is effected by means of 
self-discharging receptacles mounted on endless chains, 
and run continuously without reversing the move- 
ment—at all events for depths up to about 900 yards—since 
he considers that this would avoid delays in removing 
the output and reduce the cost of winding from about 8d. 
per ton to 2d. Professor Stumpf dilates on the advan- 
tages of his Unidirectional Flow Steam Engine for 
winding purposes, to which it can be adapted by the 
attachment of a small auxiliary exhaust slide valve for 
temporarily eliminating the compression while the cage 
is being adjusted to the level of the bank or pit bottom. 
It is claimed that this engine can be run with a higher 
mean pressure throughout the hoist than is the case with 
ordinary compound engines, and that it is simpler than 
the twin-tandem winding engine, whilst being more 
compact than the latter. 





AccorpbInG to the Engineering Record concrete floors 
were tried, last season, in a number of wooden vessels, carrying 
ore and coal on the Great Lakes, as a substitute for wooden floors, 
which suffer severely from the clam-shell buckets. The concrete 





floors are said to stand the wear very well, 
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RAILWAY MATTERS. 


Tr is announced by the Prussian State Railways 
Administration that plans are being prepared for the electrification 
of the main lines between Magdeburg, Zerbst, Leipsic and Halle, 
especially the Dessau-Bitterfeld section. A large central power 
house is to be erected at the village of Muldenstein, near Bitter- 
feld, the selection of this locality being due to the large quantities 
of cheap coal available in the district. Alternating-current 
electric locomotives are to be used employing current at 10,000 
volts. Dessau and Bitterfeld will be the first sub-stations, 


AccorDING to the Mexican Herald, the Mexican Rail- 
way Company is undertaking improvement and extension works 
on the three branch lines which it has recently acquired. The 
Atlamaxtae line is being extended a distance of 23 kiloms. (14 
miles) to Chignahuapam, and it will very likely be afterwards 
carried on to Zacatlan, a further 20 kiloms. (12 miles); the gauge 
of this line is 2ft. 6in, It is understood that plans are being pre- 
pared for the extension of the Cordova-Huatusco railway for a 
distance of 30 kiloms. (19 miles) from San Juan Coscomatepec. 
Plans are also under consideration for the extension of the Santa 
Ana-Flaxcala tramway from Mariano Fortuna to San Martin, 


In 1907 the North British Railway Company obtained 
parliamentary powers for the construction of a new dock at Methil 
and the doubling of the Thornton-Leven railway. It is intended 
that the Methil railway should be utilised for the dock from the 
west and the Leven railway from the east. he railway doubling 
process has just been finished, and for some days ordinary traffic 
has been conducted on the new line. Outside dock considerations 
the doubling of the line will be of great advantage in connection 
with the increased passenger trattic of the summer months and the 
fish trade with the Kast Coast towns, The estimated cost of the 
new dock and the doubling of the railway a distance of 64 miles 
was £800,000. 


Tue Great Central Railway Company has issued a 
pamphlet containing particulars of the railway arrangements in 
connection with the new Immingham Dock in the north-east of 
Lincolnshire, and pointing out the facilities which the district 
offers for the establishment of new industrial enterprises. The 
district referred to is bounded by the river Humber and the North 
Sea on the north and east, and by the Trent on the west, and the 
company claims that it is destined to become one of the busiest 
centres of industry in the kingdom. Rich deposits of ironstone 
exist in the locality, and large quantities of iron ore are imported 
from Norway, Sweden and Spain for blending with the native ore at 
the various furnaces already established in the district. 





accessible from all parts of the kingdom both by rail and water. 


Reportine to the Board of Trade with regard to an 
accident which recently happened on the London and North- 
Western Railway at Northampton, Colonel Yorke states that the 
collision was entirely due to a mistake by Signalman Adams, who 
made a full and frank admission of bis blunder, and accepted the 
responsibility. ‘*I am unable to recommend the adoption of any 
measures,” says Colonel Yorke, ‘‘ which would render a recurrence 
of an accident of this description impossible. I asked a signalman 
of long service whom I found at work whether, as the result of his 
experience, he could make any suggestion for assisting the memory 
of a signalman and preventing such a mistake as was made in this 
case, 
unless it were possible to produce a new race of human beings 
incapable of making a mistake—and I am inclined to agree with 
him.” 

Ar a Penge district council meeting an important 
announcement has been made with reference to the projected tube 
railway from Victoria to the Penge entrance of the Crystal Paiace. 
A scheme formerly brought forward placed the terminus at Upper 
Norwood. The variation has been made at the request of the 
Penge authorities. The length of the line will be about 6} miles, 
with a branch line of 14 miles to the Elephant and Castle. The 
stations proposed will be the Penge entrance to the Palace, Lord- 
ship-lane, Dulwich, East Dulwich, Denmark-hill, and Camberwell, 
where the junction will be made to Walworth-road and the 
Elephant and Castle, the main line going to the Oval, Albert Em- 
bankment, and Victoria. There is also a suggested route which 
will carry the tube on to Cricklewood, going +4 Marble Arch and 
Hyde Park-corner. The cost of the construction of the proposed 
line will be £305,800 per mile, including tube stations, rolling 
stock, and engineers’ fees. the price of land were also 
included, the total cost would be £340,800 per mile. 


A REPORT of the Committee on Rails of the American 
Railway Engineering and Maintenance of Way Association includes 
a new form of specification. In summarising the results of expe- 
rience thus far gained with the new rail sections of the American 
Railway Association, the report states that experience with the 
heavy base sections has been disappointing. The committee also 
state that, so far as they are aware, no railway company has 
purchased rails under specifications approved by the American 
Railway Association, al referred to them, neither do they know 
of any American railway that has succeeded in buying rails during 
the past two years according to a specification entirely satisfactory 
to the railway company. The committee's experience has brought 
to their attention some defects in all the specifications, and, acting 
under the impression that there is a distinct feeling that the 


There is | 
ample lock and deep waterway available, while the district is | 


He replied that he knew of nothing which would do this, | C 5 xvOr . 
| and, due to the unequal expansion of its parts, varies its dimen- 


| sions with the temperature. 
| side by side quite an appreciable movement can be obtained with | 





specifications should be revised, they offer the fresh specifications | 


referred to. Hitherto the Association have had no specification 
for open-hearth steel rails, and one is now included, 


Ir is reported that the London, Brighton, and South 
Coast Railway has decided to electrify a further portion of its 
suburban line as far as the Crystal Palace. Full particulars will 
be announced by the chairman at the half-yearly meeting in 
August. The electrified line between Victoria and London 
Bridge has been working since December last, and, it is under- 
stood, with highly satisfactory results. The directors therefore 
feel justified in extending the new service The further portion 
of the line to be electrified will be that between Battersea, Clap- 
ham Junction, and Balham to the Crystal Palace, and from 
Peckham-rye to the Crystal Palace. The line between London 


| auxiliary windings, thus changing or discharging. the battery | 





NOTES AND MEMORANDA. 


“THE Quality of Surface Waters in the United States,” | 


by Mr. R. B. Dole, is the subject of water supply paper No. 236, 
issued by the United States Geological Survey. The numerous 
analyses are chiefly of local interest, but the account of the 
methods employed is worthy of note. The highest accuracy con- 
sistent with rapidity of analysis was aimed at, and an estimate is 
given of the limits of accuracy achieved for each constituent. The 
methods of presenting the results of water analyses are also dis- 
cussed, the ionic form of statement being secon 

it gives a statement of facts and not of opinion. 


ExpLosions are often caused in flour mills and 
breweries by nails or other iron particles that find their way in the 
grain, and which, when they strike the steel rolls of the mills pro- 
duce sparks, and ignite the finely pulverised material about them. 
Recently a large malting concern that had been troubled by many 
such explosions erected a set of electro-magnets over which the 
grain is passed before being prepared for shipment to the breweries. 
All iron particles in the grain are picked up by the magnets, and 
800 to 1000 bushels of grain are cleaned an hour. When the 
magnets have collected a large amount of metal they are swung to 
one side, de-energised, and swept clean of any particles adhering 
to them by residual magnetism. 


THE advantages of oil over coal were illustrated in a 
recent trip of the Yale, one of the 22-knot passenger steamers 
which run between New York and Boston. The trials were so 
satisfactory that oil will be used exclusively on these ships in the 
future, In addition to the absence of smoke from the funnels, 
there is a complete abolition of trouble due to coaling. Formerly, 
the Yale burned on a round trip 235 tons of coal, which took eight 
hours to get aboard ; in future it will take only an hour for an oil 
barge to pump into the ship’s tanks the 48,000 gallons of oil which 
will serve for the round trip. 
£100 a month, is due to the fact that eight operators do the work 
in the boiler-room, where formerly forty-eight stokers were 
necessary. 


THE annual report of the Chief Inspector of Factories | 


and Workshops records that a staff of 200 inspectors has been 
employed at an expense of £91,000, or £19, more than five 
years ago, in the supervision of 112,000 factories and 151,000 work- 
shops, those figures showing increases of 8000 and 6000 respec- 
tively. There were 3700 prosecutions during the year, and nearly 
40,000 accident cases, of which 946 had fatal terminations, were 
reported to the certifying surgeons, while 77,000 more accidents 
were reported to inspectors only. There were also 1476 cases of 
poisoning reported. Special attenion is drawn to the fact that in 
1908 and 1909, coincidently with the depression of trade, the trend 
of nearly all the accident cases has been downwards, the only 
important exception being in the textile trades. There was a 
decrease in ated acidemia from 1042 to 846. 


AccorpInG to the Electrician, an American patent 
was recently granted to Mr. E. Lamoureux, of Montreal, for a fire 
alarm, in which the thermal element consists of a row of compound 
expansion bars mounted to slide upon parallel rods, These expan- 
sion bars are of the double type, in which a stiff metal bar has 
riveted to its extremities two slightly longer strips of a different 
metal which has a larger thermal expansion coefficient. The 
resulting structure resembles a carriage spring in external shape, 


By setting a number of these bars 


a change in temperature. The expansion bar at one end of the 
row is fixed ; that at the other will carry a hook or trigger, which 
can be set to release a spring, thereby closing an alarm circuit 
when the temperature exceeds the predetermined value. 


A PNEUMATIC caisson sinking record has just been made 
in the foundations for the Municipal Building, New York. A 
caisson for one of the column piers was sunk through sand to rock 
ata depth of 112ft. lin. below water level without accident or 
casualty of any kind. The caisson is of concrete with a rein- 
forced cutting edge, and supports a concrete shaft 10ft. Qin. in 
diameter, cast before sinking. The construction of the caisson 
was commenced April 15th, and the bottom was passed May 16th. 
While under the maximum pressure of 47 lb. the work was 
executed by twenty five-man shifts working about forty minutes 
each, with a very long time for decompression and an interval of 
four hours. between the two shifts each man worked daily. 
men were under very strict physical and medical supervision, 
improved sanitary and hospital appliances were on hand and a 
competent physician was in constant attendance, and not even a 
single case of illness occurred. This is believed to be 
deepest pneumatic caisson ever sunk, and is expected to be the 
maximum for this building, which will have 106 caissons, over half 
of which have been sunk. 


A VARIABLE ratio synchronous converter, which can be 


connected to feed energy back and forth between alternating- | 


current and direct-current systems, or to raise the direct voltage 
with increasing load independent of the alternating voltage, is the 
subject of an American patent granted to Mr. J. L. Woodbridge. 
Midway between the field poles are placed small auxiliary poles, 
which are used to control the electromotive force generated in the 
converter. The excitation of the main poles is constant, while 
that of the auxiliary poles may he controlled by the load om the 
alternating-current system or that on the direct-current side of 
the machine. An illustration accompanying the specification 
shows the arrangement for a battery connected to an alternating- 
current system through an auxiliary pole converter. A carbon 


regulator actuated by the load current through a series trans- | 


former increases, decreases, or reverses the current through the 


through the converter according as the load on the alternating- 
current system is small or great. When used for raising the 


direct voltage with the load the auxiliary poles are fitted with two | 


| windings, one in series with the main field winding and arranged 


Bridge and Peckham-rye is already electrified, so that complete | 


electrical services and fast trains will be available to the Palace 
from either Victoria or London Bridge and intermediate stations. 
The work of electrification has been already commenced, and will 
be pushed on as rapidly as possible, as the Brighton Company is 
anxious to have the new services ready by June next. 


THE unequal expansion of boiler sheets has been the 
subject of a paper read before the New York Railroad Club by 
Mr. D. R. MacBain, superintendent of motive power of the Lake 
Shore and Michigan Southern Railway, and the facts cited are 
summarised in a recent issue of The Railay and Locomotive 
Engineering. A common cause of failure is the back head of a 
modern locomotive cracked on each side along the outer row, of 
stay bolts. This is common with rigid stay-bolt setting. In a 
similar failure of a throat sheet thecrack began on the inside or water 
side of the sheet. Another form of failure referred to was that of a 
side sheet cracking vertically along a line of stay bolts. An example 
was given of a fire-box flue sheet cracked from the arch flue holes 
up and down. This is a common form of failure, and Mr. MacBain 
attributed it to there being probably more expansion transversely 
in the outer sheet than in the flue sheet across the bottom, where 
the cracks occur. Another example was given of a back flue 
sheet cracked from the top flue holes, the cracks extending from 
up around the flange. Mr. MacBain explained that a larger 


radius of flange had been tried, but the fin. radius was found to 
be most satisfactory, 





to oppose the second or compounding winding, which is in series 
with the load circuit. 


A British Consular report from Los Angeles states 
that about one-third of the total oil production of the State of 
California comes from that district. The estimated amount for 
1909 is 17,000,000 barrels (42 gallons per barrel), an increase of 
about 50 per cent. on the product of 1908. The price varies very 
much, The average for the year is about 3s. 6d. per barrel. The 
manager of the geological and land department of the Union Oil 
Company predicts an increased production for 1910, and states that 
the production for the State will reach 75,000,000 barrels per year, 
and that there is on that basis fifty years’ supply in sight. The oil 

sroduced in California differs from that in the Eastern States, 
ing of a heavier grade, with an asphaltum base, and is used 
almost exclusively for fuel. The Los Angeles Chamber of Com- 
merce states ‘‘a careful test made with a locomotive showed that 
oil at 4s. a barrel is equal to coal at 16s. per ton.” There is every 
reason to believe that within a few years the value of oil products 
will exceed that of the gold mines, Indirectly, the oil industry in 
Southern California has been of great benefit to Los Angeles in 
stimulating manufacturing and furnishing a large amount of busi- 
ness to the machine shops and foundries. Southern California oil 
is now exported on a large scale to many distant places, including 
Arizona and the rich goldfields of Southern Nevada, where it has 
become almost indispensable. Large shipments are also constantly 
being made to the Pacific Coast of Mexico and South America and 
to the Orient. A contract for 20,000,000 barrels of oi) for Japan is 
being filled, 
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MISCELLANEA. 


| OveRFED sprinklers for distributing septic tank effluent 
| upon filters have been erected at the sewage purification works of 
the Waterfall Hospital, New South Wales, according to the last 
annual réport of the Department of Public Works. ‘his is the 
| first case in which this form of distribution has been used in 
| Australia. It has been found to work well, according to the 
| report ; one of the advantages which it is said to possess is that 
there is not the same danger of the jets choking as with other 
types of sprinklers. The tank effluent is discharged by 
syphons. 


We hear that active experiments are being made at the 
Vienna arsenal on the feasibility of fitting up dirigible balloons 
with wireless telegraphy. It is necessary to combine small weight 
and a wide range in the apparatus, so that it may be carried with- 
out serious interference with the mobility of the balloon. A few 
days ago some important experiments were made with a captive 
spherical balloon, It appears that Lieutenant Franz Budda has 
designed a system in which the apparatus is so small as not to 
offer any sensible resistance to the air or to overweight the 
balloon. The results achieved were, it is said, highly satisfactory, 
| in spite of unfavourable weather. 


CompPRISED in a consular report for the year 1909 on 
the Costa Rica district, Mr. F. N. Cox states that 66 metric tons 
of rubber were exported during the year. This was entirely from 
wild ‘‘ Castilloa Elastica”’ rubber trees, which are found in great 
numbers, and of large size, in the forests of the Atlantic slope. 
There are a few plantations in the San Carlos Plains which 
promise excellently. The soil and climate of this extensive 
district, says Mr. Cox, are ideal for rubber, and the lands are 
the richest in Costa Rica. They are accessible from the capital 
over a good cart road, and from the Atlantic coast by launches of 
| light draught up the San Juan and Carlos rivers. 


In view of the recent wreck of the Pluviose, it is 
interesting to note that submarine signal receivers are being fitted 
into the submarine vessels of the great navies, which enable the 
commander, when approaching the surface, to detect the presence 
of a steamer in the vicinity. With the aid of these, together with 
signalling bells, the submarine vessels can also communicate with 
each other, and can give warning of their approach to the surface, 
as it is stated that the bell, which is already provided in the 
United States navy, can readily be heard without the use of special 
receivers by vessels at the surface. It is proposed also to equip 
submarines with telephone buoys, which can be detached at will 
and allowed to rise to the surface while the vessel is submerged. 


| 





Ir is stated in a consular report on the trade of 
Damascus for the year 1909, that an enterprise which has lately 
been conceived for the comfort and convenience of Damascus 
citizens, is that of manufacturing ice. It is customary, it says, 
to store large quantities of snow for consumption during the 
summer heat in caches on Mount Hermon and the ranges to the 
north, which is sold at very low rates, but it contracts impurity in 
handling, packing, and conveyance to the town. A company 
has now established a factory to produce ice, and it was hoped to 
put on the market daily 15 tons after June this year, and in 1911 
— 30 tons daily. The motive power is to be electrical, and 
ater it is possible that the company will offer to the public 
facilities for cold storage. 


| Iv is understood that operations will be commenced in 
| the month of August for working coal and iron ore in the Braes 
district of the parish of Portree on the estate of Lord Macdonald. 
A company has heen formed, and a lease of the ground is in course 
| of preparation. It has been long: known that coal existed in this 
part of Skye, and crofters and others were able to secure consider- 
able quantities near the surface. The coal is said to be of excel- - 
| lent quality. If operations on a moderately large scale can be 
carried on and if the venture is a success much good will result to 
the district, which is a large crofting area with a population of 
about 700, distant from Portree about 7 miles by land. On the 
island of Raasay, right opposite, operations are in progress for 
the development of iron ore, which has been found there in con- 
siderable quantities. Hopes are entertained that considerable 
local labour will be employed in the works about to be 
begun. 


THE naval annals of Russia contain one record, which 
is more than fifty years old and yet is far ahead of the efforts 
made by the French to raise the Pluvoise, for the Russians, aided 
by an American, raised a fleet of nearly one hundred vessels. 
When the Anglo-French army threatened Sebastopol at the time 
that Admiral Hamelin was preparing his fleet for forcing the 
entrance to the roadstead, Prince Mentschikoff resolved to take a 
very desperate step ; he sank nearly a hundred vessels across the 
entrance to the roadstead, and thereby a barrier, which could not 
be passed, was offered to the French warships. The fleet thus 
| sunk represented the value of £16,000,000 at the lowest estimate, 
and when peace had been made, an effort was naturally made to 
salvage the vessels. The work was entrusted to an American 
named Gowan, who, wearing a diver’s dress, worked night and 
day, and superintended the operations. Pumps were set to work, 
and chains of great thickness and strength were used ; one of 
these chains was 933ft. in length, and every link in it weighed 
333 1b. So well was this work carried out, that nearly every 
sunken vessel was raised. 


Tue Western Branch of the Canadian Mining Institute 
at its meeting held in Vancouver, B.C., passed a resolution re- 
questing the Dominion Government to arrange for the admission 
duty free of oxygen breathing apparatus for mine rescue work. 
This request was forwarded to the Hon. Wm. Templeman, 
Dominion Minister of Mines. It was stated at the Institute meet- 
ing that the United States Government had exempted such 
apparatus from duty on its being brought into that country, which 
| was an important consideration in the equipment of mines with 
such apparatus. Another point urged in connection with the use 
of oxygen breathing apparatus was the great desirability of having 
it uniform in character, so that the equipment of one mine might 
be interchangeable with that of another. The distinct advantage 
of having the equipments of several mines, together with men 
trained in the use of it, rushed to the scene of any serious disaster 
was urged, and the hope expressed that mineowners generally 
would recognise the especial need for uniformity, so that in times 
of great emergency there might be readily available ample rescue 
equipment and many men trained in its use. 


American Consul-General R. M. Bartleman, of Buenos 
Ayres, in calling attention to the nearly finished electric power in- 
stallation of the Buenos Ayres and Pacitie Railway at Bahia Blanca, 
which will be the most perfect for its size in Argentina, says the 
completion of this important enterprise shows the needs of Bahia 
Blanca to be constantly increasing, with its steadily growing popu- 
lation and rapidly growing trade. Each year it becomes the dis- 
tributing and shipping centre for a greater and greater area of 
rich and fertile territory. The completion of the Rosario, Puerto 
Belgrano Railway will undoubtedly stimulate the growth of Bahia 
Blanca, providing direct rail communication between that city 
and Rosario—population, 176,075—across the fertile and highly 
developed province of Buenos Ayres—population, 1,730,232. It 
will also be the entering wedge into the hitherto absolute control 
of Bahia Blanca by the English-owned railways. There is probably 
no port in the world, outside the dominions of the United King- 
dom, so completely controlled by British capital and interests as is 
the important city of Bahia Blanca, whose fine harbour and 
shipping facilities will be powerful factors in enabling it to become 
one of the world’s great ports, 
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REPLIES. 


R. W. (Stockport). —There are several solders now on the market, but they 
are not entirely satisfactory, as by slow degrees they appear to perish 
under water. If to be kept from moisture you might use them safely. 

E. B, U.—You will find all the information you desire in ‘‘ Lectures on 
Ironfounding,” by Thomas Turner, published by Chas. Griffin and Co., 
Limited, Exeter-street, a London. See also page 227, ‘The Works 
Manager’s Handbook,” by W. 8. Hutton, published by Crosby Lockwood 
and Son, London. 

M. F. W.—The chief authority on all matters connected with lighthouses 
in this country is the Trinity House, London. You will find a good deal 
about recent lighthouse work, both at home and abroad, in our last 
three or four volumes. Probably some of the people who deal in 
lanterns, and so on, would hire you slides of lighthouses, Try Newton 
and Co., 3, Fleet-street, E.C. 
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The Armament of Battleships. 


ASSUMING for the moment that any Admiralty 
has decided that, calibre apart, the main armament 
of its first-class ships shall be distributed in four, 
five, or six twin turrets, what is the best that can 
be done to secure maximum fighting efficiency ? 
Convenience may require five turrets, economy 
four, ambition six—in any case, how shall they 
be arranged? To say that a good all-round 
fire from the primary armament is_ essential 
is a very simple platitude, but no good battle- 
ship can be designed by merely considering 
the offensive capabilities ; they must be considered 
in relation to the offensive-defensive capacity, to 
the use of gun fire as a protection against attack 
from any or every quarter, and to the simultaneous 
use of all classes of weapon in the ship. Omitting 
or the moment consideration of the comparative 
values of different absolute calibres, let us discuss 
the arrangement of the guns in the ship. Taking 
first the case of four primary turrets supported by a 
secondary armament, the Michigan and South 
Carolina represent the best, if not the only exam- 
ples, of this number of turrets arranged all on the 
centre line. The two inner turrets can fire over the 
roofs of the end turrets, and both end pairs can 
train at least 45 deg. aft or forward of the beam. 
A midship battery of secondary guns at a good 
elevation above the water-line is also supplied. 
This system is not quite so economical of weight as 
is the arrangement adopted in the Espana in which 


|the two centre turrets are placed en echelon on 


either beam. In the latter case, of course, the 
secondary armament can only be placed on the deck 
below or the superstructure above, unless the ares 
of fire of the main turrets be unduly restricted. 
Such a course is quite impermissible, and in 
British vessels the anti-torpedo guns are 
mounted higher up; in the Espana class they are 
on the main deck. Neither for command nor for 
control can this arrangement possibly be as 
efficient as in the Invincible class, where the 
4in. guns are placed on the turret tops and in 
the superstructure. 

The arrangement of five turrets in a ship was, of 
course, first tried in the eight ships of the Dreadnought 
and Superb class. In the Neptune three turrets re- 
main on the centre line as in the prototype vessel, but 
the centre one is raised to fire over the after one, 
and the two broadside turrets are placed en echelon, 
instead of athwartship, so as to fire on either 
broadside. Although the are of training over the 
remote side is greater than in the Invincible class, 
even so it is still very curtailed, and it is not easy 
to believe that the arrangement possesses any 
serious advantages over that adopted in the 
Delaware, wherein all five turrets are on the centre 
line. The British five-turret arrangement has the 
advantage of being much lighter because the guns 
are on two levels only, and not on three as in the 
United States ship in which the armoured base of 
one turret -has had to be carried up very high. 
From the point of view of being able to con- 
centrate a heavy fire on an opponent advancing 
from: any quafter either arrangement is very good, 
and. both offer a maximum utilisable . arrange- 
ment of heavy gun fire. In the American ships the 





isides. In the Settsu and the Nassau, 
turrets are placed at the corners of a hexagon with 
| only the extreme end turrets on the centre line, all 
/on the same level. 





secondary 5in. battery is well clear of the 12in. tur- 
rets. We say an arrangement affords the maximum 
utility advisably. Individual guns or turrets that 
suffer from the concussion of a neighbouring 
discharge are useless—-worse than useless—for 
they cannot hit the target, and they absorb weight 
and space. A six-turret arrangement is found in 
the German battleships, the two Japanese ships of 
the Settsu class, and the Brazilian and Argentine, 
ships. The two latter are extremely powerful 
vessels, probably by far the most powerful at 
present under construction. Whatever may be 
thought of the very questionable policy of the 
Argentine Commission in repeatedly calling for 
amended tenders on fresh specifications which 
embodied the best features of all the designs sub- 
mitted by the various builders, there is no doubt 
that the resultant design is an excellent one in 
every way, and, as was to be anticipated, -vastly 
superior to the Brazilian model. With the 12in. 
guns on three levels, and with wide ares of fire for 
the two broadside turrets, the design is in general 
very similar to that of the Arkansas. Of course, 
more is obtained on 28,000 tons than on 20,000, 
but it is impossible to believe that more could not 
have been done in the Nassau. Asin the Argentine 
ship, four of the Brazilian turrets are on the centre 
line, and two en echelon on the broadside, though 
the two latter can only be used on their respective 
the six 


There are many better ways of 
distributing the guns than this, and the Nassau is a 
very inferior design. To all intents she is no better 
than a four-turret ship, even for ahead and astern 
fire. The only conceivable case in which such a 
design could use all six turrets would be if engaged 
by a ship on each broadside, and it is not likely 
that two ships would fail to attack on the same 
side. One has only to compare the scope of gun 
concentration on the Moreno with that of the 
Nassau to realise how bad the German arrangement 
really is. Unlike both the Brazilian and: Argentine 
ships, the secondary armament of the Nassau is 
unduly close to the heavy guns, and in a broadside 
action the effect of blast from the turret guns on 
the main deck battery would practically prohibit its 
use except under very restricted circumstances. The 
sceptic who disbelieves this would be amply con- 
vinced by remaining in one of the end 6in. case- 
mates in, say, the Formidable or Exmouth classes 
when the 12in. guns were being fired on the beam. 
The segments in which an enemy’s ship could lie 
and be under the fire of two or at most three tur- 
rets only are very great in the Nassau, and in these 
positions two of the three turrets would seriously 
“blast’’ the main deck guns, which possess, in 
common with the Espana, or even King Edward 
classes, the disadvantage of being too low for effec- 
tive use against torpedo craft. In the Argentine 
ships the secondary guns, although below the main 
weapons, are carried fairly high, and well clear of 
the big guns. In a single ship action, the Lord 
Nelson, with four 12in. and tive 9.2in. guns on one 
broadside, should prove more than a match for the 
eight llin. guns of the bigger Nassau. The adop- 
tion of two calibres in one ship is now disparaged 
in British gunnery circles, and it is consequently 
rather surprising to see in Brassey’s Annual this 
year that the Kurama, Aki, and Satsuma all possess 
two calibres of heavy gun. 

It is really extraordinary how many guns can be 
put into a ship. The Esmeralda, of the Chilian 
navy, the Kearsarge, in the United States, the 
Tsukuba, the Minas Geraes, or the Connecticuts 
are all ships with immense armaments. But 
the real value of armament lies only in hits on the 
target, and it is often conceivable that fewer guns 
and less interference from blast or smoke will result 
in a far higher percentage of hits. That two classes 
of gun at least are necessary is generally admitted. 
Obviously, if not suicidal, it is at least unwise to so 
arrange the larger weapons that they shall virtually 
preclude the use of the secondary armament. In the 
British and American designs care is taken to avoid 
this. In the Nassau it is not, and the latter class 
should really be considered as improved Deutschlands 
rather than Dreadnoughts. Only the desire to give 
greater ahead and astern fire prompts the naval 
architect to put guns on the broadside; but unless 
they can be trained through 180 deg. they are 
actually less: valuable than if mounted on the 
centre line of the ship. The arrangement of arma- 
ment in the Argentine design strikes us as being so 
good that no surprise need be felt at its repetition 
for other navies ; but it is always apt to be modified 
by increase in calibre, and consequently by an 
enforced reduction in number of guns carried, 
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The Price Value of Coal. 


By the price value of coal we mean the relation 
between its cost to the consumer and the return 
which he gets from it. This is quite a different 
thing from the calorific value of coal, or the mere 
cost of it in terms of money. It is easy enough to 
see that the cost of producing a ton of iron, a unit 
of electricity, or a horse-power depends largely on 
the amount of money paid for each ton of coal 
consumed. But it also depends on the number of 
tons expended to get a return in iron, or electricity, 
or power. A ton of coal costing, say, twenty 
shillings may give agreater return than twotons cost- 
ing ten shillings each. In other words, some rela- 
tion exists between the price of coal and its value 
to the consumers. This relation will be modified 
first by commercial conditions, and secondly by 
physical conditions. The first are largely beyond 
the control of the consumer. It is very generally 
taken for granted that the latter are not—that, in a 
word, by selecting one particular type of coal he 
will get better results than he will from any other. 
But the selection has, as a rule, no better founda- 
tion than the reputation of some particular seam or 
pit. Not infrequently we find that the consumer 
tries various kinds of coal, and finally keeps to one 
as giving him the highest value at the price. In its 
way this practice is sound. But it must be 
remembered that now and then the advent of a new 
manager and a change in the coal has effected a 
considerable saving. It appears that the establish- 
ment of some definite standard of value would be 
useful. Such a standard would, however, affect 
prices very little; possibly not at all in so far 
as these were controlled by competition, labour 
or transport. But we may suppose that half a 
dozen different coals were offered at half a dozen 
different prices. Then a suitable standard having 
been established, the user might be advantageously 
guided in his purchases by comparing the different 
qualities of a coal with the standard. The diffi- 
culty lies not in utilising a standard, but in establish- 
ing one. An attempt is now being made by the 
United States Government to settle if not on a 
complete standard, at least one whose application 
can hardly fail to prove useful. 

The coalfields of North America cover such an 
enormous area that the number of specific coals is 
very large: out of all proportion larger than in the 
United Kingdom. It appears that hitherto the 
United States Government has been buying large 
quantities ina haphazard fashion. Including the 
cost of delivery, as much as £1,600,000 a year is 
spent. The quantities used for public buildings seem 
stupendous. The Government Hospital for the 
Insane at Washington gets through 20,000 tons of 
bituminous and 1000 tons of anthracite coal each 
year. Coal is sold, it may be worth while to say, 
in the United States by the English ton of 
2240 1b. At the Ellis Island Immigration Station, 
New York, as much as 10,000 tons of bituminous 
coal are used annually. Hitherto there has been 
no particular care used in the selection of the coal 
bought. Possibly the choice was made now and 
then on a special basis, a method not unknown in 
other State departments. However, it has at last 
been decided that all coal for Government must be 
sold and bought under specifications ; and for the 
preparation of these specifications it was necessary 
that a standard should be established. This 
standard is the thermal value in British units of 
the fuel. We hope to show presently that this is 
one of the incomplete standards to which we have 
referred above. Meanwhile, it is necessary to con- 
sider some of the results obtained already. The 
United States Geological Survey Department is 
entrusted with the testing of the coal. We shall 
not attempt to describe the system of sampling 
adopted : suffice it to say that finally the sample is 
delivered in a condition of dust in 2 0z rubber 
stoppered bottles to the laboratory, and then 
tested in bomb calorimeters. The most elaborate 
precautions are taken to secure accuracy. 

An examination of this report shows that the 
price value of coal is a vcry fluctuating quantity. 
The heating value of the coal is estimated in cents 
per million thermal units. Taking figures from 
official tables almost at haphazard, we find a coal 
offered at 3.6 dols. per ton. The cost of 1,000,000 
13.Th.U. comes out at 12.362 cents. Another coal 
at 2.40dols. represents 8.928 cents per million. 
The best coal of a number, giving 14,400 units, 
costs 3.13 dols. per ton and 9.703 cents per million 
units. With figures of this kind before the purchaser, 
it is assumed that he can have nodifficulty in making 
up his mind as to which is the more economical coal. 
At this point, however, the standard fails. ~All 








energy that is -in the coal, as determined by the 
calorimeter, such and such a kind is cheapest. 
But this is not all. The purchaser has to deal not 
with the absolute calorific energy of a coal, but 
with its available energy under his conditions of 
use. To take a very simple example, “ dead slack ”’ 
costs very much less than round coal. It not 
infrequently has quite as high a calorific value as the 
round coal of which it is the débris. But dead slack 
cannot be burned save under special conditions. 
Lacking these conditions, wholly or partially, its 
price value would be very small, notwithstanding 
the calorimeter test. Again, some excellent coals 
fall to pieces by crepitation the moment they are put 
into a furnace, and run unburned through the grate. 
There are very excellent steam coals which would 
be wholly unsuitable for, let us say, a Government 
public building. It is in this way that the bomb 
calorimeter test fails to supply an adequate 
standard. It is argued that if it does nothing 
else it will serve as a warning. Thus, a coal 


may have a very low ealorific value, and is 
apparently worth comparatively little at any 
price, but this is not invariably true. An 
example of this is supplied in the official 


returns, where we find that ‘ Lackawanna Bird’s- 
eye” is good for only 10,500 units, and contains 
18 per cent. of ash; yet the price per ton being only 
2.6 dols., the cost per million units is 11.39 cents ; 
while another Lackawanna coal, with 12,000 units, 
and 17 per cent. of ash, is sold at 2.40 dols., the 
cost per million units being only 8.928 cents. Here 
we see that a cheap and comparatively poor coal 
has a higher purchase value than a much better 
and dearer coal. If only the purchaser knows how 
to burn the poor coal, it is far “better buying” 
than the good coal. A better plan still is to test 
them under as nearly actual conditions as possible, 
but with the paraphernalia necessary for obtaining 
comparative accurate results. Such a plant is 
used on the Danish State Railway, and was 
described in THE ENGINEER of October 18th, 
1907. 

It appears, on reviewing all the circumstances, 
that the United States Government system, while it 
is far from being complete, is yet well worth extended 
adoption. The calorimeter test is largely used in 
this country, particularly on our railways. But it 
must never be forgotten that it can only serve as a 
guide to the purchaser. After all, individual judg- 
ment and experience must be relied upon. It would 
be very unwise for a shipping company to buy 
100,000 tons of coal solely on calorimeter tests. 
We may add that it would be only less un- 
wise to buy without them. It is easy 
that, after all, laboratory testing and the esta- 
blishment of a standard are two different things. 
So many things have to be taken into account that 
it is impossible to determine by any laboratory work 
whether a given coal is or is not dear at the price 
charged for it. But the results of analysis and 
testing taken together must be helpful. Thus if we 
know that a given coal will, burned in one way, 
make clinker, while burned in another way it wi 
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not, the knowledge may easily be extremely useful. | 


The main fact to be kept in mind is that day by 
day the old-fashioned rough-and-ready ways are 
giving place to more accurate methods. It is not 
given to every coal consumer to be able to tell 
whether his coal is good value at the price or not. 
While there are many highly competent trained 
judges of the merits and dernerits of coal, there are 
hundreds of very poor judges indeed, and they would 
do well to follow the example of the United States 
Government and get the chemist to help them in the 
selection of their coal. 


State-aided Industries. 


THE appeals made for Government assistance to 
private industry show no indications of abatement 
in Germany. The potash industry has recently 
been saved, so it is alleged, from disaster by Govern- 
ment intervention, although the Prussian State 
itself is largely interested as a mine owner in this 
particular branch, and has consequently been 
partly guided in its action by the possession of 
potash mines of its own. The steel trade interests 
are applying for inereased orders for permanent 
way material in order to provide employment for 
the additional mills which were installed, it is con- 
tended, with the chject of meeting the greater 
demand for heavy rails, sleepers, and fastenings 
which the State made two or three years ago; 
whilst three differnt appeals have been made for 
aid to prevent on the one hand the coal trade from 
being ruined by English competition in the Baltic 
ports and the district of Berlin, and on the other to 


that the laboratory can say is that, considering the| avert the break up of the great Rhenish-West- 








phalian Coal Syndicate, representing a possible pro- 
duction of over 78,000,000 tons per annum. It 
is only a few weeks since we referred to the 
indirect support rendered by the State railway 
authorities to the steel trade by the payment 
of much higher prices for railway material than 
those paid by foreign purchasers of similar 
material. The question in the meantime has 
become of even greater importance from the cir- 
cumstance that in answer to repeated complaints of 
the limitation of State railway orders in 1909 and 
in the current year, a semi-official statement has 
been issued by way of defence of the attitude 
assumed by the Prussian-Hessian State railways, 
and enumerating the actual quantities ordered from 
the Steel Syndicate during the past six years. The 
statement shows that these railways, quite apart 
from the State lines in other parts of the Empire, 
ordered 3,532,000 tons of railway material of the 
value of £21,600,000 in the six years ended with 
1909, or an average of 588,000 tons and an average 
value of £3,600,000. 

It merely requires a simple calculation to prove 
the enormous advantage conferred upon the steel 
trade by the apportionment to it of such large 
orders at prices of at least 10s. per ton higher than 
those obtained in the export markets. These State 
Railway contracts, regarded from the standpoint of 
the amount of the difference between the home and 
export prices, alone represent a larger sum than is 
paid by the Steel Syndicate in the form of a bounty 
of 15s. per ton of semi-finished steel worked up by 
the transforming mills, pure and simple, for the 
export market, leaving all other domestic customers 
of the syndicate out of consideration. For instance, 


| the average of 588,000 tons would yield, at a higher 


price of only 10s. per ton, an additional sum of 
£294,000 per annum, or £69,000 in excess of the 
estimated maximum amount paidby the Steel Syndi- 
cate, as set forth in our issue of May 27th, in the 
shape of export bounties in a period of twelve 
months. It therefore follows that the Government 
orders for railway material have indirectly been 
able to pay the whole of the export bounty without 
the necessity of relying upon any other inland 
Yet 
because the State Railway orders given last year 
did not reach the average of the six years ended 
with 1909, and are declared to be still less in the 
present year, the steel trade interests are complain- 
ing of the limitation and asking for additional con- 
tracts, so as to be able to keep the plant in more 
regular operation, and consequently to facilitate the 
payment of bounties to those exporting rolling 
mills which have to purchase their supplies of 
semi-finished steel for the production of manu- 
factures. 

The position with regard to coal affects or may 
affect British firms in quite a different way. Although 
the German coal industry has an export surplus of 
11,000,000 tons per annum over the imports, it is 
becoming increasingly displeasing both to Upper 
Silesian and Westphalian producers to find the 


Berlin, particularly gas coal, growing in a greater 
proportion than the use of the native products in 
the same markets. All appeals to the State Railway 
authorities to reduce the rates so as to facilitate the 
transport of the domestic commodity have been in 
vain ; the native shipping firms are opposed to the 
grant of such concessions on the ground that their 
interests would be prejudiced ; and the coalowners 
have been plainly told by the newspapers that if 
they wish to win the Berlin market they must help 
themselves by reducing their own prices. On the 
other hand, the State assistance specially desired 
in Rhenish-Westphalia, whence emanates the great 
and organised competition which British exporters 
now have to face in France, Belgium, Holland, and 
various other countries, is the salvation of the 
Coal Syndicate from possible destruction in the 
course of the next few years, and two appeals to the 
Prussian State authorities have been made in this 
respect in the past three weeks. The syndicate is 
faced with internal dissensions owing to the 
preferential financial position occupied by those 
members who also own iron and_ steelworks, 
as compared with those constituents who merely 
possess collieries, and who are compelled to 
pay a larger share towards the working expenses of 
the combination than the former class; whilst, at 
the same time, the increasing production and com- 
petition of the non-syndicate collieries in West- 
phalia, whose output has advanced from 1,650,000 
tons in 1906 to 4,167,000 tons in 1909, is creating 
an uneasy feeling, particularly as the expansion of 
the State mines in this district is now responsible 
for one half of the outside production. The State 
has therefore been asked to join the syndicate 
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unless, as the coalowners declare, the Government 
mines are to go to ruin together with the syndicate, 
and the Prussian Minister of Commerce stated on 
June 18th that as an individual he would ask the 
mining authorities to consider the question. It 
is doubtful whether any practical result will be 
achieved by these appeals if the policy is continued 
which prompted the acquisition of collieries by the 
State in Westphalia several years ago. The mines 
were acquired, as was stated by the then Minister 
of Commerce, to enable the State to exercise an 
influence on the course of prices owing to the high 
charges made by the syndicate and the resulting 
outery on the part of consumers. Such an influence 
is only now being exerted in Westphalia, but this 
would be impossible were the State and other non- 
syndicated producers to sink their increasing indi- 
viduality and independence by becoming simple 
constituents of a large group already controlling 
78,000,000 tons per annum. The break up of the 
syndicate, which is by no means impossible, would 
imply the introduction of general competition, and 
would tend, in the absence of a financially strong 
organisation and common funds, to relax competi- 
tion in markets outside that country. 


PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 
We give below our half-yearly report of the progress of 
warship construction in Great Britain. 
The battleship St. Vincent—built and completed at 
Portsmouth in twenty-eight months—has gone through 


Good progress has lately been made with the un- 
armoured cruiser Blonde at Pembroke. The ship’s con- 
struction is now progressing very favourably, her outside 
plating being all in place, and the boring for propeller 
shafting was commenced last month. The first of the 
two new ships of the Blonde type to be laid down at 
Pembroke is to be named Barossa, and the other will 
probably be the Barracouta. 

Turning now to the progress made in the con- 
struction of warships and their machinery in private 
works, we find that at Elswick the battleship Minas 
Geraes was handed over to the Brazilian Government 
early in the year, and that the scouts Bahia and Rio 
Grande do Sul, built for the same Power, completed their 
trials in a highly satisfactory manner. The former vessel 
left the Tyne for Brazil last April, and her sister ship is 
practically complete. The protected cruiser Newcastle, 
built for the British Navy, has passed successfully through 
the major portion of her trials, and it is hoped to com- 
plete the remainder in a few weeks. A similar vessel, 
the Weymouth, was laid down in January last and is 
rapidly approaching the launching condition. The keel 
of the new super-Dreadnought Monarch was laid down 
at Elswick on April Ist, since which date her construc- 
tion has proceeded at an exceptionally rapid rate, the 
protective deck being now almost complete. 

The warship work completed and in hand by Hawthorn, 
Leslie and Co., Limited, since the commencement of the 
| year is as follows :—The first-class battleship Collingwood, 
| built at Devonport, has been accepted by the Admiralty. 
|The 383-knot torpedo-boat destroyer Zulu, built at the 
| Hebburn shipyard, has also run her official trials success- 
| fully, and been handed over to the Admiralty. The 





|27-knot destroyer Scourge has successfully run her 
| official trials, and is now opened up previous to 
|running her final acceptance trial. The Blanche 
| cruiser, whose propelling machinery and boilers were 
|}made at the St. Peter’s Works of Hawthorn, Leslie, 
and Co., Limited, is expected to be completed by the end 


all her trials. At full power, with her turbines developing | of this year. The launch of the Nemesis, the first of the 
25,900 shaft horse-power, she attained a speed of nearly | three 27-knot torpedo-boat destroyers being built at the 
21 knots, the coal consumption being but 1.48 lb. per} Hebburn shipyard, will take place in July, and of the 
horse-power per hour. At 19 knots, and developing | remaining two, the Nereide and Nymphe, in August. 
17,200 horse-power, the consumption was 1.68 lb. per | The machinery and boilers are in an advanced state. The 
shaft horse-power. The acceptance trial was completed | steam trials will commence about the end of this year, 
very satisfactorily on the 26th of February, and the ship| and the delivery of the vessels will be made early 
returned to Portsmouth to get ready for commission. | next year. The whole twelve of the Yarrow water-tube 
Throughout the trials the St. Vincent proved to be a fine | boilers of the latest improved type for the cruiser Wey- 
sea boat and remarkably easy to handle. mouth (built at Elswick) are in hand at St. Peter’s Works, 

The official trials of the battleship Collingwood, built at | in an advanced state of completion, and will be put on 
Devonport, began on the 3rd of January ; and on the 17th | board the vessel in July. The turbine machinery and 
of the month she realised an average speed at full | Yarrow water-tube boilers of the first-class battleship 





power of 214 knots, or half a knot in excess of the con-| Monarch are also in hand at St. Peter's, together with 
tract speed. This vessel has a displacement of 19,250 tons, | similar machinery and boilers for the unarmoured cruiser | 
and is fitted with turbines of 24,500 horse-power; steam | of the Blanche type, being built at Pembroke. Hawthorn, 
is supplied by Yarrow boilers adapted for using either | Leslie and Co. have also a British Admiralty order for | 
coal or oil as fuel. | two of the new torpedo-boat destroyers of the Nemesis | 

The acceptance trial of the cruiser Bellona, built at class, the work on which is just commencing at Hebburn. 
Pembroke, was satisfactorily completed on the Ist of | The battleship Hercules, built by Palmer's Shipbuilding | 
January, the vessel having during twelve consecu-|and Iron Company, Limited, at Jarrow, for the British 
tive hours maintained an average speed of 22 knots at | Navy, was launched on the 10th of May with little or no 
full speed without forcing. | ceremony. This is the largest warship ever built on the 

The unarmoured cruiser Blanche, built at Pembroke, a | Tyne. The keel of the vessel—a sister ship to the 
vessel 385ft. long, 41ft. 6in. beam, and 3380 tons displace- | Colossus, built at Glasgow—was laid last July ; the ship 
ment, which had her twelve Yarrow boilers all on board | has a displacement of 22,500 tons, is to be fitted with 
in the middle of last January, but whose propelling | turbines of 25,000 horse-power—made by the Palmer's 





| 27,000 horse-power. 


machinery was not then ready for delivery, has now her The 33-knot 
destroyer Viking, built by the same firm, has just been 
delivered. i 

The Parsons Marine Steam Turbine Company has in 
hand at Wallsend the turbines for the cruiser Weymouth, 
building at Elswick, and the two low-pressure turbines for 
| the battleship Thunderer, under construction at the 
| Thames Ironworks. 

Of the work completed and in hand at the works of 
Yarrow and Co., Limited, at Scotstoun, during the past 
six months, the seventh of the ten Brazilian destroyers 
built by the firm has arrived at Rio de Janeiro, the eighth 
has passed her official trials, has been handed over, and 
has left the Clyde for Brazil; the ninth has also passed 
through her trials, and will be handed over by July Ist, 
and the tenth vessel will be running her trials very 
shortly. Yarrow and Co. have also in hand twelve of 
their water-tube boilers fitted with superheaters for the 
cruiser Yarmouth. They are also building a torpedo boat 
181ft. 9in. long by 18ft. beam for the Danish Government, 
which is to be fitted with Brown-Curtis turbines, driving 
twin screws, steam being supplied by two of the firm’s 
water-tube boilers. Two of the last set of specially 
designed destroyers recently ordered by the British 
Admiralty, which are to be 240ft. long, 25ft. Tin. beam, 
and to be propelled by Brown-Curtis turbines, are allotted 
for construction to this firm. 

At the works of John I. Thornycroft and Co., the 
27-knot torpedo-boat destroyer Savage was launched 
on March 10th, and has since successfully carried out her 
official speed and coal consumption trials, and it is 
expected that she will be handed over well before the 
contract date. The four destroyers—of last year’s pro- 
gramme—the Larne, Lyra, Martin, and Minstrel, have 
made rapid progress, many of their compartments having 
been water-tested, and the two first named are now in a 
forward state. An order has also been received from the 
Admiralty by the firm for two of the special design 
destroyers, with a two-shaft arrangement of Parsons 
turbines. All of the above mentioned vessels are turbine 
driven, and all with the exception of the Savage will work 
with oil fuel. It is worthy of note that the whole of the 
propelling machinery and boilers of the vessels are being 
constructed at the Woolston Works. After very satis- 
factory trials, and about two months before the contract 
date, the mine-laying and torpedo-regulating vessel, the 
Vulcano, was handed over to the Portuguese Government 
early in April, both hull and machinery being constructed 
at Woolston. 

Cammell Laird and Co., Limited, of Birkenhead, report 
that the destroyers in hand for the British Admiralty are 


six turbines in place, extra hands having been put on her 
to expedite the work. These engines are of 18,000 horse- 
power, constructed by Hawthorn, Leslie and Co., Limited, 
and designed to drive the ship at 25 knots. 

The battleship Neptune, built at Portsmouth, has since 
January last made very satisfactory progress, the whole 
of her turbine-propelling and other machinery being now 
in place and her funnels in_ position. 
trials are intended to take place this autumn, as she is to 
be out of hand in two years from the date of her keel 
being laid. . 

Remarkable progress has been made with the armoured 
cruiser Indefatigable—built at Devonport—during the 
past six months. It will be remembered that this vessel 
was only laid down in the last week in February, 1909, 
but after she had been in the hands of the builders but 


thirteen weeks her hull had been advanced to about one- | 


third of the launching weight, or a rate of building of 
about 185 tons a week. She will, when completed, be the 
heaviest armoured cruiser afloat, having a length between 
perpendiculars of 570ft., with a beam of 80ft., a displace- 
iment of 18,000 tons, and a mean draught of 26ft. 5in. 
Her turbines will develop 45,000 horse-power, and should 
give a speed of 25 knots. Early in May all her main 
deck fittings with tripod masts and two of her three 
funnels were in position, the foremost being ten feet 


higher than those aft of it to carry the smoke clear of | 


them. All parts of the shipwork were a month since in a 
very forward state, and the ship is to be completed and 
re of hand next February, or two years from being laid 
down. 

Outside official circles nothing is known as to the pro- 
gress made with the battleship Orion at Portsmouth, as the 
very strictest secrecy is being observed in connection with 
her construction, no stranger, and not even a naval 
otficer—except on business in connection with her—being 
aliowed to go near her slip. It is, however, known that 
fair progress is being made, and that she will embody 
some new features. No date has been fixed for her launch. 

Most creditable progress has been made with the con- 
struction of the cruiser Lion at Devonport, as within less 
than three months from laying the keel the greater part 
of the framing of her hull up’ to the protective deck had 
been completed. By the middle of April 50 per cent. of 
the total launching weight of material had been worked 
into the hull. By the 18th of May the bottom plating of 
the hull, as high as the protective deck, from the stem to 
the engine-room section, was completed, and by the end 
of the month the hull had attained over 70 per cent. of 
its launching weight. 


Her steam | 


Company—to give her a speed of 21 knots. 











rapidly approaching completion, and that the turbine 
machinery for the unarmoured cruiser Blonde, under 
construction at Pembroke, is progressing satisfactorily. 
The company has received an order from the Argentine 
Government for the construction of four destroyers. The 
floating dock on order for the British Admiralty has also 
been commenced. 

Vickers, Sons and Maxim, Limited, at Barrow, on 
the 2nd of May, had the keel plate laid of a new 
battleship-cruiser named the Princess Royal. She 
is to be the largest and fastest cruiser yet projected 
for the British Navy; is to be 700ft. long overall, 
have a beam of 88ft. 6in., and a displacement of 26,300 
tons.. Her propelling engines will be of 70,000 indicated 
horse-power, intended to give her a speed of 30 knots. 
She is to be completed by March, 1912, her entire con- 
struction and armouring being effected by the firm, which 
has scored another success in the case of the “ steam 
trials” of the cruiser Liverpool, built at Barrow. This 
vessel, which is known as one of the “ Town” class of 
cruisers, was, it will be remembered, launched on the 
30th of last October. She has a length of 455ft. and a 
beam of 46ft., and from her outlines—specially noticed 
as she took the water—startling results as regards speed 
were foretold of her. The vessel has now completed all 
her trials, those under steam having been specially 
satisfactory, the designed speed of the ship, which was 
25 knots, having been exceeded by 1.175 knots. After 
being docked by her builders at Barrow to ensure that 
all was in order below water, she was taken to the Clyde, 
that runs might be made at various powers on the 
measured mile at Skelmorlie. On a twenty-two hours’ 
run at two-thirds full power a mean speed on the mile of 
23.38 knots an hour was realised, the shaft horse-power 
developed by the turbines being 14,100, with a coal con- 
sumption for the whole period of the run of 1.57 |b. per 
shaft horse-power per hour. On an eight hours’ run of 
about 80 per cent. of the full power the speed on the 
mile was 25.10 knots, with 18,825 shaft horse power; 
the coal consumption was 1.59 1b. per horse- power. 
the full power eight hours’ trial a speed of 26.17 knots 
was realised, with 24.718 shaft horse-power, during which 
trial the engines for some considerable time were 
worked at 25,000 horse-power, on a coal consumption of 
1.65 lb. per horse-power per hour. 

The Thames Ironworks Company laid at Canning Town 
on the 13th of April the keel plate of the battleship 
Thunderer for the British Navy, a vessel of the Dread- 
nought class, which will be the largest warship ever built 
on the Thames. No authentic particulars as to her 
dimensions, &c., are yet to hand. She is to be completed 
in about two years. The builders’ engine works at 
Greenwich, however, are now engaged on the turbine 
propelling machinery for the vessel, which is to be of 
The machinery of the destroyer 
Nautilus, built and engined by the Thames Ironworks 
Company, is now erected on board, and the steam trials of 


On 


| the vessel will be carried out this month. 


DOCKYARD NOTES. 





Two of the new Austrian battleships will be named 
Tegetthoff and Kaiser Franz Joseph. There is still some 
uncertainty as to whether these ships are actually being built 
or not. There is no doubt whatever that material has been 
collected for them, but there are some fairly reliable reports 
to the effect that work has not proceeded further yet. On 
the other hand, equally reliable reports speak of them 
as fairly well advanced. Hence the mystery. 





THE armament will consist of twelve 12in. and sixteen or 
twenty 4in. It is by no means certain how the big guns 
will be arranged. According to the Rivista Mariitima there 
will be four triple turrets arranged as in the South Carolina 
and Michigan. According to another report there will 
be triple turrets arranged en echelon like our Invincible Class, 
but with higher command to the two middle turrets. This, 
incidentally, is identical with the arrangements contributed 
in some quarters to the new Russian ships of the Gangoot 
class. Yet a third version of the new Austrian battleships is 
that they will have six turrets in the centre line arranged as 
in the latest American battleships, and this, perhaps, may 
be the more likely arrangement of the three. Triple turrets 
have a habit of not materialising. 





THE nature of the big guns of the new Austrians is also in 
doubt. They are variously given as 42 and 50 calibres. 





A SMALL cruiser for Uruguay, named the Uruguay, is 
being built by the Vulcan Company at Stettin. She is of 
1400 tons, with a speed of 22 knots, and an armament of two 
4.7, four 12-pounders, and six 1-pounders. All the guns are 
Vickers, Maxim build. 


THE French battleship Voltaire has commenced her trials 
at Toulon. 





THE ill-fated submarine Pluviose was brought into Calais at 
a quarter-past three on June 12th. Since then work has 
proceeded in clearing her interior, but this has been attended 
with very great difficulty. A theory has been advanced in 
Le Yacht that when the submarine sank, her stern touched 
the bottom, and she remained thus poised with her nose just 
above water. Some ofthe crew are believed to have opened 
one of the hatches under water, under the impression that 
this part of the ship was above the surface, and that the 
entry of the water produced her final sinking. 





THE new French battleship Jean Bart is to be laid down at 
Brest on August 1st. The displacement will be 23,467 ton:. 





THE German battleship Ersatz Heimdall, recently la'd 
down by the Vulcan Company at its new works at Hamburg, 
is to have modified A.E.G. turbines on three shafts. It is 
not expected that she will be launched before May next yerr. 
The sister ship, Ersatz Hildebrand, is being built at the 
Imperial Dockyard at Kiel, and may be launched next 
month, ; 
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THE GRILLE WATER-TUBE BOILER 
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“THE ENGINEER” 


THE GRILLE WATER-TUBE BOILER. 


AMONG the qualifications demanded of a modern boiler are 
high efficiency, small floor space, and facilities for cleaning 
and repairing all parts embodied in its design. In addition, 
the output of the boiler, particularly if it be intended for 
power-house work or for installation in a war vessel, must be 
capable of wide variation without priming or loss of efficiency. 
The problem thus outlined has received frequent solutions, 
partially or otherwise successful, but it has been found in 
many cases that the conditions to be fulfilled are mutually 
antagonistic. We were afforded an opportunity a few days 
ago of inspecting a novel type of boiler for which the claims 
made would lead one to believe that a satisfactory and com- 





Fig. 2—THE BOILER 


plete attainment of the ends long in view has been achieved. | 
This boiler, known after its inventor as the Grille, has for 
some time past been manufactured in France by Grille and 
Co., 67, Rue de la Victoria, Paris, and, we understand, more 
than two hundred installations, ranging from the marine 
type as fitted in the French torpedo boat Kabyle and the 
cross-Channel boats Pas de Calais and Nord, to the land type | 
as supplied to many works and power-house companies, have 
been erected. The manufacture of the boiler in this | 
country is now being undertaken by Fraser and Fraser, 
Limited, Bromley-by-Bow, London, E., acting for the | 
British Grille Water-tube Bojler Company, Craven House, | 
Kingsway, London, of which Mr. John I. Hall is manager. 
The design, which embraces many novelties, will be 
gathered from the accompanying engravings. 

The utmost stress has been laid in the construction on the | 
idea of accessibility, while the means provided for efficient | 


IN A FRENCH TORPEDO BOAT 


| a small distance in front of the boiler. 


| internal cleaning difficult, if not impossible. 


Fig. 1 


be said to consist of a steam-and-water drum, carrying 
headers on the top and bottom, these headers being united 
by a series of U-tubes—see Fig. 1. The position of this 
drum and of the tubes is well shown in Fig. 4, where a view 
of the boiler before the surrounding brickwork is built into 
the framework is seen. Two strongly built lever arms are 
riveted to each end of the drum, and at their lower ends these 
arms are carried on pivots fixed to the general framework of 
the boiler. A segmental recess is formed in the framework, 
and into this the drum fits, the are of contact being packed 
with asbestos material. On each arma bracket is provided, 
into which a swing bolt on the framework fits, thus holding 
the whole in place. It will be understood that for cleaning 
and inspection purposes the drum and-tubes, together with 


all the fittings, can be swung clear of the framework, thus 
giving free accezs to every part of the boiler. To facilitate 
this operation a special screw jack is provided, which at one 
end engages with an eye-bolt on the boiler front, and at the 
other witha similar eye-bolt securely sunk into the ground 
Suitable baffle-plates 
are disposed among the tubes, so as to deflect the hot gases 
in an approved manner. 

It might be urged that the shape of the tubes would render 
This would 
probably be so but for another unusual feature of the design. 
Each header is of cast steel, and is divided by vertical parti- 


| tions into several chambers, six in number in the case of the 


boiler shown in Fig. 1. In actual practice each chamber is 
a separate casting. 
Thecommunication between the drum and each lower or water 


header chamber can be closed at will by a valve, the spindle 


cleaning of the tnbes inside and out are interesting, and, we | of which passes upwards through the shell of the drum toa 
believe, highly effective, Briefly described, the boiler may | lever readily reached by the fireman. At the lowest point of 





Fig. 3—-RANGE OF THE BOILERS 








Swain Sc. 


each water header chamber a blow-off cock leading into a 
common exit pipe is provided. At the end of each run the 
fires are slightly reduced, and in turn the internal valve on 
each header chamber is closed, and the corresponding blow 
off cock opened. A reverse flow of steam thus takes place 
from the upper header through the tubes and past the blow 
off cock to the atmosphere or condenser. 

The scouring action of the steam within the tubes is very 
effective, and the stream carries along with it all mud car 
bonates and other deposits from the interior. The sectional 
blow-down system appears to work thoroughly well. After 
running for six months on East London water having a 
hardness factor of 26, a boiler of the Grille type at the works 
of Fraser and Fraser, Limited, was ‘inspected by an official 





IN AN ELECTRICITY WORKS 


of the National Boiler and General Insurance Company. A 
tube subjected to the hottest gases in the boiler was selected 
for examination, and was cut up into short lengths. The 
interior showed nothing more than a film of deposit, the draw 
marks being still quite visible. This tube was also inspected 
by our representative, who found the appearance to be 
exactly as described. 

Provision is also made for cleaning the exterior of the tubes 
and freeing them from soot. Referring to the front view of 
the boiler in Fig. 1, it will be understood that on each section 
of the header there is a plug in the outer wall opposite each 
tube entering at the back. In addition, short hollow stays 
connect the two walls of the header sections at intervals, as 
at A. Looking through these stays, the ends of which are 
closed by loosely fitting plugs when the boiler is being run, 
the flames can be seen by the fireman playing about the tubes. 
The correct action of the boiler can thus be gauged. For 
external cleaning purposes a steam jet is directed through 
these stays on to the tubes, and it would appear that this 
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procedure answers well the purpose for which it is intended. 

The more usual fittings of a boiler are all to be found in 
the Grille design, although in one or two cases the French 
origin of the plant was in evidence in the case of the example 
inspected by our representative. The position of the safety 
valves and of the clack boxes could be improved. Thus the 
former projected over the fireman’s head, so that he ran a 
risk of being scalded every time the valves worked, and the 
latter was placed above the water line on the drum, so that 
the feed water was passed into the steam space. However, 
these are in nowise essential features of the design, and will 
be doubtless altered by the British manufacturers. 

One of the most interesting features of the boiler is the 
action of the Solignac tuyeres with which each water tube is 
titted at its entrance into the lower header. In Fig. 5 A is 
the outer wall of the header and B the inner. It will be seen 
that the plug closing the hole in the outer wall opposite the 
tube is extended as a hollow framework until almost touch- 

















Fig. 4—THE BOILER WITHOUT BRICKWORK 


ing the turned-over end of the tube. In the mouth of the 
tube a light metal cartridge fits very loosely. This cartridg: 
is composed of thin sheet metal, and is provided with a 
collar at its projecting end. The blanked-off end has a small 
hole bored through it. This constitutes the whole arrange- 
ment, yet the action of these tuyeres, it would appear, is of 
critical importance in the working of the boiler. 
precise function is we hesitate to say. When steam is being 
generated, there are periodical fluctuations of pressure within 





The economiser is carried on the top of the general frame- 
work, immediately below the chimney outlet. Fig. 2 shows 
two of these boilers as applied to a French torpedo boat. In 
this case it will be noticed that the headers are composed of 
four separate chambers. In all examples of this boiler each 
section of the header is responsible under normal conditions 
of working for the evaporation of 1100 lb. of water per hour 
from feed-water at 60 deg. Fah. Fig. 3 shows a group of 
four Grille boilers erected at a central electricity station 
belonging to the Centrale Electrique de Saigon. 





OIL TESTING MACHINE. 


IT is essential that all large users of machinery, such as 
steamship and railway companies, should be able to test and 
keep a record of the lubricating qualities of the oils used. 





Thurston’s recording oil tester, with an improved feature | 


devised by Mr. Worsdell, of the North-Eastern Railway, is an 
ingenious and effective machine for testing the lubricating 
qualities of oils. It isa compact arrangement having a main 
spindle or shaft carried in two bearings. On this shaft is a 
cone belt pulley, by which it is caused to revolve at the 
desired speed. Mounted on a journal at one end is a pendu- 
lum, This pendulum is free to revolve about the journal, 
and is so constructed that the pressure may be adjusted to 


| that under which the journal the oil is to be used upon is to 


run. A few drops of the lubricant are placed between the 


| surfaces of the pendulum and the journal, and the lubricat- 


What their | 


each tube, and, as a result, the cartridge vibrates at the | 


mouth of the tube, striking against the end of the plug. 
Whatever may be the effect, there can be no doubt, as was to 
be seen from a model inspected at the time of our representa- 
























































Fig. 5-THE SOLIGNAC TUYERE 


tive’s visit, that the circulation of water within the tube is 
greatly restricted. 


As a result, the tube is not water-logged, | 


steam forms easily, and there is no line of demarcation | 


between water and steam, the change taking place con- | 


tinuously and uniformly. In this way, before the bend of the 
tube is reached, the water is all practically converted into 
steam, so that in the upper limb the heat of the furnace 
gases tends to dry and almost to superheat the steam. The 
action is of further importance. The ordinary boiler, as is 
well known, cannot be forced beyond its normal output 
without incurring an excessive amount of priming. In the 
case of the Grille boiler, it is claimed that the normal 
evaporation—6 lb. of water per square foot of heating surface 
per hour—can be trebled without any signs of priming, while 
the efficiency remains under these severe conditions remark- 
ably high. 

We give below the results of a series of tests carried out by 
the French naval authorities on a Grille boiler for a torpedo 
boat. The boiler tested had a grate area of 27 square feet, 
and a heating surface of 880 square feet. 


Results of Tests. 
Calorific value of coal used 14,920 B.Th.U.’s per Ib, 
Temperature of feed-water enka 68 deg. Fah. 
1 AR DO OR ee eee A. B. Cc. 
Coal burnt per hour per square foot 
of grate, ° ‘ Fie iia hes ; 
Water evaporated per Ib. of coal 
burnt from and at 212 deg. Fah., Ib. 
Water evaporated per square foot of 
heating surface, Ib... . 
Amount of water in steam, 


dD. 


20... 40... 60 70 


11.865 .. 11.005 .. 10.492 .. 10.063 


ise ee ee 16 .. 8 
per cent. 0.00185 .. 0.0021 .. 0.0093 .. 0.007 

Simple forms of superheater and economiser have been 
designed for use in conjunction with the Grille boiler. In 
Fig. 4 the superheater, consisting of several. bent tubes, is 


seen directly beneath the lower limbs of the water tubes, 








| ing quality is found byethe"amount of friction set} up, and, 

















OIL TESTING MACHINE 


consequently, the angle to which the pendulum is displaced 
when the shaft is running. The pressure on the bearing 
surface is produced by a screw and spring in the pendulum, 
and can be read on a graduated scale, while a pointer on the 
pendulum shows on an arc the displacement from the vertical 
due to friction. The relationship of the two scales is such 
that the quotient of the reading on the are divided by the 
total pressure read from the pendulum gives the coefficient of 
friction. A printed table is supplied giving these coefficients 
for a wide range of pressures and arc readings. Simul- 
taneously with the frictional readings the temperature can be 
read on the thermometer shown. In order to distribute the 
oil evenly between the frictional surfaces, the bearing surface 
in the pendulum is made to reciprocate by means of an 
internal spindle, which has a certain amount of endwise 
motion communicated to it throvgh worm gearing. The 
machine is also provided with a revolution counter and a 
recording gauge. On the latter the friction is autographically 
recorded on a diagram by means of the attachment shown in 
our illustration. The machine is made by W. H. Bailey and 
Co., Limited, of Manchester. 








In the mill industry in India in 1907 there were 
5,333,275 spindles and 58,456 iooms, and these had increased in 
1909 to 6,053,231 spindles and 76,896 looms. In'the 1] months 
from April, 1909, to February, 1910, the Indian mills turned out 
888,638,332 yards of cloth. The building of new sanitary dwellings 
for mill operatives is contemplated, 


TRAVELLING AND SLEWING TOWER 
TRANSPORTER. 

A TRAVELLING and slewing tower transporter has recently 
been supplied to Abram Lyle and Sons, Limited, Plaistow 
Wharf, Victoria Docks, by the Appleby Crane and Trans- 
porter Company, Limited. It is illustrated by the two views 
on page 14. The principal dimensions of the transporter 
are as follows :— 


Total transporting distance... .. .. .. .. .. .. 189ft. 
Maximum over-reach over water from edge of wharf.. —&f ft. 
Maximum over-reach over land from edge of wharf 59ft. 
Gauge of tower, centres ofrails.. .. .. .. 26ft. 


The gross load to be carried to be 2} tons, and the total 
weight of the transporter complete is 85 tons. The steel 
transporter beam is carried by a steel tower and cantilever. 
The cross section of the cantilever is an isosceles triangle, 
with the apex downwards. There are three main members, 
one at each of the upper angles, and one at the lower angle, 
all braced together by three complete systems of lattice 
| bracing. The lower member of the cantilever also forms a 
| track or beam for the traveller. The end portion of the 
transporter beam overhanging the water and the portion 
beyond the toweron the land side are arranged to hinge up, and 
| are supported from the steel framework by steel wire rope 
|slings. These slings are double, and are slung from the 
|outer corners of the steel framework so as to act as 
| lateral guys as well as supports for the beam. Each sling is 
“ited with a screw adjustment. A renewable flange rail is 





fitted to the transporter beam for the traveller to run on. 
| The steel toweris built up of rolled steel section bars and flats 
| riveted together. No scantling or plate used in the structure 
| is, we are informed, less than jin. thick, and no holes for 
| rivets are punched. The clear width of opening through 
the tower is about 14ft. The tower is mounted on an under- 
| carriage, and arranged to slew, a flange rail track being 
| mounted on the under-carriage for the slewing wheels to run 
|on. The under-carriage is mounted on eight double-flanged 
| cast steel wheels. The wheels are turned on the tread, and 
| fitted to mild steel axles running in cast iron brackets fitted 
| with gun-metal bushes. Each wheel is arranged and made 
| strong enough to take the load of two wheels, to allow for the 
| other wheel being clear of the track. 

| The operations of lifting and lowering the load are effected 
; by an electrically-driven single-drum winch, the drum of 
| which is turned and grooved to coil the steel wire hoisting 
|rope. The action of the hoisting winch is so arranged that 
| when the load is being transported in either direction, it may 
be lifted or lowered at any required speed at the will of the 
operator, without in any way affecting the transporting 
motion, no matter how the speed of the latter may be.varied. 
Tbe winch is provided with an automatic electric brake 
arranged to be instantly applied in the case of failure of the 
current, and is designed to lift a gross load of 2} tons at a 
speed of about 250ft. per minute. The movement of the 
traveller along the transporter beam in both directions is 
effected by a single drum electric winch. The two transport- 
ing ropes are coiled in opposite directions on the drum, and 
led one round each end of the transporter and connected to 


the traveller so as to haul the latter along in 
either direction, according to the direction in which 
the winch is made to revolve. The drum is_ turned 


and grooved to coil the steel wire transporting ropes. This 
winch is. also provided with an automatic electric brase 
arranged to be instantly applied in case of failure of the 
current. The winch isintended to give a transporting speed 
along the beam in either direction of about 600ft. per minute, 
with a gross load of 2} tons. 

For travelling the complete installation along the rails in 
either direction, one group of wheels on each side of the 
under-carriage is coupled together and driven through shaft- 
ing and gearing by a separate electric motor. The travelling 
speed is about 120ft. per minute. For slewing the trans- 
porter a separate electric motor is provided, the speed of 
slewing the outer end of the transporter beam being about 300ft. 
per minute. For raising the hinged portions of the trans- 
porter beam two drums are provided fitted with a brake 
capable of holding the beam in any position. These drums 
are driven by separate electric motors. The whole of the 
electric wiring, switches, and fittings are adapted for direct- 
current at a potential of 220 volts. The wiring is in screwed 
steel conduits. A switchboard is arranged in the operator’s 
cabin and is fitted with an ammeter, a double-pole main 
switch and a double-pole fuse, as well as with circuit-breakers 
to each motor cireuit. The switch and circuit-breakers are 
enclosed in protecting cases arranged to be operated from the 
outside. 

The electric motors are all series wound. The brushes are 
of carbon, and the motors are guaranteed to run under any 
load up to their rated full load with brushes fixed and with- 
out sparking, and to be capable of taking at least 50 per cent. 
overload for short periods without injury. The sizes and 
speeds of the motors are as follows :— 


Hoisting .. 49 B.H.P. at 420 r.p.m. Semi-enclosed 
Transporting 2055 at 470 ,, ail Ps 
Travelling 30. Cs, at 440 ,, Totally enclosed 
Slewing .. .. 15. at 420 ,, om me 
Beam lifting. . 1 ,, at 600 ,, .. Semi-enclosed 
a a , at 620, a tad ree 


Each motor is fitted with a controller of the tramway type, 
and each is fitted with a magnetic blow-out. 

The transporter is capable of performing the following 
cycle of operations, viz.:—Lifting with a sling a working load 
of 2} tons from the trolley, transporting this load a distance 
of about 100ft., lowering into a barge and returning an empty 
sling to the starting point, in a period of 45 seconds, 
exclusive of the time taken for hooking on and off at both 
ends. Allowing 15 seconds for the operations of hooking on 
and off, this would mean that the total time required for a 
complete cycle, including hooking on and off, would be one 
minute for each load. 





DRESDEN INTERNATIONAL HYGIENE EXHI- 
BITION, 1911. 

AN International Hygiene Exhibition is to beheld in Dresden 
next year. It is to be essentially a scientific exhibition, inas- 
much as some 200 congresses will be held during the six months 
of its existence, in connection with the forty-four groups and 
sub-groups into which it is divided. We understand that 
only exhibits of high standing are to be admitted into the 
Exhibition. A representative British Committee, with 





H.R.H. Princess Christian as the Patroness, Sir Thomas 
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Fig. 1—BLOWER AND 35 HORSE-POWER MOTOR 


Barlow, Sir William Bennett, Mr. Henry Butlin, Sir William 
Church, Mr. J. M. Cotterill, Mr. Andrew J. Horne, Mr. W. 
A. Jamieson, Surgeon-General Sir Alfred Keogh, Mr. D. N. 
Knox, Mr. John Lentaigne, Sir Thomas Oliver, and Sir 
William Treloar, as vice-presidents, and nearly every hygienist 


| deflectors, to 


ensure a constant stream of oil flowing 
through the bushes without the complication of an oil pump. 
This new blower is for the extension of the angle-smiths’ shop 


| at the Elswick shipyard, and it is to work in conjunction 
| with one of the makers’ older type of blowers supplied to Sir 


of importance as the members, has been appointed to organise | 


the Scientific Department. This Committee will exercise a 
strict censorship over the industrial admissions; a second 
control will be exercised by the Board of Trade, whose co- 
operation has been promised, and the administration in 


Dresden reserves itself the right of refusing any undesirable | 
| the other machine previously described, the whole is mounted 


exhibit. The Industrial Section is divided up into the follow- 
ing groups :—Chemical Industry; Scientific Instruments and 
Apparatus ; Settlements, Dwellings, Housing, &c.; Food- 
stufis and Food Accessories, Beverages; Clothing and the 


Care and Protection of the Body; Profession and Labour ; | 


Provision and Care for Infants and the Young; Traffic Con- 
ditions on Land and Sea; Technics, Machinery ; Watering 
Places, Health Resorts, Mineral Waters; Cosmetics and 
other Toilet Preparations and Requisites ; Hygiene in con- 
nection with the Army, Navy, Colonists, &c.; Care of the 
Sick, Ambulance Work, Hospitals, Life-saving Service ; 
Physical Exercise, Games and Sports ; Hygiene in Literature 
and the Arts. Further information can be obtained from the 
offices of the International Hygiene Exhibition, 47, Victoria- 
street, S.W. 





TURBINE BLUWERS. 


SOME little time ago we were invited to inspect an electri- 
cally operated blower, which has been built by the firm of 
Hodges and Co., of 14, Devonshire-square, Bishopsgate, 
E..C., for Sir W. G. Armstrong, Whitworth and Co., Limited, 
of Elswick, Newcastle-on-Tyne. The machine, which is 
shown in the illustration Fig. 1, is constructed on the 
multiple-stage principle, the air during its passage through 
the blower being subjected to a series of multiple compres- 
sions. The air which is drawn into the turbine is succes- 
sively compressed by alternate engagement with the rotor 
and guide blades, and is delivered at the outlet at a steady 
pressure. As is well known, in blowers of this type 
there is a total absence of shock, and as a conse- 
quence the turning moment of the shaft is quite uni- 




















Fig. 3—TRANSMISSION GEAR 


form. It will be gathered that this particular blower 
is driven by a three-phase slip-ring induction motor, 
and that the power is transmitted from the motor 


shaft to the blower through gearing. When working at a 
pressure of 18in. water gauge, and when running at a speed 
of 1700 revolutions per minute, the blower has a capacity of 
8000 cubic feet of air per minute. 
at a speed of 600 revolutions per minute, is capable of 
developing 35 horse-power. The transmission gear which is 
shown in the illustration—Fig. 3—consists cf a double 
helical spur wheel having 99 teeth and a 35-tooth pinion, 
which latter is mounted on the blower shaft. Both w..cels 
are Sin. wide on the face. The end thrust of the blower 
shaft is taken up by the ends of the pinion, whilst the driver 
shaft is left free, and accommodates itself into equal register 
with the pinion. 

In order that no end pressure shall be transmitted from 
the motor to the gearing, the half-coupling on the motor 
shaft is fitted with fixed driving pins instead of bolts, which 
are free to slide endwise in the corresponding half-coupling 
on the gear shaft. The gears are lubricated on the splash 
system, whilst al] the bearings are fitted with oil rings and 


The motor, which runs | 
| exhaust steam from the air blast the turbine disc passes 


| is somewhat different to that of the air blowers. 


| at a pressure of .75lb. per square inch. 


W. G. Armstrong, Whitworth and Co. over seven years ago. 

The illustration—Fig. 2—shows a similar blower which 
was supplied last year to Bolckow, Vaughan and Co., 
Limited, for their new foundry at Middlesbrough. In this 
case the blower is direct coupled to a 40 horse-power con- 
tinuous-current variable-speed motor, and, as in the case of 


on acommon bed plate. The coupling between the motor and 
blower is of the flexible type. A speed variation between 
1400 and 2000 revolutions per minute is obtained by means 
of a standard ironclad field rheostat, which is mounted on a 
switch panel, together with the starting resistance. The 
rated output of the blower is 400,000 cubic feet of air per hour 
At a speed of 2000 
revolutions per minute, the blower gives a maximum pressure 
of 42in., water gauge ; the outlet in this case being throttled. 
In the ordinary daily work, this blower delivers 390,000 cubic 
feet of air per hour against a pressure of 24in. Under these 


| conditions the motor takes 60 ampéres at a pressure of 


450 volts. Making the usual allowance of 30,000 cubic feet 
of air per ton of iron melted, the machine can supply suffi- 
cient air to melt 13 tons of iron per hour. It will be seen 
that the horse-power required per ton of metal melted is 
low. 

When continuous current motors are used, the speed 
can be automatically varied. For example, when fluctuating 
volumes of air are required at constant pressure, the speed of 
the motor can be controlled by the blast pressure, which can 
be made to actuate the rheostat. The internal construction 
of these blowers when supplied as turbine gas-blowing engines 
They are 
fitted with additional helical blades on the periphery of the 
rotor wheels, thus combining the radial and parallel flow 
types of turbine for the purpose of handling gases of low 
specific gravity without abnormal speed. For the purpose of 
cleaning and cooling hot air, dust, or tar-laden gases, water 
ducts are formed in the upper portion of the casing walls. 
These ducts are perforated by numerous holes, forming 
nozzles, and are so arranged that jets of water traverse the 
gas issuing from the periphery of the rotor wheels, and then 
impinge against the division plates, thus forming a spray in 
the guide vane annulus, after which it escapes by drains at 
the bottom of the casing. By this arrangement the water 
jets are prevented from striking the rotor wheels, thereby 
obviating sLuck and economising the driving power. 

To facili.ate cxeaning when used with dusty or tar-laden 
gases the turbine casing is formed in two halves with 
a longitudinal vertical joint, by which arrangement either 
half can be removed, thus exposing the whole of the internal 
parts without disconnecting the pipes or disturbing the adjust- 
ment of the machine. 

Turbine blowers operating on the multiple-stage principle 
are also built by the firm direct-coupled to high-speed steam 
turbines, the turbine being mounted on a common bed-plate. 
The steam turbine manufactured by the firm is of the com- 
pound impulse type, the steam being successively expanded 
through small ranges of pressure on the periphery of a single 
wheel. It is only the peripheral face of the wheel which is 
subjected to the steam pressure, the inner face and sides 
revolving in exhaust pressure or vacuum when running con- 
densing, and as a consequence the disc iriction is very small. 
The speed of these machines is automatically controlled by 
the firm’s patented pneumatic governor which is actuated by 
air pressure from the blower. In this way the pressure of 
the blast is steadily maintained, the steam suppiy being varied 
in direct proportion to the volume of air discharged. The 
turbine bearings are separated from tLe steam casing in 
order to prevent the oil being overheated. 

For small foundries, smiths’ shops and other similar pur- 
poses the firm has designed a combined steam turbine and 
centrifugal fan. The steam turbine disc is integral with the 
blast wheel, having the steam bucket ring on its periphery, 
the whole forming a single revolving unit. It is evident that 
as no power has to be transmitted through the shaft the 
bearings can be made very small, since they merely have to 
support the weight of the wheel. In order to separate the 


through a maze ring slot in the periphery of the casing into 
the exhaust steam space, where the bucket ring revolves, the 
periphery of the turbine disc being enclosed by a bridge duct 
where it crosses the air discharge pipe. The space occupied 
by these machines is remarkably small for their output. 
Direct-coupled single-wheel turbine blowing fans are also 
manufactured by the firm, the turbine and fan being mounted 
on a common bed-plate. As in the case of the other types 
the speed and air pressure are controlled by means of the 
firm’s patented pneumatic governor. 





Fig. 2-BLOWER AND 40 HORSE-POWER MOTOR 


THE AIRSHIP DEUTSCHLAND. 


THE first passenger Zeppelin airship, L. 7%. 7, named thi 
Deutschland, flew on the 22nd of June with thirteen men 
on board from Friedrichshafen to Diisseldorf, covering th: 
distance of 400 kiloms. in about nine hours. On the 24th 
ult. she flew with thirty-two passengers, ten of whom wer 
ladies, from Diisseldorf to Dortmund and back. The passag: 
from Diisseldorf to Dortmund was made with the wind in 
half an hour, the speed being 90 kiloms. an hour. On the 
passage back, which took two hours, the ship had to contend 
with a head wind and part of the way with rain. The 
passengers declared that the trip had been most enjoyabk 
and that they had not experienced the slightest unpleasant 
ness. On June 28th, with twenty passengers and twelv 
crew, the airship left Diisseldorf and, after an adventurou 
voyage, descended in a wood near Osnabruck and was wrecked. 
The airship, which had arranged to make its passages under 
the management of the Hamburg-America Line and th 
Deutsche Luftschiffahrts-gesellschaft, is, or was, 148 m. long 
and 14m. wide. Its cubical contents are 19,000 cubic metres. 
Beneath the vessel are suspended the two engine cars with 
the passenger car between them. In the front engine car 
there are a 130 horse-power engine, the steering wheel 
ballast and valve lines. The rear car contains two 100 horse- 
power engines. The total engine power is capable of pro 
pelling the ship at the rate of 50 kiloms. to 57 kiloms. per 
hour. Large numbers of tickets for trips to Dortmund anil 
Berlin had been booked ahead. A three-hour trip cost 
200 marks, shorter trips 100 marks. New time-tables wer 
to be arranged and published weekly. 





MODERN ELECTRIC LIGHTING SYSTEMS IN 
AMERICA. 
A PAPER entitled ‘‘Some Modern Developments in 


Modern Lighting Systems,’’ was recently read before the 
American Institute of Electrical Engineers, by Mr. C. W. 
Stone. The contribution relates to the equipment of modern 
electric lighting stations and sub-stations, and gives particu 
lars of several features of interest in connection with the 
stations of the large supply companies in operation in 
America. In referring to the advantages which are to be 
derived from generators driven by steam turbines, the author 
points out that in a station containing small reciprocating 
engine-driven units, the exciters are of considerable size, 
which is due to the fact that the slow-speed sets require 
much excitation. Turbo-alternators require very much less 
excitation in proportion to their capacity, and, in conse 
quence, the exciters are smaller. It is stated that a station 
containing ten 5000-kilowatt engine-operated sets, running 
at 75 revolutions per minute, would require an exciting 
capacity of about 600 kilowatts, whilst a steam turbine 
station equipped with four 14,000-kilowatts would onl; 
require an exciting capacity of 250 kilowatts. 

One of the most important points which the author con 
siders is that of protection. It is well known that as the 
size of the generating units is increased the difficulties of 
dealing with the short circuits are also increased. In the 
case of very large turbo-generators it has been proposed to 
connect a reactance coil in series with each machine. By 
this means it is possible to keep the current incident to short 
circuit within reasonable limits. If such a reactance coil is 
used with each machine, and the bus bars are divided into 
sections—each section dealing with not more than 50,000 
kilowatts—and a reactance coil is placed in circuit between 
the sections, of such a value as to allow the transference in 
either direction of the full capacity of one unit, the short 
circuit current can be kept down sufficiently low to make it 
possible successfully to handle it with modern switching 
devices. It is also pointed out that the disturbance to the 
system could also probably be kept down sufficiently to keep 
the synchronous machines in step. 

The author goes on to mention that as the individual units 
| becomes larger, it would seem advisable to design them for 
| low potential, thus making it possible to use deep slots in 
| the armature and a distributed winding, with a consequence 
that the reactance would be higher, thus reducing the value 
of the external reactance which would have to be used. The 
| design of these reactances, it is considered, is a difficult 
| problem, for they must be built to stand enormous stresses, 
| they must be thoroughly insulated from earth, and they 
| should be constructed without iron, as its presence limits the 

instantaneous effect. It is stated that some 20,000-kilowatt 
| units recently purchased by one of the large American 
| lighting companies, are designed for low voltage, and the 
| reactances, instead of being separate devices, are incorporated 
in the step-up transformers. 

The transformers are designed for low saturation so as to 
| make it possible to realise as much as possible the instan 
| taneous effect. Between the sections of the bus bars 
| reactances will be connected as above described. In connec- 
tion with the question of earthing the neutral, the author 
| points out that where reactances are used in the manner 
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referred to no resistance is necessary in the earth connection. 
Among other things, the author deals with the question of 
regulation. He considers that too little attention has been paid 
to this question, and points out that in America it has been 
assumed that as long as the regulation is reasonably good, 
and no complaints are received from the consumers, that is 
good enough. But he goes on to explain that a careful study 
of the lamp renewals on a system would sbow that in most 
cases a considerable amount of expense would be justified for 
bettering the regulation simply on the score of lamp re- 
newals. It is contended that it is possible by means of 
automatic regulators to maintain better voltage regulation on 
an alternating-current system than can be obtained on a 
direct-current system. 

Finally, it is mentioned that there are several types of 
feeder regulators on the American market which will readily 
repay their cost in a very short time, but the opinion is 
expressed that these regulators are often improperly selected. 
For example, three-phase regulators are used where a single- 
phase regulator would be preferable. On circuits where the 
load is more or less rapidly changing, the author considers 
that the switch type of regulator seems the most satisfactory, 
as it will always be quicker in its operation than those of the 
induction type. With the switch type of regulator, it is 
pointed out, the moving parts are very light, and, conse- 
quently, have small inertia, and the torque is constant at 
any point of its range. It is, therefore, possible to use a 
small motor and magnetic clutches for transmitting the 
motion to the switch. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





MACHINE 


Sink,-—-Considerabie as have been the aggregate of improvements 
in machine tools during recent years, one does nut ae to look far 
to be able to see that the able designers of some of the more special 
tools, while assiduously pursuing the main idea, have sadly neg- 
lected some apparently minor, but really very important details in 
the design. 

The result of this neglect is evident, and if one chooses to examine 
closely some of the important machine shops in this and other 
countries, considerable proof of the aforementioned contention 
may be discovered. Machines beautifully designed and well con- 
structed, and of costly types, may be witnessed almost constantly 
idle, while their old-fashioned and decried prototypes are often 
crowded with work. This is not, in any way, because the special 
innovation is other than commendable in its leading idea, but 
because its originator has, at the time of its conception and evolu- 
tion, been somewhat afflicted with shortsightedness as regards 
important details, 

To give the present contention a name, let us look at one or two 
machines which have been brought into considerable prominence 
these last few years, and, with the view of deleting all national 
partisanship from the indictment of two special machines, one 
referred to emanates from America and one from Great Britain. 
For example, choose a multiple-spindle drilling machine, such as is 
supplied by one or two ccaned concerns in the United States. 
By their advertisements these makers claim that their ten-spindle 
drill will do as much work as a single-spindle drill in one-tenth of 
the time. This may appear to them ots true, and may look so to 
them on paper ; but, while giving the machine its fair measure of 
praise, the shop foreman does not find that the maker’s claim is 
fully supported, It will be admitted that the shop superintendent 
is in a position to judge, and he says that the output of these 
multiple drills, especially on drilling operations of short duration, 
is considerably discounted by the increased amount of time it 
takes to set up a job for the drilling of ten-holes at a time over and 
above that which is required to set up the detail for the purpose 
of drilling one hole only at a time. 

Useful factors these machines are in the general equipment of 
machine shops, but one must not expect too much from them by 
way of multiplied output and close adaptability for general work. 
The rigid fixity of the ten-spindle head-and the inability of the 
operator to move with close precision the work under the drills 
leaves much to be desired and leads one directly to favour the 
later application of the multiple-drill system, viz., the attaching of 
the multiple spindle-head to the drill spindle of the heavy 
*‘radials.” The reason for such favour does not lie deep; it is 
obvious, and it is with the expectation and hope that the makers 
of such tools will protit by the suggestion that it is here made. 

Our drillers say, ‘‘ Kither provide us with a means of quickly 
and precisely locating the work under the drills, or give us a means 
of conveniently placing the ten-spindle head accurately over the 
work in a similar manner to a radial arm drilling machine.” 

With the machines as now supplied the work is fixed laterally, 
as also is the multiple head; and, in consequence, the driller, 
having bolted down his job to the fixed table, finds it a difficult 
matter precisely to locate it under the drills. To effect this he is 
compelled to resort to pushing, knocking, or pinching the heavy 
machine table until he gets it into the position required for drilling 

a rough method on a modern drill one must admit. 

A reasonable and evident improvement would be, and it should 
not be too much to ask, that the makers of these machines provide 
them with a compound saddle surmounted by «a worm-rotated 
table similar in every respect to that supplied with heavy slotting 
machines. By this simple and comparatively inexpensive addition 
these expensive machines would increase in value 100 per cent., 
and I think where now the makers sell one they would then sell 
two, 

There is another omission to which the makers’ attention should 
be drawn. It is this:—The width of the gap in the sole plate of 
an American ‘“‘ multiple” is 7gin. only. All will admit that this 
width for a heavy ten-spindle machine is absurdly limited, for one 
would reasonably imagine that pipe-drilling would be just such 
work as a multiple drill would be profitably applied to, and that 
special provision would have been made in the machine for that 
class of work. But, no! The gap is less than 8in. wide in the sole 
plate of the American ten-spindle drill. Why not provide a width 
of 2ft., with a false plate to cover it when the gap would not be in 
use? The machine is good for ten }fin. holes, and could be profit- 
ably used for drilling pipes having a flange diameter of 18in. 

The two omissions referred to are the most important ones, but 
there are one or two others to which the attention of the makers 
should be given—viz., the absence of facilities for facing drilled 
holes and the necessity of providing a means of accurately locating 
each particular drill in the jig or lay-out. 

One other acquisition of the machine tool shop, the lathe having 
an automatically variable-speed headstock, may be brought under 
notice in this connection. It is claimed to be a useful machine, as 
truly it should be if cost is a criterion of its usefulness. The lathe 
costs a lot, but experience has shown- that, though a valuable 
asset, as regards the very special work it may be called upon to 
perform, it has been designed by lathe makers for lathe makers, 
and, doubtless, there is no better or more suitable tool on the 
market for machining chuck plates, face plates, and similar work. 
In a general machine shop, and for the ordinary run of work that 
comes along, it is obvious that its usefulness is severely handi- 
go and made subservient to that which, for ordinary work, 
is little better than a fad. 

Its quality of providing for the automatic maintenance of a 
constant rotative speed in feet per minute may be of considerable 
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importance when dealing with the very special details referred to, 
and the application of the principle is supposed to eliminate the 
loss of time by the lathe hand when he neglects to speed up his 
lathe when feeding his cross-feed towards the centre. Turners 
will neglect to do this for various reasons, but the new arrange- 
ment does not get over the trouble, for with the variable-speed 
headstock a chain drives a chain wheel, which is a part of the 
hand wheel by which the speed control is effected. This wheel 
runs freely on the speed control shaft, and does not drive the shaft 
unless the operator clutches it up to a half clutch, which is fixed 
to the speed control shaft ; but the hand wheel rotates by the 
chain whether the variable speed arrangement is being requisi- 
tioned or not. 

This, 1 think, should not be so, for the stoppage of the conspicu- 
ous hand wheel should be always evidence to the foreman that the 
variable speed gear is inoperative. Whereas with the present 
system he is compelled to visit the lathe, and to determine by close 
inspection whether or not the turner is ‘‘ doing the dodge.” ; 

The capacity and general utility of the lathe could be greatly 
enbanced in this direction by altering the position of the feed 
shaft, and by providing a permanent gap and an 8ft. dog chuck. 
These lathes are splendidly constructed and of unusually massive 
design, but as they form a considerable item in the cost of the 
machine-shop equipment, it is suggested that renewed attention be 
given by the makers to the improvement of the details referred to, 
thus rendering their valued productions of greater service, both in 
respect of efficiency and adaptability to the work that comes ajong 
in a general heavy machine shop. 

London, June 28th. MACHINE SHOP FoREMAN. 

[We think our correspondent has forgotten that both the 
machines mentioned are primarily designed for special work. 
Gang drills are intended for repetition work where one setting is 
sufficient for many parts, and automatic variable gear heads 
mainly for facing work. Machines must be judged by the work 
for which they are designed.—Ep. THE E.] 





TIDAL POWER. 


Sir,—I am rather disappointed that Mr. Horsnaill has not 
further advanced this interesting discussion, and should, with your 
kind permission, like to add some further remarks upon it. 
think his last comment, in your issue for June 10th, that the con- 
ditions at Langston are not sufficiently favourable for the con- 
tinuous system of working, is too pessimistic, for I know of no 
place more favourable for this particular method. Neither can I 
agree as to the necessity of supplementing intermittent tidal 
power with steam to enable it to compete successfully with the 
large water powers used in other countries for the new electric 
industries. Some of these, which can be stopped and re-started 
at pleasure, could be worked quite as well by intermittent power, 
though perhaps with a little extra plant and labour charges. In 
some cases even such extra charges have been incurred to adapt 
them for continuous power. For instance, if an electric furnace 
has to be stopped about half its time for re-charging, either 
another has to be installed to work in alternation with it or half 
the power run to waste, thus doubling the cost of the power used, 
and, maybe, destroying all chance of commercial success. No ; 
in most cases cheapness is far more essential than continuity of the 
power, for continuity could be just as well secured with the use of 
steam power in countries more contiguous to good markets for the 
produce than the remote places to which water power has 
attracted these industries by its lower cost. 

If this point is conceded, how does tidal power compare with 
other sources! I contend that, where it can be employed in 
favourable localities, it would be as cheap as the cheapest foreign 
water powers, and, generally, much more favourably situated with 
regard to ports and markets. 

Owing to its comparatively low range of tide, I did not regard 
Langston Harbour asa very good place, but Mr. Horsnaill’s figures 
—although I fear they are too sanguine—show what might be 
— even there. He gives the capital cost of utilising 27,400 

orse-power, or, let us say—after allowing for ten per cent. loss in 
speed gearing—24,660 horse-power, at £155,000, which is only 
£6 5s. per horse-power, and the annual charge he puts at £11,750, 
or only about 9s. 6d. per horse-power year for half-time power. 
To produce the same power for the same tine by steam would 
entail, at the very least, the same capital outlay, and more for 
depreciation and labour, in addition to the 53,500 tons of coal of 
Mr. Horsnaill’s estimate, at 14s. per ton, costing £37,450, making 
the annual cost of steam at least £49,200, or very near £2 per 
horse-power year, or over four times the estimated cost of tidal 
power. The only advantage of steam being that the twelve hours 
ver day can. be chosen hozrs, instead of those fixed by the 
unation ; not a very great advantage where comparatively little 
labour is employed. Even were the steam power produced where 
coal costs but 7s. per ton—-and it could be used continuously, or 
twenty-four hours per day for the above annual cost—it would 
still: be twice the cost of tidal power—energy for energy—that is, 
reckoned on the work it is capable of doing. Why, then, should 
industries requiring the cheapest power go to the coalfields if tidal 
power were made available / 

The contemplation of such figures as above would more than 
justify my views regarding the commercial practicability of tidal 
a. could Mr. Horsnaill’s estimate of the power be relied on, 
put I think he overrates it, chietly by taking the average of the 
areas and heads, and not allowing for the loss caused by the time 
required in sluicing off the working head when the tide turns. At 
these times, even if prolonged to an hour, such an enormous 
volume of water—especially at high water—would have to be 
passed through the short-entrance dam that I fear no concrete or 
masonry structure would be capable of taking it, besides the cost 
of coffer-dams to build them in would be too great—a better and 
cheaper method would have to be employed. 

But the continuous working of Langston and Chichester 
harbours together, as suggested in my letter in your issue for 
June 10th, would obviate this difficulty, as only the sluices and 
turbines for the power actually required need be provided, besides 
making that power—even if more costly—of far greater value, or 
making it saleable at all in Mr. Horsnaill’s opinion. Some other 
advantages would be also secured, such as making the high-water 
harbour a good laying up anchorage, and enabling a considerable 
revenue to be earned as rental for the reclaimed foreshores of the 
low-water harbour, even after amply compensating any vested 
interests that may be adversely affected by the works. I think 
that, taking the prejudice which seems to exist against inter- 
mittent power, and other things, into consideration, this system 
would be best for that particular locality, and surely 10,000 horse- 
power, or even 15,000 horse-power, could be profitably employed in 
the neighbourhood of ports affording cheap water carriage to all 
parts of the world. 


Bradford, June 27th. ARTHUR OATES. 





DETRITUS DURING AN OFF-SHORE 
WIND. 

Sir,—In your issue of the 24th inst. Professor Gibson, referring 
to the soicanstin phenomenon of accumulation on the foreshore 
during off-shore winds and erosion during on-shore winds, states 
that the cause appears to be somewhat obscure, and proceeds to 
give an explanation which he, apparently, regards as new. I refer 
to the piling up of the water against a windward shore, owing to 
surface drift with the wind, and the consequent under current sea- 
ward to relieve the pressure. If Professor Gibson will refer to 
pages 19 to 21 of ‘‘Coast Erosion and Foreshore Protection,” 
written by Mr. Case and myself in 1908, he will find the same 
explanation set forth in very similar terms to his own, I would 
also like to refer him to page 52, where the matter is again dealt with, 
and the combined action of such wind formed under-currents and 
other erosive agents is pointed out, I beliewe, for the first time. 
Special reference is made to the inter-action of surf and under- 


ACCUMULATION OF SHORE 





currents, the waves churning up the bottom material into suspen- 
sion, and the currents carrying it away. The operation of the 
under-tow during an on-shore wind in retarding the landward 
oscillation of the water particles on the bottom, due to unbroken 
waves and assisting the seaward swing, is also clearly shown, and 
its effect in causing erosion. I do not for a moment quarrel with 
Professor Gibson’s explanations, but with the suggestion that such 
—— are original. 


wondon, June 28th. JOHN S, OWENS. 





THERMAL STORAGE, 


Sir,—I notice in the article on this subject in your issue of 
June 3rd, a reference to increased evaporation of from fifty per 
cent. to 150 per cent. when feeding boilers through-the feed drum 
without drawing on this as a reservoir of hot feed water. It would 
be interesting to many of your readers, I think, if some of those 
who have experience of this system could explain exactly what is 
necessary to attain this increase. It can be brought about by two 
causes, 7.¢., by burning more coal, or obtaining a higher efficiency 
than is usual at normal load. It is not clear how the fuel burning 
capacity can be affected by heating the feed, and, as it is obvious 
that such large increases in evaporation must be chiefly due to 
burning more coal, it would appear that the extra capacity of the 
grate must exist apart from the thermal storage arrangements. 

As regards efficiency, the heating of the feed can only be effec- 
tive by increasing the rate of transfer of heat through the heating 
surface, but no information can be obtained on this point from the 
figures of Professor Cormack’s tests quoted in your article because 
two of the conditions—namely, rate of steaming and the method 
of feeding—were altered together. It would be very interesting 
to know exactly what would happen if the same amount of coal is 
was consumed in the test at the higher load were burnt under the 
boiler without the use of the storage drum. A careful comparison 
of the results obtained in the two trials might then throw some 
light on the action of the drum. 


Gravesend, June 22nd. C. Percy Tayionr. 





THE MISSING QUANTITY. 


Sik,—Permit me to ask your numerous readers if anyone of 
them can tell me whether, and if so by whom, the actual «quantity 
of steam condensed initially in a cylinder has been measured 
directly’ I have an idea that an experiment of the kind was 
carried out by the late Mr. Willans, but it is only an idea. 

Some years ago I had a single-cylinder horizontal engine fitted 
with drain cocks at each end. These cocks I used so to fit that 
they could deliver water only or a slight puff of steam. | collected 
the water, but I could not make the quantity fit in with the 
missing quantity shown by the indicator cards; there was 
not nearly enough. 

At present we have to arrive at the missing quantity by 
deduction in a roundabout way, open to much error. If it could 
be measured directly a food of light would be thrown on steam 
engine problems. 

London, June 27th. Q. 


BOILER SETTINGS. 

Sir,—In the report in your issue of the 24th inst., dealing with 
the Glasgow meeting of the Municipal Electrical Association, you 
report me as saying that I use, for building boiler settings, Port- 
land cement mortar which consisted of ground ftire-clay and Port- 
land cement. I, however, stated the composition of the mortar 
as being ground fire-brick and Portland cement. I may add 
that, for all important parts of the boiler settings, the mortar is 
mixed one to one, but for flues it is used in the proportion of one 
of cement to three of ground fire-brick. 


Ipswich, June 25th. FRANK AYTON. 








INSTITUTE OF MARINE ENGINEERS. 


ON Saturday, June 25th, a meeting of the Institute of Marine 
Engineers was held in the hall of the Garden Club at the Japan- 
British Exhibition, Shepherd’s Bush, W., the chair being taken by 
the Hon. William Hall-Jones, High Commissioner for New Zealand. 
The following papers were read :—‘*The Internal Combustion 
Engine for Marine Use,” by Mr. W. R. Cummins, and ‘* An Experi- 
mental Study of an Oil Engine,” by Mr. F. J. Kean. 

In the course of his introductory remarks, the chairman said the 
marine engineer was of immense service to New Zealand in bringing 
its many and varied products to the distant parts of the earth. He 
recollected the time when it took 100 days, and sometimes up to 
140 days, to go from London to that country, but with the assistance 
of the marine engineer the time had been reduced to six weeks. 
For some time past the ‘‘ All Red route,” involving a railway 
journey across Canada, had been a subject often referred to, but 
personally he would like to see the vessels travel ata quicker speed 
between this country and New Zealand, which would have the 
same effect as reducing the mileage. For example, to run a vessel 
to New Zealand at the same speed as the Mauretania reached 
would be to reduce the time to about three weeks. Whether the 
oil engine would assist in accomplishing this was a problem the 
solution of which lay in the future. 

In the unavoidable absence of Mr. Cummins, Mr. Jas. Adamson, 
hon, secretary of the Institute, read his paper, in the course of 
which the author stated that the conditions to be fulfilled in marine 
work were absolute reliability, capability of continuous non-stop 
running for long periods, capability of running in either direetion 
and of being started with absolute certainty from any position of 
the cranks, without the use of barring gear ; capability of working 
economically at various speeds, complete accessibility of all 
working parts for examination, overhauling, and repair. He con- 
sidered the two-stroke cycle preferable to the four-stroke for 
marine use. He advocated cushioning the weight and inertia parts 
of the engine. In his opinion the internal combustion plant of 
the future for marine work would consist of bituminous fuel gas 
producers, supplying gas to two-stroke cycle engines of the 
vaporiser type. Crude petroleum would be used where it could 
compete with coal. Effective means would be taken to scavenge 
the power cylinder with cold air, the crank shaft would be direct- 
coupled except in the case of engines of very small power, and 
manceuvring would be effected by the use of compressed air. 

A short discussion followed, in which Mr. O. Sumner, R.N.R., 
Mr. W. P. Durtnall, and Mr. J. T. Milton took part. Mr. F. J. 
Kean, B.Sc., member, then read his paper on ‘‘ An Experimental 
Study of an Oil Engine.” The engine experimented upon had a 
single cylinder of 8}in. bore, and l4in. stroke. There was one fly- 
wheel, and the normal speed of the engine was 250 revolutions per 
minute. In summing up the paper, which was illustrated by 
indicator diagrams, &c., and tables giving the results of the 
experiments, the author said he believed himself justitied in 
drawing the following conclusions. That in an oil engine the 
economy in oil consumption is greater with a moderately high 
compression than with a very low compression before ignition. 
That the economy obtained by working with a very hot vaporiser 
is greater than with one only moderately hot. That the true 
effect of injecting water with the oil vapour is to damp down the 
total combustion, and to lower the economy, that is to say, the 
engine becomes less efficient. That if, in the third case cited, a 
greater economy results, such economy is not due to dissociation 
of the H,0, but is, in reality, due to improved conditions, the first 
and second cases being realised as the result of injecting water 
with the charge. 

It was decided to adjourn the further discussion of both papers 
till the opening meetings of the autumn session, 





THE ENGINEER 








JuLy 1, 1910 








PLATE BENDING ROLL 
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ELECTRICALLY DRIVEN PLATE-BENDING 


ROLLS. 

A SET of plate-bending rolls has recently been made by 
the Brightside Foundry and Engineering Company, Limited, 
Sheftield, for Edgar Allen and Co., Limited. These rolls, 
which are illustrated above, are capable of dealing with 
plates 10ft. wide by lin. thick. The machine is strongly 
constructed and is arranged for driving by an electric motor. 
No great novelty is claimed in the design, with the exception 
that by an arrangement of clutches the top roll may be raised 
or lowered by power from the one drive, whereas previously 
it has been customary to have a separate drive for this pur- 
pose. Also one end may be raised or lowered independently 
of the other, or either movement may be performed by hand 
power. All three rolls are of forged Siemens steel, carried 
by heavy cast iron standards, the two bottom rolls turning 
in fixed bearings, and the top roll having a worm and screw 
vertical adjustment. To remove the plate after bending to a 
complete circle, the outer bearing is arranged to be drawn 
out from the adjusting screw into a balanced tumbler which 
can be readily placed in a horizontal position, thus enabling 
the tube to be removed. The first reduction gear from the 
motor is a cast iron spur wheel and steel pinion with machine 
cut teeth, the second reduction gear being of cast iron with 
machine moulded shrouded teeth. The remaining gear is of 
cast steel. In other respects the illustration speaks for 
itself. 


A SMALL AIR COMPRESSOR. 


IN our issue of April 29th we illustrated and described a 
small air compressor intended for power station cleaning 
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Fig. i—COMPRESSOR AS FITTED ON MOTOR CAR 





work, motor car speed alarums, and other purposes. Here- 
with we illustrate a similar machine which was patented in 
1907 by Reavell and Co., Limited, of Ipswich. This 
machine, to which that previously described bears a close 
resemblance, is, for motor car work, mounted usually on top 





of the gear box cover, or in any other suitable place, and is 
directly driven from the main engine shaft by two bronze 
gear wheels, as shown in Fig. 1. The details of the design 
are shown in Fig. 2. 

It will be noticed that the connection between the pump 
piston and the driving shaft is effected by means of a modified 
slider crank arrangement, Fig.3. The piston itself is of bronze, 
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Fig. 2—REAVELL’S SMALL COMPRESSOR 


and is bored centrally for the reception of a small cylindrical 
sliding block. A crank pin formed solidly on the driving 
shaft passes first through a vertical slot on the side of the 
piston, and terminates within a hole bored through the small 
sliding block. In this way reciprocating motion is imparted 
to the piston. Suction takes place through a small inlet 
formed on the front of the pump casing. Thence the air 





finds its way alternately to either end of the piston by way of 
a series of small holes drilled in a thin web extending round 
a segment of each suction chamber. These holes are covered 
and uncovered by the motion of the piston. The compressed 
air from either end of the piston is delivered past a non 
return ball valve into a common passage, drilled within the 
pump casing, parallel to the axis of the piston. From this 
passage the air is led by means of a pipe to the point of us 

Generally, an air filter is fitted on this pipe, and in Fig. 1 
this filter is represented mounted on a portion of the dash 
board. We understand that these pumps, which, in the cas 





























Slider Crank Arrangement 


Fig. 3—DRIVE OF COMPRESSOR 


of the size illustrated, are capable of working up to 1200 
revolutions per minute, have given much satisfaction when 
applied to a variety of purposes. They can be mounted in 
any convenient position on the car, where they can be driven 
from some rotating part, and are put into or out of action by 
simply sliding one of the gear wheels. Alight spring returns 
this wheel to the out of gear position as soon as it is released. 
A suitable flexible cord has been found a convenient method 
of effecting the movement. When used for inflating tires, 
a common use, a relief valve prevents the pressure exceeding 
a stipulated amount, 


ContTRAcTs..-The Chief Commissioner of the New South 
Wales Government Railways has, since his arriva] in this country 
a few weeks ago, confirmed the provisional order which had 
previously been given to Messrs. Willans and Robinson, Limited, 
of Rugby, for a turbo-alternator and surface-condenser of 6000 
kilowatt normal capacity. A turbine of the Willans ‘‘ impulse 
dise-and-drum ” type is being supplied for meeting the requirements 
of the Sydney authorities.—The Corporation of Londonderry has 
recently placed an order for a 400-kilowatt ‘‘disc-and-drum ” tur 
bine of the mixed pressure type with the same firm. The turbine 
is intended primarily for working with exhaust steam, but can also 
be used with high-pressure steam when required.—The London and 
North-Western Railway have accepted the tender of William Geipel 
and Co., Vulean Works, St. Thomas-street, London, 8.E., for the 
supply of Henrion are lamp carbons during the year ending 
30th June, 1911, for the whole of the company’s requirements, the 
total annual consumption amounting to 1,373,000 carbons. This is 
a renewal of last year’s contract.—Jens Orten-Biéving and Co, have 
recently received an order for three Francis turbines from the 
Brush Electrical Engineering Company, each to deliver 175 brake 
horse-power against a head of 170ft.; an order from Messrs. Okura 
and Co., in Japan, for a Francis turbine of 550 horse-power for a head 
of 19 metres, and a further order for a Béving patent water turbine 
governor, for'the Shibaura Engineering Works, Japan.—J. Damp- 
ney and Co., Limited, of Cardiff, have just secured the contract 
for supplying their ‘‘ Miraculum” graphite paint for coating the 
steel sheds along the line of docks at Antwerp. 
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FLOW OF WATER IN CURVED PIPES. 


By JOHN EUSTICE, B.Sc., Professor of Engineering, Hartley 

; University College, Southampton. * 

Preliminary experiments,—The author has for several years been 
engaged in experimentally investigating the resistance to the flow 
of fluids in metal pipes, both straight and curved. In order to 
study the effect of change of curvature, several experiments have 
been rade on the flow of water in flexible pressure tubing with 
thick walls—a composite of rubber and canvas—the inner portion 
being red rubber surrounded by canvas, the canvas being covered 
on the ouside with grey rubber. Dimensions of tube :—Outside 
diameter 0.81 cm.; inside diameter 0.3684 em. (calculated from the 
volume of the tube). A flexible tube was selected for the experi- 
ments because of the variation in the resistance to the flow of 
water in metal tubes which appear to be in the same surface con- 
dition ; it was thought that if the same tube were used for a series 
of experiments at different curvatures this variation of resistance, 
due to the variation in roughness of the surfaces, would not occur. 
But another cause of difficulty was introduced, viz., the slow re- 
covery from strain of the rubber tubing, both after change of 
form, due to coiling, and after changes in pressure during the flow 
of water. Two preliminary series of experiments were made 
before the fuller investigation was undertaken. In the first series 
a pear-shaped glass vessel of 940 c.c. capacity was used as a con- 
taining vessel for the supply of water, the top being open to the 
atmosphere, and a short piece of tubing, about five times the area 
of the flexible tube, connected the latter to the containing vessel. 
For straight-tube flow the flexible tube was laid on an inclined 
plane ; for coiled-tube flow the tube was coiled around cylinders ; 
hut in all the experiments the angle of the helix was kept 
constant. 

In the second series practically the same arrangement was 
adopted, except that a special containing vessel was employed, 
which was designed so that the head of water was maintained 
constant throughout the series, and there was a glass connecting 
tube between the containing vessel and the experimental tube. 
In the first series the time required for the flow of a known volume 
was recorded, In the second series the quantity of water dis- 
charged in 200 seconds was recorded. In both series the water 
ran freely from the end of the tube into the measuring vessel. 
The method of experimenting was similar to that described below. 
These experiments showed that the change from straight-tube 
flow to coiled-tube flow was accompanied by an increasing resist 
ance, which, when expressed in terms of time of flow and curva- 
ture, after correcting for diminution in the area of the tube due to 
coiling, could, for values of 7/R between 0 and 0.06, be represented 
hv an equation of the form 


= @R-1 





ty = constant curvature, 


‘| 
Where ¢ is time of flow in coiled tube, 

t, is time of flow in normal straight tube 

ry is radius of tube, 

Ris radius of curvature of the coil, 

@ is constant for constant pressure head, | 
1.8 nearly. | 


a constant, 


nw 
Ey In the preliminary experiments the | 
pressure head on the water was nearly constant, and consequently 
the velocity of flow of the water was limited in range. In the 
fuller experiments now to be described the pressure head could be 
varied and accurately adjusted so as to give velocities of How both | 
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Fig. 1 


above the critical : the change in the law of 


and 
resistance to flow could thus be studied when the How changed 


helow velocity 
from steady to unsteady motion in the straight tube, and could be 
compared with the results obtained in the coiled tube. 

The primary object of the investigation was to determine the 
variation in the resistance to the flow of water due to the curvature 
of the tube length, but as the area of the tube section diminished 
with an increase of curvature it was necessary to experiment 
separately on the effect produced on the flow of water ina straight 
tube by a variation in sectional form and area; hence two in 

vestigations were carried out, each consisting of several series of 
experiments, 

(a) Corled tube —The determination of the combined effect of the 
variation in curvature of the length of the tube and of the form 
and area of section. 

(b) Oval tube,—The determination of the effect of the variation 
in the form of section of the straight tube. 

yeseviption of the appavatus.—A cylindrical hydraulic tank has | 
been erected in the hydraulics laboratory of the Hartley University | 
College ; the tank, which is 2ft. (61 em.) diameter, gives a direct | 
head of 36ft. (1100 em.), and is constructed so that arrangements | 
can be made to increase the pressure by — of compressed air ; | 
the general arrangement is shown in Fig. 1 

The supply of water to the tank T is taken from the town mains 
through a 2in, supply pipe S P ; the flow of water into the tank is | 
regulated by the supply valve SV, while very fine adjustments of | 
“ level of the water in the tank can be made by the aid of a small | 
hy-pass valve BV, which is fitted to the supply pipe. An outlet 
valve O V is pre wided for emptying the tank. 

The head of water in the tank for its entire height can be read 
on gauge glasses G’ G’ attached to the tank. A short pipe P 
connects the tank with the experimental tube ; between the stop- 
cock SC and the tank is the ‘full-way” main sluice valve M V. 
In each experiment a brass gauge pipe G was screwed into the stop- | 
cock SC; this pipe brought the flexible tube into communication 
with the tank. 

(4) Coiled tube experiments.—The arrangement adopted in the | 
coiled tube experiments was as follows :--Two brass pipes GG, of | 
the same bore as the flexible tube, were attached to the ends of | 
the tube ; gauge holes (1 mm. diameter), drilled _ right angles to 
the pipes, communicated with the gauge glasses A and B, Fig. 1. 
The flexible tube was coiled around wooden cylinders, which 
had been turned to the diameters necessary to give a whole 
number of coils for a given length of tube; the positions of the 
gauge portions G G could thus be the same in all the experiments, 
In each experiment the supporting cylinder was fixed on a stand, 
the gauge portions of the tube were horizontal, and the gauges 
placed together as shown in the sketch. The water in the 
gauge B (at the outlet end) was maintained at a constant level ; 








the flow through the tube was regulated by means of a pinch- 
cock C, For fine adjustments of level the end of the drain tube D 
could he raised or lowered by a simple device ; the loss of head 
between the gauges was given by the reading of the gauge A 
above the datum line at B. For the lower pressures, up to a head 
of 200 cm., the loss of head was read directly in centimetres of 
water ; above this head a specially constructed mercurial gauge 
was used 

Method of experimenting.-The apparatus was set up, and after 
allowing the water to flow through the tube for several minutes 
till the régime was found to become steady, the inlet valve to the 
tank and the outlet pinch-cock C were adjusted until the required 
difference in the level was indicated by the gauges ; when this 
difference became permanent the outlet water was caught in a 
vessel V, and the quantity discharged in a definite time (usually 100 
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seconds) was measured, The experiment was then repeated in the 
same way at other pressures until the series was completed. A 
series was usually commenced at a low pressure, with a difference 
of head of a few millimetres, and continued under an increasing 
head until the difference of head was about 1000 em.; in some of 
the experiments, however, the series was commenced with the 
pressure due to a full tank. 

The experimental results obtained were tabulated as in columns 
(2), (5), and (6) of the accompanying Table I. (No. 0c), which gives 
the results for the series when the tube rested on an inclined plane ; 
| the plotted results gave curves practically identical with the curves 
| obtained on the same day with a straight tube in which both ends 





This correction is based on 
Poiseuille’s formula* for increase of flow with increase’of tempera - 


a correction is made for temperature. 
ture in a straight capillary tube ; in the table it is assumed that 
Poiseuille’s constants hold good for coiled tube flow. 

No. 100, 


vo 
en 


TABLE IL.- Coils, 


Area of tube section, 4).( 
Diameter of coil: internal, 1.9 ¢m.; external, 
Height of datum line from lower gauge pipe, 
Distance between horizontal gauge pipes, ‘0. ‘Oc m. 
Length of tube between gauges, 97.5 cm. 











Length of coiled part of tube, 81.5 cm. 
qQ) (2. (3) (4) (5) (6) (7) 
Loss of — (2)}—(3) c, per 
Hez ; z c. of Temp. 
7 head in Loss Bar pc ott sec, 
Be is nea of straight in coiled _ — ie pe for 14 deg 
si part. part. ae B ? Cent. 
1 1034.0 20.94 
2 923.5 19.72 
3 b 319.5 18.53 
4 é 698.0 16.94 | 
5 2 560.5 14.80 | 
6 18. 429.9 12.60 | 
7 12, 317.7 10.3 | 
8 8. 229.0 8.32 
9 5 181.2 | 
10 3.2 116.7 | 
11 2. 90.5 } 
12 2. | 
13 1.46 | 
14 0.97 
15 0.58 
16 0.28 | 
17 0.21 : 
18 0.08 0.248 | 
19 0.05 0.160 | 
20 0.02 0.0683 








The coiled portion of the flexible tube w was in all cases five-sixths 
of the length between the gauges, that is to say, one-sixth of the 
tube length was always joined on tangentially in the normal con- 
dition ; the experimental values were corrected in the following 








were kept at the same level. These e xperiments showed that the manner :—A compensating curve giving the loss of head for one- 
sixth of the pipe in its normal con- 

dition was plotted to a base line of 

: z D soe discharge in cubie centimetres per 

ae tr 7 2 second, the experimental readings in 

we Set a cubic centimetres per second were 
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compared with the compensating 
enrve, and the loss of head reduced 
by the amount given by the curve 
The corrected values were taken : 
the loss in the coiled portion of the 
tube ; this is shown in columns |: 
and (4) of the tables. 

Calibration of the tithe, 
By means of a graduated burette 
attached to the tube the quantity 
of water required to fill the straight 
tube was determined, and also the 
quantity displaced at the various 
curvatures of the experiments ; the 
area of the section corresponding to 
any particular curvature was caleu- 
lated from the experimental data 
obtained. The results are given in 
columns (1) to (4) of Table ITL., and 
the values of Aa are plotted on the 
curve a A A’ 3 
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in Fig. 3. 
(4) Oval straight tube, In order to 
study the effect of diminishing the 








area of section in the case of the 
straight tube a special form of 





squeezer was made—Fig. 2— which 








consisted of two flat pieces of wood. 





20- In one of these the block B, a groove 


G was formed for the reception of 














the tube T ; the cover C was bolted 
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Figs. 3, 4, and 5 


loss of head due to the shanges from the horizontal to the inclined 
direction could be neglected ; the standard of comparison was, 
however, that of the flow through the inclined tube 0c, 
TABLE I.—Juclined Tube. No. 0 
Area of tube section, 0.1066 sq. em. 























Height of datum line from lower gauge pipe, 28.8 cm. 
Distance between horizontal gauge pipes, 10.0cem. 
Length of tube between gauges, { mh. 
Length of inclined part of tube, 81.5 em. 
| 
qd) (2) (3) (4) (5) | (6) (7) 
s Loss of (2)—@) | | ‘ Gc, per 
Xo PR seca head in Loss in | cc. per ae ate, | sec. 
nae Ss horizontal | inclined sec. pene | for 14 deg. 
peer part. part. — Cent. 
| 

1 166 | i 

? 3 | 0. 

3 | ie 

qd | | 2 

h F <e 

6 | j | 3. 

7 | ae? 

s | 5. 

9 | 5, 
10 | 6 
i 

















| 

| 

| 
3 
0 

| 


3. 
3. 
3.0 
3 2.9 
| 360 | 33. 2.8 
944.00 | 157.330 | 786. 660 38.90 2.6 





* Paper read before the Royal Society on June 2nd, 





Table 1. (No. ‘10c) is isa simile iy > table for ten n coils, 





Tn column (7) : 





to B by ten bolts, the effective depth 
of the groove being adjusted by the 
insertion of thin strips of rolled 
metal. 
uv) Determination of the area of 
section. The apparatus was set up in 
position, the tube being quite free 
in the groove, water was allowed to 
run until a constant régime was ob- 
tained, the ends of the tube and the 
outer gauge were then stop sped by 
means of the stop-cocks at S;, 5 
and a graduated tube was substituted 
for the upper gauge. The cover 
C was then screwed tightly against 
the block B, and the diminution in 
volume read in the graduated tube, 
the decrease in mean area being 
calculated from the data obtained. 
The results are given in Table IV. 

(4) Loss of ‘‘head” at different 
velocities. The same method of 
working was adopted as in the corre- 
sponding experiments on the coiled 
tube, 7.7. As in the coiled tube experiments the part of the 
tube which was subjected to change of section was five-sixths of 
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the total length of the tube, and corrections were made in the 
same way as described above. 
TABLE IIf. 
ql) (2) (3) (4) h/l average from 
No. Curvature 7 
of R -1 Area A. Aja. (5) (6) 7) 
coils. 0.03 to 0.3. 0.3 to 3.0, 3.0 te 10.0, 
a“ a”. 
0 0.1066 1.0 - 1.1 
5 0.1066 1.0 1.55 
1 0.1065 0.999. | 1.50 
2 0.990 1.81 
s 4 0.982 1.49 
| 0.962 1.48 
& 0.984 1.48 
6 0.900 1.46 
7 0.850 1.45 
8 0.796 1.44 
9 | 0.741 1.42 
10 0.7850 0.689 1.41 





Results of the experiments.—The results of all the experiments 
have been tabulated as in Tables I. and and have been care- 
fully plotted on squared paper. The curves which are reproduced 
in Figs. 4 and 5 illustrate the method adopted. In Fig. 4 the 
abscissx represent the quantities of flow in cubic centimetres per 
second (column (7) in Table I.), the ordinates represent the losses 
of head in centimetres (column (4) in Table I.). The curve 0a A 
is for the straight tube (No. 0c, Table I.) The curve 01 is for 
the coiled tube (No. 1, one coil). In Fig. 5 the logarithms of the 
flow in cubic centimetres per second are plotted as absciss, and 
the logarithms of the loss of head as ordinates. The full line 
curve 0 A is for the straight tube 0c. The other full line curves 
are for 3, 1, 3, &e., coils. The dotted line curves B B, CC, DD, 





+ 003368 T 4- 0000221 T?), where T is temperature Centigrade, 
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&e., are for the straight tube when it has been made oval in 
section by squeezing. It will be seen from Fig. 5 that for a given 
loss of head there is a very great increase in resistance, or diminu- 
tion in the quantity of flow, as the number of coils increases, or as 
the curvature increases ; the diminished fiow, as is shown by the 
logarithmic curve, is most marked at points which are below the 
critical velocity in the straight tube. It may be noted, in passing, 
that there is no ‘‘ critical velocity ” region in the coiled tubes ; but 
this and other peculiarities of these curves are dealt with below. 
It has been shown that there is a reduction in area of the tube as 
the radius of the curvature decreases. But there is no appreciable 
reduction in area when the tube is slightly coiled as in ** half coil” 
and ‘tone coil,” vet in these cases the diminution in flow is very 
great at discharges corresponding to the critical velocity in the 
straight tube ; this is shown by the lines Oa A and 11 in Fig. 5, 
and also in the corresponding diagram (Fig. 4) for discharges 
between 5 and 10 e.c. per second. 


TABLE IV. 








(1) (2) (3) Values of 2. 
Experi- Area A. po oe > 
Her Experi. Ale (4) (5) | Remarks. 
“ Below | Above | 
mark. mental. Y ~yv | 
CV. C 
A 0.1066 1.000 1.20 1. The reduction in area for 
B 0.0882 0.826 1.08 1. D, E, F is beyond the 
c 0.0735 0.688 1.08 1. limit of the experiments 
D 0.0637 0.597 1.08 1.94 on the coilod tube. 
E 0.0550 0.515 1.04 1.86 | Compare the values of A/a 
F 0.0516 0.483 1,12 1.58 | in column (3) with the 


| values in column (4) of 
Table IIL. 


Absence of ‘critical velocity” in the coiled tube.—In all the coiled- 
tube experiments the change in slope of the curves, as shown by 
the logarithmic plotting, is gradual. This change in slope is also 
seen in the values of » in columns (5), (6), and (7) of Table IIL., 
where 2 is the index of + in the formula s = K em, s or 
i / is the hydraulic gradient, + the velocity of tlow, m the hydraulic 
mean radius, and K isa constant. The difference in the character 
of the curves obtained for straight-tube tlow and for coiled-tube 
tiow is apparent in the two curves shown in Fig. 4. This difference 
is even more marked in Fig. 5, where OaA is plotted for a 
straight tube, and I I for the tube when formed into a coil of large 
radius, both tubes have practically the same form and area of 
section. The curve C-C for a straight oval tube may, in the 
same way, be compared with the curve for ten coils, both these 
eurves being for tubes of the same form and area of section. The 
dotted-line curves in Fig. 5 show that when the straight tube is 
made oval by squeezing the curves are all of the same general 
form as the curve Oa A. The full-line curves show that even a 


0 


small curvature of the tube length tends to modify the “ critical | 


velocity,” and to make the increase in slope gradual. . 

Ratio of the ow in acoiled tube to the flow ina straight tube of the same 
form and area of section.—In Fig. 3 the abscisse represent curvature 
R-!, Fora given hydraulic gradient the ordinate 0/ represents 
unit quantity of water flowing through a normal straight tube ; 
the ordinates of the dotted-line curve /Q’y’ represent the quentity 
cf flow Q’ through the tube when it is coiled ; the ordinates of the 
full-line curve }Qyq represent the quantity of flow Q through the 
tube when it is straight ; the time of flow is the same in each case. 
Corresponding to any given curvature R-!, the cross section of the 
tube, both when coiled and when straight, is of the same form as 
well as of the same area A. The lower curves /Q’y’, /Qq, are for 
velocities of flow less than the critical velocity in the straight tube. 
The upper curves ¢Q’’y’”, aQ” 7", are for velocities of flow greater 
than the critical velocity, and in the diagram the ordinates of the 
upper curves are drawn to twice the scale of the lower curves. 
rQ’ +Q=Q /Q = flow in coiled tube + flow in straight tube. 
Then (Q — Q’) Q = A Q Q = loss of fiow due to coiling + flowin 
a straight tube of the same form and area as the coiled tube ; and 
since Q varies directly as V (the velocity), the area being constant, 
A Q'Q= AV V = loss of velocity due to coiling + velocity in a 
straight tube. The ordinates of the curve 0 V+ represent the 
ratio AQ Qor A V_V for values of velocity below the critical 
velocity. OV’+’ is the corresponding curve for values of 4 
ibove the critical velocity. These curves are represented by the 
equation (4 VV)» = CR-—!, where C is constant for a constant 
hydraulic gradient. The values of A V/V have been plotted for 
several! hydraulic gradients : all the curves have the same general 
character, except that at velocities just above the higher critical 
velocity there isa change in the form of the curves near the origin 

‘.e., for small curvatures of the tube length. The values of 

VV increase with increase of velocity up to the critical velo- 
city, where a maximum is reached. At high velocities the form 
of the curves is the same as at low velocities, but the ratio 1 V/V 
diminishes with increase of velocity. The value of x is 3 at the 
critical velocity, it becomes less than 2 just above the critical 
velocity, then increases to 3.:3 at the higher velocities of the expe- 
riments. 

Summary of results.—The results of the experiments may be 
summarised as follows:—(a) The flow in straight flexible tubes 
obeys the laws of flow in metal tubes as investigated by Professor 
Osborne Reynolds (‘* Phil. Trans.,” 1883). In Reynolds’ experi- 
ments at velocities below the ‘‘critical velocity ” the flow is pro- 
portional to the velocity. In the author’s experiments the flow is 
proportional to the velocity raised to the power x ; when the tube 
was free, » varied from 1.18 to 12; when the tube was squeezed 
in a straight groove, x became 1.08 to 1.04. This discrepancy is 
accounted for in the foregoing investigation, for it is shown that a 
curvature of the tube length increases the value of »; the flexible 
tube when not confined in a groove was sinuous ; this sinuosity of 
the tube length increases x. In other experiments on metal tubes, 
at velocities below the critical velocity, the author has found that 
whilst » = 1 for straight tubes, the effect of introducing angle 
bends in the tube length has been to increase xz to 1.1. The 
velocity at which the flow becomes turbulent occurs in the normal 
straight tube at the value given by Reynolds’ formula 

Ve = P278D, P = (1 + 0-0336 T + 0-000221 T2) —1, 
where D is diameter of the tube in metres and T is temperature of 
the water. The dotted curves in Fig. 5 illustrate a peculiarity 
observed by Reynolds. It will be seen from the figure that the 
critical velocity region is different in the curves A, B, C, and F 
from the critical velocity region in D and E. The former were 
obtained from experiments at gradually increasing velocity, the 
latter at gradually decreasing velocity. 

(4) The *‘ critical velocity ” region is present in all the squeezed 
tube experiments, even when the tube is flattened sufficiently to 
reduce the area to less than one-half the original area—as is shown 
in the set of curves A, B, C, D, E, F, in Fig. 5. And the flow 








o%eys the index law both below aud above the critical velocity, 
Laat is to say, in the logarithmic plotting the lines below and above 
the critical velocity are both straight. In all the coiled tube | 
experiments, on the other hand, the value of the index x gradually | 
increases with the velocity of flow, and there is an entire absence | 
of the ‘‘critical velocity” region. The lines in the logarithmic | 
plotting have a gradually increasing slope from the low velocities | 
to the higher velocity of flow, as is shown by the set of curves in | 
Fig. 5. The experiments show conclusively that this absence of | 
the critical velocity region is not due to the variation in sectional | 
form or area, 

c) The increased resistance expressed in terms of the loss in 
quantity discharged, or in loss of velocity for a given loss of 
pressure, is given approximately by the formula ; 

(AQ/Q)2 = (AV/V)r = CR-1, 

d) The slow recovery of the flexible tube from the strain due to 

deformation caused by squeezing, or by coiling, adversely affected 


ciently serious to affect materially the general deductions which 
have been made. The author is continuing the investigation, in 
the hydraulics laboratory of the Hartley University College, with 
specially made metal tube of various forms of section, with the 
cbject of determining the commencement of turbulent flow in 
coiled tubes. He is also investigating the effect of the ratio of 
area to perimeter in oval tubes on the flow and critical velocity. 


THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AND THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


IN accordance with previous announcements, a joint summer 
meeting of the Institution of Mechanical Engineers and of the 
American Society of Mechanical Engineers will be held in Bir- 
mingham and in London from 25th to 30th July. 

The following papers have been offered for reading and discus- 
sion, and will be presented as time permits, but not necessarily in 
the order here given:— 

To he Discussed in Birmingham. 

“English Running Shed Practice,” by Mr. Cecil W. Paget, 
member, of Derby. 

‘*Engine-house Practice, or the Handling of Locomotives at 
Terminals to Secure Continuous Operation,” by Mr. F. H. Clark, 
of Chicago. 

**Handling Locomotives at Terminals,” by Mr. 
Whyte, vice-president, A.S.M.E., of New York. 

‘Handling Locomotives,” by Mr. Henry H. Vaughan, member, 
I. Mech. E. and A.S.M.E., of Montreal. 

** American Locomotive Terminals,” by Mr. William Forsyth, 
member, A S.M.E., of Chicago. 

‘*High-speed Tools and Machines to Fit Them,” by Mr. H. I. 
Brackenbury, member, of Newcastle-upon-Tyne, Members of the 
A.S.M.E. are organising a *‘ Topical Discussion ” on this subject. 

“Tooth Gearing,” by Mr. J. D. Steven, associate member, of 
Birmingham. 

‘Interchangeable Involute Gearing,” joint paper by members of 
the Committee of the A.S.M.E. on Standards for Involute Gears. 
To be Disc ussed in Loudon. 

“Electrification of Suburban Railways,” by Mr. F. W. Carter, of 
Rugby. 

**Cost of Electrically Propelled Suburban Trains,” by Mr. H. M. 
Hobart, of London. 

‘Economics of Railway Electrification,” by Mr. William B. 
Potter, member, A.S.M.E., of Schenectady, N.Y. 

**Electritication of Trunk Lines,” by Mr. L. 
member, A.S.M E., of New York. 

** Electrification of Railways,” by Mr. George Westinghouse, 
President, A.S.M.E., of Pittsburg, Pa. 

The following is an outline programme of the proceedings : 


M. 


Frederic 


R. 


Pomeroy 


On the Tuesday, at ten o'clock, the Lord Mayor of Birmingham, 


Alderman W. H. Bowater (chairman), Mr. Neville Chamberlain 
chairman of the Executive Committee), and the members of the 
Birmingham Reception Committee will welcome the President, 
Mr. John A. F. Aspinall, the Council, and the members of the 
Institution, and the President, Mr. George Westinghouse, the 
Council, the officers, and the members of the American Society, in 
the Lecture Hall of the Birmingham and Midland Institute, after 
which there will be the reading and discussion of papers. In the 
afternoon alternative excursions have been arranged for visiting (A) 
the Pump and Power Co.'s testing station at the works of the 
South Staffordshire Mond Gas (Power and Heating) Company ; (B 
the works of the Austin Motor Company, Northfield ; (C) the 
works of the Metropolitan Amalgamated Railway Carriage and 
Wagon Company ; (D) the Frankley filter beds of the Birmingham 
Corporation Waterworks ; (E) Stratford-on-Avon ; (F) Woréester 
Cathedral and the Worcester Royal Porcelain Works; and (G) 
Stoneleigh Park and Kenilworth. In the evening there will be a 
garden féte in the Botanical Gardens, at Edgbaston. 

On the Wednesday there will be a further reading and discus- 
sion of papers in the morning, and in the afternoon there will be 
alternative visits to (H) the new buildings of the University of Bir- 
mingham ; and (J) Messrs. Mitchell’s and Butler’s brewery ; and 
in the evening there will be a reception in the Council House, by 
invitation of the Lord Mayor of Birmingham and the Lady 
Mayoress. 

On the Thursday there will be alternative excursions to:—(K 
Coventry and Rugby, to give members an opportunity of visiting 
either the Daimler Company’s works or those of Messrs. Alfred 
Herbert, and either the works of Willans and Robinson, or those 
of the British Thomson-Houston Company ; (L) Lichfield, in order 
to visit the South Staffordshire Waterworks Company's Pipe Hill 
pumping station, and the eathedral, &c.; (M) Kenilworth, War- 
wick, and Stratford-on-Avon. In either case, members and visitors 
will be enabled to reach London by the evening in time to attend 
the Conversazione in the Institution House, Storey’s Gate. 

On the Friday, at 10 a.m., reading and discussion of papers will 
be ccntinued in the lecture theatre of the Institution of Civil 
Engineers. The afternoon will be devoted to garden parties and 
visits, and in the evening at 8, the Institution dinner will be held in 
the Connaught Rooms, Freemasons’ Hall, Great Queen-street, 
W.C. 

On the Saturday, alternative excursions have been arranged to 
Windsor and Marlow. 

Invitations have also been received to visit a large number of 
works in Birmingham, Coventry, Dudley, Port Tipton, Frankley, 
Lichfield, Northfield, Warwick, and Worcester at any time during 
the meeting. 





LAUNCHES AND TRIAL TRIPS. 


ACCRINGTON, steel serew steamer ; built by Earle’s Shipbuilding 
and Engineering Company; to the order of the Great Central 
Railway Company; dimensions, 265ft. by 36ft. by 18ft. 6in.; 
engines, triple-expansion, 22in., 35in., 60in. by 42in. stroke, 
pressure 180 Ib.; launch, June 7th. 

LEUGADIA, steel screw steamer; built by the Tyne Iron Ship- 
building Company, Limited; to the order of the International 
Line Steamship Company, Limited, of Whitby ; dimensions, 300ft. 
by 50ft. by 25ft.; engines, triple-expansion, 24in., 40in., 66in. by 
45in. stroke, pressure 180 lb.; constructed by John Dickinson and 
Sons, Limited ; launch, June 8th. 

INDRABARAH, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of Sir Thomas Royden, 
of the Indra Line, Limited, of Liverpool; dimensions, 470ft. by 
o8ft. by 43ft.; engines constructed by Richardsons, Westgarth and 
Co.; launch, June 8th. 

HERCULES, single-screw steel tug boat ; built by Cammell, Laird 
and Co,, Limited ; launch, June &th. 

BovUKADRA, steel screw steamer; built by William Gray and 
Co.; to the order of Frank C. Strick and Co., Limited, of London 
and Swansea ; dimensions, 362ft. by 50ft. by 25ft. 1lin.; engines, 
triple-expansion, 24in., 38in., 64in. by 42in. stroke, pressure 
180 lb.; constructed by the builders ; launch, June 10th. 

DucHEss OF RICHMOND, paddle steamer; built by David and 
William Henderson and Co., Limited ; to the order of the London 
and South-Western and London, Brighton and South Coast Rail- 
way Companies; dimensions, 198ft. by 26ft. by 9ft.; engines, 
compound, 27in., 5lin. by 54in, stroke, pressure 130 1b.; launch, 
June 11th, 

LisBoa, twin-screw passenger and mail steamer ; built by David 





the experiments ; but the results of the time lag were not suffi- | and William Henderson, Limited ; to the order of the Empreza 
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Nacional de Navagacoa a Vapor of Lisbon ; dimensions, 452ft. by 
54ft. by 37ft. 6in.; engines, triple-expansion, 25in., 4lin., 674in. 
by 48in. stroke, pressure 190 lb.; constructed by the builders ; 
trial trip, June Mth. 

ATLAND, single-deck turret vessel; built by William Doxford 
and Sons, Limited ; to the order of Axel Brostom and Son, of 
Gothenburg ; dimensions, 390ft. by 52}ft. by 29ft.; engines, triple 
expansion, 26in., 42in., 72in. by 48in. stroke ; constructed by the 
builders ; trial trip, June 15th. 

BALTISTAN, steel screw steamer ; built by W. Gray and Co.; to 
the order of Frank C. Strick and Co., of London and Swansea ; 
dimensions, 362ft. by 46ft. 6in. by 24ft. Yin.; engines, triple 
expansion, 26in., 40in., 65in. by 42in, stroke, pressure 18011), ; 
constructed by the builders ; trial trip, June 17th. 

LINCLUDEN, steel screw steamer ; built by Joseph L. Thompson 
and Sons, Limited; to the order of the Lincluden Steamshi) 
Company ; dimensions, 367ft. by 50ft. llin. by 27ft. din.; engines, 
triple-expansion, 25in., 4lin., 68in, by 48in. stroke, pressur 
1801b.; constructed by John Dickinson and Co.; trial trip, Jun 
18th. 

BoyNner, steel screw steamer: built by Joseph Thompson and 
Sons, Limited ; to the order of the Mercantile Steamship Com 
pany, Limited, of London; dimensions, 388ft. by 51ft. 6in, ly 
28ft. 9in.; engines, triple-expansion, 25in., 42in., 68in. by 4Sin. 
stroke, pressure 180 1b.; constructed by Blair and Co., Limited 
launch, June 18th, 

SINGLE-DECK steel screw steamer ; built by W. Doxford and 
Sons, Limited; to the order of Gievanni Raich, of Ragusa: to 
carry 6800 tons; engines, triple-expansion, 26in,, 42in., 68in. by 
42in. stroke; constructed by the builders; launch, June 21st. 

CANADIAN TRANSPORT, steel screw steamer; built by Sir Raylton 
Dixon and Co.; to the order of the Empire Transport Company, 
Limited, of London; dimensions, 377ft. 6in. by 51ft. Zin. by 
28ft. 4hin.; to carry 7400 tons; launch, June 23rd. 

BLUEBELL, passenger twin-screw ferry steamer; built by 
Cammell, Laird and Co.; to the order of the Wallasey Urban 
District Council; dimensions, 160ft. by 38ft. Gin. by 11ft. Sin. 
engines, triple-expansion, 16in., 24in., 4lin. by 2lin. stroke ; con 
structed by the builders; launch, June 23rd. 

OTTO SINDING, steel screw steamer; built by the Laxevaags 
Engineering and Shipbuilding Company, Bergen ; to the order of 
Mr. Vilhelm Torkildsen, of Bergen; dimensions, 224ft. by 32ft. by 
15ft.; engines, l6in., 25}in., 43in. by 3Uin. stroke, pressur: 
175 1b.; constructed by the builders ; launch, June 25th. 

Royat Crown, steel screw steamer; built by W. Doxford and 
Sons, Limited ; to the order of the Royalist Steamship Company, 
Limited, of Newcastle-on-Tyne ; dimensions, 378ft. by 51ft. )) 
30}ft.; launch recently. 





CATALOGUES. 


W. A. Feit, Windermere.—List No, 10 has reached us. It has 
reference to wood-working machinery, and illustrations and par 
ticulars are given of a number of special wood-turning and othe: 
machines. 

A. H. Dawson anpD Co., 7, Mark-lane, Manchester. 
has just issued a booklet devoted to motor oils and greases 
** Jackdaw ” brand. 

THE British INSULATED AND HELsBY CABLEs, Limited, Prescot 
Lancashire.--Pamphlet L 39, recently received, deals with tel 
graph and telephone apparatus of various kinds. 

THE CHLORIDE ELECTRICAL POWER STORAGE COMPANY, Limited 
39, Victoria-street, 8.W.—This company has sent us a well-com 
piled little pamphlet which deals with ‘‘ Chloride ” accumulator~ 
suitable for various classes of service. Weights, dimensions, and 
other particulars of interest to buyers are given in tabular form. 

D. A. QuIGGIN, 19, Castle-street, Liverpool.—This is a leaflet on 
which is printed an illustrated description of the patent “ Drip 
ess” condenser, in which the solid drawn brass tubes having th: 
top surface grooved form a prominent feature. The groove acts 
as a channel to carry off, to the tube plate, the condensed steam 
which drops from the tube immediately above it. 

A. E. G Company, 121-125, Charing Cross-road, London, W.. 
—-‘* Electricity in Textile Factories” is the title of a well-got-uj 
little publication which has been forwarded to us by this com 
pany. It deals with the electrical driving of cotton-spinning mills, 
weaving mills, &c. The publication is well illustrated and contains 
information which should prove of interest to those who are con 
nected with the textile industry. 

THomas Wm. Smita, Limited, Newcastle-on-Tyne.—This is « 
well-bound and extensive catalogue pertaining to wire ropes. It 
gives much useful information regarding the breaking stress, 
weight, &c., of the various constructions of wire ropes as supplied 
by this firm. The catalogue also contains some short notes on th: 
use of wire ropes for mines, cable tramways, cranes, ships’ rigging, 
hawsers, &c. The letterpress is supplemented with a number ot 
illustrations showing the application of wire ropes to crane 
suspension bridges, &c. 

JOHN MUSGRAVE AND Sons, Limited, Globe lronworks, Bolton. 

—This firm has taken up the construction of the ‘* Unatlow 
engine, under licence, from Professor J. Stumpf, and the tastefully 
produced pamphlet sent us contains illustrations and a concis 
description of the main features of this simple form of prim: 
mover, by means of which it is claimed that the saving of the heat 
losses common to other types of steam engines is avoided by 
placing the valveless exhaust ports in the middle of the length of 
the cylinder. A sectional view of a Stumpf steam cylinder is 
| included in the pamphlet. 
| GRAPHITE Propvcts, Limited, 218-220, Queen’s-road, Battersea. 
A quantity of this firm’s literature has been sent to us. There are 
| pamphlets on ‘‘The Protection of Steel,” ‘* Why Paint /” ‘* Mill 
Seale,” and ‘The Thickness of Paint.”” We have also received 
acard showing specimens of various kinds of paints, and giving 
paint specifications for steel and iron construction work. The 
latest publication issued by the firm is the one mentioned on ‘‘ Mill 
Seale.” It explains what mill scale is, and how it happens that it 
is frequently the scapegoat for faults which do not rightly belong 
to it. The various pamphlets referred toare all well compiled, and 
supply some really entertaining and useful matter concerning the 
protection of iron and steel structures against rust. 


This firm 
the 








PREVENTING THE OVERHEATING OF BEARINGS.—A_ preparation 
which is being put upon the market by the firm of E. Rousselot 
and Co., of 163, Wool Exchange, Coleman-street, E.C., is claimed 
to prevent bearings overheating and seizing, and at the same time 
considerably to reduce friction, with a conseyuent saving in power. 
‘*Glacial ” is a liquid which can be mixed with any oil. It is not 
a volatile product, and, in consequence, in the case of overheating 
it does not act in the same way as certain other lubricants, which 
reduce the temperature by volatilisation. By the use of the pre 
paration the rubbing parts are claimed to be polished and glazed, 
and owing to this the temperature of a hot bearing can be brought 
back to its normal value. We are told that the action is not 
sudden, but takes place more or less gradually, depending upon 
the volume of the heated parts. The preparation is mixed with 
the oil and applied to the rubbing parts in the ordinary manner. 
We have had no opportunity of judging the merits of the prepara 
tion from practical experience, but some testimonials which the 
firm has brought to our notice confirm the claims which are made 








for ‘‘ Glacial,” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Midland Pig Irons. 

THE slowness in the Midland pig iron trade is uprelieved, 
and although a certain amount of buying in respect of the usual 
quarterly contracts is sure to be.done between now and the next 
fortnight, when the July quarterly meeting of the Birmingham and 
Midland trade comes off, the extent of business will not be large. 
Although the market is a little uncertain, this much it is safe to 
say. Prices of forge iron continue to fall, a drop of 1s. per ton 
being registered over the last ten days or so, and quotations of 
Northampton forge iron show a reduction on some common sorts 
of as much as 2s, 6d. per ton on the last month. Northampton 
ordinary brands are now down to 47s. 6d. and 4&s., Derbyshires 
19s. and 49s. 6d., and North Staffordshire 50s. Local pigs, 
South Staffordshire makes, seem to be maintaining their 
much better than the general run of Midland sorts. 


Staffordshire Makers Confident. 

The reason assigned for the confident position of Stafford- 
shire pig iron makers is a more equal relationship at the present 
time between production and consumption and an absence of 
stock in makers’ hands. The Staffordshire furnace owners have 
fewer forebodings concerning the future of demand than the 
Northampton and kindred makers. They claim, too, that the price of 
hard coke and other materials will not allow of their bringing 
down prices. South Staffordshire common forge iron cannot be 
had for much less than 48s., while part-mine remains at 50s, to 
to 5ls., best all-mine 85s., and cold blast 115s. per ton. The 
brightest feature about trade at date is the state of the foundry 
iron branch, in which department prices keep up much better than 
in forge iron, Demand, too, is much more regular and reliable 
and altogether to be prefe srred—in foundry than in forge brands, 


Clay 


value 


Bad Manufactured Iron Conditions. 

The unmarked bar iron trade remains in much the same 
condition as last week. While marked bars are moving off pretty 
regularly at the £8 basis for best sorts and £7 for second grade, 
unmarked iron very disturbed—the result of the current dis- 
tressingly severe continental competition upon the Birmingham 
Exchange. Business in common iron, in particular, is now so very 
unremunerative that some makers are turning their attention to 
other descriptions of mill products. For merchant qualities 
th 2s. 6d. to £6 are the quotations, but common iron 

‘bundant at £5 15s. easy. North Staffordshire ‘*Crown” bars 
keep at £6 12s, 6d. to £6 15s, at the ports, 


is 


s, 5s. is 


Galvanised Iron. 

Rather better reports were brought to ‘Change to-day 
Thursday—in Birmingham by some of the galvanised corrugated 
ironmakers. An improvement in the Indian and one or two other 
of the shipping markets was announced. Prices, however, are not 
yet any better. Values are still named at £11 to #11 2s, 6d., and 
oceasionally £11 5s, for sheets of 24 w.g., delivered Liverpool or 
equal, Black sheets rule at £7 10s. for doubles, and £8 easy for 
lattens. 


Steel. 

Steel is firm, with hardly any perceptible change. Struc- 
tural material is, perhaps, in rather better inquiry, and most of 
the mills are well booked up. Continental competition in raw 
stee] is scarcely hindering the market to the extent it did a 
few weeks ago. Raw steel bars and billets are £5 for Bessemer, 
and £5 2s. 6d. for Siemens sorts. Manufactured steel is quoted : 
Angles, £6 7s. 6d. to £610s.; mild bars, £6 15s. to £7; girder 
plates, £6 17s. 6d. to £7, and Lancashire boiler plates, £7 12s. 6d. 
as the Association price. Itisstated, however, thatsome makersare, 
singulariy enough, commanding 2s. 6d. to 5s, per ton advance over 
the Association figure, making their quotation £7 15s., and even 
£7 17s. 6d. per ton. 


Swedish and Japanese Tariffs. 

The Birmingham Chamber of Commerce have been con- 
sidering the proposed new Swedish and Japanese tariffs, and they 
tind that the task of comparing the proposed with the existing 
duties rendered very difficult owing to the changes from 
ud valorem to specitic duties. Concerning Sweden, the duty on 
cast iron pipes is increased from 10 per cent. to 40 per cent. 
ud valorem on the basis of £7 per ton as the average value of cast 
iron pipes and fittings exported to that market. The new duties 
on wrought iron or steel pipes and fittings are calculated as being 
from 75 per cent. to 275 per cent. higher than those now in force, 
and the ud valorem incidence of the duties will, it is believed, be 
upwards of 20 per cent. On railway axles the new duties will 
be equivalent to 17 per cent. to 20 per cent. ad valorem, which the 
Chamber regards as excessive. Anchors weighing more than 
30 kilos, each are classed at half as much again as previously, the 
duty representing about 20 per cent. ad valorem, while on smaller 
anchors the duty is twice this. Turning to the Japanese tariff, 
the Chamber states that the suggested duty on iron and steel 
telegraph poles will be prohibitive if the goods are made in Japan. 
There is some doubt whether the classification relating to iron 
poles includes also steel, in which the great bulk of the business 
is done. Iron poles are to be charged 7s. 6}d. per cwt., and other 
poles (query steel) £1 4s. 24d. per ewt. The change from ad 
valorem to specitic duties on iron poles, it is calculated, represents 
as great an advance as between 70 and 80 per cent., and if the 
higher duty relates to steel poles the increase will be nearly 
250 per cent., the actual duty being more than £24 per ton. 


£20,000 Lost by Colliers. 

The Warwickshire coal strike is causing much distress and 
seems likely to go on interminably unless some outside influence is 
exerted. The collieries affected are in the heart of the coal-bear- 
ing area, and the strike has been on since April 20th. Some 1200 
men and boys are affected, and it is estimated that something like 
£20,000 has been lost to the district in wages. Ostensibly the dis- 
pute is over alleged infractions of existing agreements by the 
masters and a refusal to grant certain new concessions which the 
men’s association had demanded in their behalf. The employers, 
however, are the more disposed to resent the notices, since certain 
of them believe the movement to be the beginning of a general 
attempt to increase wages in the Warwickshire field, for which it 
is stated no sufficient warrant exists. It seems a very singular 
feature that the present disputes have, it is said, never been 
brought to the official notice of the owners’ organisation by the 
miners’ leaders. 


is 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron in June: A Gloomy Outlook. 

Ir there was great weakness in May, so far as pig iron 
was concerned, it has been certainly ace xentuated during the month 
of June. Now the hopes of the trade are postponed, it is said, till 
autumn. That is a long way off, and it is an old saying that 
while the grass grows the steed starves. This is what threatens 
the pig iron trade under similar circumstances. Speculation has 
practically died out, and there is a large number of ‘‘tired 
holders ” of warrants who have determined to realise at a loss, On 


firmed, and in all directions merchants, as well as makers, were 
willing to grant concessions to induce business _ In the first week 
of June warrants had a sagging tendency, and this has become 
very marked at the close of the month. The reduction in the 
Bank rate had little effect in this department, and it was further 
affected by the weaker reports from the United States and the 
Continent. So far as foundry iron used in the district is con- 
cerned, it may be stated that there is a reduction on the month of 
2s. per ton in Lincolnshire, 2s. to 2s. 6d. per ton in Derbyshire, 
2s. per ton in Northamptonshire, Staffordshire 1s. 6d. per ton and 
Middlesbrough nearly 2s. In Scotch there is not the same varia- 
tion to note. Gartsherrie is 6d. to 1s. per ton lower, Glengarnock 
ls. per ton, while, singular to say, Eglinton was only about 6d. 
per ton lower. Glengarnock in the meantime dropped to the same 
price level as Eglinton-—-a rather unexpected development. 
Hematite iron, East and West Coast, closed at 1s. 6d. to 2s. per 
ton lower, as compared with the opening period of June. 


Finished Iron and Steel. 

Finished iron was unchanged. Steel was fairly steady, 
but plates for girder and similar work were about 2s. 6d. to 5s. per 
ton lower. Ship plates maintained full rates. There was a fair 
quantity of foreign billets placed on the market at about 5s. per 
ton lower than in May. English were, however, held for full rates, 
but about 2s. 6d. per ton was conceded for fair orders, 


Copper, Lead and Tin. 

Copper: Sheets closed 20s. per ton lower on the month, 
but there is little or no change to note in tubes. Lead: Sheets 
were about 15s. per ton lower on the month. Tin: English ingots 
have been rather variable, and after advancing 20s. to 30s. per ton, 
closed about 10s. per ton lower on the month. 


Quotations. 
Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s, 6d.; Derbyshire, 54s.; Northamptonshire, 56s. 4d.; 


Middlesbrough, open brands, prompt, 57s. 3d. Scotch: Gartsherrie, 
61s.; Glengarnock, 59s. 6d.; Eglinton, 59s. 6d., delivered Man- 
chester. West Coast hematite, 66s. to 66s. 6d.; East Coast ditto, 


65s. 6d, both f.o.t. Delivered Heysham: Gartsherrie, 59s. ; 
Glengarnock, 57s. 6d.; Eglinton, 57s. 6d. Delivered Preston: 
Gartsherrie, 60s.; Glengarnock, 58s. 6d.; Eglinton, 58s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 


£8 2s. 6d. Steel: 
Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s. 6d. to 
£7 17s. 6d.; plates for tank, girder r, and bridge work, £6 17s. 6d. 
to £7; English billets, £5 5s. to £5 7s. 6d.; foreign ditto, £4 15s. 
to £4 17s. 6d.: cold drawn steel, £9 5s. to £9 10s. | Copper: 
Sheets, £69; tough ingot, £59 10s.; best selected, £59 10s. per 
ton. Copper tubes, 84d.; brass tubes, 6fd.; condenser, 7$d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 6%d.; 
yellow metal, 5id. per lb. Sheet lead, £16 per ton. English tin 
ingots, £147 per ton. 





JS. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was again very 
meagre and business was on a quiet scale. The only article which 
appeared to have made any improvement was slack, for which 3d. 
to 6d. per ton more was asked. Other sorts of steam coal were 
dull. Shipping and bunkering coal was in moderate request only. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


this week, and fewer orders are being given out. 
the wants of consumers have fallen off, and the orders being given 
out are only for small parcels, whether for prompt or forward 
delivery. Prices are easier, with mixed Bessemer numbers at 67s. 
net. f.o.b., 
week at 64s. 9d. cash and 65s. at a month. 
sold forward as they have been, and it is probable they will reduce 
their make of iron to suit the new situation. Indeed, one furnace 
has gone out of blast this week, and it is not improbable that 





another furnace will be blown out at an early date. Makers | 
| are interesting themselves in keeping down the rate of 
| production, so as to avoid any increase in stocks. There is 


now in warrant stores 27,466 tons of iron, and makers’ stocks are 
low. Sales of special hematite iron are fewer than they were, but 
there is still much attention paid to this trade. Spiegeleisen and 
ferro-manganese are selling in smaller quantities, but there is a 
moderate trade in both classes of iron, and this is expected to 
improve later on in the season. Iron ore is much quieter in tone, 
and sales represent a smaller delivery of metal either to district 
furnaces or by shipping. 
mines, medium at 16s., 
imports of foreign ores. 


and best at 19s. 6d. There are smaller 


Steel. 
There is no material change to note in the steel trade. 
The Bessemer department is still the only one employed, and local 
makers seem to be fairly well off for orders. They are employed 
in the manufacture of rails, hoops, tin bars, billets, rods, and other 
sundries. The demand for mild steel is steadily maintained, and 
all the orders given out are going to makers in other districts. 


Shipbuilding and Engineering. 

There are prospects of much better trade in both the 
shipbuilding and the engineering industries, as it is understood 
that Vickers are expecting some good orders. The works are 
busy mainly on warship work, and it would appear that other 
orders for warships will come to Barrow. There is already a 
quantity of important business in the hands of this firm. 


Shipping and Fuel. 

The shipping trade is fairly well employed, as a consider- 
able tonnage of late has been exported as regards both iron and 
steel. Freights are somewhat weaker. Coal and coke are cheaper, 
and not in such full demand as of late. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 


General Conditions. 

THERE continues to be a very quiet feeling in the local 
iron and steel trades, but the volume of work on hand remains 
fairly large, and is providing steady employment in most branches. 
The quietude seems to be due to the curtailment of supplies, and 
the complete cessation of fresh purchases of raw materials. As 
this is, however, customary at this period of the year, no anxiety 
is felt on that account, and many people anticipate that with 
prices at their present level the next quarter will witness greatly 
improved business. At the moment, however, there appears to 
be little disposition to do business, and quotations are more or 
less nominal. At the annual meeting of John Brown and Go. it 
was announced that the company intend to increase their blast- 
furnace plant at Trent by a third furnace, so that they might 
always have two in blast. “The quantity of the iron produced at 
these works is of a special character. 


House Coal. 

At the present time there is no great demand for house 
coal, but many householders are making inquiries as to prices, and 
what business is passing is based on prices which show a slight ad- 
vance on last year’s rates. Stocks at the collieries are inclined to 





the Manchester Iron Exchange on Tuesday this was fully con- 





Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; | 


nominal. and warrant iron has been sold during the | 
Makers are not so well | 


Ordinary ore is selling at 11s. 6d. net at | 


| the iron at still lower prices. 
| satisfy hand-to-mouth requirements, and seem to be confirmed in 





accumulate, but there is nothing abnormal in the position, Current 








pit quotations :—Best Barnsley, 12s. 6d. to 13s, 6d. per ton ; 
secondary sorts, 10s. 6d. to 11s. per ton. 


ditto, 


Steam Coal and Gas Coal. 

The railway contracts to which reference was made 
recently have been renewed at 9s, per ton, this being an advance of 
6d. to 9d. per ton on last year’s prices. The contracts are for the 
next twelve months. As regards the general position of the steam 
coal market, it may be said that a fair quantity of fuel is going 
out of hand for industrial consumption, but the falling off in ship- 
ments is causing supplies to be in excess of the demand, and this 
surplus is being absorbed only with difficulty. Despite that, how- 
ever, current pit quotations may be given as 9s. 3d. to 9s. 6d. per 
ton. (ras coal contracts are now being renewed more freely, and 
most of this business is now arranged at advances of from 6d, to 9d. 
per ton, and even more in some cases. 


Slacks and Coke. 

Continued demand is reported for small coals, and this, 
with the restricted working at the bronze coal collieries, is causing 
some descriptions of slacks and smalls to be very scarce. Best 
washed smalls are still quoted at 5s. 6d. to 6s.; best hard slacks, 
5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke continues to 
show an easy tone, but the following prices may be repeated : 
Best washed, 12s, 6d. to 13s.; unwashed, 11s. to 12s. per ton at 
the ovens, 


The Iron Market. 
There is not much business being done in hematites, but 

makers are fairly well sold ahead, and are not disposed to make 
any reduction in prices, which are kept up very materially by the 
higher cost of ore. The increased consumption of the superior 
classes of hematite in this district, owing to the activity at several 
of the larger works, is also a factor in maintaining the price of 
iron. There is no further move in Lincolnshire or Derbyshire 
iron, and for the moment business appears to be at a standstill in 
all classes of common pig iron and ordinary hematite mixed num- 
bers. Consumers are not yet convinced that the bottom prices 
have been touched. Quotations :—Lincolnshire : No. 3 foundry, 
5ls. 6d.; No. 4 foundry, No. 4 forge, mottled and white, 50s. 6d. ; 
basic, .; Derbyshire : No. 3 foundry, 52s.; No. 4 forge, 5ls., 
all per ton net delivered Sheffield or Rotherham. 











John Brown and Co.’s Meeting. 


Presiding at the annual meeting of John Brown and Co. 
Atlas Works, on Tuesday, Sir Chas. McLaren, in proposing the 
adoption of the report, said that towards the end of last year they 
were exceptionally busy in the armour-plate department, and 
would probably be busily engaged in that department during the 
greater part of the current year. There was a good deal of delay 
in giving out some of the orders, but he supposed this was due to the 
constant improvements in naval architecture. The chairman -also 
| noted the activity of the departments engaged in the production 
| of turbine machinery and parts of turbines, and stated that the 
firm had almost unique machinery for making these great drums. 
He also referred to the lack of railway orders for material, and 
stated that there never was a time when orders for railway 
material were so scarce in this country. This he attributed as a 
direct result to the recent railway alliances. As regards the coal 
trade, the average price of coal realised last year was very low, 
but they had hoped for a good year in coal when January turned ; 
| however, during the last few months there had been a set-back. 
| Nevertheless, the state of, their order book, whether in coal, steel, 
| or other materials, was not a bad one. 


Still further depression exists in the hematite iron trade | 
The fact is that | 


The Steel Trades. 

The dearth of work on railway account, to which we have 
referred for some months past, is still being severely felt, but the 
increased traftics give hope of more orders for railway material. 
There is also very little work on hand from private wagon builders. 
There is no change of importance to note in the condition of other 
leading branches of the local steel trades, Admiralty work con- 
tinuing to give very steady, if not quite full employment. 





NORTH OF ENGLAND. 
(From our own Correspondent. ) 
Cleveland Pig Iron. 

THE market continues very listless and unsatisfactory, 
and the prices of Cleveland pig iron have this week touched the 
lowest figures that have been reported at any time this year, and, 
indeed, over nearly the last twelve months, and, it may be said, 
prices do not cover the cost of production. Buyers are not tempted 
by the low rates to purchase for forward delivery, and any orders 
they have to give out they hold back in the expectation of getting 
Consumers, indeed, will only buy to 


their policy of waiting for something worse to turn up. The 
unfavourable reports from the United States and Germany 
neutralise any good features that there are, for in both countries 
the production exceeds requirements, and stocks are accumulating. 
Usually in the autumn there springs up a good demand from 
Germany for Cleveland iron, but that is not expected this year, 
seeing that the Germans have heavy stocks upon which they 
can draw, and will not need anything from other countries. 
Naturally the tone of the market in this district is somewhat pessi- 
mistic, though there are several good features to which attention 
can be called. The pig iron shipments from the Cleveland district 
are active, the stocks decrease in makers’ yards, and in Connal’s 
only increase to an insignificant extent. Then the Board of Trade 
returns of our exports and the improvement in the railway traffic 
receipts afford abundant evidence that the trade of the country is 
reviving. The production of pig iron in this district has been 
reduced first by the damping down of one of Messrs. Walker, 
Maynard and Co.’s furnaces at the Redcar Ironworks, and this 
week by the blowing out of one of the furnaces at the Tees Bridge 
Ironworks, Stockton. Further than that, a considerable quantity 
of Cleveland pig iron will be taken off the market by the starting 
on Wednesday of this week of the Skinningrove lon Company's 
new steel works. Heretofore most of the company’s pig iron has 
been shipped to Scotland ; now only a small proportion will be 
available for that market. For the present, as the compariy’s 
rolling mills are not ready, only steel ingots will be produced. 
The new steel works have been in course of construction over the 
last two years. A very large Talbot melting furnace has been 
installed. Cleveland warrants have this week dropped to 48s. 9d. 
cash buyers, while No. 3 is down to 49s., No. 1 to 51s. 6d., No. 4 
foundry to 48s. 3d., No. 4 forge to 48s., and mottled and white 
to 47s. 6d., all ie early f.o.b. delivery. 


Hematite Pig Iron. 

Sales of East Coast hematite pig iron continue slack, and 
prices have further declined this week, notwithstanding the 
activity in those branches of the steel trade which are the chief 
consumers of this description of pig iron. Business is improving 
steadily in these branches and the outlook is encouraging, yet 
hematite pig iron prices are not upheld. The weakness is attri- 
buted to the fact that second-hands are anxious to lessen their 
stock, which was mostly bought at prices below those at present 
ruling. They therefore offer cheap lots, in fact, they are prepared 
to accept as low a figure for mixed humbers for immediate delivery 
as 64s. 6d. per ton, ‘and producers have had to reduce their quota- 
tion to 65s. per ton, which is 2s. per ton below the maximum of 
the current year, and will yield very little, if any, profit, 
materials are so dear. That indeed has been the complaint all 
this year. 
has also helped to bring down the value of East Coast iron, 


The cheapness of West Coast hematite iron warrants 


The 
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merchants are still quoting 20s. 6d. per ton for deliveries of Rubio 
at wharves in this district, but that remains an entirely 
nominal figure, for no one will pay it. However, merchants can- 
not accept less, when the Spanish miners will not make any con- 
Fortunately consumers continue well bought, and thus 
The rates of freight are 


cessions, 
are not compelled to purchase at present. 
reasonable enough, that from Bilbao to the ‘Tees being only 4s. 3d. 
per ton. But mine owners refuse to abate their demands. The 
price of coke has become more favourable for the ironmaster ; it 
was in the early part of the year as high as 19s. 6d. per ton 
delivered at Middlesbrough furnaces, but of late has been steadily 
declining, until this week it is generally quoted at 16s. 6d. per 
The fact is 


ton, and transactions at 16s. have been recorded. 
there is too much coke being made, notwithstanding that the pro- 
duetion has been reduced. The falling off is greater in the 


demand for export than in the local demand. 


Manufactured Iron and Steel. 

Marked activity is reported at all the works producing 
shipbuilding material, galvanised sheets, joists, and hoops, but 
operations are not so regular at other establishments, and_ the 
exports of both manufactured iron and steel from the Tees have 
not been in June so active as has been reported over several 
months, Most rail manufacturers are keeping their mills going 
fully, but are getting anxious about further orders to take the 
places of those which are going off the books. The chair makers 
give similar reports of their position. The chief event in the steel 
trade this week has been the opening of the Skinningrove Steel 
Works in East Cleveland, which is referred to above. Though the 
demand for steel this week is slow, prices are well maintained. 
Steel and iron ship plates are at £6 10s., steel ship angles at 
£6 2s, 6d., iron ship angles at £7, packing iron and steel at £: 5 1ds., 
iron ship rivets at £7 7s. 6d., steel bars at £6 5s , iron bars at £7, 
steel joists at £6 2s. 6d., steel hoops at £6 12s. 6d., steel strip 
at £6 10s., steel sheets at £7 7s. 6d., all less 25 per cent. f.o.t. 
(salvanised and corrugated steel sheets are at £11 5s. for 24 gauge, 
less 4 per cent. f.o.b. Heavy steel rails are steady at £5 10s., and 
light sections £5 12s, 6d., both net f.o.b. Cast iron railway chairs 
are at £3 10s., net. f.o.b. All the above figures are for good 
orders ; for small lots higher prices are quoted. 





Shipbuilding and Engineering. 

The reports about the shipbuilding industry are, without 
exception, good, and most yards are now well employed, with 
prospects of continuing so for a long time to come. There is a 
report that Sir W. G. Armstrong, Whitworth and Co., Elswick-on- 
Tyne, are to construct a battleship for a foreign Government, which 
will considerably surpass any other vessel afloat in size, gun power, 
armour protection, and speed. She will be of 32,000 tons. There 
are negotiations in progress for the re-opening of the yard formerly 
carried on by Mr. T. R. Oswald, at Pallion on the Wear, one of the 
oldest yards in the district. The plant at Messrs. Craggs’ ship- 
building yard at Middlesbrough is to ." 7 by auction. The yard 
has been closed for over a year. Mr. Wake, of Darlington, 
has bought land near Bank Top Station ‘con and it is stated that 
works will be started for the manufacture and repair of contrac- 
tors’ locomotives and wagons, for the manufacture of conveying 
plant for collieries, and for the production of excavators and 
steam cranes, A new pattern of wagon, the patent for which has 
been developed by Swedish engineers, will also be constructed at 
the projected works, 


Coal and Coke. 

The reports about these industries are decidedly dis- 
appointing, demand being slow, collieries in many cases badly 
employed, shipments poor, and prices weak, the last showing a 
very great contrast to those which ruled during the first quarter 
of the year. Merchants are competing strongly with the colliery 





owners, and are selling at prices which must leave them consider- 
able losers. In some cases second hands find it necessary to | 
cancel contracts. Best gas coals are obtainable at 9s. 9d. per ton | 
f.o.b., and seconds 9s, Coking coals are down to 8s. 9d. per ton, 
and coking smalls to 8s. 6d. The downward movement in coke is | 
very pronounced, for producers are so keen to sell. For foundry | 
coke 17s. to 17s. 6d. per ton f.o.b. will be a6 and for fur- | 
nace coke, 16s. to 16s. 6d. at Middlesbrough—2s, 6d. to 3s. per ton 
less than in the early part of the year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 





General State of Business. | 
THE market for raw iron has been easier, with only a 
moderate amount of business passing. In the manufacturing 
branches, there is general activity, largely in connection with 
orders placed some time. Home demand for manufactured goods 
is «niet, but there are promising inquiries from abroad. 


The Pig Iron Market. 

An easier tendency has characterised the business in the 
Glasgow pig iron warrant markets. On several days there has | 
been very little done, and the aggregate business of the last five | 
market days will amount to about 25,000 tons. The statistical 
position is against the market at present, and also, is the | 
inditferent character of advices from the Continent and the United | 


SO, 


States. Since last report business has been done in Cleveland | 
warrants from 49s, 3d. to 48s. 9d. cash, 49s. 53d. to 49s. one | 
month, and 50s. to 49s. 64d. three months. Sales are also reported | 


in the same class of iron at 49s. 7d. for delivery 4th August, and 


iss, 104d. for eight days. 


Scotch Makers’ Iron. 
The inguiry for Scotch pig iron has been comparatively 
quiet, fresh business being generally in small lots to meet present | 













wants. Shipments are also disappointing. Still, prices are fairly | 
steady. Free at ship in Glasgow gs Govan oo Monk- 
land are quoted, Nos. 1, 56s. 6d.; Nos. 3, 55s, 6d.; Carnbroe, 
No. 1, 59s. 6d.; No. 3, 56s, 6d.; Clyde, No. 1, 61s. 6d.; No. 3, | 
56s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 62s.; 3, | 
57s.; Langloan, No. 1, 65s.; No. 3, Summerle 
64s. 6d.; No. 3, 59s.; Coltness, No. .; No. 3, } 
ton, at Ardrossan or Troon, No. 1, No. 3, 56s, 
nock, at Ardrossan, No. 1, 64s.; No. 3, 58s. 6d.; Rolesbthiaato ‘at | 
Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, | 
o. 1, €3s. 6d.; No. 3, 58s. 6d. per ton. One of the two extra 


furnaces that were placed on hematite recently has been with- 
drawn. There are now forty-seven making hematite, thirty-three 
ordinary and special brands, and five basic iron, the total of eighty- 
tive furnaces thus in operation in Scotland comparing with eighty- 
six last week and eighty-two at this time last year. 





The Hematite Trade. 

Business has continued quiet in hematite pig iron, the 
current consumption of which, however, is on an extensive scale. 
In consequence of the general quietness in raw material a feeling 
seems to prevail among users that hematite may be had later at 
reduced prices. Relatively to the value of other kinds of pig iron, 
the price of hematite must be admitted to be high, and it has been 
maintained about present rates chiefly on account of the dearness 
Cumberland hematite warrants have been done 


of hematite ore. 





in our markets at 65s, cash, delivery f.o.b. Cumberland ports. 
There has been an easier tendency in Scotch hematite, which is 
«noted 6d. lower by merchants, at 69s, 6d, for delivery at West of 


Seotland steel works, 





| inferiors, 6s. 


| 22s. 


| less 


- 
Finished Iron and Steel. 

Some makers of finished iron are busy getting orders 
implemented before the annual holidays, which begin a fortnight 
hence. There is a good deal of material being put through the 
furnaces and mills at present, but complaint is made that the 
larger proportion of it is at prices that do not promise a fair 
margin of profit. The current inquiry for bars is reported as 
comparatively poor, In the steel trade there is general activity, 
although it is stated that there has recently been less inquiry 
for heavy material for shipbuilding and other purposes, There is 
a large amount of miscellaneous business in hand for abroad, and 
present inquiry uppears to promise a continuance of similar orders, 
There has been more inquiry for steel angles in the last few days. 
For some time the demand for these has been comparatively 
quiet. Merchants and makers report that the inquiry from 
Canada for steel goods appears to be very decidedly on the 
increase. The statement has been made that some steelmakers 
are so busy with home orders that they have not been able to 
tender for export material. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. 

ONE of the prominent subjects of conversation on ‘Change 
has been the probability that the coal requirements of the Cie. 
Générale Transatlantique would go to Neweastle or again be placed 
in Cardiff. Colliers have only themselves to blame that the dis- 
turbed condition of things last year caused a great portion of the 
order to go north, for while it is generally admitted that Welsh 
steam is the better, there is a great difference in the price, best 
Newcastle being about 10s. per ton, while best Welsh ranges from 
lés. 6d. The requirements of the Cie. Transatlantique are between 
3000 and 4000 tons, so the matter is one of grave consideration. 


There was a somewhat contident opinion prevailing that most of | 
The output last week was large, and | 
though the Belgian requirements for small were very heavy, it had | 


the order will come to Wales. 


little effect on the market, supplies being solarge. The Admiralty 
requirements for the autumn manwuvres are expected to be very 
heavy, and this alone has contributed to impart a tone to the coal 
trade. The bituminous coal trade continues rather weak, 
a favourable chinge in the weather, which has been stormy 
ungenial, this branch of trade is expected to revive. 


anc 


Latest State of Coal Trade. 

On Saturday last between 70,000 
were despatched, and on Monday 62,000 tons, 
degree of business. 
the market was quiet in respect of new business, but Admiralty 
descriptions continued firm. In respect of other kinds the tone for 
prompt shipment was easy. Dry coals and Monmouthshire con- 
tinue dull, smalls quiet ; 








demand. Latest Cardiff quotations :—Best large steam, 16s. 6d. 
to ls. 9d.; best seconds, 15s. 9d. to 16s. 3d.; ordinaries, 14s, 9d. 
to 15s. 6d.; best drys, 15s. 9d. to 16s. 3d.; ordinary drys, 
14s. 6d. to 15s.; best washed nuts, 13s. 3d. to 13s. 9d.; seconds, 
12s, 6d. to 13s.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. 
to lls. 6d.; very best smalls, 7s. 9d. to 8s.; best ordinaries, 
7s. 3d. to 7s. 9d.; cargo smalls, 6s. 9d. to 7s. 3d.; inferior sorts, 
6s. to 6s. 6d.; very best Monmouthshire black vein, 15s. to 
15s. 3d.; ordinary Western Valleys, 14s. 3d. to 14s. 6d.; best 
Eastern Valleys, 13s. 9d. to 14s.; seconds, 13s. 6d. to 13s. 9d. | 
Bituminous: Very best households, 17s. to 18s.; best ordinaries, 
l4s. 6d. to 16s.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. 
to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 Rhondda, 11s. 6d. | 
to 1 through, 9s. 3d. to 9s. 9d.; smalls, 6s. 9d. to 7s. 3d. 
Patent fuel, lds. to 15s. 3d. Coke: Special foundry, 24s. to | 


furnace, 17s. to 17s. 6d. Pitwood, 
On Change it was stated mid-week, 
had arranged to place with 


26s. 6d.; foundry, 19s. to 20s.; 
18s. 9d. to 19s. 3d.—tirmer. 
that the German naval authorities 


| Westphalian firms orders for 26,000 tons of steam coal, out of the 


special requirement of 30,000 for the German naval manceuvres, the 
balance going to a Rotterdam firm for Welsh coal. 


Newport, Mon., Coal. 

Last week’s coal business was in some degree quiet and 
unsatisfactory, labour or dock troubles not improving matters. The 
total quantity shipped was 73,170 tons foreign and 12,776 coast- 
This week tonnage came in better, and as a result ship- 
ments increased. Stocks still large, prompt coals easy, forward 
stiffening, smalls weak, pitwood advancing. Latest :—Very best 
black vein, 14s. 9d. to 15s.; Western Valleys, 14s. | to 14s. 3d.; 
Eastern Valleys, 13s. 6d. to 13s. 9d.; other kinds, 13s. 3d. to 
13s. 6d.; best smalls, 7s. 6d. to 7s. 9d.; seconds, 6s. 9d. to 7s, 3d.; 
to 6s. 6d. Bituminous: Best households, 15s. 6d. 
to 16s.; seconds, 14s. to lis. Patent fuel, 15s. to 15s. 3d.: Coke: 
Foundry, 18s. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, ex ship, 
18s. 9d. to 19s, 3d. 


wise. 


Swansea Coal. 

Coal and patent fuel shipments rather quiet ; 
limited to 68,968 tons. This week the storms have not improved 
matters ; demand for Swansea large weak, and prompt prices easy 
Red vein weak ; French nuts fair ; German better ; beans easier ; 
rubbly culm and duff satisfactory ; prices realised. Latest : 
Best malting, 23s. to 24s. net; second malting, large, 21s. 
net; big vein, 16s to 18s., less 24; red vein, 12s. to 13s., 
23; machine-made cobbles, 2ls. to 22s. net; Paris nuts, 
22s. 6d. to 23s. Gd. net; French nuts, 22s. 6d. to 23s. 6d. net; German 
nuts, 22s. to 23s. 6d. net; beans, 19s. to 21s. 6d. net ; machine- 
madelarge peas, 11s. to 11s. 6d. net ; fine peas, 9s. 6d. to 10s. 6d. 
net ; rubbly culm, 5s. 9d. to 6s., less 24 ; duff, 3s. 3d. to 3s. 6d. 
Steam coal : Best large, 17s. to 17s. 6d.; seconds, 13s. to 13s. 
bunkers, 9s. 6d. to 10s. 3d.; small, 7s. to 8s. 6d., all less 
Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 
to 15s. 6d. ; small, 10s. 6d. to 11s. 6d. ; patent fuel, 14s, 3d. 
14s. 6d., all less 24. Coal quotations f.o.b. net cash 30 days. 





2h. 
9d. 


Llanelly. 

The strike which has taken place amongst the carpenters 
had much to do in lessening the prosperity of the port, but after 
strenuous efforts it was brought to a close. Unfortunately the 
masons are now in an unsettled state. But for this a good deal of 
satisfactory business would have been done, the tin-plate and steel 
trades being in good form. The only fear is that when the seven- 
teen new mills now in construction are in full work the supply will 
be greater than the demand. On that head some leading 
merchants in the district take quite another view, and advocate 
pushing on to a completion, and taking a leaf from Swansea by 
seeking for other markets. Swansea has not only been very 
successful in this respect, but has kept up the quality of its plates 





| to the general satisfaction of consumers. 


Shot Firing and Colliery Explosions. 

It has long been one of the vexed questions that shot 
firing probably has been at the bottom of some of the colliery 
explosions of Wales, and every effort to get a safe substitute is 
welcome on humane as well as upon scientific grounds, The latest 
suggestion comes from Llanelly. Messrs. Williams and Co., engi- 
neers, claim to have originated ‘‘expander,” which can be 


| used in ripping the top, and generally winning the coa! without 


the use of powder or other explosives. Practical trials are stated 
to have quite demonstrated the value of the invention. 


Iron and Steel. 
Though railway requirements are insignificant, 
generally the case until the season comes to an end, works iawve 


as 





but with | 


and 80,000 tons of coal | 
indicating a fair | 
On Tuesday the report on Change was that | 


house and bituminous generally in slow | 


shipments | 


to | 


6d.; | 


to | 







been fairly busy on various matters, especially for tin bar, for 
which the demand is well maintained. One proof of improve 

ment, though on a small scale, is the decision of the Sliding Scale 
Committee of the Ironmasters’ Association authorising an advance 
in wages of 3} per cent. on and from July Ist. Imports of the 
week included one cargo of steel bars from Bruges, consigned to 
Mordey, Jones, Newport ; cargo of pig iron to Newport: from 
Grimsby ; and various cargoes of iron ore to Guest and Co., and to 
Ebbw Vale from Bilbao, There was only one despatch of rails 
(100 tons) to Egypt and British India, but Dowlais had a fair make 
of rails and sleepers for India, and one of the mills was well occupied 
on short and light rails for home use. Consignments are going to 
Kurachee. Latest quotations, Swansea:—The ironstone trade 
with Somerset is being quietly carried on. Pig iron: Hematite 
mixed numbers, 64s. 9d. cash, 65s. month ; \Middlesbrough, 48s, 9d, 
eash, 49s. month; Scotch, 54s. 9d. cash, month ; Welsh 
hematite, 70s. to 71s. delivered ; East Coast hematite, 69s. to 70s. 





5s. 








c.i.f. Steels bars: Si and B , £5 to£5 2s. 6d. Rubio 
iron ore, Cardiff or Newport, 19s. 6d, to 20s., on basis of 50 per 
cent. iron, Other quotations :—Copper: £54 7s. 6d. cash, 

55 2s. 6d. three months; Lead: English, £13 6s. 3d.; Spanish, 






2 l6s, 3d.; spelter, £22; silver, 24}4d. per ounce. 
Tin-plates. 

While Swansea continues to do a large and brisk trade, 
udvices from the seaboard show a growing demand for Welsh 
plates. Llanelly had a good output, Port Talbot turned out 271 
tons of plate, and at Swansea the shipments last week were 82,736 
boxes, the works sending in 108,025 boxes. Stocks are now 
177,499 boxes. This week the inquiry for tin-plates is good, and a 
steady business is being done at full prices. Quotations, Swan 
-Ordinary Bessemer and Siemens, 13s. 44d.; C.A. roofing 
£8 10s. to £8 15s. per ton; big sheets for galvanising, 
to £8 15s. per ton; finished black fe, ates, £10 10s. to 
; galvanised sheets, 24g., £11 to block tin, 
s. 6d. cash, £149 10s. three months, 
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Swansea Valley. 

Most of the industries are in full work. The three copper 
works are doing their full number of shifts, and at the spelter 
| factories there was no break in the seven days’ labour, At the 
nickel works work is now normal, and at Mannesmann works, 
Vivian, and at Rees and Kerby engineering works good regular 
employment, full handed. The same condition obtains at the 
| Lower Forest, Clydach, Landore, also at the foundries, Pentre 
| poeth, Tawe, Pontardawe. Landore sulphuric acid works reported 
busy. 


The Dock Troubles at Newport and Bristol. 

Itcannot be stated that the dock troubles are ended, but 
peaceful measures are progressing, and, pending negotiations in 
the Newport district, the strikers returned to work on all boats 
}other than the’ Natal transport. The claim for demurrage 
| discussed by the Newport Town Council, on Tuesday, is £100 a 


day, and the total now due is stated to be £1000. At the last 
meeting of the town council in Newport, it was decided, by a 
majority, to pay the £1000 claimed by Messrs. Houlder Bros, for 


| demurrage. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS. 

JAMES B. PETTER AND Sons, Limited, announce that they have 
removed to larger offices and showroom accommodation at 61 and 
63, Queen Victoria-street, E.C., almost next door to the Mansion 
House Station District Railway). Telephone No.: 8130 Bank. 
Telegraphic address: ‘‘ Escapable, London.” 

THE Council of the University of Sheffield at its last meeting 
appointed Mr. James Robinson, M.Sc. (Durham), Ph.D. (Gottin- 
gen), to ~ post of Junior Lecturer and Demonstrator in Physies ; 
and Mr. James Miller, A.R.1I.B.A., architect and surveyor, 
assis stant i in the Architectural Department for one year. 


A NEW DRAFTING MACHINE, 
as the Autoscaler, under the 


Indescribing the instrument known 
above heading, on p. 651 of last 
week’sissue, aslight inaccuracy was made. Inusing the Autoscaler 
the ordinary process of ‘‘ marking off” is entirely eliminated. 
| Instead of the procedure described, the manner of using the instru 
| ment to draw one line parallel to and at a given distance from 
another is as follows :—The scale is placed across the tirst line so 
as to bring the required scale division directly over it. Thereafter 
| the second line is drawn against the left-hand edge of the frame 
work, where an ebonite strip is provided for the purpose. 
NORTHAMPTON POLYTECHNIC INsTITUTE.—The silver medal 
offered by the Women’s Aerial League to the best student in the 
pioneer courses in aeronautics held during the session 1909-10 has 
been awarded to Mr. Duncan George, Mr. E. R. Moffat prowtue 
accessit, In continuation of these evening courses, extended 
courses of a more complete and practical nature are being arranged 
| for next session, and Mr. F. Handley Page, of the firm of Messrs 
Handley Page, Limited, has been appointed to take charge of 
these courses. Full details will be announced shortly. In 


* | addition there is under consideration the establishment of full-time 


day courses in aeronautical engineering extending over four years, 
similar to the day courses in electrical and mechanical engineering 
established some years ago. 

A LARGE MILD STEEL PLatE.—A very large mild steel plate, the 
| largest, it is believed, ever produced in this country, was recently 
rolled at the Grimesthorpe Steel Works of Cammell Laird and 
Co., Limited, Sheffield. The ingot utilised weighed 120 tons, its 
| dimensions being 9ft. by 3ft. 10in, by 18ft. lin., and the charge 
was obtained from three $.M. furnaces. The ingot was 
| stripped the following day after casting, taken from the casting 
pit, and within one hour charged into a horizontal reheating 
furnace. The ingot was slabbed down under a 4000-ton press o 
12ft. Yin. by 9ft. by 40in., reheated and rolled into a plate Isft. by 
| 10ft. 9in. by 25,in., the latter operation occupying 45 minutes. 
When the scrap has been removed and the plate machined at the 
| Cyclops Works the approximate finished weight will be 65 tons, 
Transit between the two works will have to be by road, three heavy 
traction engines being required for the purpose. 


MANCHESTER ASSOCIATION OF ENGINEERS.—A party of some 
sixty members of this Society paid a visit of inspection to the 
Manchester Ship Canal on the 23rd ult., accompanied by the 
president, Mr. Williarm Fox, the mechanical engineer to the Cana! 
Company. The members were conveyed by special steamer from 
| Manchester to Eastham, and finally disembarked at Liverpool, 
| whence they returned to Manchester by rail. The function was 
thoroughly enjoyed. Amongst the newer features of interest seen 
were the sets of Diesel pumping engines erected at Mode Wheel, 
Barton, and Latchford Locks for pumping water from the lower to 
the high level at each of the three locks, At Weston Point the 
new works of the Salt Union, recently described in THE ENGINEER, 
were seen. The Ship Canal throughout and the four large docks 
at Manchester have now been deepened from 26ft. to 28ft. The 
bottom width at the full depth is 120ft., with the following excey 
tions :—At the curve at the Weaver outfall the width at the full 
depth is 180ft. At the bend at Runcorn approaching the Runcorn 
Railway Bridge and Runcorn (Old Quay) Lock the width is 150ft.; 
for a part of the length between Latchford Locks and Partington 
Coal Basin, .¢., from Warburton Bridge to the upper end of Mill- 
bank Wharf—about. three- quarters of a mile in all—the bottom 
width is at present only 90ft., and large vessels are not allowed to 
pass each other on that portion of the Ship Canal ; from Barton 
Aqueduct to the Manchester Docks the bottom width is 170ft. 
Lunch was taken at Wilderspool and tea at Eastham Ferry Hotel. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 
From the Rhenish-Westphalian District. 

THE reports given from the different departments of the 
iron and steel trade show that no change has taken place since last 
week. In some instances a further decrease in quotations can be 
noticed ; bars, for instance, show a decided weakness. The Hoesch 
Works, which do not belong to the Convention, offered bars at 
M. 105 to M. 107 p.t. recently. Prospects regarding the forming 
of a Pig Iron Convention appear to have slightly improved during 
the last week. 


The Silesian [Iron Market. 

Trade is generally slack in iron and steel. Fortunately, 
there are still several establishments that have secured a fair 
amount of fresh work previous to the quiet period, and so employ- 
ment, in some branches at least, has remained tolerably good. 


Current List Quotations. 

The following are the present rates for ore, as well as for 
iron and steel, per ton, free at works :—Raw spathose ore, M. 10.90; 
roasted ditto, M. 15.50; Nassau red iron cre, 50 per cent. contents, 
M. 12.50 to M. 13; spiegeleisen, 10 to 12 per cent. grade. M. 63 to 
M. 65; white forge pig, Siegerland and Rhenish-Westphalian 
brands, M. 58 to M. 60; iron for steel making, Siegerland sorts, 
M. 59 to M. 60; Rhenish-Westphalian quality, M. 62 to M. 63; 
German Bessemer, M. 63 to M. 65; basic, free place of consump- 
tion, M. 55 to M. 56; Luxemburg forge pig, free Luxemburg, 
M. 56; Luxemburg foundry pig, No. 3, M. 56; German foundry 
pig, No. 1, M. 63 to M. 65; No. 3, M. 62 to M. 64; German hema 
tite, M. 65 to M. 66, Bars in basic, M. 110 to M. 115; iron bars, 
M. 130; hoops in basic, M. 137.50 to M. 140,50; steel plates, 
VM. 117.50 to M. 120; boiler plates, M. 127.50 to M. 150; sheets, 
M. 137.50 to M. 142.50; steel wire, M. 130. 








The German Coal Market. 

In the Upper Silesian coal district a little 
hown last week, and the demand for inferior sorts of coal 
much better than previously. A steady business was done with 
\ustria-Hungary and Russia. The improved condition in the 


more life was 


Wits 


huilding department will doubtless lead to a further increase in the | 
already this week «a better inquiry bas been 


demand for coke ; 
wticed, In the Rhenish-Westphalian coal district employment 

« decreased rather than otherwise, and working hours have again 
heen reduced at some pits. Gas coal stands at 12 p.t. for 
summer, and M. 18 to M. 14 p.t. for winter consumption. Gas 
coul:--M. 11 to M. 12 p.t.; steam coal, M. 12.50 to M. 13; coal for 
coke making, M. 10.25 to M. 11; dry sorts of coal, M. 9 to M. 12.50 
j.t.; anthracite, M. 21 to M, 24.50; foundry coke, M. 16 to M. 18: 
blast furnace coke, M. 13 to M. 15: briquettes, M. 10 to M. 13.£0, 
ill per ton at the pit mouth, 

Austria-Hungary. 


' Accounts from the iron and market continue 
infavourable, a further slackening off in demand being reported 


steel 


tor different articles. Coal deliveries show a decrease from week 
to week, owing to insufticient employment in the iron and steel 
industry. The unfavourable condition of the Elbe caused ship- 


ments to decrease ; from January Ist to 31st of May of this year 
515,619 t. brown coal were shipped, as compared with 561,577 t. 


in the same period in 1909, showing a decrease of 45,958 t. 


Weak Trade in Belgium. 
_ The reductions in the prices for semi-finished steel are 
heginning to influence the pig iron rates. For basic as well as for 


irun for steel-making If. p.t. less was quoted last week, and the | 
reduction in the prices for foundry pig amounts to 2f. and 3f. p.t. | 
When recently tendering for fuel for the Belgian Railways inland | 


pits, on the whole, asked the former prices, the Litge collieries 
only quoting 0.25 p.t. less. 


Steady Condition in France. 


Reports lately received give a more favourable account of | 


the business in iron and steel on the French market. The rise in 
the prices for coke that will come into force on the Ist of July has 
caused the members of the Basic Syndicate to resolve upon an 
advance of 3.75f. p.t. for basic. 
request. 
on foreign account. 
firm, 


The condition of prices has remained pretty 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 22nd. 

Tt Chicago and Alton Railroad has just contracted for forty 
locomotives, the Minneapolis and St. Louis, twelve, and the lowa 
Central, ten. Four other railway systems are in the market this 
week for sixty engines, which will be arranged for by Saturday. 
The inquiries for steel cars are not abating, and several Pacific 
coast roads have been asking for prices on cars running into the 
thousands, on which deliveries will begin September Ist, and 
continue for the following six months. The financial situation is 
favourable, and the surplus reserves of the bank are well above 
the level reported at this time last year. 

The only trouble the railway managers have to face is the more 
or less unfavourable railway legislation which has passed Congress, 
the working out of which cannot be told at the present time. 
Railway dividends are satisfactory to stockholders, and European 
money-lenders are willing to invest in American securities in a 
manner that is very gratifying to American bankers and railroad 
men, The general tone of the steel market is satisfactory, though 
the moderating demand is having a downward tendency upon 
prices, 
go to a Pittsburg concern, which is independent. Jones and 
Laughlins will manufacture the rolled material. An inquiry for 
24,000 tons of shapes and plates came from a car works in 
lennessee. The projected Louisville bridge calls for 16,000 tons 
of material, and the Canadian Pacific bridge across the St. 
Lawrence, calls for 14,000 tons, both of which were taken by the 
American Bridge Company, a branch of the United States ‘Steel 
Corporation, The manufacturers of electrical supplies are sold up 
for the summer, and the good demand for the export trade is 
encountered, and is being taken care of. Buyers of copper are 
still awaiting developments, and large anticipated transactions are 
still in abeyance. The consumption of copper continues heavy, 
both in foreign and domestic markets. Production is still curtailed, 
at — this is the impression the producers of copper wish to have 
made, 





MINE Rescur Apraratus.-A committee appointed by the 
Council of the Royal Society of Arts, and under the chairmanship 
of Sir Henry Cunynghame, K.C.B., is considering the relative 
merits of a number of life-saving appliances which have been sub- 
mitted in response to an offer under the Fothergill Trust of a gold 
medal or prize of £20 for the best portable apparatus for enabling 
men to undertake rescue work in mines or other places where the 
air is noxious. The Committee of the society are in communica- 


tion with the South Midland Coalowners’ Mine Rescue Experi- 
mental Committee, which is also conducting: exhaustive inquiries 
with a view to discovering the most suitable apparatus for use in 
the South Midland coalfields, 





Finished iron meets with fair | 
In coal a regular trade is being done, both locally and | 


The contract for the forty-six Panama Canal Locks will | 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 


drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given atthe end of the abridgment, give notice at 
the Patent-ofiice of opposition to the grant of a Patent. 


TURBINE MACHINERY. 


19,968. September Ist, 1909.—IMPROVEMENTS IN PACKINGS FOR 
RovatinG SHAFTS, Percy Knight, 4, Wesley-terrace, Holyhead, 
Anglesea 

The engraving shows a section of a turbine with the improved 

packing applied to the rotor and the casing. Thin sheet dises A, 


shaft or rotor in pairs alternately with distance pieces B, The 





Ne? 19,968. 

















When the abridgment is not illustrated the Specification is without | 





having their peripheries dished as shown, are threaded on to the | 


whole series is then secured by a nut, as at C, or a ring and studs, | 


asat D. The two rings in each pair are oppositely directed, and 
at their outer edges they bear against the oblique walls of V-shaped 
grooves turned in the casing, or in a bush let into the casing. 
Holes drilled in the second of each pair of rings, as at E, prevent 
any accumulation of pressure between the packing elements, which 
would otherwise unduly increase the frictional Josses.—/une 8th, 


| 1910. 


TRANSMISSION AND POWER. 


} 13,017. June 3rd, 1909.—IMPROVEMENTS IN FLEXIBLE SHAFTING, 
Robert Thomlinson, 6, Fairhurst-street, Liverpool. 
Tubular core pieces A in short lengths bave wound upon them 
on the outside a bar B in the form of a spiral. Sleeves C with 
| their edges bevelled to permit bending are placed outside the 
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whole, and, if desired, to prevent elongation of the shaft, a wire 
rope may be passed through the interior of the core pieces A. As 
| an alternative design balls may be placed between each section of 
the core so as to increase the flexibility. It is claimed that the 
shaft thus formed can withstand and transmit torsional stresses. 
June Sth, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


18,955.—August 17th, 1909.—IMpRovVEMENTS IN Liquip FUEL 
Burners. Henry Pearson and Pewy Cox, both of 1, Tudor- 
parade, Beckenham-lane, Shortlands, Kent. 

The burner dealt with in this invention is particularly adapted 
for the steam generators of motor road vehicles, and is designed 
to be easily started and overhauled. — It consists of a spiral pipe 
A, through which liquid fuel is fed to the nozzle B. The spiral 
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supported in a framework mounted on the nozzle, and it is 
arranged that the flame issuing from the nozzle shall be deflected 
by a cap C, and impinge against and heat the outer ends of the 
spiral. These ends are protected from direct contact with the 
flame by asbestos packed sleeves D D. The orifice of the nozzle is 
made adjustable, so as to regulate the supply of fuel. A blow-lamp 
is used to heat the ceil when the burner is being started. —J wie 8th, 
1910, 








TRANSFORMERS. 


23,938. “October 19th, 1909.—IMpROVEMENTS IN ELE&CTRICAL 
TRANSFORMERS, Charles Le Geyt Fortescue, of 435, Franklin- 
acenue, Wilkinsburg, Pennsylvania, USA. 

The object of this invention is to provide an improved laminated 
core structure, by the use of which the expenses of operation and 
the losses in the transformer may be reduced. The invention is 
‘imited to transformers having core structures built up in the 
ordinary way by assembling a plurality of ‘‘ L-shaped plates or 
punchings, so that the complete structure may be considered as 
comprising a plurality of magnetic circuits in parallel, each of 
which contains two air gaps. In order to reduce the mean length 
of turn in the transformer windings it has been found desirable to 
reduce the cross sectional area of the portions of the core structure 
which are disposed within the coils, The flux density of the por- 
tions having the reduced cross section is increased, and, according 
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Detail view of one 
of the core members 





Sectional Plan. 


to the invention, the losses in the transformer are minimised by so 
constructing the laminated core members as to entirely avoid air 
gaps in the reduced sections above referred to. It will be under- 
stood that in core members of uniform cross section the location of 
these air gaps would have no effect provided the laminw are 
thoroughly interleaved in order to produce a solid and compact 
structure. On the other hand, when a portion of the core member 
is reduced in cross section the effect produced by a favourable 
arrangement of the punchings is very marked. For example, it 
has been found that in a system of distribution having a large 
lighting or other peak load the line losses may be materially 
reduced, and the all-day efficiency of the system improved by 
using transformers in which the punchings are so formed and 
arranged that no air gaps between parts of the lamina will be 
situated in the reduced cross section of the core.—June Sth, 
1910. 


SWITCH GEAR. 


25,156. November Ist, 1909.—IMPROVEMENTS IN 
SwitcHEs, Stanley Evered and Evered and Co., 
Works, Smethwick, Stafford. 

According to this invention, the locking of the blade or brush in 
its ‘‘on” or ‘ off” position is effected by a pair of arms of a stirrup 
or yoke-like form pivoted to an axis below that on which the 
operating lever handle and blade or brush turn. The yoke-like arms 
have a coiled spring in tension tendi to reduce the angular 
space between them, one of the pair of yoke-like arms engaging 
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with one or other of two notches provided in the end of cach con- 
tact-making bar or arm, constituting the blade or brush of the 
switch, for locking the blade or brush in either its ‘‘on” or 
“off” position ; or one of the pair of yoke-like arms effecting 
the locking of the blade or brush in its ‘‘on” position, and the 
other effecting the locking of the same in its ‘‘ off” position, or 
preventing the accidental contact of the blade or, brush with the 
terminals of the switch with which the free end of the blade or 
brush engages for closing the electrical circuit. The lower right- 
hand engraving shows a slightly moditied form of the invention.— 
June Sth, 1910, 


TESTING AND MEASURING INSTRUMENTS. 


15,438. July 2nd, 1909.—IMPROVEMENTS IN ELECTRICITY METERS, 
George Hookham, of 4, New Bartholomew-street, Birmingham. 

In this meter, which forms the subject of an earlier patent, a 
correction coil is so arranged that the current through it tends to 
strengthen the permanent magnet, and so protects the magnet in 
the case of an excessive current passing through the armature and 
tending to de-magnetise it. A more perfect and powerful correc- 
tion may, however, be obtained by means of a separate and inde- 
pendent electro-magnet acting upon a remote portion of tbe 
armature from the permanent magnet, as is well known. The 
present invention relates to the use of this magnet. A is the 
permanent magnet, and A A the poles thereof. FB is the 
armature revolving between the poles of the permanent magnet, 
and totally immersed in mercury contained in the space or 
chamber C. JD is a band or ring forming the sides of the 
chamber, and EE are conductors insulated from the band and 
serving to convey the current to be measured into and out of the 
mercury. In the arrangement here shown the current passes 
diametrically across the disc, and on a part of the diameter, 
remote from the poles of the permanent magnet, there are the 
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poles F F—or one pole only—of an electro-magnet G, whose 
winding carries the current to be measured in such a sense that the 
tield of this magnet tends to rotate the armature in the same 
direction as the permanent magnet. These electro-magnet poles 
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may be of cylindrical form as shown, and are preferably rounded 
upon the faces adjacent to the armature. G!G!are two projec- 
tions of the electro-magnet which serve to convey a portion of its 
field in the direction of the poles of the permanent magnet, and as 
they are of opposite polarity, they tend to strengthen the perma- 
nent magnet.—J ue Sth, 1910. 


MINES AND METALS. 


2628. February 2nd, 1910.—IMPROVEMENTS IN THE MANUFACTURE 
OF SLAG CEMENT, J. G. A. Rhodin, 39, Grasmere-road, Mus- 
well Hill. 

The slag may either be hot and fresh from a granulator, or 
already cold and powdered. In either case it is introduced into a 
furnace having a temperature of about 900 deg. Cent. Before or 
after its introduction it is mixed intimately with suitable propor- 
tions of powdered lime, an alkaline ch'oride, whereby the quantity 
of lime taken up by the slag is greatly increased, sulphate of iron 
or of an alkali, whereby the hydraulic properties of the cement are 
improved, and a substance yielding calcium aluminate at 900 deg. 
Cent., whereby the keeping properties of the cement are increased. 
The mixture within the furnace is kept in an atmosphere of air and 
steam, and when the evolution of sulphur dioxide ceases the cement 
is taken out, cooled, and ground. The specification states that the 
following percentages have been found satisfactory when working 
with a slag containing 43 per cent. of lime :—Slag, 100 parts ; lime, 
22.5 parts ; common salt, 0.75 parts ; crystallised magnesium sul- 
phate, 0.75 parts; aluminium sulphate containing 50 per cent. 
water, 1.5 parts.—/une 8th. 1910. 






AERONAUTICS. 


»,717. October 16th, 1909.—AN IMPROVED MECHANISM FOR Con- 
TROLLING PROPELLERS. Frédéric Charles Rossel, 
Montbel:ard, Doubs, France. 

The transmission gear herewith described is applicable to air 

vessels and ships generally and is intended to facilitate 

manceuvring. The engine shaft A drives the bevel wheel B which 
is mounted on a differential gear box C. This box is journaled in 
ball bearings within 

mounted on spindles bevel wheels E. 


» 
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These latter wheels transmit 





power to the shafts F F, which, as shown, connect with the pro- | 
peller shafts. Friction brakes GG are provided, and by their 
means one propeller can be caused to rotate slower than the other, 
thus giving a turning force to the vessel or airship. By disposing 
three propellers with their shafts in the form of the letter T it is 
claimed that in addition to the steering effect a steadying action is 
— for longitudinal pitching and transverse rolling.—./ ne 8th, 
910. 


ORDNANCE AND ARMOUR. 


13,243. June 5th, 1909.—IMpROVEMENTS IN ELEVATING AND 
LOADING GEAR FOR ORDNANCE, Arthur Trevor Dawson, 
Lieutenant R.N., and George Thomas Buckham, both of 
Vickers, Sons, and Maxim, Limited, 32, Victoria-street, 
Westminster. 

The gear herewith illustrated provides two separate means for 





a suitable casing D, and carries within it, | 


| caused by the contraction of the volume of the compound. 


| the funnel. 





altering the angle of elevation of a gun on its carriage. 
it is intended that one of these means shall be used for setting 
the elevation to any desired angle, while the other will afford a 
quick motion for bringing the gun from this angle down to the 
loading position, and then back to the former tiring position. 
Fig. 2 shows the gun elevated to a 45 deg. firing position, and 
Fig. 3 shows it in the loading position. Fig. 1 is a section through 
the main trunnions. The gun is carried in a cradle A swung from 
|a carriage B. The swinging cradle has two segmental guides C C 
rigidly attached to it, and on each of these a rack D toothed on 
both top and bottom loosely slides. A pinion E works on the 
upper surface of each rack, and a second pinion F on the lower. 


N° 13,243. 

















The upper pinion is driven from the worm and worm wheel G and 
hand wheel H, all the fittings of which are attached to and swing 
with the cradle. 
lower pinion F, except that all the fittings in this case are tixed to 
the gun carriage. 
that rotation of the upper pinion E elevates the cradle and gun, 
the rack D during this time remaining stationary, relatively to the 
gun carriage. This is the means employed for moving the gun 
quickly from the firing to the loading position, and back again. 
The lower pinion F, on the other hand, if rotated, causes the gun 
to be elevated, the rack during this movement moving solidly with 
the cradle, without motion between it and the segmental 
guides. This movement is employed for setting the gun in the 
tiring position.—-./J ne 8th, 1910. 
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MISCELLANEOUS. 
20,105. September 2nd, 1909.—IMPROVEMENTS IN FILLING ELEC- 
TRIc JormNT Boxes, Charles James Beaver, of Holm Lea, 


Ashley-road Hall, Chester, and Ernest Alexander Claremont, 

of Thostle Nest House, Old Trafford, Manchester. 
In filling joint boxes used in the forming of connections between 
lengths of cable vith insulating compound difficulty is experienced 


In practice 


Similar arrangements are made for driving the | 


By following out these details it will be seen | 








weights within the said shell having suitable knife-edge projec- 
tions ; bearings within the shell to receive the knife edges ; ball 
bearings in suitable pockets at the inner ends of said weights ; an 
internal spring connection spindle 8, with a collar 9 thereon, for 
receiving the force of the said governor weights: an external 
adjustable connecting sleeve 7; a coiled tension spring fitting in 
suitable screw-thread recesses between the said sleeve and interna! 


959471 
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spring connection ; a collar 14 on the outer end of the said shell 4, 
within which the said sleeve 7 is adjustably supported by suitable 
serew threads ; a suitable ball race with bearing balls 19 arranged 
in the outer end of the spindle 8 ; a governor stem 16, conical at 
its outer end to fit the said ball bearing ; a suitable oil packing 
20-21 around the said stem ; a spring 23 around the said stem ; 
and a collar 16ft. on the stem for receiving the thrust of the said 
spring for holding it in yielding contact with the ball bearing. 
958,855. Exrerric Furnace, H. A. Donne, Clarkesburg, We Va. 
Filed Jannary ldth, 1910. 

Generally speaking this patent is for an electric furnace com 

prising a circular electrode increasing in diameter downwardly, 








in insuring that the box shall be completely and efficiently filled | 


| with such compound. Owing to the viscous nature of the com- 
pound it is necessary to liquefy it by heating before pouring it 
into the box, and owing to the fact that immediately on entering 
the box it commences rapidly to cool and solidify and contract in 
volume there is a tendency for air and even gases given off by the 
compound to be entrapped and thereby and by the contraction 
of the volume of the compound cavities form in the box void 
of the compound. The object of this invention is to obviate or 
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minimise the difficulty above referred to. The inventor con- 
structs a funnel to fit into the opening through which the box 
is filled. The box is filled with the heated and liquetied com- 
pound through this funnel, and after the box is apparently full 
the funnel is left in position with a quantity of heated and 
liquefied compound standing in it. 


drops or is sucked in to fill spaces 
In 
order that the heat of the compound in the funnel may be retained 


and air have escaped and 


| when the compound is passing through or standing in it the in- 


ventor arranges some means of heating or retaining the heat in 
Of such means it is preferred to construct the funnel 
with an outside jacket so as to form an annular space around the 


The weight or head of com- 
pound in the funnel tends to expel the gases, and the compound 
| in the funnel flows into the box to fill up spaces whence the gases | 


body of the funnel which can be filled with a hot liquid, such as | 
| hot water or with some of the hot compound which is being 


poured into the box.—June 8th, 1910. 





_ SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


959,471. GOVERNOR FOR STEAM OR ELASTIC-FLUID ENGINES, C. W. 
Dake, Grand Rapids, Mich., assignor to the Dake-Amevrican 
Steam Turbine Company, Grand Rapids, Mich.—Filed June 
13th, 1908. 

There are seven long claims; the first, which we give, ade- | 
quately describes the invention. In a governor mechanism, the 
combination of the external protecting casing 1 ; a revoluble shell 
4 suitably secured to the end of the engine shaft; governor 











and a plurality of annularly disposed groups of electrodes 
surrounding said tirst-named electrode, each group being disposed 
in a different horizontal plane, but there are no fewer than 
nineteen claims, 


958,972. SHEARING TOOL, G. EB. Pellissier, Holyoke, Mass., assiguo 
to Goldschmidt Thermit Compan y, New York, Fs Ot ‘or por uv 

tion of New York,—Filed December 28th, 1908. 
This patentis fora special portable tool for removing excrescences 

















and fettling up thermit welds. Its construction is too obvious to 
need description, There are two claims, 


959,612. Water-rUBE STEAM GENERATOR, /. //. Rosenthal and 
A. Spuer, Loudon, Kugland, assiquors to the Balwock and Wilco 
Company, Bayonne, NVS., 7 Corporation of New Jersey.— Filed 

Felynary 16th, 1909. 
No description is required of this, one of the latest modification 





of the Babcock boiler. It will be seen that some of the upper 
tubes, being above the water level in the top drum, act as super 
heaters, There are three claims, 
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THE DESIGN OF RIVETED BRACKETS. 
By W. T. 8. BUTLIN, A.M.LC.E., Wh. Ex. 


In Engineering News of August 19th, 1909, under the 
title of “ Tables for Computing Excentric Riveted Joints,” 
Mr. Munroe R. Hall described a method of dealing with 
the above problem. Accompanying the paper were 
ceveral tables* giving figures which are applicable to the 
common sizes of rivets. Considerable labour was, no 
doubt, expended in the preparation of these useful tables, 
and they supply a much needed basis for the proper design 
of riveted brackets, which as often as not is based upon 
come rule-of-thumb proportions, such as one finds some- 
times used by shipbuilders. The limitation of the method, 
however, lies in the fact that each table applies directly 


only to a single size of rivet, and then only for the condi- ! 


They are :— 
(1) Direct stress due to the load. 
(2) Stress due to the moment caused by the load 
acting at a distance from the support. 

The direct stress per rivet may be taken as the total 

load P, divided by the number of rivets n. 
Direct stress per rivet = : (1) 
The line of action of this stress is parallel to the line of 
action of the load P. 

The moment due to the excentricity of the load is the 
total load P, into /, the distance between the line of 
action of P and a parallel line through the centre of 
gravity of the rivets. 

Total moment on rivets = P /. 





nw r z , 
TABLE OF VauLves or “ Incn Units. 





Number of rivets. 





cain 2 3 4 5 6 7 8 ne 2 12 13 14 15 
ies ..| 1-000 -500 | -800 | -200 1428-1072 -0883 .0667  -0545 -04540 -03850  -03330  -02860 -02500 
1 -800 +400 | -240 | -160-1142 0857-0667 -0533 -0436 03630-03080 -02640 -02290 -02000 
14 -666 333 | -200 | -1333 0952  -0712 -0556 -0444 0863-03028 -02564 | -02200  -01904  -01687 
r -B71 -286 | -1715 | -1142 0816 | -0611  -0476 0381-0312 -02592 | -02200 | -01872 -01635  -01430 
2 -500 +250 | -1500 | -1000 -0714 | -0585 | -0417  -0333 -0272 | -02270 -01920 -01650 | -01430 -01250 
9} 444.222 | 1893 | 0888-0684 | .0475 | 0870-0296 -0242 | 02020-01710 01460-01270 -01111 
a1 -400 +200 | 1200 -0800 -0571  -0428 -0333 -0266 -0218  -01815 -01540 -013:0 -01145  -01000 
09 -364 -182 | -1090 | -0728 0519 | -0388 | -0303  -0243 -0198 -01650 -01400  -01200 -0:048 -00910 
3 333-167 | -10CO -0667 -0476  -0357  -0278 -0222 -0182 -01514 -01282 -01100 .00953 .09833 
3 uc.) +286 +143 -0858 | -0571  -0408  -0305 | -0238 0190-0156 -01296 -01100  -00935 -00817 -00715 
250 | 125 | -0750  -0500 -0857  -0268  -0209 0167-0136 -01130 -00960  -00825 02715 -00625 
4! -222 -111 | -0666 0444-0317 | -0287 | 0185 0148-0121 | -01010 | -G0855 | -00788  -00635 —-00555 
5 +200 -100  -0600 | -0400 0286-0214 | -0167 0183-0109 -00908 -00770  -00665 | -00577  -00500 
5} +182 -0910 -0546 -0364 -0259  -0194 | 0151-0121 -0099 -00825 00700 | -00600 -00524 | -00455 
6 -167 0833 | -0500 -0333 0238-0178 | 0139-0111 -0091  -00757  -00641  -00550  -00476 -00417 

Bolts. | < Rivets. 
Sistine ae : Single Double Tons bearing value in plates of thickness 
value. bottom| £ | Area. | shear shear é . ; . i 
e thread.| © ale, | vee | 4 s : rs , 8 i : 
“Comm Tons, mr y | aq. in. an Tons. - ee _ : - 
119-595 «119 | 4 | «i 98 | 1-72 | 1-25 | 1-56 | 1-87 - — _ —-|- 
2.04 1.02 208] g| -807 1-51 269 1-56 1-95 2:34 | 2.72 | — we . =e 
01 1-60 | 301] g| 4d) 2-81 387 1-87) ot 81 | 3.27 | 3-75 a 
4-18) 2.09 | .418 | -601 | 8-00 | 5-26 | 2-19 | 2-72 | 8.27 | 8-82 | 4-37 | 4-91 | 5-46) — | — 
54) 2-77 | -5541/1 | -785 | 8-92 | 6-88 | 2-50 | 3-12 | 3-75 | 4.87 | 5-00 | 5-62 | 6.25 | 7-50| — 
6-04 8-47 694/12] -994 | 4.96 8-70 2-82 | 3-51 4.22 | 4-92 | 5-62 | 6-32 | 7-03  8.44| 9.84 
8.98 | 4-49 -899 | 1} | 1-227 6-13 10-73 3-22 3-90 4-69 5-47 6-25 7-C2 7-82 9-87 10-94 
10-50 5-25 1-05 | 12 = she i - = an To 
13-00 6-50 1-30 |14)  — << a ms = a a oa _ a 
Working stresses taken :—Bearing of rivets, 10 tons per square inch; shearing of rivets, 5 tons per square inch ; double shear, 


1} times single shear ; tension in bolts, 5 tons per square inch. 


tions of single shear. Should the governing factor be 
double shear or bearing area, the figures given in the 
table must be multiplied by the corresponding coefficients, 
to suit the case. The final stage in the calculation con- 
sists in the extraction of the square root of the sum of two 
squares, which gives the fibre stress in the extreme outer 
rivets. The process is therefore somewhat tedious, and at 
each of the several steps of which it consists there is the 
possibility of error creeping in, and further, the result as 
obtained is not in its most useful form, the actual load 
per rivet being of greater practical value than the stress 
in pounds per square inch. 

In the following article I propose to show that by 
dealing with the problem in a more general manner 
a formula may be obtained having the widest application 
and giving results which, compiled in a single table, can 
be applied to any conditions, since the results are inde- 
pendent of the size of rivet and conditions of shearing or 
of bearing. By the application of certain simple geo- 
inetrie properties to a diagram the process for extracting 
the square root of the sum of two squares is performed 
graphically, and need only be specially’caleulated when 
beyond the range of the diagram or where special accuracy 
is desirable. The solution of the problem is thus, both in 
its early and final stages, made very simple and rapid, 
with the chances of error correspondingly reduced. The 
final result obtained is the actual maximum load in tons 
on the extreme outer rivets of the bracket, which latter 
may be chosen to suit the load from the accompanying 
small table of rivets and bolts, which has been added to 
make the article complete, and render it fit for immediate 
use in the drawing-office. 

THEORY. 

When a load is supported by means of a bracket, the 
bolts or rivets fixing the bracket to the main supporting 
structure are subjected to a combination of stresses. 


* Only one was published. 


| inereases the resultant stress in the top outermost rivet, 


If z is the section modulus for the group of rivets, and 





a is the area of one rivet, 
then maximum stress in the extreme outer rivets, due to | 
; Pl | 
the moment PJ, is per rivet = ie (2) 
The line of action of this stress is perpendicular to the 
line of the rivets. 
By combining these two stresses (1) and (2) the result- | 
ant maximum stress R in each extreme outer rivet is 
obtained, and is, when direct and bending stress are 
perpendicular, 


ATES 
n z 
=i y# 
y 7 Bape tee Th, ee (6) 
= Plea say, where a = 1 ,@ 
. ji n2/? + 2 


Having obtained this resultant, it now only remains to 
choose a rivet giving suitable strength in shear and bear- 
ing properties safely to resist the value thus given. 

NOTES AS TO LOADING. 

Fig. 1 shows the load P acting parallel to the line of 
rivets of the bracket. The small arrows indicate the dis- 
tribution of forces over the rivets; that due to the 
moment of the load is indicated by B, while direct stress 
is shown by D, and the resultant of these two, which in 
the case of the outermost rivets gives the maximum force 
or load on the rivets, is indicated by R. 

Fig. 2 shows the load P shifted to an inclined position, 
and it will be noted that the horizontal component of P 


but reduces that in the bottom rivet. 

In Fig. 3 P is further inclined until it has become 
horizontal, and the tendency noted above in Fig. 2 is 
further exaggerated, being here at its maximum under 











these conditions, while the vertical component has 
entirely disappeared. The manner in which the distance 
l for obtaining the moment of P about the centre of 
gravity of the rivets is obtained should be noted in each 
case. 

Conditions as shown in Fig. 1 are the most usual in 











Fig. 1 


practice, and in order to perform the combination of the 
forces B and D, with rapidity and a minimum of trouble, 
the diagrams below have been constructed. A glance at 
them will be sufficient to indicate theiruse. See also the 
examples given later. 

Now, with regard to the section modulus of the group 
of rivets, if n be the number of rivets, p the pitch, and a 


; : 











Fig. 2 


the area of a single rivet, then it is easy to prove that 
when v is odd the value of the section modulus 


2a 1 2) 
{ —_ 2 
n—1 | Pp? +. (2p)? + (py + (* 5 r) 
i . 
rf ee ne « (4) 
Zz 4p { 7 2 ' 
and when 7 is even 
a_n—1.,( gg 4 oe ee n—1\?) ., 
—— — >: oF + 1.5 + 2.5? ss i ( ~% -. (9) 
4p { = ) 
R=B+D 














Fig. 3 


The table below gives the resulting values for the more 
common pitches of rivets, and for numbers of rivets up to 


| 15; it will be observed that the values of “, as given by 
| z 


equations (4) and (5), depend only upon the pitch p and the 

number of rivets ”, conditions with regard to shear and 

bearing of the rivets being immaterial. Since the value of 

> 

fi in equation (2) is also independent to the same ex- 

tent, it follows that this condition also applies to the value 
aye 
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1S&7’R.S, Joist“ 
Fig. 4 


of equation (3), which gives R the resultant load in the 
extreme outer rivets. 
EXAMPLES. 

Case 1.—As an example, I have selected the standard 
cleats* which are given as suitable for a rolled steel joist 
18in. by Tin. by 75 lb., when the span is not less than 
18ft. When acting as a freely supported beam, a load of 
32 tons can be supported with a stress of 7 tons per 
square inch. Consequently, 16 tons have to be taken by 
the cleats each end. 

Fig. 4 gives the details from which we get for purposes 





* See Dorman, Long’s “‘ Pocket Companivn.” 
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n=—4 "ai = 9, 
p= 3hin. 
¢ = 2}in. 





in the .55in. thick joist web. (See table of rivets.) 
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eval 
Fig. 5 
Reference to the table for values of . gives for n = 4 


= 0858. Now, on Dia- 


and p = 34in., the figure “ 


gram I. find where the vertical through : = .0858, inter- 


sects the horizontal through the value »/ = 9. Follow 
the circle through this point down to the base, this gives 

















the value = .140, which is the value of | a ee 
ee a 
in equation (3). 
ae 1 Tons 
t 0 
j S40 ” 
, %s plate 
110 
a 
tf lo} 
g 8 % rivets 
ICT] Se pitch 
izHe 
s° 
Mien | 2) Gee 
4x4 x 4 angle 
Fig. 6 
Put these values in the equation. 
Maximum load on rivet = R = Pla, 
> 
er — R 
la 
4.91 
= - = 15.6 tons. 
225x.14- °°" * 
: The rivets and cleats are therefore fairly correctly 


designed for the maximum load they will have to take, | 


viz., about 16 tons. 
slightly according to the working stresses adopted for the 
rivets. 
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6'x 33x angle 
Fig. 7 


Case 2.—As a further example, in which the conditions 
are slightly altered, I have selected the cleats as shown in 
the same book as suitable for a 12in. x 6in. rolled steel 
joist, when the span is not less than 16ft., when, under 
approximately the same conditions as before, the end 
cleats will have to take a load of 9 tons. 


The rivets are jin. diameter, which give a double shear 
value of 5.26 tons, and a bearing value of 4.91 tons each 


The conclusion may, of course, vary | 


. 2 FF 
= PP iy Sid (since two rivets are 
3.375 X .220 
supposed concentrated on same 
centre line), 
= 10.1 tons. 
The design is therefore correct, and even a little on the 
safe side. 
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Values of nl. 7 to 200. 
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Case 3.—It is required to design a bracket to support 

10 tons at a distance of 20in. from the support. We must 

| assume a certain pitch, and also a number of rivets, and 
| from these find the size of rivet required and the thick- 
| ness of bracket plate—see Fig. 6. 
We have P= 10 tons. Take n 

1 = 20in. p= 


=8,say; 2i= 160. 


3}in., say. 


| 


70 to 2000. 


Vaiues of al. 


Tue Evciveer 


As before, from n and p we get a. value of .0288 for 





Fig. 5 gives the details, from which we get the follow- 
ing particulars :—n = 2, if we consider the two rows of 
rivets as collected at the centre line, and / = 33in. is the 


1 ae : 
i” and from “ and n/ we get a value of .0242 for a from 


| Diagram I. 


Values of Y in Inch Units Ol to °23. 
DIAGRAM 1 


5 8 
Values of £ in Inch Units 001 to 023. 
DIAGRAM 2 


the top four pairs of bolts are lin. diameter, and the 
bottom four are fin. diameter, since these latter are under 
shear only. 


Fig. 7 shows an alternative design for the same loading, 
but the bracket has been limited in depth, by employ ing 
two lines of rivets and decreasing pitch and diameter of 
rivets. 





2 2 


Fig. 8 has been added to show the scope of the dia 
grams and tables, and as will be seen by inspection, is for 
the bolting of a steel bracket to a support, the exce: 
tricity of the load being very great. 

Here P 

l 


2; take p = 4in., say n/ 


100in.; take n - 


500 


5D say. 


Diagram i. 


~ 
= 


2 
Ss Ss a 


~) 





Swain Sc 


.050, and a = .050, 


: : v 
From Tables and Diagram I. find "4 


noting that the value of 7 / is between 200 and the base 
line. 
In finding the value of a it will be seen that the inte: 


| section of n 1 = 500 and = - 050 takes place at a point 
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Fig. 8 


distance from this centre line to the support, while p is 
6in. The rivets are fin. diameter, which size gives a safe 
load of 8.75 tons when bearing in a .5in. thick web. 


Find, as before, values of and a, and then, as before 


R 


~ Te 


Pp 





Taking the equation as before, the load on each rivet 
R=Pis« 
= 10 x 20 x °0242 = 4.84 tons. | 
From the rivet table we find that Zin. rivets in a ,*;in. | 
thick plate are suitable. Fig. 6 shows this bracket, Xc. | 
Further we find that lin. bolts in pairs are required to | 
bolt the bracket to the support. It will be sufficient if | 


very near the base on the diagram, where also the 
intersecting part of the circle is practically a vertical 
straight line. As a result of which the value of a has 


. + 4s . E a 
become indistingnishable from the value of — , and may 


be taken as equal to it, without appreciable error. 11 
this particular case let us find the error. We have— 


we ee 
a 


: v (=a | as ( .050 ) = ¥/,000004+ .0025 
v 
= »/ 002504 = .05004. 


For our purposes .05004 is not different from .050, or, 
expressing this in words, we may say that the resultant 
load on the bolts is due practically entirely to the bend- 
ing moment. 

Using equation (3) as before, we find the load on the 
extreme bolts— 
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Ris D ie 
= PI“ =2 x 100 x .050. 





= 10 tons. 

Referring to the bolt table, 1jin. bolts in pairs will be 
found suitable, and it will only be necessary to put in the 
upper or tension half of the rows of bolts of this large 
size; the lower bolts being subject to a very slight shear 
only, may be greatly reduced in size, serving as they do 
to keep the bracket in place rather than to take stress. 

From considerations of space the diagrams are neces- 
sarily drawn to asimall scale, but this can be rectified 
when they are required to be used for working purposes. 





THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XVI. 
TEGUCIGALPO, Honpuras, March 31st, 1910. 

Tur troubles of Honduras have been many—political, 
financial, commercial, and social—and while things are, 
at the present time, in a quiescent condition, it would be 
extremely dangerous to prophesy that they represent 
anything like permanent peace. 

Physically, Honduras is a country of immense possi- 
bilities and most bountiful resources. It is one of those 
lands which yielded to its original conquerors, the 
Spaniards, great riches; and that it should have been the 
object of envy by so many other countries since, our own 
among them, is hardly to be wondered at. Even to-day 
the real productiveness of the Republic is in its infancy 
only, and with, say, twenty years of peace and the intro- 
duction of foreign capital, which thereafter would speedily 
be forthcoming, this well-favoured land would be con- 
verted into something approaching an Eldorado from an 
agricultural as well as from a mineral point of view. 

As things are at present it is absurd to suppose that 
foreigners will feel disposed to embark further money in 
a country which is continually in political and financial 
trouble, and one which, at the same time, moreover, 
treats its foreign creditors in a very questionable manner. 
The fact that there are so few foreigners in the Republic 
of Honduras is eloquent in itself. 
Amapala for an instance. 


Take the chief port of | 
Here there is not a single | 


British resident to be met with, save one, whose claim to | 


dispute ; the very British Consul and Vice-Consul are 
Germans—and excellent specimens of their nation, too, 
enjoying the respect and esteem of everyone alike. 
F There are but two Frenchmen; not a single American, 
; although there is a United States Consular Agent—who, 
3 it may be mentioned, is also a German; not a Spaniard 
nor an Italian; nor is there any other foreign nation 
represented but that of Germany, some fifteen of whose 
subjects are here resident, many of them having been in 
the country for over twenty years. Their presence 
naturally accounts for the great bulk of such trade as 
there is being in their hands ; and here, again, is afforded 
the sad spectacle of a commerce, which at one time was 
almost entirely in the hands of the British, having been 
transferred to those of their greatest trade mvals, and 
held so securely by them as to be beyond the possibility 
of recovery. If it is any consolation to mention it, how- 
ever, I am of opinion that the risks attending the trade 
affairs of Honduras at the present time are almost too 
great to render the incurring of them worth the while. 

Although it is now some few years since the last 
serious revolution in Honduras occurred, the bad effects 
which it left are still felt. There is an undoubted feeling 
of timidity and caution afield which prevents merchants 
from ordering any more goods than they think they can 
safely dispose of in a short amount of time, and no one in 
the commercial world whom I have so far encountered 
seems in the least inclined to enter boldly for any kind 
of enterprise, no matter how tempting it may be, and 
I may say that there are many alluring prospects in 
Honduras to-day, if one be rash enough to touch them. 

It is an extremely difficult matter to arrive at any 
satisfactory result of the MRepublic’s exports trade, 
however, since the Minister of Finance has publicly 
declared that “it is not at all necessary for exporters to 
make accurate returns of their shipments,” with the 
result that all such declarations must henceforth be 
subject to suspicion and doubt. There can be, none the 
less, no question at all that exports in almost every 
direction have fallen off, and although these are of some 
importance still, and will continue to be so in spite of all 
troubles, they are wholly unrepresentative of the immense 
resocrces and capabilities of this country. 

With regard to imports it is perhaps possible to arrive 
at some slight knowledge of the condition of things, and 
here I find that the Republic shows a decided increase, 
and in the face of the uncertainty of the political situation 
and the timidity of importers. One explanation for this, 
as afforded me by the largest importing house in the 
Republic—I need hardly say a German—is the absolute 
necessity of replenishing the depleted stocks, which, at 
the time of the past revolution, were allowed to run 
down to the lowest possible level. A second reason 
alleged is the release by the Government of heavy 
Customs duties to those merchants who lent them money 
at the war time, and to whom repayment was found 
impossible owing to the exhausted state of the national 
treasury. This abnormal condition of affairs has, to 
some extent, ceased, and the Customs House officials 
report things very quiet at this port—Amapala—which 
is the principal one in the Republic. 

That the great future of Honduras lies in its 
mineral resources there can be no question. While its 
agricultural possibilities are considerable, and the soil 
sufficiently rich to grow crop after crop without even so 
much asa single manuring, the bountiful mineral wealth 


be one of his Britannic Majesty's subjects is even in | 
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is at present acting as a lode-star to the native and 
foreign capitalist alike. The Republic is really divided 
into two almost equal zones—the northern, or agricultural 
section, and the southern, or mineral section. At the 
moment all attention is being bestowed upon the latter. 
The country is being actively exploited by a host of 
American promoters and concession-hunters—not, how- 
ever, with any very great success so far as the latter are 
concerned. 

There are at the present time in Tegucigalpa, the 
capital of this Republic, something like twenty or thirty 
Americans interested in obtaining concessions of some 
sort from the Government. While the reigning President 
is not unwilling to accept foreign capital, no matter 
whence it comes, although his American proclivities are 
not pronounced, every one of the propositions which have 
come down to Congress from the President for confirma- 
tion during this session has, to use an expressive 
American term, “ been turned down.” One of the most 
prominent of the Honduranean members of Congress 
observed to me: “Just as the missionaries were the 
advance-guard of the Spanish conquerors in this country 
four hundred years ago, so are the Yankee speculators 
the advance-guard of the American Government with its 
‘big stick.’ We are a small nation, but we mean to keep 
out the Americans as long as we can.” 

Honduras may be said with truth to be a mineralised 
country from one end to the other. What is not quartz 
formation is alluvial deposit, and in these respects it is 
the richest of all the Central American countries, and 
even takes precedence of Colombia. Mining was under- 
stood and roughly practised even before the Spaniards 
came with their cohorts and their cruelty to wrest the 
treasures of Nature from the ground and to rob the poor 
Indians of what they had so painfully and so patiently 
secured. The Conquistadores themselves did a great deal 
of good, solid work in the way of mining, and to-day all 
of the mines being worked by modern methods—there 
are but three of them, by the bye—are what are known as 
“antiguas,” that is old workings commenced by the 
Spaniards. Their shafts and their tunnels, marvels of 
enterprise and excellence of workmanship, are being 
utilised, and a large amount of ore, “dumped” by the 
former owners and deemed by them useless, is being 
cyanided, with profitable results to the new proprietors. 
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NATURAL RESOURCES OF HONDURAS 


The Honduras mines do not seem to have been worked 
to any great depth, and many of them have been aban- 
doned because, with the primitive methods at hand, the 
Spaniards were unable to follow the ore any lower down. 
How many of the weaithiest among them were left un- 
worked before they had reached a profit-earning stage, owing 
to the difficulties of transportation, it is impossible to say. 
Even to-day the great mineral wealth of the country is 
only talked about and not evidenced, on account of the 
absence of roads, and it is not likely that the industry can 
ever be brought to the region of permanent prosperity 
until a large amount of capital is expended upon a good 
wagon-road, and eventually upon a railway. Both 
schemes are perfectly practical as reproductive enterprises, 
and no doubt would have been undertaken but for the 
almost interminable political disturbances, which have | 
produced something like thirty revolutions in about thirty- | 
five years, and which have naturally impeded all industrial | 
progress, while they have succeeded in frightening foreign 
capital out of the country. 

The chief mining districts of the Republic of Honduras 
are situated in the Department of Tegucigalpa. This lies 
in the extensive range of mountains known as the San 
Juan, and many of the most successful mines are but a | 
few hours ride from the capital. 

In spite of the fact that the entire territory of the 
Republic is mineralised, in spite of the huge quantities of 
wealth known to have been taken out of the mines by the | 
Spaniards, and in spite of the abundance of labour and 
the generally mild mining laws in force, only two, or, at 
at the most, three, of the mines in Honduras are being | 
worked to-day. There are reasons for this apparently | 
anomalous condition of things, one among them being the | 
absence of foreign capital, while another is the difficulty 
of transporting heavy machinery across the terrific road | 
—so called—leading from the port of Amapala to the | 
capital of Tegucigalpa. I write the word “road” ad- | 
visedly, because, incredible as it may seem, there is but | 
this one in the whole of the Republic. | 

Well might one’s enthusiasm wane and one’s doubts be 
excited upon finding that such a state of things could 
exist in a twentieth-century country. Nevertheless, so it 
is. The enterprising capitalist, however, will look below | 
the surface in matters of this kind, and the deeper he 
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does look into Honduranean conditions the more con- 
vinced he will feel that the golden future of the country 
is none the less golden because it has been so long con- 
cealed, or, I should say, smothered. Honduras offers 
to-day a more remarkable return in the way of golden 
wealth to those who are plucky enough and enterprising 
enough to invest in its hidden treasure, than any mineral 
country that I am acquainted with. It is, in a word, a 
virgin field. And the question is:—Who are the lucky 
ones destined to till it, to draw from it that splendid 
hidden horde of wealth which will establish a new and 
valuable source of the world’s precious metal supply ? 

The British, who are as much persona grata with the 
Honduraneans as they are with all other Latin-American 
nations, could, if they show a spirit of enterprise, come in 
here and do great things as they have done in South 
Africa, in West Africa, in Western Australia, and in 
British Columbia. Will they do it; or will they permit 
timidity to control their actions, as they have done in 
Mexico, and only put in their capital after the Americans 
have secured the pick of the basket, or, yet again, allow 
the magnificent opportunities awaiting them in the way 
of machinery and appliances supplies to pass into the 
hands of their Transatlantic rivals also? I say, 
unhesitatingly, that notwithstanding all the drawbacks 
of bad roads, an unstable Government and a generally 
unfriendly feeling towards foreign enterprises of almost 
all kinds, Honduras offers the one great field of enterprise 
of to-day which can be secured, and held, if prompt and 
proper steps be taken. 

With the opening-up of the mines will come a demand 
for machinery supplies and equipments. Here the 
British manufacturer should have a good chance, since 
even the most prejudiced of critics admit that British 
mining machinery is the best to be obtained. The 
question to be considered at the present juncture, there- 
fore, is what kind of machinery will be required in 
Honduras when the great mining revival, which is so 
confidently expected, becomes an actuality? First, some- 
thing may be said as to the kind of formations met with. 

Silver ores are the most abundant, and in the aggregate 
the most valuable of any which exist. These mines are 
to be found upon the Pacific side of the Republic, while 
the gold washings, if not the gold mines proper, are most 
numerous upon the Atlantic slope. The white metal 

occurs in a variety of com- 
binations, with iron, lead, 
copper, and, in a few in- 





stances, with antimony. 

- Chlorides of silver are not 

~ Pa uncommon, and may be 
Sa reckoned among the richest 
A= ores to be met with in the 

= ENS . country. In the mineral 

CO Pas vos oVO VN, ohvos district of Yuscacan, for in- 
adee SYS cyeye, stance, there is for the mos: 

re Ve woys nal part an argentiferous galena, 
Sots Sy -_ and this, when systematically 
og worked, yields a decidedly 


encouraging product. In the 
Tegucigalpa district, on the 
other hand, as well as in the 


Se a _ Choluteca district, the same 
Xt a] Tobacco kind of ore is discovered, 
but in a matrix of quartz, 


with varying proportions of 
brown blende and sulphurets 
of zine and iron, with oxides 
of iron. 

Gold is found principally 
in numerous fissures, whose 
gangue is usually a clean 
white quartz, and frequently 
richly impregnated with copper glance and molybdenum 
glance. These accessory minerals occur either singly 
in the quartz gangue or are mixed in various combina- 
tions, according to the locality or depth of the workings 
from which they are taken. Auriferous outcrops with 
increased depths, gradually diminish in their yield of gold, 
and frequently pass into silver ores, the character of the 
vein assuming an entirely different mineralogical form. 

Copper deposits of excellent quality and value occur in 
several different regions of the Republic. _ The ores in all 
cases contain some proportion of silver. Those of Coloal, 
in the western part of the State, contain 50 per cent. of 
copper. The ores from the Olancho deposits have averaged 
even better, namely, 90 per cent. of pure copper. These 
copper deposits have been worked primarily for the silver 
which they contained. Under the peculiar circumstances 
of the country, and principally because of the extreme 
difficulties in communication, the production of copper 





Swars Se 


| has hitherto been regarded as unprofitable, and the pure 


material is hardly worth the cost of its transportation to 
the coast; with the improvements in the way of commu- 
nication which are anticipated, and the introduction of 
modern production plants, the copper mines of Honduras 
may well be expected to assume great importance, taking 


| into consideration the continually increasing demand for 


this metal. 

There are some copper mines in the neighbourhood of 
the Gulf of Fonseca, and the ore is found generally 
throughout the Pacific States. The copper ore is for the 


| most part uncombined with sulphur, and, therefore, does 


not require calcination. The old Spanish miners termed 
this material metal de color, red and blue oxides and 
green carbonates, with now and then brown. The veins 
are generally vertical, and the larger among them run east 
and west. 

There are five different kinds of mining carried on, or, 
I might say with more propriety, perhaps will one day be 
carried on in Honduras:—(a) Placer-mining, on the 
ground formed by water borne and mountain débris, 


containing native gold, sometimes occurring with pla- 


tinum and iridium; (6) in true fissure formations, being 
vents which were formed by volcanic or plutonic activity, 
gradually filled with mineral water, different from the 
surrounding rocks; (c) in contact veins formations, being 
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seams of minerals embedded between two different kinds 
of wall rocks; (d) where metallic minerals impregnate 
in an irregular manner stratified seams or eruptive 
rocks; and (e).in stocks, or huge masses of minerals 
forming irregular deposits in ordinary country rock. 

Something may be mentioned about placer-mining, 
which ha8-received but scant attention in Honduras, 
although there is abundance of evidence that the rivers 
are full of golden sands washed down by countless gene- 
rations of storm-water, and reposing in their rocky beds 
awaiting the dredgers of modern design to deal with them. 

There are a number of low-grade mines in the southern 
portion of the Republic which are just commencing to be 
worked,-and I understand-the encouragement has-been 
such as to-induce the proprietors, who are, for the greater 
part, Germans, to introduce modern plant and machinery. 
Up till now the appliances at hand have been decidedly 
primitive, but, owing greatly to the unsettled condition of 
the country, the owners of the principal mines, which are 
known by the name of “ Transito,” have preferred to take 
out what they could with their poor appliances than 
invest large sums in new machinery. However, it is 
practically decided to purchase a new plant at an early 
date, and the following installation is suggested :— 

Upon the south side of the hill, whereon the mine is 
situated, a mill is to be built, and the ore transported to 
it by means of gravity, the tramways being operated by a 
brake, and running from a hoisting station at the works, 
which will be situated upon the hill above the present | 
hoist. The ore will be hoisted from the mine in one-ton | 
skips, running between guides, and capable of travelling | 
both in the inclined and vertical sections of the shaft, and | 
the track will be continued from the collar of the shaft to | 
the head frame, where the skips will dump into a bin, | 
from which the cars on the gravity tram-line will be | 
loaded. The skips will be loaded underground from 
pockets or bins placed at each level. 

A gravity tram-line will deliver the ore to a rotary | 
crusher set on its own foundations apart from the mill, | 
but delivering the crushed ore direct to the mill bins. It 
is proposed to erect a mill of forty stamps, and this 
will be constructed with concrete foundations and cast 
iron anvil blocks below the mortars, which will probably 
be of a narrow pattern, suitable for a rapid crushing and 
discharging of the pulp. The particular ore in this 
district is best treated by fine crushing, and with a 
minimum of sliming. 

Below the mill a sufficient vertical fall will be allowed 
for the erection of concentrating machinery, should this 
eventually be found to be necessary. From the mill the 
tailings will be delivered by mean of a flume to the cyanide 
plant, for which a very good site hasbeenfound. The general 
s¢heme of this plant is as follows :—The pulp is delivered 
to a pointed box of special design, in which a conveyor- 
belt travels, removing the deposited solids ; after draining, 
these separated sands and slimes are dropped intc the 
hopper of a mechanical drier, and, after drying, are taken 
up by means of a second conveyor-belt, travelling the whole 
length of the seven sand vats. From this conveyor the 
sands are removed at any vat, and are then charged 
by means of a_ Blaisdell distributor, and, after treat- 
ment, are sluiced out by water under a head of 100ft., 
from tanks set upon the hill, and supplied by mine 
water. The sluiced-out tailings will be taken by a flume 
to the creek, from which depository they will again be 
removed during the rainy season. The leaching-vats are 
to be of steel, 30ft. in diameter, and arranged for the 
introduction of the cyanide solution from below. 

I may point out that in connection with all mining 
machinery intended for the Republic of Honduras, for 
many years to come, manufacturers would do well to 
remember that it is par excellence the labour-saving 
device which is the best likely to sell out here. This 
arises from the scarcity of labour, and the propensity at 
the time of revolution to sweep up into the net of which- 
ever party happens to be in the district all the available 
labour which exists, leaving the mine bare of hands. 
Thus, every means must be taken for reducing the 
dependence upon what may be regarded as the pro- 
miscuous labour of this country. An important instance 
odcurs in connection with the handling of tailings in the 
loading and the unloading of sand vats in the cyanide plant. 
This requires a cheap form of labour, which is generally 
supplied by a transient class, and mine managers tell 
me that they have experienced a great deal of trouble in 
this respect. In the working of a plant such as I am 
referring to at the present time, when everything depends 
upon the regular handling of a considerable tonnage, it 
it is necessary to eliminate almost entirely the dependence 
upon native labour. For this reason the pointed box and 
conveyor are to be substituted for the regular collecting 
vats in the cyanide plant. 

It is the general belief that Honduras is on the eve of 
a “boom” in mining which has never been approached, 
and the hope is expressed by all natives with whom I 
have discussed the matter that the British will not upon 
this occasion allow themselves to be outdone by others 
—meaning in this case by the Americans—but will come 
out here and work the mines for the common benefit. 
It may be said that titles are perfectly secure in this 
Republic, and foreigners’ rights are respected with great 
particularity, even in times of revolution, few, if any, 
cases of violation by either side being on record. This 
fact, at least, is worth attention, since it is different to 
the usual experience of foreign investors, as those who 
have, or have had, interests in such countries as Uruguay, 
Cuba, Brazil, and even the Argentine Republics have 
good cause to remember. The Honduraneans are also 
said to be honourable generally in their dealings with 
foreigners, and few cases of litigation between them and 
natives are to be found upon the records. If, indeed, it 
were at all possible to look forward to a period of un- 
interrupted peace, say, for ten or twenty years, Honduras 
would offer a field of enterprise of exceptional attractive- 
ness. Even as things are, I am not at all sure that it is 








not more to be recommended as a country worth exploit- 





ing in a cautious way than several other of the Latin- 
American States which have latterly been inviting foreign 
capital to enter. 








A SIMPLIFIED FORMULA FOR TEMPERATURE 
SCALES CONVERSION. 
By M. E. J. GHEURY. 

THE fact that both the Centigrade and the Fahrenheit 
scales are extensively used in the various treatises one 
has to refer to, whether in physical science or in engineer- 
ing, makes it imperative that a means of rapidly passing 
from one scale to the other should be available, so that 
anyone accustomed to one particular scale may readily 
reduce to that scale the temperatures expressed by means 
of the other. 

In order to do this, the ordinary formule 

T, = 97. +82 
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are available, and it seems as if no one was aware that a 
much better and easier rule to remember and to use is 
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Fig. 1 


Ty =9 T. + 32 from the first one, where @ is such that 


a=tand= J and from the second one taking o! for 
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origin T, = 5 (Ty, — 32), as @ = tan-! This is 
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quicker, simpler, and less liable to induce into error than 
the sketch of Fig. 1. 

It may be, however, so much improved as to doom to 
oblivion the two formule quoted above. 

It is to be noticed that both scales have a common 
point ; that is, there is a certain temperature which is 
expressed, on both scales, by the same number of degrees, 
for, equating (1) and (2), we get for T; = T. = T 
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from which we get T = — 40. 
Hence — 40 deg. Cent. = — 40 deg. Fah., and this 
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Fig. 3 


| temperature is, by a lucky chance, very easy to 
| remember. 

| When a graph presents a remarkable point it is often 
worth while to plot it with this particular point at the 
intersection of the two scales of «andy. This having 
been done, a graph passing by the new origin—Fig. 4— 
was obtained, and its equation was obtained at once and 
| found to be 


9 
T,+ 40 = (T, + 40) = 
v 


5) 


or T. + 40 = (T, + 40) 4 





available, for text-book after text-book, whether in physics | which may be written 


or in engineering, reproduces the above two expressions 
without any variance. 


These two formule, however, are very objectionable, | 
inasmuch as they differ widely from each other, so that | 
when using them one has to be very careful, not only to | 
make sure whether 32 has to be added or subtracted, but | 


rf 
| T= (1-+--@.... 
cd 


and T. = (T, + 40) — 40. (4) 


Two formule are obtained, which are entirely different 


also to ascertain if one has to use the reducing factor from those above, and much superior to the latter, for 
before introducing the 32 as in (1) or after introducing it | they are exactly similar, the only difference being the 


as in (2). (Which of the factors is to be used, ° or z 


vo 


never a doubtful question, as when degrees Fahrenheit 
are wanted, the unit being smaller, the number of these 
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units is greater and the factor : is to be used, while simi- 
5 


lar considerations decide at once that the factor 5 is to 
be used always when degrees Centigrade are required.) 

As a matter of fact, when asked to state the rule er 
abrupto, most people hurriedly make a sketch like Fig. 1, 
and then, with a little consideration, they state the 
formule—and this is the wisest plan, not to be misled by 
a trick of memory. 

A quicker way, and one which will seem preferable to 
most engineers, who are generally at home with graphs of 
the “straight line” type, is to sketch, in three strokes of 
a pencil, the diagrams shown, Figs. 2 and 3, from which, 
since the equation of the straight line is of the form 
y = ax + c,.where a is the tangent of the inclination of 
the line to the horizontal, one may deduce at a glance 





| 


is | 


7 
2/2 
200 





-40 


-40 100 Tc 


Fig. 4 


value of the reduction factor, and this, as we have seen, 


is never doubtful. 
By substituting these formule for the other ones the 


| work of reduction is greatly simplified. They have never 


been given in the literature concerned with the subject, 


| and for this reason they are believed to be so far unknown, 





at any rate in England, but Mr. F. K. Ferguson, of Paola, 
Kansas, improves upon it by doing away with the 
formule altogether, and stating one rule only—* Weather 
Monthly Review,” 1907—as follows:— —~ 


Add 40, take 9 or > , as the case may be, and subtract 40. 
ov 


A rule the superiority of which cannot be denied, 
and of such simplicity that one cannot do otherwise than 
remember it. 








A REPORT presented at the annual meeting of the 
American Railway Engineering and Maintenance-of-Way Associa- 
tion states that the average results of tests of Douglas fir indicate 
a decrease of the modulus of elasticity of from 10 to 15 per cert. 
for creosoted timber as compared with untreated timber, and a 
decrease of about 30 per cent. in the outer stress at elastic lin it 
and at failure. Creosoting appears to have little effect on Doug'as 
fir in tension or end compression, but weakens it from 20 to 25 ; er 
cent. in shear. Tests with other timbers show similar decrease of 
strength as the result of creosoting. 
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THE 22,000-TON FLOATING DOCK FOR BRAZIL. 
No. I. 


An effective addition to the efficiency of the Brazilian 


navy will shortly be made by the delivery at Rio de | 
Janeiro of the new 22,000-ton floating dock, which, during | 
recent months, has been under construction by Vickers, | 
This | 
floating dock is primarily intended for the accommodation | 


Sons and Maxim, Limited, of Barrow-in-Furness. 


of the three new Brazilian battleships of the Dreadnought 
type ordered in Great Britain under the administration 
of President Affonso Penna, according to the 1906 naval 
programme. In inviting designs and tenders for this 


work, the Brazilian Government simply specified that the | 


dock should be capable, when floating at its mooring in 
the port of Rio de Janeiro, of lifting and carrying a 


design have during several years past been noticed in 

| these columns. But it may not be without interest to 
' record the fact that no fewer than sixty-seven floating 
docks, having an aggregate lifting capacity of 486,691 
tons, have been or are now being built to their designs. 
We give on the next page a list of all floating docks of 
10,000 tons lifting power or over which, so far as our 
information goes, have been built or are now being built, 
along with the names of the constructors. 

From the foregoing it will be gathered that the Rio de 
Janeiro dock is the largest which has been built in Great 
Britain, but it is surpassed by the 35,500-ton dock built 
last year by Blohm and Voss at their Hamburg shipyard, 
and its dimensions and lifting capacity are exceeded by 
those of the docks now building at Hamburg, Pola, and 
Kiel, and also two box-type docks at Portsmouth and 


| lengthwise into three sections of unequal length by 
vertical joints running round the whole profile of the 
dock. The pontoon consists of a rectangular structure 
plated in all round, with the exception of the portion of 
the deck which comes directly under the walls, and 
stiffened internally by longitudinal and transverse girders. 
It is divided into three sections by two joint chambers. The 
middle section is 165ft. 3in. long, and rectangular in plan, 
and the two end sections are each 167ft. 74in. long, and 
have their outer extremities built in the form of a point 
or bow, terminating in a working platform, carried on 
plate and braced girders. The general construction of all 
three sections is, however, the same. The bottom plating 
runs transversely in the home and rider strakes, and is 
lap jointed. The top or deck plating is similar, but here 
there are end butt joints with inside covers. The sides of 














vessel of a displacement of 19,250 tons, the pontoon, 
weasured at the line of the keel blocks, being 2ft. above 
water level. Designs and tenders were subinitted by the 
following eight firms :—Cammell, Laird and Co., Limited, 
Birkenhead, £182,500; Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness, £182,700; Swan, Hunterand Wigham 
Richardson, Limited, Wallsend-on-Tyne, £212,500 ; Gute- 
hotinungshiitte, Oberhausen, Germany, £195,522, and 
alternatives, £190,930, £197,259, and £201,685; Brom- 
berg-Hacker and Co., Bromberg, Germany, £211,200; 
Société Anonyme des Forges et Chantiers de la Méditer- 
ranée, Toulon, £262,326; Blohm and Voss, Hamburg, 
£302,022, and alternative, £286,811; and Maryland Steel 














Fig. 1i—DOCK BEING TOWED OUT TO SEA 


Sheerness, which are now under construction for the 
Admiralty, and are expected to be ready for service during 
the autumn of next year. 

As the Rio floating dock had to be delivered within 
eleven months from the contract date, this allowed 
Vickers, Sons and Maxim, Limited, the short time of 
about nine months for construction. The contract was 
placed on October 4th last, and ten days later the first 
plate of the dock was laid, and such satisfactory progress 
was made that the three sections were launched at 
Barrow-in-Furness on June 7th, 8th, and 9th. The first 
section comprised about 3250 tons, the second section 
3600 tons, and the third 3300 tons, or a total of 10,150 
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the pontoons are formed by the back plating of the walls. 
The bottom plating of the pontoon is connected respec- 
tively to the plating of the sides and points by chine 
angles, 44in. by 43in. by }jin. 

This bottom chine angle is single riveted, with angle 
covers at all joints, and extends round the plan of the 
pontoon, following the shape of the points. The deck 
chine, of the same scantling, connects the deck plating to 
the face plating of the wall. It is similar to the bottom 
chine, but at the pointed ends it is turned round, and con- 
nects the end plate of the docking land to the deck plate. 
An inside chine of the same scantling connects the point 
plating to the deck plating, arranged as in the case of 
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Company, Sparrow's Point, Maryland, U.S.A., £369,181. 
It is understood that the period fixed by Cammell, Laird 
and Co. for the delivery of the dock at Rio was twelve 
months from the contract date; that of Vickers, Sons 
and Maxim, eleven months, and Swan, Hunter and 
Wigham Richardson, eleven months and-42 days. After 
the various tenders submitted had been fully considered 
by a special commission appointed in June, 1909, and 
composed of the following civil engineers attached to the 
Brazilian Public Works Department — Adolpho Del 
Vecchio, Alfredo Lisboa, Sergio Saboia, and E. Otero, the 
contract was placed in October last with Vickers, Sons, 
and Maxim, Limited. 

It will be seen that the prices submitted by the three 
British firms were the lowest, and all these were based 
upon designs prepared by Messrs. Clark and Standfield, 
of Victoria-street, S.W. Taking £182,700 as the cost of 
the dock complete, this works out at under £8 10s. per 
ton of lifting capacity, or about £7 10s. per ton on the 
value of the work in this country, exclusive of cost of 
towage to Rio. It is not necessary to remind readers of 
THe Eneiveer of the close association of Messrs. Lyonel | 
Clark and 8. F. Staples—the partners in the firm of | 
Clark and Standfield—in the recent developments in | 
floating dock construction, as many examples of their | 


Fig. 2-GENERAL ARRANGEMENT OF DOCK 


tons of steel work. The following are some of the leading 
dimensions :— 


5d50ft. 6in. 
500ft. 64in. 
165ft. 3in. 
167ft. 7#in. 
134ft. Ozin, 
18ft. 39in 
17ft. 9¥in. 


Overall length of dock over 25ft. platform 
” $9 * ” ntoons 
central section 
+ each end section 
width of dock a As 
depth of pontoon at centre 
e 99 » foot of walls 
length of side walls, including dock- 
Ul ee a eae 
height of side walls above pontoon deck 
9 ” », and pontoon... 
width of side walls at base ... 


450ft. 6in. 
45ft. 6in. 

63ft. 38in 
18ft. Ogin. 


> = 35 1 abtop ... 12ft. 64in. 
Clear WiGth 6605 NS, oa Sa 100ft. | 
Maximum draught of vessel 30ft. | 


Height of keel blocks... se, ee eee 
Depth of water required to dock vessel of 30ft. 

draught, including 6in. for troughs and Sin. 

clearance cp ean 53ft. 3in. 
Freeboard of side walls 10ft. 6in. 


The dock- see general arrangement Fig. 2—is of 
of the double-sided self-docking type known as the 
“bolted sectional.” It consists of a pontoon, oc lifting | 
portion, and two parallel side walls, built on to, and | 
forming part of, the same, and the whole is divided 
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the bottom chine. The pontoon is divided into“six 
compartments by five longitudinal water-tight plate 
bulkheads, oceurring one at the centre or keel line, and 
the others (called the inner, intermediate, and. outer 
intermediate bulkheads) on each side of the centre. 
These bulkheads are of varying heights to suit the camber 
of the deck of the pontoon. The deck of the pontoon is 
built with a camber. The central portion under the keel 


| blocks is flat for a width of 10ft., thus affording a 
| parallel base for the keel-blocks. 


Outside, the plating 
cambers off, until at its junction with the wall it is 
6in. lower than at the centre. Transversely the pontoons 


| are divided (in addition to the joint chambers) into fifty 


bays, sixteen in the central section, and seventeen in each 
end section, by transverse girders. The end bay in the 
points is 5ft. long, but all the others are 10ft. long. 


| The water-tight transverse girders or bulkheads consist 


of plate bulkheads, vertically plated. Two seams each 
side of the central bulkhead are double riveted, the re- 


| mainder single riveted—Fig. 3—attached to the top 


and bottom skin by angles running all round the 
profile of the dock, joggled over the chines, and up 
into the walls, where they form the rings for the wall 
bulkheads. Where the plates lap between the double 
ring angles, each corner was thinned in the fire, 
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but where the single rings occur wedge liners were used. 
The bulkhead was stiffened in the vertical sense by 
girders on one side of the bulkhead and frame angles on the 
other coming in line with the top and bottom longitudinal 
frames, and occurring every 2ft.6in. The plate girders form- 
ing the bulkhead dividing off the joint chambers, although 
generally similar to the water-tight bulkheads, are of 
heavier scantling. The girders are also plate girders, but 
non-water-tight—see Fig. 3—the corners of the plates 
being cut off where they would otherwise lap between the 
ring angles. The plates are further lightened by cutting 
large manholes in them, and limber and air holes are cut 
close up to the bottom and top rings respectively. The 
ring angles are in straight lengths, butting against, and 
not joggling over the chines. The bulkhead is stiffened 
by frame angles coming in line with the top and 





bottom longitudinal frames. In the compartments under | 


cao frame 
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} 





Engine Deck, 
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a similar character, but the upper vertical stringer is re- 
placed by diagonals and gussets. The intermediate longi- 
tudinal bulkheads are formed of vertical plates, to which, 
and to the top and bottom plating, they are attached by a 
single ring, with butted joints. These bulkheads are stiffened 
by horizontal girders, their ends being attached to the 
transverse girders by angle lugs—see Fig. 3. At each end of 
the terminal pontoons, a working platform of a pointed 
shape extends 25ft. beyond the end of the pontoon. The 
dock is plated by a prolongation of the deck plating, and is 
supported in line with the central bulkhead, and the first 
longitudinal frame each side by a plate girder, and on each 
side of these in line with the longitudinal framings is in 
the form of a lattice girder. To facilitate the complete 
withdrawal ofall water in the pontoon, shallow troughs, con- 
sisting of two Z bars and a plate, forming a gutter, which 
extends to within about 3ft. of each end of each pumping 





Frame in way of Boiler 





fo HS 18°0 


— - 





poe 
Non Watertight Bulkhead in Pontoon 
& Bracec! Frame in Side Wal! 


"SIF Transverse Sections 


ALACRA . 
Breathing Plate in Pontoon & Oroinary 


Frame in Side Wall Swain Sc 


Fig. 3—CROSS SECTION OF DOCK 


the wall, the plate girders have been replaced by special | division of the pontoon are riveted to the bottom of 


lattice girders, which are shown in drawing—Fig. 3. In 


addition to the bulkheads already referred to, the deck and | closed by the Z bars, which are forged to shape. 


bottom plating are stiffened by means of a series of fram- 
ings which run fore and aft over the whole length of the 
pontoon coming in line with the vertical frames on these 
girders, to which they are attached by gussets at their corners 
and angle diagonals. The first of these framings occurs 
at 2ft. 3in. from the central bulkhead, the rest occurring 
every 2ft. 6in. centre to centre. In addition to the trans- 
verse lattice girder under the wall already mentioned, inter- 


| 
| 


mediate transverse ordinary frames occur every 2ft. 6in. | 


between them, and are prolonged upwards, forming the 
ordinary frames of the walls—see Fig. 3. Their vertical 


The ends of these troughs are 
The 
bottom plating of the pontoon is pierced by numerous 
limber holes, allowing the water to drain from all bays 
into these troughs, and the pump suctions likewise dip 
into them. 


the pontoon—Fig. 3. 








INTERNATIONAL RAILWAY CONGRESS. 
No. 1. 
Tuts Congress, some details concerning which appeared 
in a recent issue of THE ENGINEER, opened in the Grand 
Hall of the Casino, Berne, on Tuesday last, in the presence 


member on the back of the wall plating forms the side | of a distinguished assembly of delegates which included 


frames of the pontoon. The central bulkhead is attached to | many of the chief officials of British railways. 


the top and bottom skin plating and to the transverse 
bulkheads by means of double-angle rings. The central 





The 
organisation is now twenty-five years old, and its useful- 
ness is evidenced by the fact that it has secured the 











| Dimensions. 
P Date of | ‘ tne | fc a 
ort. — Builders. power Overall Clear |, a - 

pletion. length. breadth. |‘ — 

Tons. ft. in. ft. in. ft. in. 

*Havana (now at Pensacola).... 1897 C. 8. Swan and Hunter, Limited 12,000 450 0 82 0 27 (0 
*Hamburg (Vulcan I.) ... ... 1897 | C.S. Swan and Hunter, Limited a. tee 11,600 510 0 82 0 24 0 
Hamburg (Blohm and Voss) 1897 | Blohm and Voss, Hamburg oe ...| 17,500 560 0 88 0 32 0 

Brooklyn, U.S.A.... ... ... 1900 Morse Ironworks ... ... ... ... ...  -.. «| 10,000 466 0 92 0 26 0 

Hoboken... ... 1901 | Augsburg Company. | 10,000 466 0 92 0 26 0 

* Algiers, U.S.A. 1902 | Maryland Steel Company ... ... | 18,000 25 0 100 0 28 0 
*Bermuda... ... ... ....... 1902 | C. 8. Swan and Hunter, Limited | 17,500 545 0 99 0 33 (0 
*Hamburg (Reiberstieg II.) .... 1903 Flensburg Shipbuilding Company 11,000 507 6 76 0 22 0 
Hamburg (Blohm and Voss) 1903 | Blohmand Voss ... ... 2. 2... 2... ...| 17,500 590 0 lll 0 29 0 

Rotterdam Sry eae tee 1904 | Swan, Hunter, and Wigham Richardson, Ltd. | 15,600 588 0 90 0 2 0 

*Pola I. 1904 | Government Arsenal at Pola ... ... ...| 15,000 460 10 84 6 33 0 
a eer 1906 | Actiengesellschaft ‘‘ Weser,”” Bremen 10,500 385 0 77. «6 23 0 
Cavité (Philippine Islands)... 1906 | Maryland Steel Company 18,500 500 0 82 6 | 37 6 

Tsing-tan... ay peas 1908 | Augsburg Company . 16,000 410 0 98 0 36 0 

“| SS ees ere 1909 | Mitsu Bishi Company ... 12,000 532 6 70 0 26 0 
Hamburg (Blohm and Voss 1909 | Blohmand Voss ... ... ... ... ... ... ...| 86,500 590 0 111.0 |° 29 0 

“Riode Janeiro... ... ow. 1910 Vickers, Sons and Maxim, Limited ... ... ...| 22,000 550 6 100 0 | 30 0 
*Hamburg (Vulcan II.)... ..., Building | ‘‘Vulean” Company ... ... ee | 35,000 723 9 108 6 32 10 
vs | ene as = Government Arsenal at Pola ... ... ... 32,500 586 0 11 6 i #8 @ 
*Amsterdam II. i | Nederlandsche Scheepsbouw Moatschappiz ...| 12,000 459 6 76 0 20 0 
*Portsmouth an Cammell, Laird and Co., Limited ... ... ...| 32,000 | 680 0 113 0 36 0 
*Sheerness... = , Swan, Hunter, and Wigham Richardson, Ltd. | 32,000 680 0 113 0 36 0 
Kiel »; | Howaldtswerke, Kiel ... ... ... ... ... ...| 40,000 | 656 0 141 0 | 35 3 
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bulkhead between the transverse girders is stiffened by 
vertical breathing plates. These plates, which occur each 
side of the bulkhead, are attached to it and to the top by 
double, and at the bottom by single, angles—see Fig. 3. The 
longitudinal framings outside No. 1 framing above described 
are of similar construction as regards their upper portion, 
being furnished with vertical curtain plates, attaching the 
vertical frame to the deck frames and strengthening the 
deck generally. Such specially stiffened frames occur on all 
frames lying between the inner intermediate bulkheads 
and the first three frames outside the same. The special 
stiffening of the deck for local loads extends over the whole 
of the central section of the dock, and up to the second 
water-tight bulkhead from the end of each terminal section. 
Beyond this area at the extreme ends of the dock, the 
specially stiffened frames outside the intermediate bulk- 
heads are omitted. Outside this area, the framings are of 





Nore.—All docks marked thus * were designed by Messrs. Clark and Standfield. 


official adherence of all recognised governments, and of 
420 railway admistrations, including the whole of the 
European railways, and 60 per cent. of the railways of 
the entire world. 

At the opening of the proceedings the chair was filled 
by Dr. Ferrer, chief of the Swiss railways department, 
and the honorary president of the Congress. Dr. Ferrer, 
in extending on behalf of the Government a warm 
welcome to the delegates, said that while Switzerland had 
nothing to show comparable to the railway system of the 
United States, where the Jast Congress was held, yet its 
railways occupied an important position in the scheme of 
international transport in Europe. 

Monsieur Dubois, the President of the Permanent 
Commission of the Congress acknowledged the welcome 
in suitable terms. 

Monsieur Weissenbach, President of the general direc- 


tion of Swiss Federal Railways, who had been nominated 
acting President of the Congress, then delivered his open- 
ing address. He said that although railway construction 
in Switzerland had commenced late in comparison with 
that of other nations, and the economic situation had 
dictated the wisdom of proceeding slowly, yet Switzer- 
land had been a pioneer in certain fields of railway 
enterprise. This was the case with regard to the con 
struction of her Alpine lines to form links in the 
chain of international communication. In addition 
to what had already been done, a new route was 
now being opened up through the Eastern Alps. While 
Swiss engineers had done their part in the carrying out 
of these important works it had been necessary to enlist 
the aid of engineers from other countries in the solution 
of the special problems involved. In the construction of 
mountain railways Switzerland had also taken an im 
portant part. A few comparative figures would clearly 
show the character of the progress in the provision of 
railway facilities. In the year 1868 the length of Swiss 
railways was 1295 kiloms., which had been constructed at 
a cost of 3840,147f. per kilom. At the end of the year 
1908 the total length of lines was 4879 kiloms. Inde- 
pendent of the construction of trunk lines of communica- 
tion the construction of secondary lines had been actively 
prosecuted, and some of these, as well as the line through 
the Simplon Tunnel, were now operated electrically. 
The conversion of the main lines to electric traction 
would now seem to be an event of the near future. The 
nationalisation of the railways dated from 1902, when 
the Central and North-Eastern Company’s systems came 
under State control, and the principal lines had now 
been taken over. State administration had been in 
operation for too short a period to enable any definite 
conclusions to be reached as to the ultimate result, 
but he thought it could be claimed that as far 
as experience had gone advantages had followed in 
the train of nationalisation. The receipts had risen to 
165,540,662f. in 1909, which compared with a total of 
70,909,216f. in 1902, and this growth had been achieved 
in spite of tariff reductions. The kilometres run had 
increased from 13,783,770 in 1902 to 31,922,983 in 1909. 
Expenditure had increased from 43,243,716f. in 1902 to 
111,550,171f. in 1909, and it would be noted that the 
ratio of expenses to revenue had _ been increasing 





| until last year, when it fell from nearly 73 per cent. to 
| 70.3 per cent., which compared with 61 per cent. in 1902. 
iA large amount of capital had been expended in track 
| doubling, in station reconstruction, and in other improve- 
| ments, but the obligations imposed with regard to sinking 
| funds, which provided for the extinguishment of the 
| capital account within a period of sixty years, had been 
regularly fulfilled in the years 1903 to 1909 inclusive. 
Delegates would be able by personal inspection to supple- 
ment the brief account he had given of the Federal! 
Railways. 

The various sections afterwards met for the purpose 
of nominating presidents, vice-presidents, and other 
officers. Herr Blum was elected president of Section 1, 
and Messrs. Belelubsky and Pontzen vice-presidents ; 
Herr Gerstner, president of Section 2; Messrs. Busse, 
Flury, Gerard, and Steinbiss, vice-presidents; Section 3: 
president, Herr Dietler; vice-presidents, Messrs. Ton- 
delier, Ulbricht, and Weiss; Section 4: president. 
Monsieur Colson ; vice-presidents, Messrs. Cecil (London 
and South-Western Railway), Guerriero, Harrison, and 
Timonoff; Section 5: president, Mr. G. Behrens, director 
of the Midland Railway; vice-presidents, Messrs. de 
Burlet, Campiglio, and Ziffer. 

In the evening delegates and the ladies accompanying 
them were entertained at the Casino by the Berne 
Municipal Council. 

On Tuesday morning meetings of all the sections took 
place, and after an adjournment for luncheon sittings 
continued until the late afternoon. In Section 1 the 
subject under discussion was rail joints, the compilation 
of reports having been entrusted for English-speaking 
countries to Mr. Alex. Ross, engineer-in-chief of the Great 
Northern Railway, and for other countries to M. Chateau, 
chief engineer of the ways and works department of the 
French State railways, to Herr F. Kramer, of the Hun- 
garian State Railway, and to Herr Blum. 

The subject has been under consideration at four 
previous meetings of the Congress, and Mr. Ross confined 
his enquiry to bringing the record of experience up to 
date. He stated that replies received from ninety com- 
panies brought out very clearly the amount of attention 
which was being given to attempts to reduce the number 
of rail joints. As far as great Britain and Ireland were 
concerned, it would appear that for the near future, at all 
events, a length of 45ft. would be regatded as the 
standard. In the United States the standard length of 
rail was now 38ft., while in other English-speaking 
countries the length of rail used varied from 380ft. to 40ft. 
The suspended form of joint was almost universally em- 
ployed in Great Britain, but several companies were 
experimenting with special joints at the present time. In 
the United States, however, the bridged joint was in 
common use, and very few companies, indeed, employed 
supported or suspended joints. The bridged joint was 
also favoured by permanent way engineers in other 
English-speaking countries. The advantages of a con- 
tinuous rail were generally recognised, but the answer to 
the inquiry whether any of the companies interested had 
any intention of welding rails was in the negative, the 
general opinion being that the use of long and continuous 
rails would be unsafe for obvious reasons connected with 
temperature expansion and contraction. His own view 
was that much yet remained to be accomplished in the 
perfection of bridge and other special joints. 

Monsieur Chateau, reporting on practice in France, 
Belgium, Italy, Spain, and Portugal, said that the general 
principles followed favoured a considerable increase in the 
length of rail. The average length of rail in the countries 
named was 59ft., and lengths up to 72ft. 2in. were em- 
ployed in some instances. He looked for such an increase 
in length of the rail, in spite of all the difficulties with 
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regard to expansion, carriage and handling, that the ulti- 
mate result would be a profound alteration in the system 
of joints. This would involve the working out of a good 
joint without bolts and without friction, and the problem 
was complicated by the factor of cost. It would also be 
necessary to adopt means for preventing the fracture of 
very long rails. The French Eastern Company had 
employed a type of fish joint for Vignoles rails with great 
satisfaction, and the French Northern Company had 
experimented with a somewhat similar joint. An ordinary 
form of suspended joint had been recently introduced on 
Italian railways, but the twin-sleeper joint was in rather 
common use'in that country. Satisfactory trials of a 
joint- without bolts had been carried out on the Paris 
Metropolitan. A general tendency was shown to stiffen 
the joint by placing the joint sleepers closer together. 
The question of rail curvature was interesting. In ser- 
vice the curvature assumed a nearly uniform character, 
and this set up shocks at the rail joints. The straighten- 
ing-out process should be combined with re-cutting the 
ends of the rails, and if new holes were drilled, and new 
fish-plates provided, then it would seem that the problem 
of the worn joint would have been solved. 

The report on practice in Austria-Hungary, Roumania, 
Servia, Turkey, and Egypt revealed a similar tendency 
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Fig. 1 


to that noted in the case of most other countries to 
employ longer rails. It was suggested that it would be 
possible to increase the length up to a maximum of 
7Sft. 8in., if the broken rails could be replaced without 
hindrance to traffic. Herr Blum, who reported on all 
countries not covered in other reports, dealt somewhat 
fully with German railway practice. Rails of 49ft. Sin. 
were stated to be extensively used in Germany, and the 
Bavarian State Railway and the Dutch State Railway 
believed lengths of 59ft. to be admissible. Herr Blum 
referred to the difficulties of handling and transporting 
long lengths of rail, confirming what had been said by 
previous speakers. He also discussed the weight and 
speed of trains with reference to track problems. With 
regard to rail joints, most railway administrations had 
endeavoured to strengthen the joint both by strengthening 
the fish-plate and, when retaining the suspended joint, 
by reducing the distance between the joint sleepers. 
bridge joints had been tried, and on German railways 
extensive tests had been carried out with different lapped 
or scarf joints. The Becherer-Kniittel lapped joint—Fig. 1 
—had given satisfactory results on the Prussian Hessian 
State railway even on sections where there was heavy 
traffic. Crank-flanged fish-plates were being tried on the 
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Fig. 2 


Alsace-Lorraine lines. The Melaun joint—Fig. 2—was 
being tried with fairly satisfactory results at Berlin, and 
on the Prussian Hessian State Railway. This belonged 
to the class of bearing fish-plates. 

One of the more important sections of the Congress is 
Section II., and six reportson the use of steel in locomotive 
and rolling stock construction came before the first 
meeting of this section on Tuesday. The inquiry put in 
train was hardly applicable to British conditions, and 
Mr. Wilson Worsdell, who had been entrusted with the 
investigation, confined his report to a record of the few 
cases in which special steels were employed in locomotive 
construction. A monumental report was, however, 
brought up by Mr. D. F. Crawford, of the Pennsylvania 
Company, and this was supplemented by one from Mr. 
R. L. Ettinger, of the Southern Railway, on the use of 
special steels of high resistance for locomotive and rolling 
stock construction. This authority put forward the view, 
as the result of his inquiries, that the employment of 
alloy steel for locomotive axles had not resulted in 
freedom from failure, or in any betterment of the service. 
Tests were to be carried out with special steels subjected 
to proper heat treatment after being rolled into locomo- 
tive tires, and with similarly treated alloy steels for 
springs, piston-rods, and crank pins. 

The greater part of Mr. Crawford’s report dealt with 
freight car construction, and as he pointed out, the grow- 
ing use of steel for such requirements had served to 
create a great industry in the United States. In 
twelve years there had been built by the big undertakings 
which had embarked in the business 550,000 cars, either 
all steel or with steel underframes. Open-hearth steel with 
a tensile strength of from 52,0001b. to 67,000lb. per 
square inch, and with an elongation of from 22 to 29 
per cent., was employed for the structural shapes 
and pressed or formed plates of such cars. The 
phosphorus content was limited to 0.05 per cent. For 
steel castings a tensile strength of about 70,000 lb. with 
an elongation of about 15 per cent. was specified. The 
steel car cost’ more than the wooden car by from 25 
to 80 per cent., but the average cost of maintenance 
was about one-half, being about 30 dols. per car per year for 


‘ 





the steel car, and 60 dols. per car per year for the wooden 
car. Railways in the United States had in recent prac- 
tice employed steel castings for journal boxes at a cost 
which compared favourably with malleable iron casting 
construction. It had also been shown that the use of 
steel casting side-frames had reduced the initial cost in 
comparison with trucks of the acch bar type. The forged 
wheel was favourably regarded by railway engineers, and 
some hundreds of thousands were now in service. Com- 
parative tests went to show that the solid steel wheel 
compared favourably with the cost of the cast iron wheel 
on a mileage basis. In the case of freight cars the centre 
sill construction was designed to resist shocks up to 
300,000 lb. without reaching the elastic limit, while for 
passenger cars an even higher factor of safety was 
desirable. The design was therefore based on end shocks 
equivalent to 400,000 lb. compression. Castings were 
employed sparingly in parts subjected to heavy stresses, 
structural and pressed steel shapes being generally 
specified. For passenger car construction open-hearth 
steel of low carbon content was used, containing about 
0.06 per cent. of phosphorus. 

M. Le Blant dealt with developments in the use of such 
steels in France and certain other countries. A number 
of railways appeared, he said, to be employing special 
steel of high resistance for crank axles, and the Northern 
of France had now decided to extend the field of applica- 
tion of such material. 

Herr Otto Henigsberg reported on countries belonging 
to the Verein Deutscher Railway system, representing 
nearly 60,000 miles of line. He had ascertained that 
several administrations were using crucible steel with an 
ultimate tensile strength of 85,336 lb. per square inch for 
piston-rods, cranks, excentric-rods, crank-pins, coupling 
pins, crosshead pins, kc. The Baden State Railway used 
crucible steel for all the wheels of the recently built 
express locomotives, as well as for certain classes of goods 
and shunting locomotives. Martin steel of high resist- 
ance was used for the unbraked wheels of older locomo- 
tives. Crucible steel was going to be used in the future 
for all locomotives which had much work to do, 
or had to carry heavy axle loads. The Saxon State 
Railway had for some time past been using for 
its locomotives crucible steel tires with a minimum 
ultimate tensile strength of 65 kilos. per square millimetre 
—92,450 lb. per square inch—and a minimum elongation 
of 10 per cent. Good results had followed the use of this 
material. The Wurtemberg Railway was about to try 
special steel for the tires of the driving and coupled 
axles of tank and goods locomotives. The Austrian State 

tailways used for locomotives and tenders of all kinds 
tires made of crucible steel, and of special Martin steel, 
which is made from better quality scrap, melted in a 
Martin’s furnace, with a little chromium added. Favour- 
able results had been obtained by the Prussian State Rail- 
ways with pins made of compound steel, or a special mild 
steel casechardened on superheated locomotives which 
did heavy work. 

Sufficient data had not yet accumulated with regard 
to the behaviour in service of wheel tires of specially 
high resistance steel, but such isolated tests as had 
been carried out pointed to special steels with a mini- 
mum tensile strength of 99,560 lb. per square inch, 
having a superiority of 40 per cent. as compared 
with basic Martin steel, having a minimum tensile 
strength of 85,336 1b. per square in., and of 50 per cent. over 
acid Martin steel with a tensile strength of 77,114 lb. per 
squareinch. The Baden State Railway had been latterly 
using crucible steel of high resistance for all springs, 
draught and buffing gear included, of the new locomotives. 
The heavily loaded locomotives of the Bavarian State Rail- 
way were also made of special steel. The Prussian State 
Railway was at the present time carrying out extensive 
trials with special steel used in plate springs of 8 and 
12-wheel corridor carriages, and on the bogie trucks of 
superheated passenger and goods locomotives. The 
comparative experiments on the system of hardening 
were not yet complete, but hardening in oil appeared 
to give good results. 





THE SUMMER TRAIN SERVICES. 


Since the appearance last week of our article on the 
“Summer Train Services ” an interesting development has 
occurred in connection with the competition between the 
Midland and Great Northern Railways for the traffic be- 
tween London and the principal towns in the West Riding. 
The Midland accelerations commencing on July Ist 
evidently took the Great Northern by surprise, for the 
latter company has found it necessary to bring in force 
from July 11th an accelerated and additional train service, 
full particulars of which are given below. 

In the summer of 1909, when the Midland, by virtue of 
its working arrangement with the Lancashire and York- 
shire, acquired an improved route to the West Riding, 
both the Great Northern and Great Central Companies 
announced accelerations to meet this new competition, 
although, then as now, the Great Northern hesitated for 
a week or so before it was convinced that the Midland 
quickenings constituted a challenge. By the end of 
July, 1909, the quickest times by the three routes between 
London and the principal towns affected stood as 
follows :— 





G.N.R. Midland. G.C.R. 





| Mitea.| bh. m._ | Miles,|b, m. | Mites.| h. i. 


Bradford ... ... 1925 | 359D 198} 4 28D/ 202) 4 55U 
Halifax... ... 199 415 U 199} 427U/ 2008 4. 25D 
Huddersfield ... 1903 | 4 6D 195} | 4 22D 191) 4 2D 
Leeds ... ... ...; 1852 | 3 30U| 196 | 3 40U)} 201 | 4 22D 





D = Down journey. U = Up journey. 








The Leeds journeys require a little more explanation. 
The Midland and Lancashire and Yorkshire agreement 
has no bearing upon Leeds. From King’s Cross to Leeds 
the best timing was 3 h. 42 min., whereas the 3 h. 40 min. 
schedule by the Midland route applied to one train in each 
direction, but was in force only during the summer, when 
the Scotch trains passing through Leeds are slightly 
faster than during the remainder of the year. In the 
following October the fastest timing between St. Pancras 
and Leeds reverted to 3h. 55 min., leaving the Great 
Northern’s best connection 25 minutes quicker. : 

To return to the West Riding competition. On October 
1st the Midland put on a new train, making the fourth 
“down,” viz., the 3.30 p.m. ex St. Pancras, which was 
timed to Bradford in 4 h.36 min., Leeds in 4 h. 10 min., and 
both Halifax and Huddersfield in 4h. 41min. This train 
is still running on the same schedules, save that it is 
now 6min. quicker to Bradford. On July 1st, the Mid- 
land brought into force the augmented and accelerated 
service to the West Riding, which was noticed in the 
preceding article, and at the same time levelled up its 
Leeds expresses. The best Midland train to Leeds now 
takes 3 h. 52 min., compared with 3 h. 40 min. last summer, 
but there is one “up” in 3h. 35 min., and another in 
3h. 45 min., instead of one in 3h. 40 min. 

The quickest timings by new Great Northern service 
from July 11th, which is a reply to the Midland 
improvements, may be tabulated side by side with those 
of the latter for comparison :— 


Great Northern. Midland. 

h. m. h. m. 
Bradford ... 3 40D . ae . 4 16D 
Halifax 4 7 4 12D 
Huddersfield ... ... 4 2U 4 16D 
Leeds ; OU... . ww. & 8U 


There are two quite new Great Northern trains; one 
starts from King’s Cross at 2.15 p.m., and runs to Don 
caster without a stop, 156 miles, in 2h. 45 min., speed 
56.7 miles per hour, and has the following arrival times 
beyond :—Wakefield, 5.28; Leeds, 5.57; Bradford, 5.55; 
Halifax, 6.32; Huddersfield, 7.2p.m. The other starts 
from Huddersfield at 5.8; Halifax, 5.48; Bradford, 6.0; 
Leeds, 6.25; Wakefield, 6.43; and Doncaster, 7.8 p.m., 
thence performing a non-stop run to King’s Cross 
(arrive 9.55 p.m.) in 2h. 47 min. ; 

The remaining feature of the new programme is the 
acceleration of the old 2.0 p.m. from Leeds, which now 
leaves Wakefield one minute earlier than formerly, and is 
due London at 5.25 p.m., instead of five minutes later. 
Its non-stop run from Wakefield to King’s Cross, 
175% miles, takes 3h. 5 min., speed 57 miles per hour, 
instead of four minutes longer. The journey from Brad- 
ford by this train now occupies 3h. 48 min., instead of 
4h. 5 min. 

The Great Central timings are the same as last year, 
except that to Bradford, 4h. 51 min., or four minutes 
quicker. 





LITERATURE. 





SHORT NOTICES. 

Walker's Loose-leaf Pocket-book for Engineers. With 
tables, &c., by Norman R. Cooke. 10s. 6d.—Most people 
are now-a-days aquainted with the loose-leaf book in its 
various forms. It is an outcome of the card system. The 
leaves are perforated and are held together by clips, which 
permit of new leaves being added or the old ones removed 
with facility. Books of this kind have been used for all sorts 
of work, but we believe that before us is the first designed 
especially for the engineer. It contains, to begin with, a 
number of pages of formule and data compiled by Mr. Cooke, 
and after that a sheaf of sheets of squared paper, followed by 
plain and ruled paper. Mr. Cooke’s sheets may be divided 
roughly into mechanical and civil engineering and electrical 
engineering. The man who does not want either set may 
take it out if heso pleases, and he may, of course, at any 
time add to or subtract from any of the other pages in the 
book. If in the course of time it gets too bulky, he can 
transfer his pages of notes to a specially made portfolio and 
so preserve them. The tables are of a familiar kind:—Areas, 
powers, decimal equivalent, logs, steam, specific resistances, 
wires, and so on; but they are well and clearly arranged. 
The book measures 4in. by 64in., and the binding or case is 
flexible genuine morocco. _Refils, of course, can at any time 
be purchased. They may have the punched holes eyeletted 
with metal to make them more durable. The whole thing is 
an excellent invention. 


High Masonry Dam Design. By Chas. E. Morrison and 
O. L. Brodie. London: Chapman and Hall, Limited.—The 
investigations into the strength and stability of masonry 
dams‘ set forth in this book are an extension of the 
Wegmann method, which in itself is a development of the 
theory presented many years ago by the late Professor Rankine. 
Mathematics enters largely into the treatment in the present 
case. The authors have even gone as far as applying mathe- 
matical analysis to a dam subjected to an uplift by reason of 
water permeating through the masonry, and to the ‘case 
of one having to resist ice thrust. We may be sceptical as 
to the wisdom of this course, and should not place any great 
trust in the truth of the formule established. A certain 
well-known professor of engineering once remarked, after 
elaborating the theory of earthworks and dams, that the 
greatest caution was necessary in applying the results estab- 
lished as ‘‘ a shower of rain may send all your mathematics 
to the wind.’’ In the same way the present volume leaves 
us somewhat unconvinced, and in spite of the high 
authorities quoted, we prefer to trust as much to experience 
as to mathematics where dams are concerned. The book is, 
however, helpful in that it gives us some idea of the con- 
ditions under which a high masonry dam has to exist, and 
by a comparison between actual works, and the figures to be 
arrived at by taking the formule here quoted as guides, the 
exact dependence to be placed on theory in such matters 
may be determined. 
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NEW SEWERS AND SEWAGE PUMPS AT 
RICHMOND. 
. No lL, 

Tuk area under the control of the Richmond Main 
Sewerage Board is of considerable extent, comprising as 
it does the districts of Richmond—with part of the 
Park—Petersham, Mortlake, Kew, North and East 
Sheen and Barnes. The whole includes nearly 5000 acres 
and about 67,000 inhabitants. By reason of its level 
nature near the river and of the higher land of Rich- 
mond Park and Petersham Hill it is particularly liable 
to flooding, and some of the districts have, in the past, 


the dry weather flow. The whole system was found in 
times of heavy rain to be quite inadequate to cope with 
the combined flow of sewage and surface drainage, and 
serious floods, particularly in the Richmond area, were 
the result. 


Looked at on paper, the proposal made by Mr. Fairley 
to remedy this state of things are simplicity itself, 
though as a matter of fact it was very far from being so. 
An original suggestion was to duplicate or enlarge the 
existing sewers, but this proposal was deemed by Mr. 
Fairley to be prohibitive on account of its cost. Finally, 
as luck would have it, some land was about to be 
developed for building purposes, and it was determined to 
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Fig. 1—PLAN 
suffered considerably from this cause. 


with an increasing population were in 1905 found to be 
inadequate. How great a necessity there was for some- | 
thing to be done may be gathered from the fact that in 
times of heavy rain the existing sewers had, occasionally, 
to work full bore under a head of some 20ft. of water. 
Accordingly, Mr. William Fairley was called upon to make 
a report on the condition of affairs. What he advised 
will be best understood by means of the accompanying plan 
map, Fig. 1. It will be seen that, before the additions to 
which we are about to refer were made, there was a main 
sewer—shown thus @ @ @ @ ®@ on the plan—running 
along the river front at Richmond and passing thence 


























From time to time | 
measures have been taken to increase the sewerage and | 
the pumping and sewage treating capacity, but these | 
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MAP SHOWING OLD AND NEW SEWERS 


| two courses of 


run a relief sewer across this land on the line of a pro- | 
posed road. He proposed to run a relief sewer—shown by 

a full black line on the plan—from the point marked A | 
on the drawing to the pumping station B; to lay stone- 
ware pipe relief sewers—shown ™ © @ @ & @ on the 
plan—in the Sheen-road, Queen’s-road, Barnes, Mortlake, 
and Kew areas, and to install additional pumping engines. 
The pipe lines did not cause any particular trouble, but | 
the main relief sewer, which was 5008%ft. long, had to be | 
entirely constructed in tunnel. The necessary excava- 
tions and arrangements at the pumping station, also pre. | 
sented considerable difficulties. These however, have all | 
been successfully overcome, and on Saturday last, the | 
2nd inst., the plant, which has now been in operation for | 


a couple of months or so, was formally opened by Mr. | 


| 


















Throughout its length the tunnel for the sewer was 
driven in London clay, but the layer of this material 
above the crest of the sewer varied considerably in thick- 
ness. At its greatest it was about 12ft. 6in. above, but at 
its least only some 2ft. 6in. This would no doubt have 
been sufficient to keep out water had it only been a 
question of driving the tunnel; but the matter was 
different when it came to the manholes, and in these 
cases special precautions had to be taken. The top view on 
page 37 shows not only the methods of tunnelling, timber- 
ing, &c., usually employed, but also the construction 
| necessary for the formation of manholes. The ground 
| water level over the top of the clay varied somewhat, 
but was usually at an average about 14ft. 6in. above the 
crest of the sewer. The excavation for a manhole was 
taken down into the clay, usually about 2ft., and a puddle 
wall built, between boardings, right up round the excava- 
tion to a little above the water level. The excavation 
was then taken down to the shaft level and the manhole 
built up of bricks inside the puddle wall. The brickwork 
was then taken up to the road surface in the usual way 
and the space, if any, between it and the sides of the 
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Fig. 3—SECTION OF NEW RELIEF SEWER 


excavation filled in. The height of the ground surface 
above the crest of the sewer varied from about 25ft. to 
| about 52ft. The tunnel was commenced from the pump- 
| ing station end in the spring of 1908, and was finished at 
| the beginning of the present year. As will be seen from 
| the drawing, Fig. 3, the sewer was constructed of 
| brickwork encased in concrete. There were ordinarily 
brickwork with a lin. cement joint 
between them. The outside course all round was made 
of radiated wire cut red bricks. The invert and lower sides 
were built of radiated pressed blue bricks and the inner 
crown of radiated pressed bricks. In some cases the 
contractor was permitted to build in three courses of brick- 
work at the crown instead of two courses and a layer of 
concrete, as shown in the drawing. We are informed 
that the work was carried out in such an excellent 
manner that there was practically no leakage into or out 


| of the sewer. 


Thirteen manholes in all were constructed—some of 
these being made use of as shafts during the boring of 
the tunnel—as well as a junction chamber at one end, 
and a screening chamber at the other. The junction 
chamber is constructed on the line of the existing main 
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along Lower Mortlake-road, Lower Richmond-road, and 
Kew-lane, to form a junction with another main sewer 
known as the Mortlake River Front Sewer, which runs 
from Barnes on the east to Kew on the west—all these 
sewers eventually discharging by gravity into the pump- 
ing station marked B on the plan. In this station there 
were steam-driven pumping engines capable of dealing 
with a maximum of 36 million gallons of sewage per day 
against a total head of some 35ft. to 40ft. Into the main 
sewers above enumerated, all the other sewers of the 
district—these not being shown on the plan—were con- | 
nected, and they brought to the sewage disposal works a 
normal dry weather flow of some 34 million gallons. The 
actual pumping capacity was therefore about ten times 


Fig. 2—LONGITUDINAL SECTION OF NEW RELIEF SEWER 


Stampa W. Lambert, J.P., the chairman of the Sewerage 
Board. 

The main relief sewer, which, as we have said, has a 
total length of 5008#ft., is of egg-shaped section through- 
out. From the point marked A to its second change of 
direction—that is to say, where it finally turns down to 
the pumping station, a length of 37874ft.—its dimensions 
are 3ft. 6in. by 5ft. 3in., and it is laid with a fall of | 
1 in 1714. From this point to the pumping station its | 
dimensions are increased to 4ft. by 6ft., and its fall made 
1 in 2140. Fig. 2 gives a longitudinal section of the 
whole sewer, and a cross section of one of the two sizes of 
sewers is given in Fig. 3. Saving in actual dimensions, 
the construction of both sizes of sewer is identical. | 


| 





sewer, which, we may add, is 2ft. 9in.in diameter. Sec- 
tions of the chamber are given on page 37. It will be 
observed that the relief sewer is controlled by means of a 
sluice valve, ordinarily worked by a hand wheel fixed on a 
platform halfway down the chamber, but with an exten- 
sion spindle taken nearly to the ground level so that the 


| valve can be opened and shut from there if found 


necessary. In ordinary working the sewage coming 
down from Richmond alone will flow down the new 
relief sewer, while the sewage coming into the sewer 
between A and C—Fig. 1—will flow towards C, that being 
the trend of the gradient. However, if for any reason the 
sewer between C and B should become gorged the sewage 
could back up to A, and flow down the main relief sewer. 
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NEW SEWERS AND SEWAGE PUMPS AT RICHMOND 


(For description see page 36) 
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On arriving at the pumping station at B, the sewage, 
whether coming by way of the old or the new sewer, has 
to pass through one of two screening chambers. There 
are two of these, as may be seen in Fig. 5 on page 87. They 
are set at an angle to one another, and their outlets at 
ground level are enclosed in a brickwork wall. Each 
sewer delivers into its respective chamber through a 
screen—having l}in. openings between the vertical bars— 
which is carried in a frame and is set at a slight angle to 
the vertical, and which can be lifted bodily for inspection 
and repair. Each screen is kept clear by an ingenious 
system of rakes, which are carried in sections on a set of 
revolving endless chains, which lift the substances 
removed from the screens above ground level, where the 
rakes pass through a comb. This causes the substances 


which have just been put to work, the plant installed 
consisted of :—(1) Three sets of horizontal compound con- 
densing pumping engines, each capable of raising 
four million gallons of water per day ; (2) a Worthington 
vertical duplex triple-expansion engine capable of dealing 
with 14 million gallons per day ; (3) one centritugal pump 
driven by a single cylinder vertical engine, and capable of 
raising 6 million gallons in the twenty-four hours; and 
(4) two horizontal non-condensing Worthington pumping 
engines, each designed to lift 2 million gallons per day. 
These two latter pumps were originally intended for 
pumping effluent from the filters into the river at high 
tides, and are still thus used; but they have, since they 
were originally laid down, been also connected to the 
main pump well, and the valves so arranged that they 











CiiFig. 4-SEWAGE SCR=EN 


to be deposited on to a movable tray, which can be 
depressed, so as to allow them to slide down into a truck, 
so that they can be wheeled away and shot into barges 
for removal. The screens and clearing mechanism, which 
were supplied by S. S. Stott and Co., of Haslingden, are 
driven through reduction gearing made by Browns, of 
Huddersfield, by means of Siemens motors. The whole 
arrangement, which works exceedingly smoothly and 
well, is continuously in operation. The engraving, Fig. 4, 
shows the above-ground portions of both the screens. 
That on the right, which is considerably the larger of the 
two—the screen measuring about 8ft. by 9ft., while the 
other is about 6ft. by 9ft.—serves the new sewer, that 
on the left the old sewer. The motors are housed in 
sheet iron cases carried on a stand. The débris collected 
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Fig. 5-SCREENING CHAMBERS 


by the smaller screen is being discharged into a truck. 
On the right hand of the engraving the rake clearing 
comb is clearly seen, while on the left hand some of the 
secreen-cleaning rakes may be observed. 

The sewage passes from the screening chambers to the 
pump well, a distance of some 32ft., through oval sewers 
3ft. 6in. by 6ft., which unite into a larger channel before 
the well is actually reached. We should mention that 
each of the main sewer outfalls is furnished with a 
sluice valve, which can be controlled from the ground 
level. The pump well measures 72ft. long by 20ft. deep. 
It is excavated to a depth of 25ft. below Ordnance 
Datum—that is to say, to 5ft. 9in. below the invert of the 
sewer. It is always endeavoured to keep the level of 
the sewage to this mark, so as to give the sewer a free 
discharge, and pumping is continued night and day. 

Before the addition of the newest pumping engines, 





CLEARING MECHANISM 


can either be used for pumping sewage when required 
during heavy storms, or for pumping efiluent as above 
explained. 

The total pumping capacity available was therefore 
36 million gallons per day when every one of the engines 
was at work. This, having regard to the greatly increased 
delivery of sewage and surface water to be expected by 
reason of the addition of the new relief sewer, was deemed 
to be quite inadequate. Indeed, it had been found on 
exceptional occasions to be insufficient properly to deal 
with the amount of water brought down by the old 
sewers. It was therefore decided that additional pumping 
plant was a-necessity. The question then arose as to 
what should be the types of engines and pumps employed. 
The existing boilers were three in number. They were 
of the Galloway type, 18ft. long by 6ft. 6in. in diameter, 
and their capacity was not sufficient to supply steam to 
any further engines beyond those already in place. It 
would, therefore, have been necessary to lay down more 
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| under test, and in the meanwhile must first of all refer to 
the structural arrangements in the engine-house in order 
that they might be installed. 

The lowest drawing on page 37 gives sections of the engine 
room and pump well. It will be observed that the floor 
level is 18ft. above Ordnance Datum, and that of the 
bottom of the pump well 25ft. below Ordnante Datum. 
This represents a total height of 43ft., which is, 
of course, much too great for a suction lift. It 
was, therefore, necessary that the pumps should be 
placed at a lower level, as it was desired that they should 
be capable of dealing not only with wet weather flow, but 
with the ordinary dry weather flow—that is to say, that 
they could be used every day if required, and not only 
when abnormal volumes of water were coming down. 
What was done, therefore, was to sink a pump chamber 
alongside the pump well and to make its floor exactly at 
Ordnance Datum level. This operation was not a particu- 
larly easy matter, as the excavation went down below the 
subsoil water level. However, it was successfully carried 
out in the manner shown in the engraving, the foundations 
being taken well down into the clay, and bitumen joints 
being formed in the brickwork. As a result the chamber 
so formed is perfectly water-tight. It was no doubt a tire- 
some piece of work, but it was well worth the trouble it 
oceasioned, for the new gas-driven pumps can now be 
worked, whatever the level of the sewage in the pump 
well, which would otherwise have been impossible. 

The contractors for the sewerage works were Messrs. 
5. W. Harrison and Co., of Birmingham, and latterly, 
Messrs. Munro and Co., of Chancery-lane. 


WHITE STAR LINERS, OLYMPIC AND 
TITANIC. 


THE progress of the huge White Star liners, Olympic and 
Titanic, has really become an absorbing topic of conversation 
at Belfast, where the rapid advance in their construction is 
visible to all. 

With the advanced condition of the shell of the Olympic, the 
hydraulic riveting, which is a notable feature, is coming into 
great prominence; the symmetrical appearance of the rivet 
heads catches the eye and gives the impression of exceptional 
strength. All the ironwork of the structure is completed 
up to the shelter deck—which is the highest continuous deck 
in the ship—and the bridge deck plating and riveting is well 
advanced. Some idea of the progress of the work may be 
conveyed by the fact that over 1000 of the shell sidelights are 
already fitted in the vessel. The erection of state-room 
framing on some of the decks is will advanced on the ship, 
and the fittings are being made in the shop. An important 
item in such a huge vessel is, of course, the stairways, and al- 
ready the second and third-class stairways are completed up to 
the shelter deck. The main first-class staircase in these ships 
will, it is said, excel anything yet seen in naval architecture. 
The internal work is proceeding in connection with the 
fitting of sanitary and air pipes, tank suctions, watertight 
doors, &c., and perhaps the most interesting news of all is 
that the lying launchways are fitted all fore and aft, and that 
the builders have commenced putting the sliding ways in 
place. Thus early are the preparations commenced for the 
great event to take place in a few months, when the builders 
will undertake the task of transferring to the water a 
structure far larger and heavier than any hitherto launched. 
The shell plating, deck plating, &c., of the sister ship 
Titanic is now well advanced, and as quite an army of work- 
men is regularly employed on these vessels and in the 
various works in connection with them, every day marks an 
important advance in the construction of both. 

The construction of the machinery is keeping pace with 
that of the hull. The principal parts of the engines for the 
Olympic are well forward, the crank shafts are turned, most 
of the columns erected, cylinders bored and drilled, thrust 








THE LARGE SHIPBUILDING GANTRY 


if steam engines had been decided upon. After considera- 
tion, Mr. Fairley chose gas engines as being the best prime 
movers under the existing circumstances, and to use 
town’s gas. These engines, of which there were to be 
two, were each to drive a turbine._pump through gearing, 
and were each to be capable of lifting 10,000,000 gallons 
of sewage per day against a 40ft. lift. Tenders were 
invited for the plant, and eventually that of James 
Simpson and Co., Limited was chosen. The _sub- 
contractors for the gas engines were Crossley Bros., 
Limited. 
regarding these pumping engines and their performances 





We shall in our next issue go into detail | 
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AT HARLAND AND WOLFF'S WORKS 


| shafts turned, turbine shafting finished and turbine castings 
made. Many of the boilers have been water tested and work 
has been started on one of the funnels, of which there will 
| be four in each vessel. 

By the courtesy of Harland and Wolff, Limited, we are en- 
| abled to present on page 40 a series of views showing various 
| parts of the Olympic, which afford a good idea of the present 
condition of this vessel. We are also able to give on this 
page an excellent view of the huge gantry under which both 
vessels are being built. When it is remembered that this 
gantry is 840ft. long, one can form some conception of the 
huge proportions of the liners. 
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RAILWAY MATTERS. 


Tne Prussian State Railways have recently installed 
in apparatus in which a complete coach can be heated by steam 
and subjected to a vacuum, with the object of drying it, and 
destroying vermin, The process occupies about ten hours, and 
costs approximately £1. 


An important railway appointment is announced, Mr. 
Guy Calthorpe, general manager of the Caledonian Railway Com- 
pany, having tendered his resignation on his election to a similar 
position with the Buenos Ayres and Pacific Railway Company. 
The change, it is stated, will take effect in three months, 





As one result-ot the friendly agreement entered into 
hetween the Great Western and the London and South-Western 
Railway Companies, Ist July marks the opening of an additional 
through express service between the Great Western line and 
Southampton and Bournemouth, which will bring Manchester and 
district within about five hours of Southampton and six hours of 
Bournemouth, 


Ir is probable that the huge excavation for the new 
station yard of the New York Central Railway will ultimately be 
covered with buildings. Contracts have already been signed for 
the construction of two large buildings facing Lexington-avenue, 
ind to be supported on the heavy steel columns of the underground 
station. The buildings, which will be known as the Merchants’ 
and Manufacturers’ Exchange, will contain more than thirty acres 
of tloor space. 


A NoTE in the Contract Journal states that consider- 
able alterations and improvements are to be carried out at the 
Berwick Station by the North British Railway Company. The 
left-luggage office wil] be removed from its present site and a new 
building erected near the entrance, while a bookstall which occupies 
ome portion of the platform will be removed to another position. 
Other arrangements will be made for increasing the available space 
for the better dealing with and safer handling of traffic. 


Wirn the construction of the railway between Cor- 
rientes and Asuncion, which was contracted for by the Minister of 
Publie Works on January 20th, 1910, the Argentine North-East 


Railway and the Central Railway of Paraguay will be joined, and | 


direct communication between Buenos Ayres and Asuncion estab- 
lished. 
points has been dependent upon water transportation. 
national Government will contribute £400,000 toward the con- 
straction of this important link in her international railway 
system. 

Many improvements and extensions have been ‘carried 
out during the past five years all over the Montreal street railway 
system, and all have been in keeping with the growth and expan- 
sion of Greater Montreal. New lines have been extended in every 
direction to meet the growing demands of traffic, while the rolling 
stock has been added to by the most modern and commodious 
cars. This, together with the policy of economy practised by the 


management, has added largely to the earning capacity of the | 


company, which is shown in the remarkable increases as compared 
with recent periods, 


THE Canadian Minister of Railways recently announced | 


that the construction of the Hudson Bay Railway will be begun 
by the Government at once. The first work that will be given out 
is the bridge that is really the beginning of the road, which is to 


has already built. It is not yet deci 
Nelson or the Churchill will be the northern terminus of the line, 
and a steamer carrying a location party will be sent north this 
summer to make a choice of the terminal point. In the meantime, 
the construction of 160 miles of the line can be pushed on, irre- 
spective of the terminus. It is believed that the road will lead to 
the development of valuable iron ore deposits in a part of the 
country traversed, 


Owr1nG to the heavy snow-slides in the Cascade Moun- 
tains last winter the American Great Northern Railway will build 
aboutone mile of new wooden snow sheds this year. According to 
the Engineering Record a change of alignment about 6000ft. long 
will be made at Berne, the first station East of the Cascade Tunnel, 
which will not only improve the location, but will also avoid some 
of the points where there have been bad snow-slides in the past, 
and thus save the expense of putting snow sheds there. Near 
Wellington, where the recent catastrophe took plave, concrete 
snow sheds, with a total length of about 3000ft., will be built. 
The wooden sheds will only be put in those places which, in the 
past, have been entirely free from slides, or where the slides have 
been of minor consequence. 


A SPECIAL meeting of the Plymouth Corporation Tram- 
way Committee was recently held to consider a report by the 
general manager on the trackless trolley tramway system. Mr. 
Everson in his report stated that tramway managers were much 
impressed by the possibilities of the trackless car to meet the 
wants of the public in sparsely populated districts, because of the 
very small capital outlay, and also the small working cost. He was, 
he continued, quite convinced that whenever the Council considered 
the question of meeting the public requirements of places like 
Laira and Crownhill this mode of traction would be found very 
suitable for connecting up such places, to act as a feeder to 
the present tramway service. After discussion, the further con- 
sideration of the report was deferred, se that the Committee might 
be supplied with additional information. 


THE work of elevating the tracks of the numerous 
steam railway companies traversing the city of Chicago, begun a 
number of years ago, is still proceeding in outlying districts. 
Street railway tracks crossing any section of the proposed elevated 
road bed must be changed in the subways at the expense of the 
owners. Likewise all priyate-owned overhead wires or cables 
crossing the section of track to be elevated must be placed in some 
temporarily safe posivion during the early stages of construction 
work on notice from the railway company. Later the crossings 
must be made in underground conduits or else the wires must be 
attached to the underside of bridges in the street subways. The 
work of making this change is done at the sole expense of the 
owners of the wires, except in the case of overhead wires belonging 
to the city, which are changed at the expense of the railway 
company. 

Tur New York, New Haven, and Hartford Railway has 
recently put into operation the first regular multiple-unit train 
service between Port Chester and New York. The present equip- 
ment consists of four motor cars and six trailer cars. The car 
bodies are 70ft. long, and each has a seating capacity for seventy- 
six people. No wood is used in the construction. 
weighs 173,400 lb. complete, and is intended to haul two trailers, 
each of which weighs 99,000 Ib. All cars are provided with quick- 
acting automatic air brakes, The cars operate on 11,000 volts 
alternating current, overhead, and 600 volts direct-current third 
rail. The electrical equipment of each car consists of four six-pole 
150 horse-power single-phase series motors, which are geared to 
spring-supported quills. The quills are connected to the driving 
wheels in the same way as are the quills on the New Haven gear- 
less locomotive. The motors are connected four in series or two in 
series and two in parallel when operating with 600 volts direct 
current. On alternating current they are permanently connected 
two in series and two in parallel. The multiple-unit system. is 
used, and a complete motorman’s equipment is placed at both ends 
of every car, trailers as well as motor cars, so that the train can be 
operated with trailer cars in front if so desired, 
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NOTES AND MEMORANDA. 


THE water powers of New Zealand are estimated by | 
engineers employed by Hon. R. McKenzie, Minister of Public | 
Works, to be sufficient for the production of nitrates worth | 
£6,000,000 per annum, this industry being considered because of | 
the expected exhaustion of the Chilian deposits, | 





THE steel nosings of the piers of the Chaudiere Dam | 
across the Ottawa River, Canada, were placed before depositing 
the concrete, and thus served as forms for the faces of the piers. | 
The dam is of the sluice type, 1300ft. long, consisting of 50 | 
openings separated by concrete piers and closed with stop logs. 


ACCORDING to a contemporary, a cement which is 
effective for cementing rubber to iron, and which is specially 
valuable for fastening rubber bands to band-saw wheels, is made | 
as follows :—Powdered shellac, one part ; strong water of ammonia, | 
ten parts, Put the shellac in the ammonia water, and set it away | 
in a tightly closed jar for three or four weeks. In that time the 
mixture will become a perfectly liquid transparent mass, and is 
then ready for use. When applied it forms a firm bond. 


A coaL meter designed to measure the delivery of 
coal or other granular material has recently been patented in 
America. The device consists of a spiral vane inserted in the 
centre of the delivery chute, and positively geared to a registering 
mechanism recording the downward movement of the column of 
material. The meter is of simple design. All parts coming in 
contact with the material measured are made of bronze to with- 
stand corrosive or rusting action, and the gears and bearings run 
in a bath of oil. The index may be set to read in pounds, tons, | 
cubic feet, or bushels as desired. 


ELEcTROSTATIC voltmeters can be made for measuring 
very high pressures by designing them so that the active parts are 
The advantages of doing this are the sup- 
pression of glow and brush discharges and of the ‘‘ electric wind.” 
The working parts can be put much closer together, and so larger 


| forces are obtained. The constant of the apparatus is practically 
independent of the pressure of the gas, and the damping can be 


easily regulated. Using a Braun electrometer and air at a pressure 
of from 4 to 9 atmospheres, the authors of a paper on this subject 
measured the pressures produced by a Wimshurst machine up to 
80,000 volts. 


THE output of vessels on the Tyne during last month 
totalled 10 vessels, as against 4 for June last year. These include 
a varied assortment of 6 cargo steamers, a tugboat, a lighter, a 
barge, and a steam wherry. For the half-year Tyne builders have 
launched 42 vessels, which output compares with 49 for the same 
half of last year. This decrease of vessels shows that, though the 


| amount of work on hand on the Tyne is considerably in excess of last 


year, the actual production so far has been limited. But though the 
number of vessels launched is smaller, much of the work turned 
out has been of a costly class, including two battleships, a cruiser, 
several destroyers, and three: or four high-class passenger and 
cargo-passenger liners. 


TueE British Acting Consul at Christiania reports that 
an experimental furnace for the electric smelting of low grade iron 
ores into pig iron has recently been erected at Tinnfos. it is re- 
ported that a quantity of sbout 69 tons of this pig iron has been 
sent to foreign steel works for conversion into steel, and that the 


| quality has been found to be very good. The cost of smelting at 


Tinnfos is stated to be about 55 kr. (£3 1s.) per ton. It is in- 


: . | tended to erect a new and |: f , which will probably 
start from the Pas Mission, to which point the Canadian Northern | e ee er oe pec eroie: 
ded whether the mouth of the ' 


be at work next autumn, and will be worked by power from 
the Tinofos waterfall, where about 15,000 horse-power will be 
available upon completion of the necessary works, It is hoped 
eventually to produce some 50,000 tons of pig iron a year, which 
will be converted into steel by an electrical process, 


ApouT two years ago some walls made of cinder con- 
crete were erected at Columbia University, and since then they 
have been subjected to five four-hour tests by fire, when the 
average temperature reached 1700 deg. Fah. At the conclusion of 
each test a stream of water was applied for ten minutes while the 
walls were hot. Professor Ira H. Woolson states in Insurance 
Engineering that, notwithstanding these tests, the walls for all 
practical purposes are as good as when erected, and he is of opinion 
that within reasonable limits the percentages of coal and fine 
material in such cinders have very little effect on their fire-resisting 
qualities. The pieces of coal which were next to the surface in 
these walls were burned to ash, but the ash remained in place and 
acted as a non-conductor of heat. Several particles of pure coal 
were to be found within 2in. of the surface. 


AccorpinG to W. R. Whitney, the addition of boron or 
beryllium increases the resistivity of iron to a high degree, at the 
same time improving its mechanical properties and making a 
vaiuable steel for electric transformer sheets. The increased re- 
sistance causes, of course, a reduction of the eddy-current losses. 
The proportion of boron in the high-resistance alloy may vary from 
about 0.2 per cent. to 5 per cent. boron, but for most purposes 
the lower limit of boron content is preferable. The steel should 
be as free as possible from sulphur, phosphorus, or other ingre- 
dients. The effect is ascribed to the fact that a given weight of 
alloy, containing given percentages of iron and alloying element, 
will have a higher resistance if the atomic weight of the alloying 
element is low, as a given percentage of the element introduces a 
relatively greater number of molecules than the same percentage 
of an element of higher atomic weight. 


AccorpInG to a contemporary, the universal applica- 
tion of electricity to the operations of mining on the Rand will 
probably not be limited eventually to the driving of machinery. 
Reduction processes in which the electric current has shown itself 
a facile and effective agent will, doubtless, also be introduced at 
some later date. Electro-chemical systems of amalgamation and 
cyanidation have been largely experimented with elsewhere, and, 
although methods in the latter department are still in an experi- 


| mental state, they are in the former considerably more advanced. 
| A convenient and cheap supply of the necessary current will pro- 


bably encourage a good deal of investigation in various new direc- 
tions upon the Rand, and with the encouragement bestowed upon 


| scientific inquiry as applied to mining and the ability of those 


engaged in practical work here, it can scarcely be supposed that | 
reduction processes will be long overlooked. 


In testing a series of base plates at the University of 
Illinois Mr. C. R. Dick experimented with various types of cushions | 
for distributing the pressure of the plates uniformly over the | 
lower surface. This required some form of elastic cushion between | 
the plate itself and the very rigid bed of the testing machines. | 
The cushions tested are thus described by Professor N. C. Ricker 
in a recent bulletin of the Engineering Experiment Station, Uni- 
versity of Illinois. A cushion was composed of several folded 
blankets, a folded woollen wrapper and two thicknesses of rubber 
packing, but it failed under moderate pressures, though not 
sufficiently to seriously injure the plates, exceptin the case of the 
east iron. A cushion of dry po forming a layer 2in. thick was 
enclosed within a steel hoop a little larger than the plate, but the 
sand packed irregulariy and failed to transmit a uniform pressure. 
A satisfactory cushion was finally composed of 11 layers of oak 
nieces, cut 24in. by 3in. by fin. piled in. crosswise layers, leaving 
fin. spaces between the pieces to permit expansion. This cushion 
proved to be sufficiently elastic and also able to sustain pressures 
sufficient to break the cast iron plates. Indeed it supported 
without. great injury a load of 620,0001b., or 31 times the safe 
pressure for which the plates were designed. Any injured pieces 
could{easily be replaced in order to maintain the efficiency of the 
cushion. | 





| from the charts. 
| 932 miles of coast-line, and an area of 13,938 square miles was 


| coinage. 


MISCELLANEA. 


THE Berliner Tageblatt announces that a cable will be 
laid between Emden and Brest. Half the cost will be borne by 
France and half by Germany. The new cable, which will be used 
in conjunction with colonial cables, is expected to free France and 
Germany completely from the necessity of using British lines. 


A CONFERENCE took place at the Home-office last 
Wednesday afternoon between Mr. Winston Churchill and the 
National Association of Colliery Managers. The proceedings were 
private. The question discussed was the appointment of working 
men inspectors for mines, as pro by the Home Secretary in 
his Bill which was recently before the House. 


AN unusual quantity of heavy rock work on the Panama 
Canal resulted in a requisition recently by the United States Govern- 
ment for some special cars of greater capacity and much heavier 
design than those ordinarily used in construction work. The 
specifications call for 42-gauge double-track cars of 60,000 Ib. 
capacity, the cars not to weigh less than 15,000 Ib. 


AccorDING to the Revista Minera, a Spanish Royal 
decree has been issued ordering the formation of an Association 
of Laboratories for the encouragement of scientific investigations 
and experimental studies. Any laboratory or similar investigation 
department belonging to the State may form part of the Associa- 
tion provided that the necessary authorisation be obtained from 
the responsible department. 


Tue hydrographer of the Admiralty reports that during 
last year as many as 497 rocks and shoals dangerous to navigation 
were reported. and 32 previously reported dangers, were expunged 
The surveying vessels charted a length of 


sounded over. The Indian Marine Survey charted 202 miles of 
coast-line, and sounded over an area of 4985 square miles. 


WE hear that the Post-office has issued a notice to the 
effect that radio-telegrams intended for transmission to ocean 
liners through Post-office coast stations in the United Kingdom 
are now accepted with simplified addresses consisting of the name 
of the addressee and the name of the ship, with the addition of 
the word ‘‘ wireless.” The name of the appropriate coast station 
is still necessary in the address of radio-telegrams to packet 
steamers, 


A curious accident in the blast-furnace gas-engine 
power plant of the Indiana Stee] Company at Gary, Ind., has been 
reported. A large rat is said to have got into the armature wind- 
ing of one of the alternators, thereby creating a short circuit, 
while indulging in his taste for empire cloth and insulation. A 
slight interruption to service resulted. To guard against a repeti- 
tion of the accident an advertisement for two cats, at 50 cents. a 
head, has been inserted in a Gary newspaper. 


AccorDING to the Electrician there has been erected 
in the United States navy station at Colon a complete wireless 
telegraph equipment, including antenne. The new equipment 
consists of the latest improved design of Fessenden apparatus. 
The transmitting apparatus is of the high-frequency 500-cycle 
type, with a rotating spark gap which is attached to a 
25-kilowatt generator. Two compressed air condensers, each 
operating under 250lb. air pressure are also used. Power for 
operating the transmitter is received from the Isthmian Canal 
Commission plant at Gatun. This equipment was put into opera- 
tion on March Ist last, and has since operated satisfactorily. 


THE accommodation at the maritime station at Venice 
is shortly to be extended at an estimated cost of £240,000, and 
arrangements have been made for the execution of the work. 


| The extensions include a dock parallel to the existing one, the 


opening of subsidiary canals, the construction of embankments, 
quays, and walls, and other accessory work, the whole to be com- 
pleted within fifty-two months. The main navigation canal leading 
to the large basin to be built at the Bot tenighi, near Mestre, is 


| then to be excavated to a depth of 10m. The basin itself will be 


1000 m. long, 200 m, wide, and 10 m. deep, and the quays will be 
provided with cranes, stores, and other necessary equipments. 


Ir is proposed to bring the water from the springs at 
Shcllar, about 120 miles from Baku, springs said to be capable of 
giving up to 50,000,000 gallons of water per day, but the capacity 
of the conduits is to be only 15,000,000 gallons. There are three 
distinct water strata, but it is proposed to tap only the lower two, 
This water, which has undergone natural filtration, will be 
delivered unfiltered. Nothing definite is yet worked out by the 
municipality as regards the placing of this work, that is to say, 
whether the whole work will be given to the contractor, or the 
separate works divided up amongst specialists. Referring to the 
matter in his report just issued, Mr. Vice-Consul McDonell says 
that the work will call for pumps from.abroad, as Russia cannot 
supply these. 


AFTER many months of discussion and experimenting, 
the French Government have decided not to adopt:aluminium 
This is on the recommendation of the Commission of 
Scientists whom the Government appointed to consider the sub- 
ject. A certain number of aluminium coins were made as a test, 
but the lightness of the white metal which was one of its chief 
recommendations has condemned it. A five-centime piece (half- 
penny) made of aluminium weighed only 1.9 grammes, as against 
5 grammes in bronze, and it is thought that a coin so light would 
slip through the ,fingers, especially the rough fingers of a work- 
man. Tests are now to be made of bronze, containing 10 per 
cent. of aluminium, which, if adopted, will reduce the weight by 
one-half. This combination of metals possesses a fine golden 
yellow colour, and the coins made of it will therefore be perforated 
so that they may not be mistaken for 20-frane pieces. 


At the Conference of the Institute of Cleansing 
Superintendents held at Southport on Wednesday, July 6th, Mr. 
James Jackson, of Sheffield, advocated making use of the clinker 
from refuse destructors for paving flags, copings for walls, kerbs 
for footpaths, for shingling streets, and for tramway braking 
purposes. It was stated that Glasgow had made £2000 a year in 
the disposal of clinker, and Leeds and Blackpool from Is, 6d. to 
ls. 9d. per ton profit on the clinker sold. Mr, A. Findlay, of 
Aberdeen, in a paper on improved methods of cleansing, said 
power watering and brushing of streets was adopted at Aberdeen, 
where the sweepers and watering apparatus were attached to 
tramears. Mr. T. Lloyd, of Preston, read a paper describing a 
plant for dealing with old tins, buckets, and mineral waste 
found in house refuse. The machine is driven by a 5 horse- 
power motor, and the tins are heated, pressed, and sold. 


A NuMBER of recommendations ofan important nature are 
embraced in the reportissued last Tuesday night of the Departmental 
Committee appointed to inquire into the dangers attendant on the 
use of lead and the danger or injury to health arising from dust 
and other causes in the manufacture of earthenware and china. 
Medical evidence is adduced in support of the theory that milk is 
of great value in preventing lead poisoning, and it is, accordingly, 
suggested that all women and young persons working in scheduled 
lead processes, and commencing work before 9 a.m., shall be com- 
pelled to partake of cocoa made with milk, which is to be provided 
for them, unless a medical certificate can be produced showing that 
such nourishment is unsuitable for them. Precautions are recom- 
mended which, it is hoped, will greatly mitigate the danger to 
women working in lead processes, but the Commissioners state that 
should their hopes not be justified in this respect, all women under 
forty-five should be excluded from employment in the most 
dangerous lead processes, 
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intended Sor insertion in this column, must in all cases be accompanied 
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with these instructions. 
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not tion, but a bd er "good faith. No notice 
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REPLIES. 





SpeEvTER.—There are several special fluxes sold for cast iron. Ask any 
good ironmonger for one. The ‘‘ Vindec” flux is the latest. 
ERRATUM. 
In the article on ‘‘Turbine Blowers,” which appeared in our last issue, 


the name of the firm “R. J. Hodges and Co.” was wrongly given as 


‘A, Hodges and Co.” 





MEETINGS NEXT WEEK. 


Tue Raitway Ciur.—Thursday, July 14th. Visit Holwell Ironworks. 
Assemble at the Midland Station, Melton Mowbray, Leicestershire, at 
2.53 p.m. 
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1 the end of a dip pipe. 





other than those already known. 
interest lies in the development of a method which 
seems to offer a very desirable means of studying the 
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A Study in Heat Transmission. 


AN interesting experiment has been carried out 
in the University of Illinois by Messrs. J. K. 
Clement and C. M. Garland to ascertain how the 
transmission of heat to water in tubes is affected by 
the velocity of the water. An account of this 
experiment is given in Bulletin No. 40, issued by 
the Engineering Experiment Station, which, we 
may say, was established by action of the Board 
of Trustees, December 8th, 1903. It is the pur- | 
pose of the Station to carry on investigations along | 
various lines of engineering, and to study problems 
of importance to professional engineers and to the 
manufacturing, railway, mining, constructional, 
and industrial interests of the State. The work is 
carried on under the supervision of the staff; 
sometimes by a research fellow as graduate work, 
sometimes by a member of the instructional force 
of the College of Engineering, but more frequently 
by an investigator belonging to the Station corps. 
The results of these investigations are published in 
the form of bulletins, which record mostly the 
experiments of the Station’s own staff of 
investigators. The account which we are now 
considering first describes the experiments, then the 
calculations, and lastly gives the author’s conclu- | 
sions. | 

The experiment had for its objective, not the 
work done in steam generators, but that done in 
surface condensers, and more particularly conden- 
sers intended to give very high vacua. The 
apparatus consisted of a “steam jacket ’—that is to 





say, a horizontal tube with ends secured by | 
flanges, about 18in. in diameter and 6ft. Tin. long. 
Through the axis of this outer tube passed a cold 


Was maintained at constant 
while cold water flowed | 


tin. thick. Steam 
pressures in the jacket, 


speed of about 17ft. and a mini- 
second. The lower part of 
the jacket had condensation water in it through 
which the entering steam bubbled up _ from 
This precaution was taken 
to avoid the chance of the steam being superheated | 
in passing through the throttling stop valve. By 
the aid of thermo-piles the temperature of the metal 
of the inside tube was determined. Elaborate ar- 
rangements were made for measuring the quantity of 
water and its temperature entering and leaving the 
tube in the jacket. The results are set out in a 
table and eight diagrams of curves. Nothing seems 
to have been overlooked, and the experiments are 
for accuracy apparently all that can be desired. 
Unfortunately, they do not seem to have increased 
| knowledge much. Indeed, the authors of the 
report say: “ The limited nature of these experi- 
| ments forbids the drawing of any general conclusions 
The principal 


a& maximum 


effect of the variation of the velocity of the flow of 
gas, steam, or water on the rate of flow of heat 
through tubes, plates, tc.” Broadly speaking, the 
experiments go to show that the rate of trans- 





| the water film may be computed.” 


mission of heat augments with the velocity of the 
water. But it should not. be forgotten that the 
greater the velocity the greater the quantity of 
water and the greater is the difference between its 
average temperature and that of the steam. Even 
allowing for this, however, it is clear that something 
occurs, thanks to which the efficiency of a surface 
condenser will- augment with the augmentation 
of the speed with which the water traverses the 
tubes. In this case, however, no attempt was 
made to get a vacuum. On the contrary, the 
steam discharged under a loaded valve, so that the 
thing measured was simply the amount of heat 
imparted to a given quantity of water in a given 
time. The figures obtained are fairly consistent. 
The results of thirty-four “runs” are tabu- 
lated. The jacket pressures were, for the first 
ten runs, 14lb. absolute; for the second ten 
runs, 45lb. absolute; for the third seven runs, 
75 lb.; and for the six final runs, 104]b. The 
maximum rate of transmission per square foot per 
minute measured in British thermal units passing 
through a square foot of surface was 3995, the 
temperature of the steam being 330 deg. Fah., and 
the velocity of the water—entering at 57.67 deg. 
and discharged at 80.5 deg., a difference of 22.83 deg. 
—hbeing 17.13ft. per second: The lowest result, 425 
B.Th.U. per- minute, with water entering at 
60 deg. and discharged at 179.49, a difference of 
115.40, moving at a speed of .37ft. per second. 


The theory of Messrs. Clement and Garland is 
that a film of condensed steam clings to the tube 
surface outside, and a film of hot water to the tube 
surface inside, and that the transmission of heat 
must take place through these films unless they are 
removed. The authors have introduced a new 
word, “ conductance.” Conductibility, we are told, 
has been used to designate that quantity of heat 
which will flow through a medium of unit length 
and of unit area in a unit of time with a tempera- 
ture drop of one degree, while “ conductance ” is 
independent of the length of the medium. The 


| distinction is made necessary on account of the 


unknown thickness of the steam and water films. 
By the aid of thermo-piles the drop through 
the thin metal of the tube was measured. It is 
not easy to draw any very precise conclusions from 
the figures given. They show that the higher the 
velocity of the water the greater was the difference 
in temperature on the two surfaces. This, of 
course, is in one sense what might be expected. 
The temperature at the steam side being constant, 
the greater the quantity of cold water passing 
through the tube the less should be its tem- 
perature on the steam side: but it is not pos- 
sible to prepare a.constant from the figures. It 
will be seen that we have two conditions to 
deal with—namely, velocity and its effects; and 
quantity of cold water and its effects. Leaving out 
the supposed additional sweeping effect of the 


| water when the speed was increased, we have the 


fact that the average temperature of the discharged 
water varies. Thus in the second group the maxi- 
mum temperature of the water was 162 deg., the 
velocity being 1.45ft. per second, and the mini- 
mum was 73deg., with a velocity of 16.78ft. It seems 
to us that it is impossible under the circumstances 


| to say with certainty what was due to velocity per 
| se and what to quantity. 


To arrive at a just con- 
clusion it would benecessary to pass thesame quantity 
of water at different velocities, which might perhaps 
be done by throttling the water-discharge. Taking 
the figures as they stand, we are told that “ by 
subtracting the temperature drop through the metal 
of the tube from the temperature of steam surface 
of the tube the temperature of the water surface is 
obtained. Knowing this drop the conductance of 
Now this is to 
assume that the temperature of the tube and the 
water are identical at the point of contact. But if 
this is so, as there is no “ cascade’’ between the 
metal and the water, there ought to be no trans- 
mission of heat. This is one of the points about 
which there is some controversy. Our own view 
has been set forth long since in this paper. It may 
be summed up by saying that if the water is in 
complete molecular contact with the metal, the 
existence of the metal may be ignored; the 
transfer of heat to the water commencing at the 
fire side of the plate. Of course, it is taken for 
granted that the plate is of moderate thick- 
ness. If it is, then its temperature through- 
out that thickness will be nearly that of the 
water, and will bear little or no relation to 
that of the fire or steam or other source of heat. 
The theory that a water film is formed on one 
side of the plate and a gas film on the other, through 
which heat must be radiated, or conducted, or con- 
vected, is extremely plausible, particularly as regards 
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a hot gas. There is, however, no direct evidence 
that any such film exists on the water side. The 
reason why velocity facilitates the transfer of heat 
is not necessarily due to the sweeping away of a 
film. It is far more likely to be due to the stirring 
up of the water. If we heat water in an ordinary 
saucepan, the process is hastened to an end by 
stirring the water constantly with a spoon. Water 
heats only by convection, and the stirring promotes 
convection. In like manner a rapid stream will 
heat up more quickly than stagnant water. 

So far as surface condensation is concerned, it is 
clearly understood that a rapid flow of water 
through the tubes is desirable, in order that a con- 
tinual rejection of the heated water may take place. 
It does not answer to have hot water lying about 
in the tubes. The Contraflo and other condensers 
of that type are efficient because the condensed 
water is not allowed to lie on the tube surfaces and 
retard the transmission of heat; but this lying on 
the tubes has. nothing in common with the film. 
The phenomena are in a general way highly 
anomalous. We have, however, so far no definite 
proof of the formation of badly conducting films of 
wholly unknown thickness on either the steam or 
the water side of a tube. That gas flames will not 
under certain conditions, come into absolute con- 
tact with cold. metal is well known. But it has 
not been proved, although it is probable that thisis 
because a film of cold gas lies between the metal 
and the flame, the flame being extinguished by the 
cold metal. Finally, we may say that Messrs. 
Clement and Gardner are fully convinced of the 
value of breaking up currents so as to promote 
convection in water to be heated. After consider- 
ing what goes on inside the tube of their experi- 
mental apparatus—or indeed any condenser 
tube, they say: “ When the water moves slowly 
the heat flow from the walls of the tube takes 
place principally by conduction, and the effect 
of convection is very small. The case is analogous 
to that of heating water in a vessel from the top, 
such as has been used for the determination of the 
specific conductivity of water ard other liquids. 
When the critical velocity of the water in the tube 
is reached, or when baftles are placed so as to dis- 
turb the parallelism of the stream lines, concentric 
cylinders of water disappear and the stream lines 
mingle and flow from side to side in zigzag fashion ; 
the film of water adjoining the tube walls is being 
continually renewed by these zigzag stream lines, 
and the flow of heat from tube to water is carried 
on largely by convection,”’ which it is well known 
is the only way in which water can be effectively 
heated. 

Possibly much information might be obtained by 
making jets of steam impinge with force against 
one side of a plate while jets of water impinged on 
the other side. The results might be compared 
with those obtained by Messrs. Clement and 
Gardner. The apparatus would be very simple 
and inexpensive. 


International Working of Patents. 


THE entrance of Holland into the group of 
countries which grant patents for the protection of 
industrial property coincides with a renewal, or, at 
all events, a continuation, of the agitation with regard 
to the compulsory working of patents, and some of 
the contentions on the latter point are certainly 
remarkable. If we first refer to Holland it is 
because no patent law has existed in that country 
since 1869, and it has even now required a period 
of nearly ten years to bring about a complete 
change of public opinion on the question of the 
necessity for legislative action. A Bill, for instance, 
was foreshadowed in the speech from the Throne in 
1901, and the measure which has just been passed 
by the Second Chamber of the States General is 
certainly expected to be adopted by the First 
Chamber in the near future. The measure provides 
for the grant of patents for a term of fifteen years 
for inventions which possess novelty, but novelty 
is considered to be lacking if the invention has been 
published, or otherwise been made publicly known, 
so as to permit of its being technically utilised. If 
required in the general interest, and the holder 
of a patent allows three years to elapse without 
working the invention, he can be compelled to sell 
the patent, or grant a licence. On the other hand, 
the owner, within a period of five years from the 
issue of the patent, must have started an establish- 
ment in Holland for the manufacture of the patented 
article. The measure also provides for the erection 
of a patent office which will undertake the pre- 
liminary examination, during which an opportunity 
will be afforded of submitting objections to the 





application. If a person effects an improvement 
upon a patent, he is to be entitled eventually to 
purchase the patent from the original inventor on 
the basis of a legal order, and the latter has then to 
consert to the sale. In addition to patent legisla- 
tion, Holland becomesassociated with that particular 
regulation of the International Union for the 
Protection of Industrial Property which stipulates 
that a person who has duly applied for a patent 
in one of the countries of the Union shall enjoy, as 
regards registration in the other States, a right of 
priority during a term of one year. It will thus be 
seen that by the adoption of the system of com- 
pulsory working, Holland has now followed the 
example of the United Kingdom, Germany, France, 
Belgium, Austria-Hungary, and certain other coun- 
tries. 

The question of compulsory working in Germany, 
as recently set forth by two patent authorities in 


the columns of leading Teutonic newspapers, is now | 


declared to be virtually a dead letter. Although 
not definitely asserted to be the case, it is apparently 
held that all the trouble which has arisen in the 
Fatherland is indirectly due to the incorporation of 
a compulsory working clause in the British Patents 
and Designs Act, 1907. Itis undoubtedly true that 
if this Act had not been passed there would not 
have been any threat of reprisals on the part of the 
United States, whose machinery makers and ex- 
porters were stimulated to agitate for retaliation 
owing to the menace offered by theclauseto the mono- 
polistic policy they pursued in the United Kingdom. 
Nor would the matter under other circumstances 
have so far advanced as to reach the stage of the 
introduction of a Bill in the House of Representa- 
tives in February, 1908, proposing the enactment 
of compulsory working in that country. Already 
unnecessarily alarmed by the British attitude in 
emulating the German compulsory working clause, 
the Teutonic chemical interests became exceedingly 
apprehensive of the prospective American action, 
especially as their exports to the United States are 
considerably greater than those to the United King- 
dom. As one ofthe two patent authorities remarks, 
the chemical interests stormed the Imperial Govern- 
ment with united forces, and prevailed upon the 
Government to conclude the so-called Mutual Patent 
Convention in February, 1909. The Convention, as 
pointed out on former occasions, ensures to the 
American holders of German patents complete 
freedom from the compulsory working clause in the 
latter country, whilst the German owners of 
United States patents have been solely granted the 
assurance that they will remain exempt from the 
compulsion of working which the United States 
may perhaps introduce later on. But no obligation 
to enact legislation in this respect was embodied in 
the Convention, and Dr. K. Michaelis, of Berlin, in 
discussing the situation as it affects the machinery 
industry, expresses the opinion that out of political 
consideration for England it is questionable whether 
the United States will ever proceed with the Bill 
which was abandoned a year or two ago. 

The inconveniences and prejudice caused to 
German industries by the patent convention with the 
United States have already led to the formulation 
of a demand for the denunciation of the treaty, 
which will shortly become possible, and its renewal 
is suggested only on condition that compulsory 
working is made one of the laws of the United 
States. It is found, for instance, that Americans 
are able to purchase competitive patents in Germany, 
without the necessity for working them in that 
country, but with the sole object of hampering 
Teutonic industries. Not only so, but according to 
a recent decision of the Reichsgericht, the transfer 
of German patents to Americans carries with it all 
the rights of the patent convention, and the American 
owners are consequently not compelled to work 
them in the Fatherland, whilst English, French, 
and Belgian holders of German patents are also 
able to evade manufacture in Germany simply by 
assignmentofthe patents to any United States citizen; 
and Teutonic patents are reported to have been largely 
sold to Americans in recent times. The position is 
aggravated by the fact that German firms themselves 
in case of necessity are likewise able to escape com- 
pulsory working in a similar manner by causing 
applications for patents to be made by their 
American subsidiary companies. All these cireum- 
stances, which have rendered the German working 
obligation nugatory, will doubtless be fully con- 
sidered when the Bill for amending the patent law 
is brought forward in the near future. In the 
meantime, it is desirable to draw attention to the 
resolutions adopted at the recent Brussels con- 
ference of the International Association for the 
Protection of Industrial Property. The meeting 
expressed the opinion that when the conference of 





representatives of the countries forming the Inter- 
national Union assembles for the revision of the 
convention at Washington next year, it will be 
agreed to abolish compulsory working and to intro- 
duce uniform regulations on this point. If it is 
impossible to‘arrange for working in one treaty State 
to be equivalent to manufacturing in all the other 
States, it is held that non-working should not 
involve revocation, but merely the grant of com- 
pulsory licences. These and incidental resolutions 
are purely a.repetition of similar action taken by 
the Association on a previous occasion, but they 
form no valid reasons why the United Kingdom 
should depart from a new system which is proving 
to be of considerable benefit to manufacturers and 
workers in this country. 


The Aviation Meeting at Rheims. 


MANY towns have endeavoured to wrest from 
Rheims its supremacy as an aviation centre, but 
owing to the facilities and advantages offered by the 
Betheny Plain in the rich Champagne district, the 
annual meeting has, if anything, gained in popu- 
larity. As was the case last year, when the meeting 
was opened in a deluge of rain, the proceedings 
have not so far been favoured by the weather, the 
storms of wind and rain rendering flights at times 
out of the question. Nevertheless, no more con- 
vincing proof of the progress made in aviation 
during the past year can be brought forward than 
the fact that pilots have not hesitated to fly their 
machines under conditions that, a twelvemonth ago, 
would have been regarded as suicidal. Whereas at 
that time the airmen did very little flying during 
the day, and for the most part waited till sundown, 
when the atmosphere was calmer, on the present 
occasion flights began in the morning and continued 
all through the day, except when the wind was con- 
sidered to be too strong for safety. There is no 


| doubt that as airmen gain confidence, and find that 


they can fly their machines against strong winds, 
they are inclined to belittle danger, and engage in 
flights under conditions that border on rashness. 
This may have been partly responsible for the 
fatal accident to Wachter on Sunday, when, 
after flying his Antoinette monoplane __inter- 
mittently throughout the day, with a view to com- 
peting for the prize for the total distance covered, 
he decided upon making a final flight, even when 
the wind beginning to rise had caused all the other 
competitors to return their machines to the sheds. 
Wachter, who was related to M. Levavasseur, the 
Antoinette engineer, had for more than a year past 
been acting as aviation instructor, and this was the 
first time he had appeared in public. How the 
accident occurred it is impossible to say with any 
certainty, but on reaching a height of about 700ft. 
the aeroplane was seen to collapse, and the body 
fell straight to the ground with parts of the planes 
fluttering down after it. Wachter had his neck 
broken, and was, of course, killed instantly. 
Whether the machine had developed some weak- 
ness after long service, or whether the construction 
was not strong enough for the increasing speeds 
obtained, it is impossible to say. It is to be 
observed that as a result of the accident many of 
the airmen have added extra wire stays to their 
machines. On the second day, no fewer than 
eighteen aeroplanes were flying at the same time, 
and as was,to be expected several came to grief, some 
at least being upset by the air whirls caused by the 
propellers .of other machines, while some were 
damaged through haste in alighting. Except for 
one man, who was rather badly bruised, there was 
no personal injury sustained. The fact that 
much higher speeds are being attained this year is 
proof that experience has enabled builders to improve 
the design of their machines, and it is clear that 
much more progress will be made with the existing 
types of aeroplanes, despite the argument put 
forward that the flying machine now being made is 
not capable of any great improvement, and that 
progress in the future will have to be accompanied 
by considerable modifications in design. On the 
first two days at Rheims the monoplane re-asserted 
its superiority after remaining for several months in 
the background, and by flying their machines in all 
weathers the pilots of monoplanes obviously aimed 
at demonstrating the speed and stability of this type 
of machine. For the moment, it has again been 
proved that the monoplane is faster than the biplane, 
which, of course, is necessary if the machine is to 
carry any load; but it is probable that before the 
meeting concludes the biplane will give a good 
account of itself, especially as regards carrying 
capacity. Speed in the one case and ability to 
carry loads in the other, are the chief aims of 
builders who are constructing machines to fulfil 
these different conditions, 
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A FINE STEEL. 





WE have received from the Sheffield-Simplex Motor Works, Limited, the following report of a test made by the 
Sheffield Testing Works, Limited, on two specimens of the material used for speed gears, differentials and trans- 


mission shafts. The parts made from this steel 


are hardened direct after machining, and there being, we are 


informed, a great margin of safety in the hardening temperature, all risks of failure are eliminated. These tests, 


we gather, have been made on specimens hardened in a special manner. 
The ratio of elastic to maximum stress may also be noted. 


ihe remark that the fracture is silky fibrous. 








\| | 
|| Distance , 
Original dimensions, || between | Fionga- Elastic stress. 
_—_——__—_—_—_——|| gauge || tionin 
Size in Area, || points in | inches, |Onsection, Tons per 
inches, sq. in, inches. | tons. sq. in. 
» 6 252 2 | +22 29-20 115-87 
! 
566 252 2 || -26 25-40 | 100-79 





The elongation is remarkable and corroborate 

















i) | 
mate at | Maximum stress. | F 
=| | Hlongatin, | Retuetion 
stress, per | On section,| Tons per i pe cent. | per cent. 
cent. | ns. sq. in. 
94-4 30-94 122-78 11-0 | 3h-l 
95-2 | 26-70 | 105-95 ! 13-0 | 47-6 














INTERNATIONAL CONGRESS OF MINING AND 
METALLURGY AT DUSSELDORF. 
No. II.* 
METALLURGY. 
In the Metallurgical Section of the Congress, many 
valuable papers have been presented. 


| 


| 


Dr. Blasberg | 


treats of the changes effected in the composition of | 
coke-oven and furnace linings—in the one case produced | 
line, as regards technical improvements, with the steel 


by the salt in the washery water, and in the other by 


basic oxides, the deposition of solid carbon also exerting | 


a corroding influence in both instances. 
G. Arnaud gives the results of experiments showing the 
high purity of electro-steel made in the Girod furnace, 


Professor | 


| finishing of the castings by sand-blasting. 


the tests being extended to cutlery steels, spring steel, | 
inagnet steel, gan and projectile steels, and steel castings. | 
/awards the preference to the gas-operated blower, and 


The production of tar-free producer gases from uncoked 
fuel is dealt with by Messrs. Braune and Hubendick, 
who recommend that in the case of aromatic fuels 


(e.g., wood and coal), the products of distillation should | 


be heated to about 1380 Fah., in presence of hydrogen, 
to decompose the benzol ring, whilst fatty fuels (peat 
and brown coal) require an oxidising atmosphere in order 
to yield permanent producer gas. Mr. P. Breuil reviews 
the various kinds of rail steel, and the influence of the 
chief metallic and non-metallic elements on the quality 


of the product, giving data on the cost of rolling, and | 


pointing out the improvements which could be carried out 


in the ordinary steel used for rails, could the latter be | 


easily subjected to a suitable heat treatment. The con- 
ditions of current and tension in the electric furnace 
are traced by Dr. W. Conrad, who experimented with a 


Héroult- Lindenberg furnace, and found that the substitu- | 


tion of two bottom electrodes for the are electrodes would 
lower the supply of energy to the furnace to less than 
1 per cent. of the normal amount, whilst with one arc 
electrode and one bottom electrode only 1 per cent. of the 
total heat generated would be available for the bath. 
The necessity for cooling the bottom electrodes robs the 
furnace of more heat than is supplied by the electrodes 
themselves, about ten times the actual ampérage being 
required to produce the same heating effect as is 
furnished ‘by the are electrodes. According to Mr. G. 
Franke, the annual output of the ten iron ore briquetting 
plants in Germany is 700,000 tons, mainly consisting of 
furnace-dust briquettes, which are produced at a cost 
of about 1s. 7d. to 1s. 9d. per ton, whilst the Ilseder 
Hiitte works manufacture brown ironstone briquettes, 
with rolling-mill cinder, Thomas slag waste, purple ore, 
ke., at a cost of 9d. to 10d. per ton. 


oxidised and precipitated. Where the water is quiescent 
the class of iron exerts no marked influence on the 
extent of corrosion. Other points in the paper include :— 
The influence of contact between iron and other metals ; 
the corrosive action of various liquids at various tempera- 
tures ; the electrolytic potential differences between iron 
and various solutions; and the influence of protective 
coatings. Mr. C. Irresberger claims that the iron 
foundry industry in Germany has now been brought into 


industry, great attention being paid to the analysis 
of raw material, the use of mechanical appliances 
wherever possible in place of hand labour, and the 
In con- 
nection with “The Economy of the Various Types of 
Blast Engines used in Steel Works,’ Mr. O. Mauritz 


even in the case where the entire power for the works is 
electrical, he considers gas engines to be cheaper than 
steam turbines for driving the generators. Professor Dr. 
Neumann in treating of ‘“‘ The Present State of Electro- 
steel Processes,’ describes the various kinds of furnace in 
use, and considers that the chief feature of the process 
resides in its capacity to produce steel of high and medium 
quality, so that it will supplement, rather than replace, 
other forms of metallurgical apparatus. Dr. Puppe 
describes the results obtained in the experiments on the 
“Consumption of Power in Rolling Mills,” and on the 
vertical pressure set up during the rolling process, these 
last experiments having been undertaken on behalf of the 
German Ironmasters’ Association and the Iron and Steel 
Institute. It has been found possible to determine the 
influence of the various factors concerned in the produc- 
tion of this vertical pressure, so that the latter can be 
calculated, and from this the stresses on the housings and 
rolls estimated, which can, therefore, be constructed in the 


most appropriate manner for coping with the burden laid | 


upon them. The advantages of Hot and Dry Blast 
are discussed by Dr. Wiist, the cause being ascribed 
to the limitation of the space occupied by oxidising 
gases in the vicinity of the tuyeres when the blast 
is hot and water vapour has been eliminated. The 
rationale of dried blast is regarded by Professor J. W. 
Richards as residing in the increased heat rendered avail- 
able per unit of carbon consumed in the smelting region, 
thus accelerating the rate of smelting, and increasing the 
quantity smelted per unit of fuel, a secondary result 
being that the upper portion of the furnace works cooler, 
the CO, : CO ratio is increased, and the losses by radiation 


; and conduction per unit of output are lessened. The 


The basic process of steelmaking is advocated by | 


Mr. Esser, who cites its advantages and_ refutes 
the objections raised against it, giving particulars of 
the economical working of the process and a 
comparison of the cost with that of the hot metal 
process. .On the other hand, the ore process with 
hot metal charges is defended by Mr. R. Genzmer, a 
description being given of the various modifications of 
the process as used in German works, especially the 
Hoesch process for working up basic iron. A historical 
review of the development of gas producers is given by 
Mr. J. Hofmann, with the working results furnished by 
the various systems with different classes of fuel, and 
the effect of adding limestone to the fuel, and of using 
superheated steam. In his paper on “The Use of 
Various Kinds of Gas in Open-hearth Furnaces, and 
their Influence on the Quality of the Product,” Mr. 
Terpitz refers to the non-success of blast-furnace gas in 


this connection, and prophesies a more hopeful future from | 


the elimination of carbon dioxide from this gas, as fore- 
shadowed by von Ehrenwerth and Schmidhammer. 


At | 


the Hubertushiitte works the use of coke-oven gas has | 


reduced the coal consumption by one half, and though 
the life of the furnace roofs and heads has been lowered 8 
to 10 per cent. by this fuel, that of the chequerwork in the 
regenerators has been increased by 40 to 50 percent. The 
hydrogen in the gas has not been observed to injure the 
quality of the ingot metal or destroy the furnace lining. 
Mr.C. Grosse states that more than one half the total blast- 


furnace gas produced in Germany is cleaned, with the | 


result that the consumption of coke in the blast furnaces | 


has been reduced by } to 1 ewt. per ton of pig iron, the 
temperature of the hot blast being raised 60 to 100 deg. 
Cent., and the blast time of the stoves reduced to half 


an hour, so that about 40 per cent. of the heating gas is | 


saved and rendered available for other purposes. 
“The Development of Coking Plants ” is traced by Pro- 


improvements and the question of the supply of coke- 
oven gas to cities, for which purpose large batteries 
of ovens are the most suitable, as furnishing gas of more 
uniform constitution, so that the whole output can be 
disposed of. 
by Mr. E. Heyn, the two chief factors being given as 
water and oxygen, the iron being first dissolved and then 


“9a, ¢. appeared in Jaly Ist issue, 


The question of Corrosion is dealt with | 


same author shows that Gruner’s ideal working of a 
blast furnace ceases to be true beyond a certain “ equi- 
librium point,” where the heat generated by burning the 
maximum amount of fuel before the tuyeres is more than 
is needed in the smelting zone of the furnace; and that 
with hot, dry blast, and the auxiliary use of electric heat 
in that zone, the furnace works more economically when 
Gruner’s ideal is abandoned. 

The theoretical and practical value of the electric 
smelting furnace as employed at Domnarfvet is 
favourably reported on by Mr. C. Brisker, the effici- 
ency being 65-66 per cent. as compared with 76 
per cent. in the coke blast furnace, whilst as much 
as 75 per cent. of small ore can be smelted and 
the composition of the product can be regulated over a 
far wider range. Mr. W. G. Gillhausen gives exhaustive 
data on “ The Heat and Substance Balances of the Blast 
Furnace.” Dealing with the “ Progress in the Recovery 
of By-products in Coke-oven Plants,” Professor O. Rau 
mentions that within the past nine years the proportion 
of coal treated in by-product recovery coke ovens has 
increased from 30 to 82 per cent. in Germany, from 
10 to 18 per cent in England, and from 5 to 16 per cent. 
in the United States. Of the total coal output, 20 per 
cent. is coked in Germany, 15 per cent. in Belgium, 
8 per cent. in England, and 3 per cent. in America. 
“The Production of Hydrogen for Metallurgical Purposes, 
by the Franke, Caro, and Linde Process ”"—eliminating 
carbon dioxide from water gas and then separating the 
carbon monoxide and nitrogen by cooling with liquid air 
—is described by Dr. B. Schiick. The oxygen recovered 
from the liquid air can be used in conjunction with the 
hydrogen for autogenous welding and the production of 
high temperatures for smelting, «ec. 

In dealing with “ The Importance of Carbon and Carbon 
Monoxide in Metallurgical Processes,’ Mr. G. Charpy 


| states th i i 
fessor Herbst, who deals exclusively with the mechanical | Se ee ee eee 


oxides of the iron group at temperatures up to 1000 deg. 
Cent., whereas carbon monoxide carburises iron, but 
reduces the oxides of that metal, nickel and manganese— 
higher oxides—whilst oxidising chromium and manga- 
nese. Mr. P. Goerens, dealing with “‘ The Gases in Com- 
mercial Steel,” states that the deoxidation process is 
liable to increase the volume of gas in the metal toa 
very considerable extent. The gas is chiefly carbon 
monoxide, apparently due to the presence of carbon in 





| the ferro-manganese employed as deoxidising agent. 


“Case Hardening” is discussed from the theoretical and 
practical standpoint by Professor L. Guillet, double 
quenching —at 1000 deg. Cent. and 750 deg. Cent.—being 
recommended as causing the disappearance of acicular 
cementite, and giving more uniform martensitic structure, 
without affecting the brittleness of the core. On the 
same subject Mr. I’. Weyl describes expetiments con- 
ducted in vacuo, and demonstrating the carburising action 
of free carbon under these conditions, direct contact 
between the carbon and metal being essential, together with 
prolonged exposure—thirty hours in the case of diamond 
dust — ata high temperature—975 deg.Cent. With regard to 
“ The Dephosphorisation of Steel in Presence of Carbon,” 
Mr. E. Richarme’s experience goes to show that the total 
oxidation of the carbon is not a necessary precedent con- 
dition. “The Influence of Liquation on the Strength of 
Ingot Iron” is stated by Messrs. F. Wiist and H. L. 
Felser to depend on the size of the ingot, and vary 
inversely therewith, except as regards sulphur. Liquation 
has little effect on the static tests ; but in the notched-bar 
impact tests the strength of the material increases in a 
marked degree from the head of the ingot downwards. 
“The Thermal Treatment of Special Steels ” is described 
by Professor L. Guillet, who recommends increased tem- 
perature, rather than prolonged heating, for the hardening 
of carbide steels. Other papers read in this section were : 
“The Microscopical Examination of Blast Furnace Slag,” 
by Dr. H. Passow; “The Relation between Thermal 
Effect, Metallurgical Processes, and Crystallisation in 
Basic and Acid Electric Smelting Processes,” by Mr. O. 
Thallner ; “ The Influence of Thermal Treatment on the 
Grain of Iron,” by Mr. A. Joisten; “The Influence of 
Galvanising on the Strength of Wire,” by Dr.'H. Winter ; 
“ The Quantitative (Volumetric) Determination of Nickel 
and Cobalt,” by Dr. H. Grossman; “The Iron Nickel 
System,” by Messrs. R. Ruer and E. Schiiz; “ Refining 
Copper by Electric Smelting,” by Professor W. Borchers ; 
“The Electric Conductivity of Molten Alloys,” by Messrs. 
R. Bornemann and P. Miiller; and “ Artificial Meteoric 
Tron,” by Dr. C. Benedicke. 
APPLIED MECHANICS. 

In this section Messrs. Androuin and Stein discuss 
“The Influence of the Improvement of Methods of 
Heating on the Development of Mechanical Forging,” 
giving a general review of suitable fuels, and a descrip- 
tion of a furnace devised by themselves for gas of low 
calorific value. “The Development of Fans and Com- 
pressors in German Mining” is traced by Mr. Von 
Bavier, and Mr. P. Bernstein sets forth “ The Advantages 
of Hydraulic Compressors,” whilst Professor Rateau 
advocates “ The Superiority of Turbo-blowers and Turbo- 
compressors,” and deals—in a separate paper—with ‘“‘ The 
Utilisation of Exhaust Steam Mixed-pressure Turbines.” 
“ High-capacity Aérial Ropeways” forms the subject of 
a paper by Mr. Ellingen, who designed the double- 
bogie, four-roller traveller, which reduces the stress on 
the rope by increasing the radius of curvature under 
the traveller. ‘‘The Cheapening of Transport by Wire- 
ropeways and Electric Runways” is dealt with by Mr. 
Von Hauffstengel, who recommended a combination 
of the two for charging blast and cupola furnaces, 
and conveying materials to the waste heap. The 
various types of “ Electric Hoisting and Transporting 
Appliances Used in Mining and in Steelworks” are 
described by Mr. F. Heym ; and the subject of ‘“Com- 
pressed-air Locomotive Haulage in German Mines,” is 
dealt with by Mr. T. Suller, who prefers the twin- 
cylinder engine to the compound form, owing to the 
tendency of the latter to ice up. Dr. H. Hoffmann 
favours the principle of controlling power engines, 
particularly those for winding and for rolling mills, by 
special devices, in which the movement of the lever 
or controlling wheel is independent of the load. “ Recent 
Experience with Large Gas-engine Plant ” is the text of 
Professor Langer’s paper, which sets forth the advan- 
tageous effect on the total load factor of the lower mean 
piston pressure now employed. Mr. E. Stach reviews the 
“ Development of Separate and Central Condensation in 
Mines and Metallurgical Works, and the Application of 
Heat Storage Tanks forthe Utilisation of Exhaust Steam.” 
Mr. K. Maleyka deals broadly with the “Application of 
Electricity in Metallurgical Work,” giving particulars of the 
energy required for various purposes in blast-furnace, steel 
and rolling-mill plants. The part played by“ Mining and 
Metallurgy in the History of Engineering” is traced by 
Mr.C. Matschoss. Mr. W. Philippi, in treating of “ Elec- 
tricity in Mining,” gives preference to the Leonard system 
for winding engines, and explains the reasons of the 
economic superiority of electric winding engines, 
especially those of the Ilgner type. Papers in this section 
are also contributed by Mr. F. Tillmann on “ Under- 
ground Haulage,” and by Mr. P. Bodenstein on the 
“ Present State of Ore Dressing Processes.” 

GEOLOGY. 

The only paper of interest to engineers is that by Mr. 
Link on the “ Valley Dams of the Ruhr District, with 
Special Reference to the Mélmetal Dam,” which is 
intended to impound nearly 30,000,000,000 gallons, and 
is only surpassed, in Europe, by the Edertal Dam. The 
work is being carried on by an association comprising 
nearly all the communal and private waterworks in the 
Ruhr Valley, and is expected to attain completion in 
1913. The dam wall is nearly 700 yards in length and 
20ft. in breadth at the crown, and has a cubical content 
of about 380,000 cubic yards. 

Among the places of interest visited by members of the 
Congress were the Rhine Docks at Duisburg-Ruhrort and 
the regulating works now being carried out along the 
course of the ‘river Emscher by a conservancy board, 
with a view to the prevention of disturbance in the sur- 
face drainage by mining subsidences. 





In a recent petrol consumption test of a London motor 
cycle club, described in the current issue of the Motor Cycle, one 
rider covered 224 miles on an allowance of 19 oz. 5 drms. of spirit, 
equal to over 150 miles to the gallon, i.¢., 11 miles for a penny. 
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A NEW BOILER FURNACE. 





ALTHOUGH a stoker who understands his work can, under 
general conditions, fire boilers of the Lancashire pattern with 
economy and without producing an undue amount of smoke, 
there are cases when the provision of some additional 
apparatus to effect one or both of these results is bene- 
ficial; for instance, when the draught is deficient or when 
the boiler is too small for its work. The difficulty of firing 
so as not to produce black smoke is accentuated by the fact 
that the furnace is generally near to the critical point, ready 
to give off smoke on the slightest provocation, and one of the 


The boiler furnace illustrated, which differs in several 
respects from others now in use, has been invented by Mr. 
| Henry Schofield, and is being made by Messrs. J. and P. 
Hill, of Park, Sheffield. The furnace belongs to that 
numerous class in which the combustion is assisted by means 
of induced draught produced by a series of small steam jets. 
The chief features of its construction will be seen in the 
accompanying drawings. They consist of cast iron troughs, 
or conduits, arranged longitudinally along the furnace 
between the front and back dead-plates. Transversely across 
these conduits—which are between 8in. and Qin. wide, 
' according to the diameter of the flue—short fire-bars are 
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THE HILL BOILER FURNACE 


chief objects aimed at by inventors should be the removal of 
this point by providing improved conditions, without intro- 
ducing devices to prevent smoke which adversely affect 
the economy of the boiler, The latter is frequently done by 
introducing an excess of air. The provision of steam jets 
under the grate can, of course, be made to produce a 
powerful draught by forming an air pressure in the ashpit, 
but this frequently leads to a tendency to burn holes in the 
fuel. The latter seems to be preventable, in the case before 
us, by placing the bars close together. Steam entering 
below the bars helps to prevent clinkering and keeps the 
bars cool, but it must be used with discretion or the economy 
will be very seriously affected. 


| placed. 
| through the bars, but are closed at the rear end. Their 
| bottom sides are perforated with holes corresponding to other 
| holes in hand-operated slides. These slides permit the stoker 
| to regulate the air supply and. riddle the fine ash into the 
| flue. The bars are of special form and are placed much more 
| closely together than is usual, the air spaces’ being not more 
| than fin. wide. The bridge is really a continuation of the 
| grate, the bars being specially constructed to fit cast iron 
boxes forming the bridge proper, the bridge being 
finished off at the top by means of a cast iron 
cap secured by two prongs that. span the box. This 


} 
| 


| cap has cast in it a large hole through which the | 








The conduits are open-at the front end to admit air’ 


mixture of steam and air passes into the stream of gases 
passing over the bridge. The dead plate is bolted to the 
furnace front, these being the only bolts used in the erection 
of the furnace, and the conduits have flanges which fit into 
recesses in both the front and end dead plates. The boxes 
forming the bridge are secured together by means of bolts, 
with which the flames do not come into contact. The 
draught is induced along the conduits by means of a series of 
small steam jcts, and, the boxes being closed up at the end 
farthest from the front, the air and steam pass vertically up 
through the bars, causing the flames to take an almost vertical 
course before passing over the bridge. The smoke and 
products of combustion are dealt with by means of a further 
steam spray through the bridge above mentioned, the amount 
of air being variable at will by means of the valve shown in 
the back dead plate. This valve is mounted on spigots, and 
can be opened or closed at will by means of a handle in front. 
It will be observed from the sectional views that there are 
no extraneous pipes or other fittings in the flues to give 
trouble, and that no drilling of the boiler front is necessary. 
The whole of the parts can be dropped in, and removed in a 
few hours. 

The above apparatus has been applied to a number of 
boilers, both water-tube and Lancashire, and is giving 
excellent results. One in use on a Babcock boiler at the 
Northampton Institute, Clerkenwell, has, we are informed, 
enabled a coal to be used which is very much inferior to that 
formerly burned. The steam consumed by the jets varies 
from 24 per cent. upwards of the total steam raised, the 
amount depending largely on the stoker, and on the condi- 
tions under which the boiler is working. One particular 
advantage of the furnace is the durability of the fire-bars. In 
some cases the bars now in use were fitted two years ago. 





THE PERMANENT WAY INSTITUTION. 


THE summer convention of the Permanent Way Institu- 
tion was held in Glasgow, from July 2nd to July 7th, the 
members as a body being received on the first day of the 
convention by the Lord Provost at the City Chambers, and 
formally welcomed to Glasgow. The Institution was founded 
in 1884, and incorporated in 1898, and at the present time 
the membership numbers over 1100. About two years ago, a 
Glasgow section of the Institution was formed, which has 
now a membership of over 120. The President of the 
Institution is Mr. William Melville, M. Inst. C.E., engineer- 
in-chief of the Glasgow and South-Western Railway, and the 
Vice-president for Scotland is Mr. J. H. Anderson, district 
engineer of the Caledonian Railway, to whose efforts mainly 
the success of the local section of the Institution is due. 

The summer general meeting was held on the afternoon of 
July 2nd, in the Rankine Hall of the Institution of Engineers 
and Shipbuilders, Elmbank-street, Mr. Melville presiding. 
The treasurer’s statement showed the finances of the 
Institution to be in a satisfactory condition, and that the 
total membership had reached 1189. It was agreed that the 
next winter general meeting should be held in London on 
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the last Saturday of January. The President presented the 
medals gained by the authors of the three best papers put 
before the Institution during the year. The gold medal was 
won by Mr. James E. Taylor, London, Brighton and South 
Coast Railway, for his paper on ‘‘ Crossings and Junctions, 
and the Setting Out of Curves’’; the silver medal by Mr. 
Henry Boath, Sheftield Corporation Tramways, whose paper 


’ 


was entitled ‘‘ Permanent W ay of E lectric Tramways ”’ ; | 


and the bronze medal by Mr. A. Mather, South Indian Rail- 
way, whose paper dealt with ‘‘ Degrees of Curvature, and 
their use to Practical Platelayers.’’ Mr. J. O. Baird, of the 
Glengarnock Iron and Steel Works, read a paper on ‘‘ The 
Rolling of Steel Rails,’’ in which he traced the evolution of a 
rail from the iron mine to the permanent way, dwelling in 
detail on the various processes through which the metal 

The summer dinner was held in the Arcade Café in the 
evening, Mr. Melville presiding over a company of about 200. 
In proposing the toast of ‘‘ The Permanent Way Institution,”’ 
Mr. C. E. Cockburn, superintendent of the Glasgow and 
South-Western Railway, said that by such conferences 
uniformity of practice was being secured, and by harmonising 
and standardising they would attain the result they were all 
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bollard being taken on a ball bearing. The operating 
mechanism consists of steel pawls, which, when the bollard 
spindle is driven in a hauling direction by means of a special 
and ingenious frictional device, are brought into gear with a 
ratchet on the bollard. The ratchet ring is of steel, securely 
pinned in position in the head of the bollard. By reversing 
the motor and driving the spindle in the opposite direction, 
the braking device comes into play and releases the pawls, 
thus making the bollards free. The operating handle is fixed 
on a shaft which passes down through the bollard spindle, 
and has at its lower erid bevel gears which connect up to the 
controller. An automatic return motion consisting of over- 
hauling weights is provided on the handle to bring it to the 
off position and cut off the current when it is released. The 
bollard is suitably bushed where it bears on the centre post, 
and is machined externally and covered in at the top by a 
neat dished steel plate. 

An enclosed double-pole switch and fuses are fixed in a 
suitable position in the casing. The resistances are of the 
grid type, well insulated, substantially mounted and liberally 
rated to enable the motor to run dead slow for short periods 
with the full load. .For the main cables water-tight 
glands are provided, and all wiring within the casing is 


Operating Handle 


Bearing 
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ELECTRICALLY OPERATED CAPSTAN 


aiming at, viz., the very best permanent way that engineers 
could produce. Mr. J. H. Anderson, in replying, said railway 
engineers throughout the world who had adopted electric 
traction had much to thank tramway engineers for. 
Hitherto the Institution had been largely composed of men 
connected with the permanent way of railways, but he looked 
forward to seeing in the immediate future a large number of 
tramway engineers becoming members. Mr. Melville, in the 


course of his acknowledgment, remarked that he considered | 


there was a great future before the railway permanent way 
men. Developments were so rapidly taking place that one | 
could never be sure as to what a year might bring forth. It 
was difficult to keep pace with the requirements of the traffic | 
department and the locomotive department. 

Members of the Institution interested in signalling in- 
spected, on July 3rd, the Sykes electro-mechanical installa- 
tion at St. Enoch Station, and the Westinghouse electro- 
pneumatic installation at the Central Station. On Monday, 
4th, a party numbering 180 travelled by special train to the 
Forth Bridge, and were conducted over the structure by Mr. 
Hunter, engineer-in-charge, and by Mr. Boath, district 
engineer, North-British Railway Company, and afterwards | 
sailed under the bridge and past Rosyth Naval Base. The 
afternoon was spent in Edinburgh, and the members arrived 
in Glasgow in the evening after a delightful and most profit- 
able outing. On Tuesday, 5th, the members went by special 
train to the works of Babcock and Wilcox, Limited, Renfrew, 


and afterwards to Glengarnock, where they were shown over | 


the extensive works of the Glengarnocx Iron and Steel 
Company. They arrived back in Glasgow early 
evening. 








ELECTRICALLY OPERATED CAPSTANS. 


A LARGE order for electric capstans has recently been 
completed by the firm of Royce, Limited, Trafford Park, 
Manchester, for the Clyde Navigation Trustees, for use on 
the latter’s York Hill and Rothesay Docks. 


is by means. of a controller lever simply moved to the right 
or left, according to the direction in which the barrel should 
revolve. This controller lever is placed at the top of the 
barrel, so as to be quite out of the way and allow of 
the man standing in any position round the circumference 
of the barrel, to see clearly what he is doing, and also to 
allow the rope to be wound on the barrel from any radial 
direction without fouling the foot pedals or vertical levers. 
If from any cause the operator releases the controller lever, 


this returns to the off position, and the capstan will come to | 


a standstill. Instead of the usual capstan boxes only a com- 
paratively shallow cast iron frame is employed, and to the 
frame and the cover all the mechanism, both electrical and 
mechanical, is attached, thus ensuring rigidity, facilitating 
building, and allowing of the capstan to be completely erected 
and tested before leaving the makers’ works. The remainder 
of the pit is of concrete, and can be made of any desired 
depth, so as to give easy access all round. 

The engraving shows the general arrangement of the whole 
of the mechanism connected with the Royce capstan as 
usually constructed. A variable-speed 15 horse-power motor 
of water-tight construction is suspended from the top cover 
plate, which is secured by bolts. This motor is attached to 
the first motion gear, consisting of a machine-cut worm and 
worm wheel, by means of a flexible coupling, the worm 
wheel being fixed on the vertical spindle from which the drive 
of the bollard is taken. The worm is of hardened steel, with 


ball-thrust bearings, and the worm wheel is of phosphor 
bronze, mounted on a cast iron centre, and fitted with a 
special slipper device to act as a safeguard against overload. 
The whole of the gearing runs in a bath of oil. 

The bollard itself is carried on a hollow post formed on the 
cover plate, and revolves freely on this, except when the 
operating mechanism is brought into gear, the weight of the 


in the | 


These capstans | 
are of the free bollard type. The method of operating them | 


enclosed in a screwed steel conduit, properly earthed. To 
| prevent sweating adequate ventilating arrangements are 
provided 

The makers claim for this type of capstan that its use 
| | gives a greatly increased life to the ropes, owing to the absence 
of chafing and undue wear inseparable from the ordinary 
methods of hauling. Another advantage claimed is that 
| owing to the whole of the rope being coiled upon the bollard 
during hauling, no loose rope is present to obstruct the floor 
| Space, and so cause accidents. At the end of a haul the 
| bollard can be set free as explained above by a slight reverse 
| movement of the controller, and the rope can then be run out 
| freely by hand. 


AUTOMATIC ELEVATOR FOR MECHANICAL 
STOKERS. 


| A DEVICE for making elevators, such, for example, as those 
used for lifting coal and delivering it into the hoppers of 
| mechancial stokers, entirely automatic, has been patented 
| and put upon the market by Mr. Samuel Wood, of Llan- 
drillo-yn-Rhos, North Wales. Its action will be readily 
understood by means of the accompanying illustration. It 
will be seen that the elevator, which is driven by gearing off 
a shaft provided with fast and loose pulleys, delivers the 
coal into a fixed coal shoot, from which in turn the fuel 
drops into a movable shoot leading to the hopper of the 


| 
| 
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AUTOMATIC ELEVATOR FOR MECHANICAL STOKERS 


mechanical stoker. This movable shoot is held at its lower 
end by achain, while at its upper end it is connected to a 
weighted lever, provided with a crank, by means of which the 
driving belt can be sent from the fast to the loose pulley of 
the driving gear, or vice versa. 

The way in which the apparatus works is as follows :—As 
long as the consumption of the furnace keeps pace with the 
supply from the elevator, the coal simply drops down both 
shoots without causing any motion of the parts, which 
remain as indicated by the full lines in the engraving. As 











soon, however, as the supply becomes too large, the coal 
banks up in the stoker hopper, and then commences to 
accumulate in the movable shoot. When this occurs the 
shoot gradually becomes top heavy and tends to fall forward 
away from the:boiler. As it does so it overcomes the weight 
of the lever, causing it to rise, and in doing so to throw the 
belt from the fast to the loose pulley. This naturally stops 
the elevator and the supply of coal. The mechanical stoker 
still continues working, and gradually the hopper empties 
and the coal in the movable shoot descends into it. When 
this happens the weighted end of the lever again descend: 
pulls the belt on to the fast pulley and causes coal again to 
be delivered into the shoots. The elevator itself runs upon 
rollers, and the power to drive it is small. The feed to the 
buckets is brought about by a drum having pockets the con- 
tents of which are dropped directly into the passing buckets, 
so that the latter are not dragged through the coal. The 
feed drum is driven by the elevator chain, so that th 
discharge of the pockets into the buckets is accurately timed 

It is claimed for this apparatus, which the invento: 
has named the ‘Self-help,’ that it is entirely aut 
matic; that it enables a fireman to direct his attention 
solely to his fire; that it reduces 1abour, and hence the cos: 
of running boilers; and that it is as near fool-proof as it | 
possible to make any mechanical apparatus. It is furthe: 
claimed that it can be used for any purpose similar to that o/ 
feeding the hoppers of mechanical stokers, and that it can | 
attached to any existing belt-driven elevator. There appear. 
to be no reason why it should not also be adapted to elevators 
driven by other mechanical means. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of oui 
correspondents. ) 





TRAIN RESISTANCE, 

Str,--In the May 6th and May 20th numbers of your pape: 
there appeared two editorials reviewing and criticising Bulletin 1001 
on Train Resistances issued by the American Locomotive Compan) 
of New York. 

On*account of the well-known reputation of your paper for fair 
dealing, we think you will be glad to publish a discussion of thi: 
matter which will give the source of information and correct son: 
errors that we feel have unintentionally been given undue promin 
ence. 

Referring to the May 6th issue, and taking up the reviews in 
proper sequence, the following is noted :— 

In the second paragraph the statement is made'that ‘‘ the Ameri 
can Locomotive Company has carried out an elaborate series of 
experiments on the resistance of freight trains.” This is at variance 
with the facts, as it is distinctly stated in the first page, second 
column of the bulletin, that the data was obtained from the Penn 
sylvania Railroad dynamometer records and that the second curve 
was obtained from the Chicago, Burlington and Quincy Railroad. 

The bulletin is an abstract from a series of papers published in 
the Railroud Age Gazette, 
October 9th inclusive, and in the Rui/road Gazette, of Loudon, of 
September 10th to October 15th inclusive, in which the availabl: 
tests and literature on the general subject of train resistance wer: 
reviewed and summarised. Muth of the detailed information wa 
necessarily omitted from the bulletin. 

Nothing was found in this investigation to —— the higher 


| resistance of empty freight cars per ton than loaded cars, nor th 








fact that the same number of tons can be hauled with less resist 
ance in a short compact train consisting of cars of very larg: 
capacity rather than a long train consisting of cars of small 
capacity. Should these two statements be questioned, the tech 
nical papers can be readily consulted and the facts confirmed by 
reference to the numerous published tests. 

The paper was in no sense intended as a criticism of English 
goods trains, and the curves shown in Fig. 8, Table VIII., of the 
bulletin, under the heading ‘‘ The Resistance of Freight Cars in 
the Ratio of Empty to Loaded Weight,” were introduced mere'y, 
as stated on pages 12, 13 and 16, to establish some consistent 
relation between the empty and loaded cars ranging from 15 ty 
75 tons loaded, and 6 to 21.5 tons empty. 

In 1905, Mr. Aspinall, on the Lancashire and Yorkshire Rail 
way, made a series of experiments to determine the resistance of 
10, 20 and 30-ton cars loaded to their full capacity. An account 
of these tests was published in the ‘‘ Proceedings ” of the Institu 
tion of Civil Engineers, Volume 158, and in the railroad and 
technical papers, among which was the January 6th number of 
the Railroad Gazette, The resistance in pounds per ton at various 
speeds is given in Fig. 1, which is photographed directly from the 
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Fig. 1 


chart of the curves published at that time. These curves show 
that the standard 9ft. wheel base 10 and 20-ton cars have a very 
much higher resistance than the 30-ton cars. The curve for the 
10-ton wagons with 12ft. wheel base is not strictly comparable, on 
account of longer wheel base and oil lubrication. It is also noted 
in the report that the resistance of the 30-ton wagons was rather 
high in going around curves, owing to the excessive deflection of 
the bolsters. 

Mr. Aspinall’s conclusions are as follows :—‘‘ Taking these in 
conjunction with the load hauled, it is fuund that at 40 miles per 
hour the power required to haul 60 tons of paying load is: 


For 10-ton wagons of 9ft. wheel base 164.3 horse-power, 
ft. 135.5 


», 10-ton a 12) 9 -« 136.5 +s 
», 20-ton ie a ee ee ee i 
>, 30-ton ae < ah “So eee ra 


It is obvious, therefore, that for a given load the 30-ton we agons 
can be hauled with less power than those of any other class.” 

Comparing these with the figures given in Bulletin 1001, we 
have a resistance of 4.18 for the 30-ton cars and 6.40 for the 15-ton 
cars, or 1.53 times greater resistance for the small cars. 

Comparing with Mr. Aspinall’s figures of 164.3 for the 10-ton 
cars (assumed to be 15 tons loaded), we have 1.40 as the greater 
resistance of the small cars. 

In the United States there are practically no freight cars of less 
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than 20 tons capacity, the total weight of which would be about 
35 tons. The number of these cars’is becoming less every year, 
because none, or at most very few, have been built for some time 
past. For this reason the total weight of freight cars in this 
country may be taken between the limits of 35 and 75 tons, and 
this fact should be borne in mind in analysing the resistance curves 
obtained from dynamometer and other means which are available 
at the present time. Weights less than 30 to 35 tons therefore 
refer to partially loaded or empty cars, 

For the resistance of lighter cars of about 15 tons total loaded 
weight, we must look elsewhere for our information, and for this 
reason the records of tests made abroad were considered. 

The 15 tons (2000 Ib.) total weight of loaded cars fairly a a 
the English freight car, and the testsmade on the London and North- 
Western Railway and published in the Railroad Gazette of March 
30th, 1894, in an article entitled ‘Comparative Tests of English 
and American Railroad Trains,” has been used as a basis. A 
summary of the London and ‘North-Western tests gives the 
average resistance of 15-ton cars on a straight and level track at 
61b, per ton at an average speed of 17.63 miles per hour, and the 
American train, in which the cars average 38 tons, at 3.51. The 
figures from Table VIII in Bulletjn 1001 would be 6 4 and 4.5, 
and when referred to the P.R.R, curve for the American cars 
would be 4.8 and the C.B, and Q, 3.31b. per ton. ‘ : 

Mr. PD. F. Crawford, in a paper entitled ‘‘ Locomotive Rating,” 
read before the Western Railway Club, December 17th, 1901, gave 
figures showing the following resistances :— 

Resistance in lb. per ton. 
6.70 empty 


Average weight of cars in tons. 
12.10 empty 
li 


i = > . B20 « 
16.43 ,, . 5 : ee 
19.70 ,, By eal bad aay oe (ee ee nt 
Ce [O° See eee eee 3.47 loaded 
44.50 ,, Si ee Aa Oe bs 
62,50 ,, ee eer oe ae 
72.50 ,, + 37 


In a paper published in the “Proceedings” of the American 
society of Civil Engineers, February, 1909, Mr. C. 8. Bissell 
states:—‘‘The first principle of train resistance, namely, that a 
given train weight confined in a few cars requires less tractive 
power to move it than the same weight composed of many empty 
cars, led the writer to a form of equation involving the relation 
between the dead weight and the lading of the cars, which is 
evidently the same as if the average gar weight or the actual 
number of cars had been used.” - 

The figure of 6.4 lb. per ton given in the curve—Fig. 8—for 
loaded cars of 15 tons weight compares favourably with the test of 
\merican loaded cars averaging 22.3 tons per car, in which the 
resistance of 6.75 lb. per ton at 23 miles per hour was given on 
pages 464 and 465, Chapter XI., in A. M. Wellington's ‘‘ Railway 
Location,” fifth edition. 

The resistances of freight cars in Fig. 2 of Bulletin 1001 are 
taken from actual dynamometer tests, but, as stated on page 12, 
under the heading of ‘‘ Loaded and Empty Cars,” the chart- 
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RELATION BETWEEN RESISTANCE AND SPEED FOR VARIOUS 
Averacs Weicnuts rer Car 


Fig. 2 


Fig. S—is arbitrarily made to show certain characteristics of re- 
sistance with varying loads, and between empty and loaded cars, 
also the approximate percentage of tare and gross weights. 

In the Railway Gazette (London), May 21st, 1909, there is an 
article on ‘‘Train Resistance,” by Mr. A. Stucki, in which he 
states that :—-‘‘ Decreasing the load will not decrease the frictional 


resistance in the same proportion ; indeed, it decreases only very | 


slightly. This is one reason why a locomotive cannot pull so much 


tonnage if the train consists of small or empty cars as it can if the | 


the tonnage is formed of high-capacity cars, loaded to their full 
capacity. As the speed increases from 0 to ergs 30 miles per 
hour, the coefficient of friction gets smaller, but from there on it 
has been found to increase again. The temperature has a similar 
effect. As it increases, this coefficient gets less, until about 
100 deg. Fah. are reached. Beyond this conditions change, and 
it is only natural that temperatures that are high enough to 
destroy the desired consistency of the oil will produce bad results,’ 


TABLE IIL, (€ 


Rigid Wheel Base. 


rolling friction proper. The present probabilities are that most of 
it is journal friction. Experimental determination of the rolling 
friction proper, apart from all journal friction, is a matter of the 
greatest difficulty, and has never been attempted. Journal 
friction has been far more thoroughly investigated within the 
last few years, but until then the laws of it also had been but 
little investigated, and what investigation had been made was 
largely erroneous.” 

No freight train resistance equation which does not take into 
consideration the varying resistances of light and heavy cars can 
be considered at the present time as consistent with the observed 
facts determined from elaborate and thorough road tests. 

In reference to the last ten lines in the May 6th issue. It is a 
matter of surprise, in view of the mass of information which has 
been published, that it is necessary to define the plain state- 
ment of fact, namely, that heavy freight cars do run with very 
much less resistance than light freight cars for the same weight 
of train. 

It is probable that after careful consideration of the authorities 
given above, and referred to in the footnote at the end of the 
last article in the series published in the Railroad Cazette of 
September 10th to October 15th, 1909, that your readers will 
also agree with the conclusions. 

Referring to the article of May 20th. Some of the replies 
already made for May 6th will serve as an answer to the 
questions asked. The reference to train resistance, Wood's 
‘Treatise on Railways, 1832,” is not entirely clear, because the 
| question seems to be involved by the introduction of the rolling 
| or road resistance. 
| In explanation of the observed difference in the resistance of 
light and heavy cars, it may be said that while a great deal of data 
has been published in regard to the matter, it does not appear that 
its full significance has been appreciated by the engineering pro- 
fession, but is more generally known among railroad men and used 
in their tonnage ratings in this country. 

The latest contribution to the subject of freight train resistance 
is a paper by Prof. Edward C. Schmidt, of the University of 
Illinois, read before the American Society of Mechanical Engineers, 
June meeting, 1910. This consists of a record of a large number 
of experiments on a specially surveyed section of track 91 miles 
long on the Illinois Central Railroad with freight trains at various 
weights and speeds. His conclusions showing the relation between 
resistance and speed of various average weights per car is shown in 
Fig. 2, in which he shows that at speeds of 20 miles per hour the 
resistance of a 75-ton car was 3 61b, and of a 15-ton car 9.51b. per 
ton. 
| An excellent paper on ‘‘Train Resistance” was read before the 
Institution of Civil Engineers, vol. clxxi., session 1907-8, by 
Mr. Carus-Wilson. On pages 31 and 32 he states :—‘' The influence 
of bogies on train resistance is especially noticeable in the case of 
goods wagons—see Table III. ‘The 10-ton four-wheeled wagon, 
with a rigid wheel base of 9ft., such as that used in 
the tests on the London and North-Western Railway, 
already described, has a flange resistance of 7.31b. per ton at 
30 miles an hour with fin. flange play. Adding journal resistance 
1.8 lb, per ton for ordinary bearings, and air resistance 0.6 lb., the 
total resistance is 9.7 lb. The ratio of tage to load is 0.54, and the 
power required to haul 100 tons of paying Ibad at 30 miles per 
hour is 12] horse-power. If the wheel base is lengthened to 12ft., 
as with the 20-ton all-steel coal wagon made by the Leeds Forge 
Company, which has a tare ratio of 0.40, the flange action at 30 
miles per hour is 5.5 lb., the total resistance 7.9 lb., and the power 
per 100 tons of load 89 horse-power, showing a saving of 26 per 
cent. on the 10-ton wagon. Of this saving 8 per cent. only is due 
to the improved tare ratio, the remaining 18 per cent. being 
secured by lengthening the wheel base from 9ft. to 12ft. As far 
as the author has been able to ascertain, this wagon represents 
the utmost that has been accomplished with a rigid wheel base in 
the direction of economical goods haulage.” 

The varying resistance between empty and loaded and different 
capacity cars is explained by Mr. Carus- Wilson by “ flange action.” 
While this may be true on roads where the truck play is excessive, 
and when unaccompanied by lifting action, yet, as pointed out in 
the Railroad Age Gazette, it probably is only partly correct for 
| American conditions, and that we must look to other sources, such 
as journal friction, &c., for an explanation, 

The argument regarding the consistency of train resistance 
between 5-10 and 30-35 miles per hour is based on the P.R.R. 
| experiments and on the experiments of: Mr. A. C. Dennis, 
— in the ‘‘ Proceedings ” of the American Society of Civil 

ingineers, December 3rd, 1902. 

Head air resistance is considered from the standpoint of a train 
running through still air, or that the speed of the train represents 
the velocity of the wind. It is a well-known fact among railroad 

| men that a quartering wind causes the greatest resistance. For 
this reason it is necessary for trains running at high velocities to 
provide a large margin of locomotive power in order to get the 
trains over the road on schedule time. 

The references to air resistance given at length in the Septem- 
| ber 24th issue of the Rai/road Gazette gives a large amount of data 
| on this snbject, including the effect of different shaped ends, bulk 
| of train, &c. 

On account of the size of manufacturing establishments, sidings, 
turntables, coal chutes, and the shortness of the hauls, &c., it is 
probable that freight in England can be hauled as economically 

| With small cars as with greater capacity American cars, and that 

| conditions of this nature are the controlling factor rather than the 
resistance per ton. 

| In the last twelve lines of the article of May 20th a misunder- 
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| 7 at | Flange Total H.P. per Flange 
Load. | Tare. | 10t#! — P Tare | Wheel [resistance per resistance} 100 tons | resistance 
pga. ‘ load. | trucks,| Tatio. base. gross | per of per 
| oie | at 30m.p.h. | ton. load. ton of load. 
- Tons. | Tons. | Tons. | Tons. | ft. in. Ths. Ibs. H.P. Ibs. 
London and North-Western Railway --| 10.0 5.4 15.4 — 54 | 9 O 7.3 | 9.7 121 11.2 
taeda Wome |. 5 ae ey Ss ..| 20.0 | 8.0 | 28.0 | — | 040 | 12 0 | 5.5 7.9 89 7.7 
Bogie Trucks. 
r or ae } = | 
New York, Ontario, and Western Railway | 23.4 10.7 34.1 | 4.8 | 0.46 4 105 1.9 4.3 5k | 2.8 
Leeds Forge 90.0 | 12.8 | 42.8 | 5.9 | 0.48 | 5 6 1.6 | 4.0 46 2.3 
Garmaux o.oo | 0 | 16.2 | 2 | 6.0 | 0.91 S 6 1.2 3.6 33 Cid 1.6 
eek 








In ‘‘ Railway Location,” by A. M. Wellington, published in 1891, 
fifth edition, Cheater XIIL., Train Resistance, is the following :— 
‘“The experiments by the writer recorded in Appendix A were 
made by the same general method as those just described, and 
were the first in which the very low train resistances for trains in 
motion which are now generally admitted were observed. They 
indicated that the normal magnitude of the rolling friction at 
speeds of 10 to 30 miles per hour was :~ 

For passenger and loaded freight cars .. .. . 41b. per ton 

For empty freight cars and other light loads.. .. 61lb. ,, ,, 

For street cars and other still lighter loads. 

For freight trucks without load.. .. .. . Mb ws i» 
The starting friction is very much higher, rising to over 20 Ib. per ton 
in some cases—see Appendix B. It is entirely uncertain how much 
of the so-called rolling friction is journal friction and how much 





| standing occurs from the writer having failed to read over the data 
| presented in the Bulletin 1001 relating to the subject. The 
| reference evidently refers to passenger car resistance. On page 10, 
| first column, occurs the following :—‘‘ There appears to be no good 
| and sufficient reason why the resistance of passenger cars differs 
materially weight per weight from freight cars, but on account of 
| lack of data on this subject it is impossible at the present time to 
thoroughly settle this matter ; so a diagram has been prepared 
| made up from available information derived from dynamometer 
tests on the Pennsylvania Railroad, and Chicago, Burlington, and 
Quincy Railroad, which appear to approximate fairly well with 
normal conditions.” 4 
This is shown in curve ‘‘A”—Fig. 7—and the figures quoted, 
namely, 25.89 per ton at 5 miles per hour and 25.46 per ton at 20 
miles per hour, is taken from Table V1., which was made up from 





this curve, following the equation— 
Ww ‘ 100 . 

= 5.4 + 002(V - 15)? 3. 

R = 5.4 + 002 OP + 4%) 

The determination of the exact resistance per ton for all weights 
of cars and all speeds is obviously unnecessary in the case of 
passenger cars, which probably follow in regard to weight the 
same general laws as freight cars, namely, that the resistance per 
ton varies with the weight. The essential features, however, are 
that the resistance per ton at speeds of, say, 50 to 80 miles per 
hour is approximately correct for the average American car, and 
the curve A was intended to give fairly correct approximations 
from the data available at the present time. 

An inspection of the curve, or a reading over of the data on 
passenger car resistance given in the bulletin, shows that for 
passenger car resistance the question of average conditions only 
bas been attempted, and that no effort has been made to intro- 
duce resistance varying with the weight of the cars, as in the case 
of the freight cars. 

F. J. Coe, 
Chief Consulting Engineer, 
American Locomotive Company. 
Schenectady, N.Y., June 11th. 


[We publish Mr. Cole’s letter with pleasure, as an interesting 
contribution to the literature of a subject full of anomalies and 
perplexities. If he will read once more what we have written he 
will see that we have not disputed the statement that heavy 
wagens move with less resistance per ton than light wagons. The 
difference shown to exist by our correspondent is, however, much 
greater than is generally believed, a fact which he admits in the 
first paragraph of the Bulletin. While we have not doubted the 
generalaccuracy of hisc clusions, we havesaid, and we repeat, that 
his figures are sufficiently startling to render further experiments 
desirable. No attempt at an explanation of the cause of the differ- 
ence is attempted in the Bulletin, but he now quotes from the Carus- 
Wilson paper, apparently to show that the diminished resistance 
is due to the use of bogies. ie wagons run with less resistance 
than wagons with a rigid wheel But big wagons are carried 
on bogies; therefore they run with less resistance than small 
wagons. The syllogism is eomplete. If this is the explanation, 
then it is not the increased weight, but the mode of carrying it 
that effects an economy. We regret that we have fallen into 
error, and gathered from the Bulletin that the trials were carried 
out *at the instance of the American Locomotive Company. 
Fortunately, that matter is quite without scientific importanve. 
For the rest we may point out that the experiments do not seem 
to bring us any nearer to quantitative conclusions of general appli- 
cation. Would it be fair to assume that with 100-ton wagons resist- 
ance would become almost a vanishing quantity! Mr. Cole can 
scarcely leave the matter in its present position. He must have 
some explanation to offer, and we feel sure that this explanation 
will be worth hearing —Ep. THE E.] 





COOLING CONDENSING WATER, 


Sir,—I have been interested in reading Mr. Neilson’s article in 
your issue of June 17th on “ Circulating Water for Surface Conden- 
sers,” in which the cost of pumping the water to cooling towers is 
brought out very prominently. This point is very frequently quite 
overlooked, being one of the smaller items in the cost of generat- 
ing power, but, as Mr. Neilson shows, it enters into the cost of 
production of power to quite a considerable extent when fully and 
properly charged upon the cost sheet. But Mr. Neilson has 
omitted to take into account that it is not necessary, in order to 
obtain the effective cooling of condensing water, to pump it 
against nearly so great a head as he states as common practice in 
electric power stations—35ft. including pipe friction. 

With a properly designed spraying nozzle cooling plant, and 
with a head of only 15ft. at the nozzles, condensing water can be 
cooled toa lower degree than by any form of natural-draught 
cooling tower when working on its full capacity. The nozzles 
would be placed 2ft. above the surface of the water in the pond, 
and allowing, say, 5ft. for friction in pipes, which is ample for 
ordinary cases, we have a total head to pump against of only 22ft. 
instead of 35ft. Thé cost of pumping could thus be reduced as 22 
is to 35, or 37 per cent. A great number of such plants are work- 
ing quite successfully in various parts of the country with only 
15ft. head on these lines. But in special cases this system can do 
equally good work on any head down to 5ft. at the nozzles, and 
several plants are working on from 5ft. to 7ft. head at the nozzles. 
Say we take a plant working with only 10ft. head at the nozzles 
and making the same allowance for water level of pond and pipe 
friction as before, we have a total head of only 17ft. instead of 35ft., 
or over 50° per cent. less cost of pumping. This is quite a large 
reduction in working cost by using a spraying nozzle cooling plant 
instead of a cooling tower. 

As regards the relative first costs of the two systems, the cost of 
a spraying nozzle plant is about as 5 is to 8 fora cooling tower, 
exclusive of pond in the one case and foundations in the other. 
But the spraying plant requires no pond unless water storage 
capacity is required, and in that case it is not fair to debit the 
extra cost to the cooling plant. A sloping paved cooling floor 
draining into a suction sump is all that is required for a spraying 
nozzle plant, and this need not cost any more, and possibly less, 
than the massive foundations for a cooling tower. 

One other point in favour of a spraying nozzle plant is that it is 
constructed entirely of indestructible materials, and will last prac- 
tically for ever. This cannot be said of a cooling tower, the 
internal laths of which get water-logged and break down and 
collapse in from five to seven years, and, long before this, the 
cooling becomes less and less efficient owing to the warping and 
twisting of the lathing. 

Mr. Neilson refers to a condenser pressure equal to 1.51b. 
absolute, or about 27in. vacuum. The corresponding temperature 
of this is 116 deg. Fah., and, say we allow for the circulating water 
leaving the condenser at 10deg. Fah. below this, we have it at 
106 deg. Fah., and, with such a plant as I have referred to, there 
is no difficulty in reducing this to 80deg. Fah., or below on the 
worst cooling days, with only 15ft. head at the nozzles. 

I wish to make it clear that the re-cooling of condensing water 
is, after all, not so costly as Mr. Neilson shows, and as the loss of 
water in the cooling of it is not more than the amount of water fed 
into the boilers, therefore, to put a condenser to an existing engine 
exhausting into the atmosphere not only means a saving in fuel, 
but also a saving in water, which is sometimes a very valuable 
saving. Jos. H. Harrison. 

Middlesbrough, July 5th. 


ACCUMULATION OF SHORE DETRITUS DURING AN OFF-SHORE 
: WIND. 

Str,—It is my misfortune, as well as my fault, that I did not see 
Mr. Owen’s work on coastal erosion before writing the article which 
appeared under my name in your issue of June 24th. I did, how- 
ever, consult some six or seven works dealing with the subject, and 
also some few engineers of prominence in coastal work. As none 
of these appeared to have realised the probability of an off-shore 
wind giving rise to the phenomena described, there is perhaps 
some excuse for my assumption that the matter had been hitherto 
generally overlooked. 

To the best of my knowledge, however, the possibility of 
obtaining some knowledge—quantitative and qualitative—of such 
sub-surface currents from observations on small pools or scale 
models has not been previously pointed out. To my mind, this 
suggestion was the most important part of my article. 

Dundee, July 4th. A. H. C1pson, 
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THE TELEWRITER. 


ON Friday last the first Telewriter Exchange in the City 
of London was opened by the Lord Mayor. This exchange, 
which is situated at the offices of the National Telewriter 
Company at No. 20, Bucklersbury, E.C., is connected with 
the Central Telegraph-oftice, and arrangements are being 
made with the cable companies for connection with their 
offices. Although the telewriter can scarcely be classed as a 
new invention, its commercial application in this country 
has been a little backward, and, in view of the fact that the 
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Pencil Point 
Fig. 1 


instrument is perhaps not very well known to our readers 
a few words as to what it is and the purpose it is intended 
to serve may first be given. Briefly, the telewriter is 
an instrument which transmits writing. It will faith- 
fully reproduce, at long or short distances, any kind 
of sign or writing, and a sketch made at the trans- 
mitting station reappears at the other end of the line. 
It may be attached to the ordinary telephone circuit without 
any interference with the latter. The act of lifting the receiver 
connects up the telephone ready for use and the act of hang- 
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Fig. 2 
ng it up again makes the nece*sary connections for enabling 


the telewriter to be put into use. Without looking at the 
internal mechanism of one of these instruments, it is not at 


all easy to form an idea of the principle on which it works, | 


but when the case has been removed and the mechanism is 
exposed, the simplicity of the thing is really surprising. The 
pencil with which the message is written is attached to two 
small levers as shown at A and B in Fig. 1. These levers, 
which are composed of fairly thin but stiff wire rod, are 
pivoted to two other levers, C and D, which are free to turn 
about centres. Thus, as the operator writes with the pencil, 
the two levers C and D are given small rotary movements in 
clockwise and counter-clockwise directions, depending, of 
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the fields of which are constant. Between the poles of these} Fig. 4, from which it will be seen that when the pen is not 


magnets there are two armatures, which are free to turn 
against the action of springs. One end of each of the wind- 
ings on these armatures is connected to earth, whilst the 
other ends are connected to the lines. It can easily be seen 
that if the springs on the armatures are properly adjusted 


the variable current which is caused to flow in the armatures | 


| and is thus kept fully supplied with ink. 


can be made to move the levers M N so that they take up | 


positions corresponding with the positions of thelevers CD, and 
the pen at the receiving end will therefore follow the move- 
ments of the pencil at the transmitting end. It is in this 
way that the messages are reproduced. 

Turning now to the method which is adopted for lifting the 
pen off the paper, when the operator at the transmitting 
station has occasion to lift his pencil at the end of a word or 
for making stops, commas, crossing tees, and so forth. This 
is accomplished in a very ingenious manner by sending super- 
imposed alternating currents through the lines. 
diagram Fig. 3, F is a plate over which the paper on which 
the messages are written passes. When the pencil is off the 


paper this plate is held up by the spring K, but as soon as | 
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the pressure of the pencil is applied to the paper the plate is 
depressed and the contacts X are brought together. This 
| completes a circuit through the contact breaker and primary 
winding on an induction coil J. The secondary of this coil 
is composed of two differential windings ST. It will be 


| line circuits, but in the reverse directions, for the ends of 
coil S are crossed. With the two secondaries connected in 
this manner, it is clear that the induced current in one line 
will always be in the reverse direction to that in the other. 
From the foregoing it will be seen that it is only when the 
operator’s pencil is on the paper that an alternating current 
is superimposed upon the lines, and it is by interrupting this 
alternating current by lifting the pencil off the paper that 
causes the pen at the receiving end to be lifted. At the 
receiver this alternating current passes through the differen- 
| tial windings N of a vibrator and the moving coils O P. 
Over the core of the coils N there is a reed E, upon which 
rests a weighted lever B, the contacts of which shunt the 
winding of the pen-lifting electro-magnet Y. When the 
plate F is depressed with the pen, the current from the induc- 
| tion coil J causes the reed E to vibrate. This increases the 
resistance between the contacts R to such an extent that 
current passes through the winding of the pen-lifter Y, 








Fig. 42—INTERIOR OF RECEIVING 


course, on the movements of the pencil. Referring now to 
the lower portion of Fig. 2, it will be seen that at right angles 
to the two Jevers C and D there are two other levers, G and 


H, which form the regulating arms of two resistances, and as | 


the pencil is used the rollers J and K, which are attached to these 
arms, move backwards and forwards over the resistance con- 
tacts. It will be noticed that the rheostats areshunted acrossa 
battery, and that the upper end of one rheostat and the lower 
end of the other are connected to earth. The rheostats are 
thus used as potentiometers. The movable arms GH, which 
make contact with the resistance studs, are connected to the 
line wires. Referring now to the upper part of the diagram 
—Fig. 2—here we have two electrically energised magnets, 
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| causes its armature to be attracted, and allows the receiving 
pen to rest upon the paper. When the induction coil J 
is inactive, however, as is the case when the pen at the 
transmitting-end is off the paper, the contacts R are at rest, 
| and under these conditions the electro-magnet Y of the pen- 
lifter is short-circuited by a low-resistance path, and a 
| Spring moves the armature of Y forward and raises the pen 
from the paper. To prevent disturbance in neighbouring 
| circuits, the alternating current is confined to the lines by 
means of a condenser U and choke coils V. The condenser 
forms a path for this current, and the inductance V prevents 
it passing to earth. 


! The interior of the receiving instrument is shown in 


In the | 


noticed that these secondary windings are connected in the | 


in use it is held in the inkwell by means of the rod I. It is 
also brought to this position every time the paper is shifted, 
The movements of 
the transmitting pencil and the receiving pen being limited 
in extent, it is necessary that the paper shall be fed over the 
available writing space. This is done mechanically at the 
transmitter and electrically at the receiver. From the 
interior view of the transmitter, shown in Fig. 5, it will be 
seen that there is a finger lever at O, which is connected at 
its inner end by a rod to the paper shifter P. When the 
lever O is moved to and fro between its stops, the paper 
shifter rocks backwards and forwards and feeds paper over 
the plate Q at each movement. A switch is also actuated by 
the lever O, this switch being placed in the battery circuit, as 
shown at Z in Fig. 3. At H there is a relay winding placed 
in the common return circuit. When the switch Z is closed, 
current passes through the lines, operates the relay H, and by 
its contacts closes the circuit through thé paper shifter PS, 
which, when energised, feeds the paper forward one step. 
This occurs at every shift, because the switch S is operated 
each time the operator shifts his paper a step. Relay H also 
controls the field magnets L M and the pen lifter Y. 

The line currents are taken from a small secondary battery, 





Fig. 6—TRANSMITTING 


INSTRUMENT 


which by a switch, operated by a finger lever O—Fig. 5— 
is connected to and charged from the electric light supply when 
the lever O is in the receiving position. When the trans- 
mitter is in use this switch disconnects the battery from the 
lighting supply and connects it to the potentiometers. A 
telewriter, as used by the subscribers, is shown in Fig. 6. 
The foregoing description applies to telewriters to be operated 
with two wires, such as used with telephone circuits. For 
interior service or very short lines, where an extra wire can 
be employed, instruments are constructed for three line 
wires. The third wire is for operating the pen lifter direct, 


| and dispenses with the vibratory current and its apparatus. 


Interior installations are all worked direct from the electric 
light supply, and without batteries where the supply is from 
a direct-current system. Where the supply is alternating an 
aluminium rectifier and battery are employed. 

The switchboard which has been erected at the Walbrook 
Exchange is used in precisely the same manner as the 


| ordinary telephone board, the subscribers giving the operator 


the number with the aid of the telephone receiver, which 
hangs at the side of the telewriter. At present about fifty sub- 
scribers are connected up to this exchange, but ultimately 
provision will be made for dealing with 1000 sub- 
scribers. In the basement there is a motor generator, which 
supplies current to the subscribers over the lines. It 
is evident from the principle of the instrument that the 
resistance of all the lines must be equal, and in order to meet 
this condition adjustable resistances are mounted on the 
lightning-arrester frames. It is evident, too, that a constant 
voltage is also essential, and in order to obtain this under all 
conditions, an electrically operated resistance is connected in 








Fig. 5—-INTERIOR OF SENDING INSTRUMENT 


series with the battery, so that as the pressure of the latter 
rises a certain amount of resistance is automatically put into 
circuit, which produces a drop corresponding to the excess 
pressure which exists when the cells are fully charged, 
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MACHINE FOR CUTTING LARGE DOUBLE HELICAL GEARS 


H. W. KEARNS AND CO., LIMITED, BROADHEATH, ENGINEERS 




















LARGE DOUBLE-HEADED GEAR-CUTTING 3 
MACHINE. 


PROBABLY the largest double-headed gear-cutting machine; 
of its kind in existence has recently been built at the works 
of H. W. Kearns and Co., Limited, Broadheath, Manchester. 
It was constructed in accordance with the Wuest patents for 
double-hobbing machines to the order and specification of the 
Power Plant Co., Ltd., of West Drayton, which is the sole 


=. 








tool to ensure absolute rigidity and the elimination of torsion 
in the driving shafts and play in the gear wheels and guide 
nuts. Special attention has also been taken to provide a steady 
drive for the table. The number of castings has been reduced 
to a minimum, and wherever possible brackets have been 
cast solid with the main frames. Box sections, heavily 
ribbed, have been used throughout, and the bearing surfaces 
have been extended as far as possible to give the maximum 
support to the slides. Locking plates of novel design are 
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Fig. 2—FRONT ELEVATION OF GEAR-CUTTING MACHINE 


licensee for the manufacture of Wuest double helical gears in 
the United Kingdom. The machine, of which we give 
illustrations herewith, is chiefly intended for cutting 
these large double-helical gear wheels, but features have 
been incorporated in the design which render it suit- 
able for cutting spur, spiral, worm or ordinary double helical 
gears. The teeth may be of any reasonable pitch, and cut- 
ting may be performed by means of hobs, rotary disc cutters 
or end mills. Any size of wheels between 2ft. and 14ft. 
diameter may be cut, but the face width is limited to 40in. 














Fig. 4—SECTION OF HORIZONTAL BED 


Fig. 1 gives a general view of the machine, Fig. 2a front 
elevation and Figs. 3 and 4 detail views, Fig. 4 being a 
horizontal section of the head showing the stepped slide and 
narrow guide of saddle, the keep plates and swivel head, 
while Fig. 3 represents a vertical section of the horizontal 
bed showing the stepped slide and narrow guide, the keep 
plates and gear box. The machine is 42ft. long, 13ft. 6in. 
high, weighs about 70 tons, and is driven by a 40 horse-power 
electric:motor. 

Particular scare has:sbeen taken in the design of this 


employed for holding the heads in position on the bed whilst 
cutting is in progress. These plates—Figs. 3 and 4—are 
independent of the guides and in no way interfere with the 
adjustment of the latter. The narrow guide system with 
taper adjusting strips has been adopted throughout. Special 
means have been adopted to prevent inequality of torsion be- 
tween the shafts which drive the cutting heads. This is effected 











Fig. 3—SECTION OF HEAD 


by driving the heads from a shaft which receives power at a 
point midway between them. No bevel or mitre gears have 
been employed. With the exception of the change gears, 
which are of the ordinary spur type, the whole transmission is 
carried out by means of hollow-faced spiral, worm, and 
double helical spur gearing. In order to obtain the greatest 
possible continuity of engagement in all gears, these have 
been made of exceptionally fine pitch with a corresponding 





increase in the width of the face. No cast iron gearing is 
used, except for the larger change wheels. 

The table is 9ft. diameter, and is driven by a worm wheel, 
almost as large, which is bolted and pinned directly to it. 
The table drive is of special design, and is arranged to prevent 
vibration when cutting at high speeds. A novel feature has 
heen introduced in the method of centring and supporting 
the work table. The usual centre pin is absent, and, instead, 
the table is centred in a cone of large diameter, the weight 
being supported near the periphery by an annular surface 
fo-med on the bed. Any tendency of the table to lift off its 
bed is provided against by an annular keep-plate, which 
engages the underside of a flange round the bed. The table 
is provided with forced lubrication by a small pump, troughs 
being arranged to receive the oil, which is returned to the 
pump through a strainer. The feed shafts are of large 
diameter, and the screws are of high-tensile steel, with 
threads cut to ‘‘Acme”’ standards. The phosphor-bronze 
nuts are of the double pattern, for adjustment purposes, and 
are carried on brackets cast solid with the parts they control. 
Tae screws are arranged with thrust washers at each end, 
and are always in tension when in work. Lubrication 
throughout has been well attended to, all the bearings being 
provided with automatic oiling arrangements, mostly of the 
sight-feed variety, fed from a central source. All permanent 
gears are enclosed in substantial cast iron cases, and run in 
oil. 

The principal function of this machine is, as above men- 
tioned, to cut double helical wheels of constant spiral angle, 
and the various motions have been arranged so that this 
class of work can be performed in a simple manner. The 
number of change wheels in use has been kept as low as. pos- 
sible, and there are no complicated formulz to be worked out 
before the cutting operations are commenced. Auxiliary 
motors are fitted for effecting the rapid adjustment of the 
uprights and cutter slides, while the finer adjustments are 
made by hand-operated gear in the usual way. There is an 
electrically operated trip motion which can be set to stop the 
feed at any desired point, an arrangement of push buttons in 
various parts of the machine being electrically connected to 
the trip gear, so that the attendant can stop the tool at any 
moment in case of emergency. The designs for the machine 
were prepared in accordance with the specification by Henry 
Wallwork and Co., Limited, Manchester, who sub-let part of 
their contract, including the erection of the machine, to 
H. W. Kearns and Co., Limited. 


THE GREAT WESTERN RAILWAY AND 
BIRMINGHAM. 


IN the future doubtless some historical interest will attach 
to the journey of the first passenger train from London to 
Birmingham by the Great Western Company’s shortened 
route. But the trip itself was uneventful. The train was 
1 minute behind time at High Wycombe, and 2 minutes 
late at Birmingham, The coach load at starting was 
317 tons, subsequently reduced to 292 tons by the Princes 
Risborough slip, and further to 267 tons by the Leamington 
slip. The locomotive was No. 2916 St. Benedict, of the 
4-6-0 two-cylinder class. 

On the same day a special conveying officials and guests of 
the company was timed to start from Birmingham at 
12.45 p.m., and run to London without a stop in two hours. 
This train was much lighter than the down train, consist- 
ing of six coaches (three of them restaurant cars), which 
yielded a total weight behind tender of 160 tons. The 
locomotive was No. 2910 Lady of Shalott, also of the 
4-6-0 two-cylinder type. However, the late arrival of the 
first through Manchester-Bournemouth express, which is due 
out of Snow Hill at 12.39 p.m., not only delayed the start 
till 12.54 p.m., but was the cause of several slowings for 
signals as far as Leamington, which checks culminated in a 
dead stop at what would be the eighty-sixth mile-post from 
London vid Bicester. This spot, unfortunately situated at 
the foot of the six-mile long bank at 1 in 187 to Southam- 
road, was left at 1.28 p.m., and there were no mote extra- 
ordinary interruptions. Aynho North Junction, through 
which the speed of ‘‘ up’’ trains should not exceed 50 miles 
per hour, was passed at -1.54—234 miles in 26 minutes; 
speed 54 miles per hour. Notwithstanding the temporary 
speed restriction occasioned by the slip between Aynho Park 
Station and the Fritwell tunnel, Ashendon Junction was 
passed at 2.12 p.m.; hence the speed over the new line, 
18} miles in length, averaged 68.4 miles per hour. The 
forty-one miles from Ashendon to Old Oak Common were 
covered in 38 minutes, the rate of travelling being 64 miles 
per hour, although the normal speed limit of 40 miles per 
hour round the reverse curve north of High Wycombe 
was scrupulously observed. Paddington platform stop 
was made at 2.544 p.m., so that in spite of the 
delays beyond Leamington, the two-hour schedule for the 
whole journey was fulfilled, while the intermediate distance 
of 86 miles reckoned from the halt for signals south of 
Leamington was accomplished in 864 minutes. 

From end to end of the new route proper, 7.e., between 
Old Oak Common and Aynho North Junctions, the permanent 
way gave ideally smooth running. 

The many important developments foreshadowed by the 
completion of the above improved means of communication 
with the Midlands invite a brief account of the circumstances 
that led to the Great Western Railway obtaining access 
thither. The first Act of Parliament authorising a railway 
north of Oxford—a broad-gauge outpost—was obtained in 1845 
by a company which proposed to make a narrow-gauge line 
from that city to Rugby. In 1846, another company, pro- 
moted by the Grand Junction Board, obtained an Act for the 
formation of a line from Fenny Compton, on the Oxford and 
Rugby railway, to Birmingham, for the purpose of rendering 
the latter undertaking independent of the London and 
Birmingham for through traffic. In 1848 the two parent 
companies were amalgamated under the title of the London 
and North-Western Railway, and opposed both schemes. 
Then the Great Western stepped forward and purchased 
them, but with the determination to limit itself to the 
Oxford and Birmingham route, which was to consist of the 
“* mixed ’’ gauge. 

Although this new route to Birmingham was 16 miles 
longer, the North-Western Company was very uneasy about 
the broad-gauge invasion of its preserves, and no wender, for 
on the Great Western main line a speed of 45 miles per hour 
was constantly maintained with heavy trains, whereas be- 
tween Euston and Birmingham the fastest expresses with 
lighter loads did not average more than 374 miles per hour. 
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The first broad-gauge train to Birmingham started from 
Paddington at 9 a.m. on October 1st, 1852. Gooch’s famous 
engine, the Lord of the Isles, which drew it, was gaily 
decorated for the occasion with flags, laurel leaves, and 
dahlias, and both Gooch and Brunel were on the footplate. 
One of the carriages of the train was quite a new departure, 
being an eight-wheeled composite, with radial axles, the body 
38ft. long, and 9ft. 9in. wide inside, and designed to carry 
24 first-class and 56 second-class passengers. The band of 
the Life Guards accompanied the special, to play at the 
inaugural banquet, which was to be held at Leamington on 
the return journey. Unfortunately, several mishaps marred 
the proceedings. The Lord of the Isles collided with a pre- 
ceding slow train at Aynho, and the London train, in conse- 
quence, never got further than Leamington, while the engine 
of another special conveying guests from Birmingham ran off 
the line, and delayed the arrival of the latter at the meeting 
place. The return journey from Leamington to London 
occupied 54 hours—106 miles. Once things were in proper 
order, however, the broad-gauge expresses performed the 
complete journey of 129} miles in 2? hours, stopping only at 
Oxford and Leamington—inclusive speed 47 miles per hour— 
and ran from Londcn to Oxford, 633 miles, in 70 minutes, 
which is the time taken by the best trains at the present day. 
Prior to the opening of the Oxford route the narrow-gauge 
journey of 113 miles occupied form 3 to 3} hours. Now, of 
course, it had to be accelerated to tie with the new. The 
struggle between the champions of the rival gauges resolved 
itself into a battle for this particular traffic. Everybody 
acclaimed the speed, comfort, and safety of the wider trains ; 
but, owing to a variety of circumstances, the Great Western 
shareholders found their dividends shrinking. There was no 
money to extend the broad-gauge lines beyond Wolver- 
hampton towards Liverpool, Manchester, and York, as was 
intended ; meantime every opening was fast being closed up 
by the growth of narrow-gauge lines throughout those 
districts. In 1861 the Great Western Company abandoned 
the straggle, and the first retrograde movement was the 
removal of the broad gauge from the Oxford and Birmingham 
route. The first narrow-gauge train ever seen in Paddington 
was that which started at 9.35 a.m. on October 1st, 1861, for 
Birmingham, on the ‘‘ decelerated ’’ schedule of 3h. 20 min. 
Many years elapsed before the journey time by either route 
reverted to the bookings of 1852-61. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 
No. IJII.* 

Tue Liverpool show served to introduce to the public a 
new oil engine, the product of the well-known firm 
Ek. R. and F. Turner, Limited, Ipswich. It was shown 
driving milling machinery under widely varying loads. 
Rated at 12 brake horse-power maximum, the engine has 
a cylinder 7}in. diameter by 13in. stroke, and has ona 
test been found equal to a continuous load of 10 brake 
horse-power. The compression pressure is 92 lb. per 
square inch, and an average working pressure of 90\b. 
per square inch is said to be obtained without undue 
shock. The general design of this engine, as is well 
shown in the accompanying illustration, is such as to 
ensure a long working life. The main bearings are 
lubricated by rings running in a bath of oil, the oil being 
returned by means of grooves and channels back to oil 
wells in the main frame. The crank pin is lubricated by 
means of an oil ring of special design, and all the bearings 
are of ample length and diameter. In order to secure an 
accurate balance of the crank shaft and moving parts 
balance weights are attached to the crank webs. 


* No. IL, appeared July_1st. 


It will be observed that the cylinder and main frame 
are one casting, securing rigidity and perfect alignment of 
the cylinder and crank shaft, while an oil trough is cast 
round the frame of the engine to catch and retain any oil 
which may escape from the bearings, kc. The valves 
and governor gear are operated from a lay shaft driven 
by the usual skew gearing, and the rollers for operating 
the valves are carried in double bearings. All the working 
parts are of steel hardened and ground to the exact size. 
Simplicity and accessibility of the vital parts have been 
kept well in mind by the designer. There are no delicate 
adjustments, and the valves can be removed separately 
without disturbing any other part—an important feature. 
The governor is of neat design, and operates mechanism 
of the hit-and-miss type. The engine is started by means 


of a lamp, which heats the vaporiser in the usual way, | 


but when once running the lamp may be discarded under 
all conditions of working. During the show week the 
engine ran exposed to the heavy rains with the driving 
belt off without any adjustment. Water injection is 
provided in the cylinder. 


We are informed that the engine is economical, both | 


with regard to fuel and lubricants, and with paraffin oil of 
average quality the consumption is only half a pint per 
brake horse-power hour. 


DOCKYARD NOTES. 





WITH the 27-knot torpedo-boat destroyers now under 
trial or being completed for service the following mean speed 
have been attained on the four-hour official trial :— 






Beagle John Brown and Co. April 2nd 27.044 
Harpy J. 8S. White and Co. April 15th rf 
Scourge .. Hawthorn, Leslie .. May 25th 

Renard Cammell, Laird June 17th 





Wilverine Cammell, Laird June 18th 27.2 
The other vessels of the class are all well forward, the Savage 
and Grasshopper being prepared for commission at Harwich. 


IT is reported that one at least, and probably two, of the 


six ‘‘special’’ torpedo-boat destroyers being built under this | 
year’s programme are to be fitted with geared turbines and | 
This will be an experiment of peculiar interest | 


twin screws. 
if carried into effect, because both speeds and powers are 
entirely out of the ordinary run, and the details of design of 


gearing for such conditions introduce some very difficult | 


mechanical features. 


THE second-class German cruiser Hansa, which, like the 


other vessels of her type—Freya, Herthe, Victoria-Luise, and 
Vineta—is now virtually only used for training purposes, left 


Kiel about ten davs ago for an extended cruise to the West | 


Indies. Unlike the German home squadrons, which are 
painted practically the same shade of grey as our own ships, 
the Hansa was painted white, with yellow upper works, and 
had, except for the strikingly curved bow, a very American 
appearance. 


THE second-class cruiser Liverpool, built by Vickers, Sons 
and Maxim, Limited, has just completed a highly satisfactory 
series of trials at Skelmorlie and in the Clyde estuary. The 
navigating bridge and chart house in high-speed destroyers 
are generally, except in the German torpedo boats, placed 
considerably further forward than is comfortable for those in 
charge at sea. With the long boiler-rooms required for the 
high powers, the governing feature in the position of the 





Juty 8, 1910 








bridge*is"the:forward funnel. Some years ago Messrs, 
| Yarrow made deliberate modifications to the uptakes of the 
| forward boiler in the Hussar class for the Austrian Navy 
with a view to getting the bridge further aft, but in the 
British ocean-going vessels it is still on the forecastle, and is 
extremely wet in heavy weather. So much so has this been 
the case in one or two classes that a tentative adoption of 
the German system may be made in which a shorter fore- 
castle is adopted, and the bridge placed close to the funnels. 


her navigating bridge will suffer from the same defects as did 
those of the Minotaur and Invincible classes. Until the 
| funnels of the former were lengthened about 12ft., the upper 
bridge was nearly uninhabitable on account of the funnel 
gases in anything approaching a following wind, and the 
are nearly as bad. Generally the bridge 


| 

| 

| 

| 

| FROM the photographs of the Von der Tann it appears that 
| 





| ate 
| Invincibles 


| structure in the Von der Tann appears very cumbrous 
| compared with that of recent British ships, but it must be 
|} remembered that in her, as in the Nassau class, the fire 
control and range-finding stations are also situated here, 
thus obviating the necessity of the heavy masts adopted in 
British and American navies. 


| I? is stated that the United States battleships Arkansas 
|}and Wyoming are to carry no less than 1115 officers and 
men. The number seems enormous, because the Moreno 
with vastly greater horse-power is not to carry more than 
960. In the Royal Navy the Good Hope and her sisters are 
generally supposed to carry more than any other ship; but 
| they do not exceed 900, while the Dreadnought class only 
| carry about 800. One of the most remarkable and yet least 
remarked features of warship design is the extraordinary 
number of men that can be stowed into a small space and yet 
| live under conditions if not of comfort, yet, nevertheless, of 
|more than ordinary habitability and convenience. In com 
paring the complements of these vessels, the influence of the 
| small guns forming the secondary armament will be noticed. 
They invariably demand more men relative to the striking 
| energy of the projectile than the larger mechanically operated 
weapons, and this feature is worth considering in the overall 
compromise essential in warship design. 


| I? is expected that the Blanche will be ready for trial this 
month at the dockyard at Pembroke. 

THE propellers of some of the United States battleships of 
the Connecticut class have recently been altered so as to turn 
outward when going ahead instead of inward. Many com 
plaints were made about their mancuvring qualities under 
the latter conditions, and the alteration appears to have 
added appreciably to the speed. 

THE new Russian battleships appear to be at a standstill, 

partly owing to disputes between the Duma and the Russian 
Admiralty and partly owing to Russian engineering resources 
not being equal to the task. All four ships were officially 
laid down some while ago. Their exact present progress is 
not known, but it is reported in some quarters that thes 
have got very little further. 


THE Vickers-built battleship, Sao Paulo, on her full-power 
trials made 21.6 knots, with 28,645 horse-power in bad 
weather. 

THE first of the new Italian Dreadnoughts, the Dante 
Alighieri, will be launched in September next. 


AT the present moment violent friction in the German 
navy between the sea officers and the engineers, doctors and 
paymasters is reported. Theoretically, German naval 
| engineers were in 1908 given executive rank, but this has 

been in practice somewhat of a dead letter. They were granted 
| the crown—which is the equivalent to that curl which is the 
| cause of so much heartburning in the British Navy—but 
since then the deck officers have been given an additional mark. 
Of late the engineers, doctors and paymasters have been 
more and more treated as social inferiors by the deck officers. 
| Matters are so acute, and the attitude of the deck officers 
has become so overbearing that large numbers of engineers 
have, it is said, resigned. 


RoyaL INstTituTIonN.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 4th inst., Sir James Crichton-Browne, treasurer and vice 

| president, in the chair. Mr. Denys Hague was elected a member. 
The chairman announced that his Majesty the King had consented 
| to become patron of the Royal Institution. 
| PHysicaL Society or LONDON.—-A meeting of the Society will 
| be held at 5 p.m. this evening, at the Imperial College of Science, 
| Imperial Institute-road, South Kensington. Agenda :—(1) Prof. 
H. L, Callendar, F.R.S., ‘‘A Thermo-Electric Balance for the 
Absolute Measurement of Radiation”’ ; (2) Dr. Alexander Russell, 
‘*The Convection of Heat from a Body Cooled by a Stream of 
Fluid” ; (3) Prof. 8. P. Thompson, F.R.S., ‘‘On Hysteresis Loops 
and Lissajous’ Figures, and on the Energy Wasted in a Hysteresis 
Loop” ; (4) Dr. W. H. Eccles, ‘‘The Energy Relations of certain 
Detectors used in Wireless Telegraphy.” Council meeting at 
4.30 p.m. : 

ALBERT MEDAL OF THE RoyaL Society OF ARTs.—The Society's 
Albert Medal, which was instituted in 1862 as a memorial of 
H.R.H. the Prince Consort, and which is conferred annually for 
‘* distinguished merit in promoting Arts, Manufactures, or Com- 
merce,” has this year been awarded by the Council to Madame 
Curie for the discovery of radium. The discovery, which was the 
outcome of Prof. Becquerel’s researches into the radio-activity of 
uranium and its compounds, was made jointly by Madame Curie 
and her husband, Prof. Curie, Professor of Physics at the Sor- 
| honne in 1898. Prof. Curie died in April, 1906, and in May of the 
| same year the Minister of Education, on the recommendation of 
| the Governing Board of the University of Paris, paid his widow 
| the distinguished honour of appointing her as his successor. She 

has since continued, on her own account, the researches she com- 
| menced in association with her husband. The Davy Medal of the 
| Royal Society was awarded to Prof. and Madame Curie in 1903, 
| and the importance of the discovery has been fully recognised by 
the scientific world. Madame Curie is the second woman to 
receive the Society’s Albert Medal, it having been conferred, in 
1887, on H.M. Queen Victoria ‘‘ in commemoration of the progress 
of Arts, Manufactures, and Commerce throughout the Empire 
during the fifty years of her reign,” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. ; 
ONLY another week has to be passed through before 

the Midland quarterly meeting in Birmingham on the 14th inst., 
when manufacturers will be able to obtain the much-needed 
renewal of contracts. That occasion should be a good time for 
engineers to purchase supplies of material, since the market in 
most departments is in their favour. They would, therefore, 
probably do well to buy freely, since by the time the succeeding 
meeting comes round—in October—the usual autumn stiffening of 
rates will, it may be reasonably expected, have begun to set in. 


Constructional Steel. 
The steel firms have been fairly well off for work for some 
time past, but can now do with more orders. Angles are quoted 
£6 7s. 6d. to £6 10s., mild steel engineering bars, £6 15s. to £7, 
and girder plates £6 17s. 6d. to £7. There is a slow sale for joists 
at £6 5s, Boiler plate makers have recently taken satisfactory 
orders, and are maintaining quotations at £8 2s, 6d, to £8 5s, for 
yood qualities, 


Semi-finished Steel. 

There is a steady demand for semi-finished steel, and 
quotations are well sustained at £5 for Bessemer bars and 
t5 2s, 6d. for Siemens. Belgian competition is, however, com- 
plained of, continental makers quoting 93s, to 94s, for 2in. billets. 


Manufactured Iron. 

Best bars continue in good request, with makers quoting 
£8 as the basis price, and 12s, 6d, extra for Earl Dudley’s L.W.R O. 
brand, Unmarked bars are quiet. A further meeting of makers 
is to be held on the 14th, when it is hoped that some understanding 
may be arrived at with reference to re-asserting some control over 
production and prices, Orders have of late been accepted at 
figures which must leave a very narrow, if any, margin of profit. 
The general quotation to-day for unmarked bars of good merchant 
quality was £6 2s, 6d. to £6 5s. Nut and bolt iron is in only poor 
demand, considerable purchases of continental material having 
lately been made. Plain black sheets are very quiet, business being 
slow and prices weak. Singles are quoted £7 5s , doubles £7 7s. 6d. 
to £7 10s., and trebles £8. Galvanised corrugated sheets are going 
in smaller quantities than usual to South America, but the inquiry 
from India, Australia, Japan, and South Africa keeps up very well. 
Makers quote £11 5s, f.o.b. Liverpool for galvanised sheets of 24 
gauge. Good ordinary brands of spelter are quoted £22 2s, 6d. to 
227s. 6d. Rivet iron is named at £6 15s. to £7, with a fair 
demand. For gas strip £6 10s. to £6 12s. 6d. is asked, with new 
business rather quiet again. 





Pig Iron. 

Business in crude iron is slow, and the market is in con- 
sumers’ favour. Stocks, as a rule, are by no means large, though 
in some cases they are beginning to accumulate. Quotations are 
unaltered on the week. Best all-mine forge is 85s., foundry 90s., 
and cold blast 115s. The production of Northampton and Derby- 
shire descriptions is being kept well within the limits defined by 
the demand. The former are quoted 49s. to 50s., and the latter 
50s. to 51s, Lincolnshire foundry is weaker at 51s. 6d. and forge 
at 50s. 6d. There is a moderate call for Staffordshire cinder forge 
at 48s., and for part-mine at 51s, to 52s. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
No Redeeming Feature. 

THE month has opened without any redeeming feature so 
far as pig iron is concerned. The attendance on the Iron Exchange 
on Tuesday was about an average one, but actual business was 
sadly lacking. Buyers were conspicuous by their absence, and this 
position of things was accentuated by the opening of the Lancashire 
holidays and the usual half-yearly stocktakings. While it could 
not be said that there was much actual change in prices as com- 
pared with last week, there was such small inquiry that they could 
not be very well tested. Various brands of English iron showed 
little change, though, if anything, Middlesbrough had a somewhat 
better close. West Coast hematite was rather lower, but East 
Coast showed little change. Forge iron was also in buyers’ favour. 

Finished Iron and Steel. 

There was no change to report generally. Steel and steel 
products were quite nominal, and for firm orders prices were easily 
‘* shaded ” on present rates. 


Copper. 
Sheets were unchanged, but cold rolled were 
during the week by 10s. per ton. 


advanced 


Lead and Tin. 


There was no change to note. 


Quotations. 

Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s. 6d.; Derbyshire, 54s.; Northamptonshire, 56s. 4d.; 
Middlesbrough, open brands, prompt, 57s. 6d. Scotch: Gartsherrie, 
61s.; Glengarnock, 59s. 6d.; Eglinton, 59s. 6d., delivered Man- 
chester. West Coast hematite, 66s. to 66s. 6d.; East Coast ditto, 
65s., both f.o.t. Delivered Heysham: Gartsherrie, 59s.; 
Glengarnock, 57s, 6d.; Eglinton, 5/s. 6d. Delivered Preston: 
Gartsherrie, 60s.; Glengarnock, 58s. 6d.; Eglinton, 58s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s. 6d. to 
£7 17s. 6d.; plates for tank, girder, and bridge work, £6 17s, 6d. 
to £7; English billets, £5 5s. to £5 7s. 6d.; foreign ditto, £4 15s. 
to £4 17s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £69; ditto cold rolled, £73 10s.; tough ingot, £59 10s. ; 
best selected, £59 10s. per ton. Copper tubes, 84d.; brass tubes, 
63d.; condenser, 7#d.; rolled brass, 64d.; brass wire, i ae brass 
turning rods, 63d.; yellow metal, 5d. per lb. Sheet lead, £16 
per ton. English tin ingots, £149 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was, for the season, 
about an average one. Business was at a low ebb, and although 
slack has been stated to be in better request, we were informed 
that this only applied to the very best sorts, Low-class fuel was 
entirely neglected. There was also a very slow trade for steam 
and shipping coal. 


Trade slow. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron remains weak, but the 
position of the market bas not depreciated since last week. A 
more steady feeling is displaying itself, and, although the actual 
business being done shows no improvement, there is reason 
to believe that a much better market will be experienced in the 
course of a month or two. One reason for this feeling is the fact 
that the demand for shipbuilding material has greatly improved, 


and particularly so for the class of iron made in this district. 
Prices are a shade weaker at 67s. for mixed Bessemer numbers net 
f.o.b., and 64s, 9d. warrant sellers cash. The price at which 
special hematite iron is being done ranges from 69s. to 73s., 
according to quality. There are not as many orders in the market 
for special hematite iron as there were some time ago, but those 
smelters who engage in this business are doing a fair home and 
foreign trade, and there is reason to believe they will be more 
busily employed later on in the year. Ferro-manganese and 
speigeleisen are not in as full demand as a few weeks ago, but a 
fair number of orders is being booked. Iron ore is in smaller 
request, and large stocks are held at some of the mines. Prices 
are down somewhat, ordinary sorts being quoted at 11s., medium 
at 15s., and best at 19s. net at mines. 


Steel. 

No variation can be noted in the condition of the steel 
trade. Makers remain busy in the Bessemer department, but the 
outlook does not justify the hope of the continuance of activity. 
Prices are easier at £5 7s. 6d. for heavy rails. The demand for 
plates is better than it has been, but local orders are going to 
other districts, and the mills at Barrow still remain idle. 


Shipbuilding and Engineering. 

_ A much better feeling exists in the shipbuilding and engi- 
neering trades, and the prospects of new business are brighter. 
The Brazilian floating dock built at Barrow by the Vickers firm 
for the Brazilian Government left this week for Rio de Janeiro. 
Two powerful Dutch tugs have taken charge of the dock, and as 
it is expected she will only be able to make three to four knots, it 
is not anticipated she will reach her destination in less than sixty 
days. 

Shipping and Fuel. 
; Shipping is not so briskly employed as of late, so far as 
iron and steel exports are concerned. Freights are easier. 
and coke are in moderate request at slightly easier prices. 





THE SHEFFIELD DISTRICT. 
{From our own Correspondent. ) 
General Conditions. 

STOCKTAKING isnow in progress, and many of the large works 
are practically closed for a few days. In these cireumstances, one 
naturally expects a quieter feeling in the steel trades and little 
activity in the market for raw materials. While that is so, there 
is no doubt that most of the works have a good volume of work in 
hand, although at the moment it is not considerable enough to 
enable managers to look very far ahead. This aspect of the 
matter is, it is feared, not sufficiently recognised by the moulders, 
who have decided to press for an advance of 5 per cent. in wages. 
The applivation has, however, not yet come before the employers, 
and it is hoped that the men will be better advised than to put 
forward this demand at this juncture. The work on hand is 
mostly of a specialised character, and there is not sufficient volume 
of this or of general trade to make the application otherwise than 
very inopportune, particularly when prices of finished material 
are low and competition exceedingly keen. It is not anticipated 
that the matter will lead to any trouble. 


The Coal Trade. 

The collieries throughout the district are not working so 
well as recently. There was a fair quantity of stock in hand, but 
it was chiefly steam coal, and this has been worked off in conse- 
quence of restricted outputs owing to local ‘‘ feasts.” The demand 
for coal is languid, considering the time of the year, and the 
shipping season in full swing, and locally it is due in a very great 
measure to the increased output in Durham. Durham people are 
said to be very desirous of selling, and are securing some contracts 
at the expense of this district, while a large number of spot lots 
have been snapped up in Durham, which has diverted the demand 
from the North Yorkshire district. Practically the only redeeming 
feature of the coal trade at the present time is the continuous 
demand from the local industries, which is enabling many of the 
pits to work better time than they would otherwise do, owing to 
the condition of shipping orders. The surplus production of 
German coal is coming into severe competition with English fuel 
on the Continent, causing a diminished export from this country. 


House Coal. 

In this branch of the coal trade the same conditions 
operate as was the case a week ago. Collieries are stil] running 
orders, but no pressure is felt and the pits are working short time. 
Pit quotations :—Best Barnsley, 12s. 6d. to 13s, 6d. per ton ; ditto, 
secondary sorts, 10s. 6d. to lls. per ton. London merchants are 
renewing contracts at advances of 6d. and 9d. per ton. 


Steam Coal, Slacks, &c. 

Spot sales from stocks have been disturbing the steam 
coal market, but these have mostly been worked off. A good 
number of gas coal contracts are stil] being renewed in the basis 
set out in previous reports. There is still a scarcity of small coal, 
and prices are firm. Coke is easy but — unchanged. 
Current pit prices:—Best hards, 9s. 3d. to 9s. 6d.; best washed 
smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 
3s. 9d. to 4s. 3d. Coke: Best washed, 12s, 6d. to 13s ; unwashed, 
lls. to 12s, per ton at the ovens. 


The Iron Market. 

Some inquiries are coming to hand from consumers for 
the renewal of pig iron contracts, but so far little business has 
been done. When stocktaking is out of the way it is ex- 
pected that contract renewals will be on a fair scale, although 
there is still a good deal of iron to be taken on old con- 
tracts. Makers of hematites are extremely reluctant to push 
trade, and most of the output of best brands is already on 
order. There has been some little weakening in prices of ordinary 
mixed numbers, chiefly spot lots, which may be purchased 
delivered this district at 72s. 6d., less the usual discount, for East 
Coast qualities. Other brands range from 80s. to 81s. for West 
Coast, and 75s. to 76s. for East Coast. In common iron consumers 
are hardly satisfied yet that prices have touched bottom. Quota- 
tions :—Lincolnshire, No. 3 foundry, 51s. ; No. 4 foundry, 
No. 4 forge, mottled and white, 50s. 6d.; basic, 53s.; Derbyshire, 
No. 3 foundry, 52s.; ditto, No. 4 forge, 51s., all per ton net, de- 
livered Sheffield or Rotherham. The market for alloys is reported 
to be weaker, and scrap is also showing an easier tendency. 
German billets are being offered, delivered this district, at about 
£4 14s, 6d. Local dead soft qualities are at £5 5s, The Bar Iron 
Association held a meeting on Monday, and left quotations 
unchanged at £6 15s. 


The Steel Trades. 

There is very little new to report concerning conditions in 
the steel trades. The armament works are well occupied in some 
departments, and most of the steel foundries are busy. The 
usual Stores Committee meetings of the various railway companies 
have been held, and a fair number of orders for railway material 
have come forward. It must be remembered, however, that the 
various railway working agreements have interfered very much 
with the quantities usually ordered by these companies, the 
arrangements tending, as they do, to the limitation of surplus 
railway stock. 





Trade with America. 





and there will, consequently, be a larger trade in hematite iron, 





Coal | 





The quarterly returns issued by the American Consul in 





Sheffield show that the following were the chief exports from this 
district to the United States last quarter:—Steel, sheets, bars, 
wire, &c., £173,527 ; saw plates, £10,924, and cutlery, £13,516. 
This return shows an increase in steel of £58,000, and a decrease 
in cutlery of £5000. For the half-year steel totals £303,000, 
against £222,000 in the first half of 1909. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

AFTER a series of unsatisfactory reports respecting the 
condition of the Cleveland pig iron market, something better can 
this week be fairly said about the business, Traders are now 
disposed to take a more optimistic view of the position and 

rospects, and are more inclined to buy for forward delivery. 
The general improvement in trade throughout the country, as 
indicated by reports and statistics, is having a good influence both 
on the speculative and the legitimate market, and there is not the 
pressure to put iron on the market for sale that was noticeable last 
month, for there seems to be every likelihood that by waiting a 
little longer more satisfactory prices will be forthcoming. It 
significant that consumers are willing to pay higher pricesf»- 
forward delivery than are ruling for prompt, and this wouldhardly 
be the case if easier rates were thought to be probable. It is not 
usual at this season of the year to find prices of Cleveland pig iron 
as strong as they are to-day; generally, the improvement sets in 
later, when the autumn demands begin to be made. The better 
statistical position no doubt has a good influence. No, 3 Cleveland 
pig iron has been maintained all the week for early f.o.b. delivery 
at 49s. 3d. per ton ; No. 1, at 51s. 9d. ; No. 4 foundry, at 48s. 6d. ; 
No, 4 forge, at 48s. 3d.; and mottled and white, at 47s. 9d., but 
6d. more had to be given in each case for delivery up to the end 
| of the quarter and 1s. more for autumn delivery. Cleveland 
| warrants got up on Monday to 49s. 1d. cash sellers, but have since 
fallen back to 48s. 104d., which is neariy the lowest price of the 
year. 





Hematite Pig Iron. 

Makers report a somewhat better inquiry for East Coast 
| hematite pig iron than has been the case for some weeks, and the 
outlook is brighter, for all branches of trade that consume this 
description of pig iron are showing better features, more especially 
the plate and angle manufacturers. Deliveries to Sheffield and 
Wales are brisker, yet prices do not improve, that being chietly 
owing to the weakness of second hands, who continue to underseil 
the makers. They do not offer much, but that is enough to keep 
quotations from rising. Merchants will accept 64s. 6d per ton for 
mixed numbers East Coast hematite pig iron, but makers continue 
to quote 65s. per ton, with 64s, for hematite forge, prices, how- 
ever, which hardly cover cost of production. Nevertheless, 
German makers are offering their hematite iron at lower figures in 
several markets, and are sending cargoes to Italy, Wales, and even 
to Scotland. Prices of Rubio ore do not become any easier, and 
are dear in comparison with the figures that can be realised for 
pig iron. Merchants cannot very well quote less than 20s. 6d. per 
ton delivered at wharf in this district, but consumers will not pay 
it, and the time has not yet come when they will be forced to buy. 
Makers are doing better in the matter of fuel, for coke has fallen 
substantially, and furnace sorts can readily be bought at 16s. per 
ton delivered equal to Middlesbrough works, though 16s. 6d. is 
the general quotation of the sellers, 


| 
| 
| 
| 
| 
| 
| 





Pig Iron Stock. 

It is believed that ironmasters have lately reduced their 
stocks considerably, but there are no official figures available to 
bear out this report. It is satisfactory, however, to see that very 
little iron is now accumulating in Connal’s public store, the in- 
erease last month being only 1452 tons, making an increase for the 
second quarter of the year of 12,688 tons, and for the half-year of 
46,731 tons. In the corresponding half of the previous year 
101,568 tons were added to the stock. At June 30th Messrs. 
Connal held 398,044 tons of No, 3 Cleveland pig iron—increase for 
month, 735 tons ; 34,365 tons of other iron deliverable as standard 
—decrease, 423 tons ; and 3640 tons of other iron not deliverable 
as standard—increase, 1140 tons; the total being 436,049 tons, 


Exports of Pig Iron. 

The shipments of pig iron from the Cleveland district in 
June were satisfactory, though they were not as large as had been 
expected. They reached 117,957 tons, a quantity only thrice ex- 
ceeded in any month of the last two years, and they exceeded the 
shipments of May by 32,433 tons, or39 percent. Moreover, they 
were better by 8605 tons, or 8} per cent., than the average June of 
the last ten years. Compared with June last year, an improvement 
equal to 12,754 tons, or 124 per cent., was shown. Yet the exports of 
pig iron over the spring months this year did not come up to the 
poor return of the corresponding period of last year—they were 
321,000 tons against 342,000 tons. Increased shipments have lately 
been made to Italy, Sweden, Canada and India. Italy received 
18,595 tons, the largest tonnage since April, 1909. To Sweden and 
Norway 12,798 tons were shipped, the largest delivery of any month 
in the last two years. Only 14,751 tons were forwarded to Germany, 
whereas 35,494 tons were sent in June, 1908, and as much as 60,000 
tons has been delivered in one of the months of 1907. Scotland 
received 29,714 tons against 26,266 tons in May. 


Half-year’s Pig Iron Shipments. 

From the Cleveland district in the first half of this year 
590,984 tons of pig iron were exported, against 577.064 tons in the 
corresponding period of last year, 705,294 tons in 1908, and 926,499 
tonsin 1907. The deliveries on oversea account this year were not 
much more than half of those reported for the first half of 1907. 
Germany has this year taken only 71,242 tons, whereas in the first 
half of 1907 the quantity was 234,105 tons ; the United States and 
Canada had 59,889 tons against 216,887 tons in first six months of 
1907. The exports to Scotland reached 170,367 tons this year. 
Canada, Italy and Belgium are the countries which are increasing 
their consumption of pig iron made in the Cleveland district. 


Realised Price of Cleveland Pig Iron. 

After an examination of the ironmasters’ books, the 
accountants to the sliding scale arrangement in force in connection 
with the wages at the blast furnaces of the North-East of England 
on Wednesday declared that the average net price realised by the 
ironmasters for the No. 3 Cleveland pig iron which they delivered 
in the second quarter of the current year was 51s. 2.04d. per ton, 
and the wages of the blast furnacemen in the district have 
accordingly been raised three-quarters of 1 percent. They are 
thus 23.75 per cent. above the standard. The realised price was 
7.91d. per ton better last quarter than in the first quarter of the 
year, and the advance for the half-year was ls. 8.59d. The price 
for the corresponding quarter of last year—47s. 6.71d.—was the 
lowest of the late downward movement, andon that there has been 
an aggregate advance of 3s. 7.33d. per ton, each quarter showing 
an advance on its predecessor. The average quoted price for the 
second quarter of the year was 50s. 3.3d. per ton, being thus below 
the average realised rate, and it was ls. 5.4d. per ton below the 
quoted rate for the first quarter of the year. 


Manufactured Iron and Steel. 
Steel is in fairly good demand ; indeed, in plates, angles, 
and rails the business may be reported good, and prospects are 
favourable. No changes, however, have been made in prices. 


The iron bar manufacturers met at Darlington on Monday and 
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decided to leave prices unaltered—common bars ta £7 ; best bars 
at £7 7s. 6d.; and best best at £7 15s., less 24 per cent. It is 
intended that the new steel works started last week by the 
Skinningrove Iron Company in East Cleveland shall produce 1700 
tons per week, and the Talbot furnace erected is of 250 tons 
capacity. The company is about to put down a coke oven plant 
in connection with its blast furnaces, and to accommodate the 
extra hands it will employ it is building a large number of 
houses. The shipments of manufactured iron and steel from 
Middlesbrough during the last half-year reached 352,452 tons, 
against 314,305 tons in the corresponding half of 1909, and were 
the best on record. The wages of Consett steel millmen have been 
raised 24 per cent., the first advance for three years. 


Shipbuilding, &c. 

There is a general expectation of continued improvement 
in the shipbuilding industry, and yards are mostly well employed, 
thanks in a great measure to the orders which are in hand for war 
vessels and liners. That has brought in owners of cargo vessels. 
The order for the fifth steamer for the Atlantica Sea Navigation 
Company, of Buda-Pesth, has been given to Messrs. Wood, 
Skinner and Co., on the Tyne. The report that Nelsons have 
ordered six more vessels for their meat carrying trade from 
South America has served to strengthen the builders. Smith’s 
Dock Company, Middlesbrough, has undertaken to build six 
steam trawlers for the new Blyth fishing syndicate. This year 
it has turned out on the Tees a considerable number of this 
class of vessel. Though trade is better, there are still thirty-nine 
steamers laid up in the Tyne, of which about a dozen are oil 
tankers, one of which has never been to sea yet. Owners of such 
vessels have evidently overestimated the employment there would 
be in oil carrying. A great increase in the demand was expected 
for liquid fuel for steam boilers, but the business has not expanded 
to anything like the extent counted upon. The wages question in 
the shipbuilding and engineering industry is engaging attention 
once more. A conference is to be held next Tuesday in Edinburgh 
between the executive of the Shipbuilding Employers’ Federation 
and the representatives of the eighteen trades societies to consider 
the men’s demands for increased wages. Negotiations are also in 
progress for a conference at York to discuss the wages affecting 
the wages of engineers. 


Coal and Coke. 

The coal trade could hardly be worse than it is at present. 
Almost everyone connected with it laments the lack of business, 
and many coalowners find that selling prices are below cost. Too 
much coal is being offered, and though the surplus is not large, it is 
enough to weaken the market and lead consumers to hold off 
wherever they can. Competition among sellers is very keen, and 
considerable concessions are made to secure orders. The present 
wretched state of the coal trade of this district is in great 
part traceable to the labour troubles that affected the collieries 
in the first quarter of the year. These drove business 
to other districts. Germany has secured a good proportion of the 
contracts which, in the ordinary course, would have fallen to the 
share of the collieries on the North-East Coast. That in these cir- 
cumstances the Northumberland miners have been awarded a 2} 
per cent. advance of wages is rather unexpected. Best Durham 
gas coals are at 9s. 9d. per ton f.o.b., and secondsat 9s. 3d. Ship- 
owners will be pleased that bunker coals have dropped to 9s. per 
ton f.o.b. Tyne ; in the spring 10s. to 10s. 3d. per ton had to be 
paid, and all the year till now they have been dear. Foundry 
coke has been reduced to 17s. per ton f.o.b., and furnace coke to 
lts. per ton, delivered at Middlesbrough. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

SINCE last report there has been no improvement in the 
markets for raw material. The manufacturing branches are, 
however, well employed, and the outlook on the whole is encourag- 
ing. In Glasgow and the surrounding towns and districts there is 
great activity in a variety of trades, in order that urgent orders 
may be completed before the annual holidays, which begin towards 
the end of next week. 


The Iron Market. 

The Glasgow iron market has been dull, with little or no 
business recorded on some days. Cleveland warrants have sold 
from 48s. Sid. to 48s. 1ld. cashy 49s. 1}d. to 49s. 4d. one month, 
and 49s. 8d. to 49s. 84d. three months. Business has also been 
recorded at 49s. O}d. and 49s. 1d. for delivery in eleven days. 
The Scotch banks have reduced their charge for loans on the 
security of warrants from 1 to 4 per cent. above the bank rate, 
but this somewhat tardy concession seems to have had little or no 
effect on business. Advices from the Continent and America con- 
tinue indifferent, and have, therefore, no strengthening influence 
on our market. 


Scotch Makers’ Iron. 

The market for Scotch pig iron has been quiet, consumers 
in the meantime, and in view of the approaching holiday season, 
purchasing only from band to mouth. Shipmentsare rather better 
than usual, and the trade with England is well maintained. One 
furnace has been put out of blast since last report, and there are 
now 46 producing hematite, 33 ordinary and special brands, and 
five basic iron, the total of 84 furnaces thus in operation in Scot- 
land, comparing with 85 last week and 82 at this time last year. 
Prices of Scotch pig iron are generally steady. Govan and Monk- 


land, free at ship in Glasgow mig are quoted, Nos. 1, 
57s.; Nos. 3, 56s.; Carnbroe, No. 1, 59s.; No. 3, 56s. 6d.; Clyde, 





No. 1, 61s. 6d.; No. 3, 56s. 6d.; Gartsherrie, Calder, and Shotts, 
Nos. 1, 62s.; Nos. 3, 57s.; Langlo an, No. 1, 65s.; — 60s. ; 
ag ga No. 1, 64s. 6d.; No. 3, 59s.; Coltness, 1, 82s.; 

No. 3, 59s.; Eglinton, at Ardrossan or Troon, No. 1, Boe ; No. 3, 
56s. ; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s, 6d. per ton. 





Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were larger than usual, amounting to 7645 tons, compared 
with 3748 in the corresponding week of last year. To Canada 585 
tons were despatched, United States 250, South America 470, 
India 150, Australia 230, France 20, Italy 1200, Germany 210, 
Holland 160, Spain and Portugal 35, China and Japan 100, other 
countries 163, the coastwise shipments being 4072 tons, against 
1795 in the corresponding week of 1909. The aggregate shipments 
for the six months ending June are 143,308 tons, against 143,739 
in the first half of last year, there being thus only several hundred 
tons difference, which, however, is against the last six months. 
The arrivals at Grangemouth of pig iron from Cleveland and 
district were 6445 tons, a decrease of 99 tons. The total arrivals for 
the six months amount to 239,444 tons, being 10,306 tons more than 
in the first half of 1909. 


The Hematite Trade. 

The hematite pig iron trade has continued quiet, the 
demand being apparently only for immediate wants. Among 
consumers there appears to be an anticipation that a reduction 
in the prices of hematite pig iron may be at hand. It is pointed 
out that the decrease in this class of iron has been comparatively 
smaller than that which has taken place in other kinds of pig 
iron. On the other hand, makers point to the fact that they have 
have had to pay very high rates for their imported ores, which has 
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prevented cheaper prices for pig iron. In the meantime, the 
demand will be adversely affected by local holidays during the 
next few weeks. Scotch hematite pig iron is quoted by merchants 
69s. for delivery at West of Scotland steel works, while Cumber- 
land hematite has been offered in our market at 64s. 9d., free on 
board at Cumberland ports. 


Finished Iron and Steel. 

The malleable ironworks have generaily full employment, 
and are quite busy at the moment. In the steel trade makers are 
pressed for delivery of shipbuilding material, especially plates, 
and are making every effort to meet their engagements with as 
little delay as possible. A large amount of steel goods is wanted 
for abroad, chiefly for British possessions, and the outlook of the 
trade at present is highly encouraging, There is an extra good 
demand for tubes, and the iron foundry departments, some of 
which have not hitherto benefited to any great extent from the 
revival of trade, are looking for an early improvement. 


The Coal Trade. 

Business in the coal trade has a quiet feeling, but its 
volume is, nevertheless, quite extensive, and the heavy outputs at 
the collieries account for the lack of firmness in the market. The 
past half-year’s exports show a substantial advance over those of 
the first six months of 1909. Coastwise business has been very 
active, and the demand for manufacturing purposes active, 
while house coal for home use is quiet. Prices of all kinds of 
coal are without material alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Last Week's Coal Trade. 

BEsT coals were again in good demand, and quotations 
were well maintained, but the inquiry for inferior was weak. The 
week opened fairly well, but on ‘Change there were disquieting 
rumours affecting large contracts, which for some years have been 
placed with Wales. Up to a little time ago the Cie. Trans- 
atlantique had a well-known authority on the coal trade stationed 
in Cardiff known as Davyd Morganwg, who worked up a good 
trade for Welsh steam coals, but it has been noticed of late that, 
though Welsh coals remain approved for the best liners, a fair 
quantity of Newcastle coals is now obtained. Some confidence 
was given during the week by the fact that best steam coal 
remained very firm, and that the Admiralty demand was known 
to be very large, and would soon be placed. One feature of the 
week was the steady chartering of tonnage for the Admiralty. 
Small coals, notwithstanding settled contracts, have been dull ; 
dry coal unchanged, and Monmouthshire and house coals in slower 
request than usual at the beginning of the summer season. 


Latest State of the Coal Trade: Present Quotations, Cardiff. 


On ‘Change midweek a satisfactory condition of business 
was reported, and prospects of large contracts are fairly good. It 
was stated on excellent authority that Ebbw Vale had again secured 
a contract for about 50,000 tons of steam coal, and another of 
25,000 tons—the first for the Great Midland Railway of Ireland, 
and the second, or a part, for the Dublin and South-Eastern Rail- 
way. Prices believed to be about 14s. to 14s. 3d. f.o.b. Newport, 
Mon. Wales has secured an order for 10,000 tons Monmouthshire 
coal for the Great Northern Railway of Ireland, but the bulk of 
the requirements—stated to be 120,000 tons—has gone to Yorkshire. 
bulk. 
The Powell Duffryn Company is reported to have obtained the 
White Star Line contracts, totalling about 125,000 tons. This is 
said to be divided between the Powell Duffryn and Messrs. Mann, 
George and Co. Present quotations:—Best large steam, 16s. 3d. 
to 16s. 9d.; best seconds, 15s. 9d. to 16s. 3d.; ordinaries, 14s. 9d. 
to lis. 6d.; best drys, 15s. 9d. to 16s. 3d.; ordinary drys, 
14s. 3d. to 15s.; best washed nuts, 13s. 3d. to 13s. 9d.; seconds, 
to 13s.; best washed peas, 12s. to 12s. 6d.; seconds, 10s. 
to lls. 6d.; very best smalls, 7s. 6d. to 8s.; best ordinaries, 
3d. to 7s. 6d.; cargo smalls, 6s. 6d. to 7s.; inferior kinds, 
9d. to 6s. 6d.; very best Monmouthshire black vein, 15s. to 
3d.; ordinary Western Valleys, 14s. 3d. to 14s. 6d.; best 
Eastern Valleys, 13s. 6d. to 14s.; seconds, 13s. to 13s. 6d. 
Bituminous: Very best households, ‘lis. to 18s.; best ordinaries, 
14s. 6d. to 15s.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. 
to 13s. 9d.; smalls, 9s. 9d. to 10s. 3d.; No. 2 Rhondda, lls, 3d. 
to 1ls. 6d.; through, 9s. 3d. to 9s. 9d.; smalls, 6s. 9d. to 7s. 3d. 
Patent fuel, lis. to 15s. 3d. Coke: Special foundry, 24s. to 
26s. 6d.; foundry, 19s. to 20s.; furnace, 17s. to 17s. 6d. Pitwood, 
ex ship, 18s, 9d. to 19s. 3d. —price steady. The latest news on 
‘Change, Cardiff, is that the Egyptian State Railway orders for 
20,000 tons ordinary large steam supplemental to the annual con- 
tract had been secured by local firms, but actual prices were not 
given. 





Newport, Mon., Coals. 

Business weak last few days, weather having a depressing 
effect, and storms delayed tonnage. Prices moderately firm, and 
the week’s shipments tolerably satisfactory, 66,492 tons going to 
foreign destinations, and 14,470 tons coastwise. This week in- 
quiries slow ; stocks large, particularly inferior coals. Leading 
coalowners confident of improving trade, and only agree to small 
concessions Present quotations :—Very best black vein, 14s. 9d. 
Western Valleys, 14s. to 14s. 3d.; Eastern Valleys, 
to 13s. 9d.; other kinds, 12s. 9d. to 13s. 3d.; best 
7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 
Bituminous: Best households, 15s. 6d. to 16s. ; seconds, 

Patent fuel, 15s. to 15s. 3d. Coke: Foundry, 18s. to 
Pitwood, 18s, 9d. to 19s, 3d. 





smalls, 
to 6s. 6d. 

14s, to 15s. 
19s.; furnace, 17s. to 17s. 6d. 


Swansea Coals. 
Coal trade moderately good. Shipments of coal, 71,516 


tons ; patent fuel, 14,375. Large imports of pitwood from Russia 


and Norway. Latest :—-Anthracite rather dull; undertone not 
good. Steam and house business quiet. Best malting, hand 
picked, 23s, to 24s. net; seconds, 20s. to — net; big vein, 16s 


to 18s., less 24; red vein, 12s. to 13s., less 24; machine-made 
cobbles, 20s. to 21s, 6d. net ; Paris nuts, 22s. 6d.” to 23s. 6d., less 
24; French nuts, 22s. 6d. to 23s. 6d. ; German nuts, 22s. to 23s. 6d. 
net; beans, 19s. to 21s. net; machine-made large peas, lls, to 
lls. 6d. net ; fine peas, 9s. 6d. to 10s, 6d. net ; aye culm, 
better demand, 5s. 6d. to 5s. 9d., less 2} ; duff, brisk, 3d. to 
3s. 6d. net. Steam coal: Best large, 17s. to 17s. 6d.; petit 
13s. to 13s. 3d.; bunkers, 9s. 6d. to 10s. 3d. ; small, 7s. to 8s. 6d., 
all less 2. Bituminous : 17s. 6d. to 18s. 6d. for No. 3; through, 
14s, 9d. to 15s, 6d. small, 10s, 6d. to lls, 6d. ; patent fuel, 
13s. 6d. to 14s. 6d., all less 2 24. 


Iron and Steel. 


There has been little to note in connection with either iron 
or steel. The leading feature has been a steady inflow of imports, 
One cargo of steel bars came in from Bruges to Newport and two 
cargoes of pig iron from Middlesbrough, one of 650 tons, the other 
of 080, both for Swansea. Ebbw Vale had the largest consignment 
of iron ore, over 5000 tons from Bilbao. A small cargo of rails was 
dispatched to Grimsby and one to Highbridge, with over 1100 tons 
iron to Bristol. Baldwins, Limited, imported 500 tons ore from 
Caen. At Dowlais, both as regards the furnaces and the manufac- 
turing departments, substantial business continues to be done. 
Light and heavy steel rails make was large, and dispatches ready 
for Colonies, 














Tin-plate Trade. 


Very large make and excellent shipments were the leading 
features of business last week. The quantity received from the 
works amounted to 127,382 boxes ; total shipped 101,676 boxes ; 
stocks are 203,206 boxes. At Swansea the demand for steel bars 
has been large, home requirements being much greater than 
when the consignments from Bruges came frequently, especially 
to Newport. During the weex there has been a good brisk trade, 
oil plates being in strong demand. The principal makers are well 
sold for several months ahead, and the best authorities say that 
so far there are no signs of abatement. The agreement entered 
into has steadied the labour market, and that reacts firmly on the 
sale market, with the result that prices are firm. Plates, said a 
buyer on ’ Change this week, are difficult to obtain up to October. 
Latest quotations given at Swansea:—Ordinary Bessemer and 
Siemens primes, 13s, 44d.; C.A. roofing sheets, £8 10s, to £8 15s. 
per ton; big sheets for galvanising, £8 10s. to £8 15s, per ton ; 
tinished black plates, £10 12s, 6d. to £10 15s.; galvanised sheets, 


24 g., £11 5s.; block tin, £150 2s, 6d. cash and £151 three months. 
Other quotations, Swansea:—Pig iron: Hematite mixed numbers, 
65s. 74d. cash, 65s, 10}d. month ; Middlesbrough, 49s. cash, 


49s, 3d. month ; Scotch, 55s, cash, 55s, 3d. month ; Welsh hematite, 
70s, to 71s. d.d.; West Coast hematite, 69s. to 70s. c.i.f.; East 
Coast hematite, 69s, 6d. to 70s. 6d. c.i.f. Steel bars: Siemens and 
Bessemer, £5 to £5 2s, 6d.; Rubio ore, 19s. 6d. to 20s.; copper, 
£54 16s, 3d. cash to £55 10s, three months. Lead: English, 
£15; Spanish, £12 12s, 6d.; spelter, £22 ; silver, 248d. per oz. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE First Commissioner of his Majesty's Works has appointed 
Mr. Howard McFerran to be Chief Engineer, in succession to 
Mr. E. G. Rivers, 1.8.0., resigned. 

Mr. 8S. W. BARNABY has just returned from the United States 
of America, where, at the special invitation of the Faculty of the 
Boston Institute of Technology, he has been delivering a course 
of lectures on ‘* Marine Propulsion” to the students of naval archi- 
tecture and marine engineering. 

At the Exhibition of Meat and Meat Products and Refrigerating 
Machinery, held at Moscow in May, the highest award (diploma of 
honour) was awarded to the Pulsometer Engineering Company, 
Limited, of Reading, for its exhibit of ice and refrigerating 
plant. The Exhibition was international in character, and ice- 
making machines were exhibited by two German companies. 

THE Northamptonshire Direct Castings Company, Limited, of 
Irthlingborough Ironworks, Wellingborough, informs us that it 


| has d sposed of the whole of ts business and assets to Thomas 


Butlin and Co., Limited, who will henceforth carry on the 
business. The whole of the directors of the Northamptonshire 
Direct Castings Company are also directors of the purchasing 
company, and the whole of the staff have been taken over by 
that company. 


JUNIOR INSTITUTION OF ENGINEERS,—Sir J. J. Thomson, F.R.S., 
endish Professor of Experimental Physics of the University of 

Cambridge, has been elected president of the Junior Institution of 
Engineers, in succession to Sir Henry J, Oram, K.C.B., Engineer 
in-Chief of the Fleet. 


Contracts.—The Municipality of Lahore, Punjab, India, have 
placed with Messrs. Hathorn, Davey and Co., Limited, Leeds, the 
iia for a vertical triple- expansion pumping engine and boile or for 
the water supply of the town. The plant will be capable of raising 
200,000 gallons per hour 125ft. high, and is of the same type as the 
four installed by the same firm for Johannesburg water supply. 
The Town Council of Stafford have accepted the tender of Messrs. 
Combe, Barbour, of Belfast, for £4218, for the supply and erection 
of the machinery, piping, and boiler in connection with the addi- 
tional pumping plant required at the pumping station at Milford. 


LANARK AVIATION MEETING.—An international aviation meet- 
ing is to be held at Lanark during the week August 6th to 13th 
next. The plans of the flying course and erections have now been 
finally adjusted and approved by the committee. The flying 
circuit, which is oval in shape, is immediately to the east of the 
Lanark Racecourse, and measures 1? miles round, The circuit 
is reached 1100 yards after leaving the starting point, which is 
well-nigh the centre of the racecourse, so that in every event on 
the circuit the aviator will fly to reach it that distance on the 
straight, right in front of the various enclosures. With a view to 
the safety of the spectators and the comfort of the flyers, the 
public enclosures are at no place nearer than 300ft. to the line of 
flight. The aeroplane sheds are at the west end of the racecourse 
at right angles to the enclosures, and are so placed that from 
almost any point a view will be had of the machines from the 
moment of their leaving their sheds. A railway staticn, at pre- 
sent being constructed by the Caledonian Railway Company 
specially for this meeting, is within a few hundred yards of the 
course. 


THE INSTITUTION OF GAS ENGINEERS.—Arrangements have now 
been completed for the establishment of a Professorship of Coal 
Gas and Fuel Industries at the University of Leeds as a memorial 
to the late Sir George Livesey, upwards of £10,000 having been 
subscribed to the fund initiated for the purpose by the Institution 
of Gas Engineers. In eonnection with the work to be carried out 
by the Professor, an Advisory Committee has been formed, con- 
sisting of the Pro-Chancellor (Mr. A. G. Lupton), the Vice- 
Chancellor (Sir N. Bodington), Professor Arthur Smithells, F.R.S 
Messrs, J. W. Bray, J. W. Cobb, W. E. Garforth, J E. Stead, 
F.R.S., Alderman C. F. Tetley, M.A., and Dr. M. G. Christie, 
representing the University ; Messrs. Edward Allen (Liverpool), 
J. Ferguson Bell (Derby), John Bond (Southport), Charles Car- 
penter (London), James W. Helps (Croydon), Charles Hunt 
(London), J. W. Morrison (Sheffield), Alexander Wilson (Glasgow), 
Charles Wood (Bradford), Corbett Woodall (Westminster), repre- 
senting the Institution; and Messrs. Thomas 8. Clapham 
(Keighley), Dugald Clerk, F.R.S. (London), F. J. West (Man- 
chester), H. J. Yates (Birmingham), representing the Society of 
British Gas Industries. : 


THE INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS, 
Arrangements are now being made to obtain railway facilities and 
hotel accommodaton for members attending the Second Inter- 
national Roads Congress, Brussels, this year. Accommodation has 
been reserved as far as possible at the Hotel Cecil (which is one 
minute from the Gare du Nord), but in view of the overcrowding 
existing in Brussels owing to the Exhibition, members are re- 
quested to make immediate application for the tickets they 
require for themselves and members of their families, or friends, 
to Mr. G. K. Turnham, 2, Charing Cross, London, 8.W., in whose 
hands the making of all the necessary arrangements has been 
placed. The party will leave London (South-Eastern and Chatham 
tailway, Charing Cross Station) at 2.20 p.m. on Saturday, July 
30th, arriving at Brussels, Gare du Nord, at 10.31 p.m. the same 
day. Special return tickets for this day service will be issued, 
providing the party reaches twenty in number, at the following 
prices :—First-class return, London to Brussels vid Ostend, 42s. ; 


‘second-class and saloon, London to Brussels vid Ostend, 33s. 3d. 


In both cases the tickets will be available for twenty-five days. 
Members may return on any day during this period, individually, 
by any service via Ostend. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE strike in the building trade having come to an end 
on the 14th of June, a general improvement in iron and steel is 
anticipated. The favourable prospects regarding the harvest 
should also give a little more strength to the market. Pig iron 
has been quiet for some time past, rates tending downwards. ‘The 
German output in pig iron was 1,261,735 t. for May, a figure never 
reached before. The position of the blast furnace works is getting 
more precarious from week to week, and the rise in the price of 
coke will only make matters worse. Specifications come in freely 
at the heavy plate mills ; prices are the same as before. The basis 
quotation for sheets is M. 135 pt. The present tone, it appears, 
is not in favour of the syndicates. Even the prolongation of the 
Coal Syndicate and of the Steel Convention has met with difficulties. 
The meeting which took place on the 18th of June, for the pur- 
pose of negotiating about a continuation of the Pipe Convention, 
has not been at all successful, and a final decision bas been put off 
till the end of the month ; but there is very little hope of a pro- 
longation of the Convention. Inland sales of the Steel Convention 
have been somewhat limited ; on foreign account a fair trade was 
done. The Steel Convention having advanced their export 
bounties, Belgian ironmasters have reduced the prices for semi- 
finished steel 5.50f. p.t. For bars M. 109 to Mi. 115 p.t. was 
quoted on the Diisseldorf ’Change last week, as compared with 
M 110 to M. 115 on June 3rd. Heavy plates, M. 117.50 to M. 120; 
boiler plates, M. 150, as compared with M. 127 to M. 130 p.t. In 
rails an animated business continues to be done, whereas sectional 
iron remains languid. 


The Steel Convention. 
Sales of the Steel Convention in May of the present year 
were 450,887 t., 271,430 t. being bars, 59,406 t wire, 74,576 t. 
plates, 7895 t. pipes, and 37,580 t. castings. 


Coal and Coke. 
Only a moderate trade is being done in coal. Stocks, 
yenerally, are increasing. A slight change for the better was 
noticeable in the coke trade. 


Austria-Hungary. 

A tone of expectancy characterises the iron market. Very 
few forward sales are effected, and the prices obtained continue 
unremunerative. On the coal market also a quiet and very mode- 
rate business was done during the week. 


From the Belgian Iron Industry. 

Belgian ironmasters experience some difficulty in main- 
taining the prices for finished iron ; a languid feeling was notice- 
able generally, owing to the limited amount of fresh work that is 
given out. Prices have not been reduced officially, although 
they have shown some weakness in a few instances, but conces- 
sions, on the whole, are less freyuent now. Basic bars are quoted 
£4 18s. to £5 p.t. Iron bars vary between £4 16s, to £4 19s. p.t. 
Iron plates stand at £5 9s. to £5 12s. p.t., all for export. Rails 
continue in lively demand, and a good deal of firmness is ex- 
hibited with regard to prices. The demand for girders continues 
slack, more especially that on foreign account. There has not 
been any forward business done in pig iron worth speaking of, 
consumers not caring to commit themselves before prices have 
been fixed. There is not likely to be any material change, how- 
ever, and the present rates are expected to continue during the 
third quarter. Forge pig, as well as basic, is quoted 7Of. p.t.; 
while for foundry pig 73f. p.t. is paid, free place of consumption. 
Belgian import in pig iron during the first five months of the present 
year rose from 188,740 t. on 294,005 t. On the Belgian coal 
market little business is being done at present, for purchasers 
are disinclined to provide themselves largely. Moreover, English 
competition is steadily increasing, and a further reduction in rates 
may take place in the present quarter. During the first five 
months of the present year exports in coal were only 1,920,071 t., as 
compared with 1,987,555 t. for the corresponding period in the 
year before. Imports rose to 2,562,195 t., as compared with 
2,365,666 t. in the year before. From Germany 1,457,540 t. have 
been imported during the period above mentioned, as against 
1,293,604 t. in the same period the year before. 





Iron and Steel in France. 





Raw as weil as manufactured iron has continued in fairly 
good demand, prices showing firmness in most instances. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 29th. 
During the month just closing about 120,000 tons of structural | 
material have been contracted for by the structural mills, one half | 
of which has been on Panama Canal accounts, and the other half | 
for general constriction enterprises in the central portion of the | 
United States. Contracts for about 65,000 tons of material are 
now hanging fire, of which 26,000 tons will be taken by the 
Western, Maryland Railroad, which contract is to be completed 
and the material to be delivered during the month of August. In 
addition to this 24,000 tons of material will be wanted for bridge 
work at Pittsburgh, and an order for 8000 tons will be placed in a few 
days for a large dock on the lakes. An unexpected revival for 
sheet bars has proved a very welcome development in that branch | 
of the steel trade. The consumers of sheet bars and merchant 
steel are exceptionally busy, particularly those manufacturers 
engaged in turning out agricultural implements. Two railway 
systems, namely, the Baltimore and Ohio and the New York 
Central, have appeared in the market for 12,000 cars, which, if 
placed, will create a heavy demand for the material entering into 
car construction. The labour scales have been settled with the 
various associations of workmen, and no trouble can arise from 
that source. There are now operating in this country on tin- 
plates and sheets a total capacity of 575 hot mills, whose output 
for the year will be close to 2,000,000 gross tons of sheets and tin- 
plates. The copper market shows very little change. It is 
estimated that stocks of copper on hand are from 12,000,000 to 
15,000,000 above the June average. Producers predict a strong 
market, but they are basing their hopes on the maintenance of a 
heavy demand from Europe. Home buyers are purchasing less than 
usual at this season of the year. More copper is coming into the 
country from Canada, Mexico and South America, than at any 
time in the history of the industry. It is this fact, coupled with 
the heavier production in this country, that leads buyers to look 
for still weaker prices. 











In view of the objection of the Greenwich Observatory 
authorities to the use of the ordinary trolley construction with rail 
return for the electric tramways from Beresford-square, Wool- 
wich, to Eltham, which pass near the Observatory, the lines are 
being equipped with positive and negative overhead conductors. 
According to the Electrician, each car used on this route, about 24 
miles long, will be provided with two trolley poles; and in order 
to allow these cars to run on other sections of the Council’s track, 
a throw-over switch is provided for connecting the negative ter- 
minals of the motors, either to the rails or to the second wire as 
required. The_ positive and negative wires are spaced about 





aft. Gin. apart. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
26, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 


STEAM ENGINES. 

3,550. June 9th, 1909.—IMPROVEMENTS IN APPARATUS FOR THE 
REGENERATION OF STEAM, John Musgrave and Sons, Limited, 
Globe Ironworks, Bolton, Henry Cruse, Roseneath, Crumpsall, 
county of Lancaster, and Philip Crosby Pope, of the above 
Globe Lronworks. 

It has previously been proposed to admit the exhaust steam from 

an engine into a vessel where it is condensed into water under a 

certain pressure, and to utilise the steam given off by this water 


_ 
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under a reduced pressure for other purposes, ¢.g., driving low- 
pressure turbines, The present specification describes a form of 


condensing apparatus to be employed for this regeneration of | 


steam. A steam drum A and a water drum B are connected at 

their lower ends by a pipe on which is placed a pump C.D is the 

exhaust steam inlet and E the regenerated steam outlet. The 

water from B is cirenlated through the pipe F and descends in a 

shower past the baffle plates disposed in the steam drum A.— 

June 15th, 1910. 

16,442. July 14th, 1909.—IMPprovEMENTS IN OR APPLICABLE TO 
STEAM GENERATORS OF THE LocomoTIvVE Type, Frederick 
Harvey Trevithick, of Zeitoun, Cairo, Equpt. 

Within the smoke-box are mounted two cylindrical vessels B C 
respectively furnished with tubes E F, the vessels being arranged 


tandem fashion with the tubes of the one vessel opposite the tubes 

in the other vessel, so as to provide a number of continuous pas- | 
At this end of | 
the smoke-box is a chamber D which encloses the nozzle of the | 


sages from the front to the rear of the smoke-box. 


blast pipes, and which receives the waste furnace gases after they 
have passed through the tubes, and whence they escape by way of 
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the smoke stack. The front vessel B is employed to superheat the 
steam, which is supplied thereto by way of the pipe H, and is con- 
veyed thence by way of a pipe to the engine cylinders. The 
vessel B is preferably provided with baffie-plates M for circulating 


| the steam about the tubes. The rear vessel C serves to heat the 


feed-water, which, on its way from the tender to this vessel, is, by 
preference, passed through tubulous vessels E F, which receive 
exhaust steam from the feed pump and from the engine cylinders. 
By these means the temperature of the feed-water is raised prior 
to its being subjected in the vessel C to the influence of the waste 
furnace gases, and the total heating effect upon the feed-water is 
augmented.—June 15th, 1910, 


INTERNAL COMBUSTION ENGINES. 
27,064. November 22nd, 1909.—IMPROVEMENTS IN CARBURETTERS, 
James Blair McVail, 6, Hattield-drive, Kelvinside, Glasgow. 


This carburetter is of the automatic type, and provides means | 
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whereby the oscillation of pressure in the induction pipe is pre- 
vented from vibrating the constituent parts of the device. A tube 








piece A, within which the jet nozzle is situated, is provided with a 
paraboloidal form at its upper end. This tube piece rises under 
the influence of the suction, so that the area of the annulus 
between it and the surrounding throat piece B is directly propor- 
tional to the lift. The moving piece A is acted upon by a spring 
C bearing against a collar atnibed to it. <A dise D is fixed some 
distance up the lower part of the throat piece, and is provided 
with ball valves. The chamber between this disc and the collar 
attached to the moving piece A acts as a dashpot, reducing the 
vibration due to variable suction. E E are air ports.—Juxe 15th 
1910. 


DYNAMOS AND MOTORS. 


16,811. July 19th, 1909.—IMPROVEMENTS IN AND RELATING TO 
ALTERNATING-CURRENT INDUCTION Motors, Siemens Brothers’ 
Dynamo Works, Limited, of Caxton House ‘Tothill-street, 
Westminster, and Emil Otto Kieffer, of Hough House, Lich- 
field-road, Stafford. 

This invention consists in casting the whole of a squirrel-cage 
winding in one piece. Referring to the engravings, A denotes the 
rotor core, B one of the cast bars of the winding which is formed 
at the end C where it projects from A into a fan vane H!, Further 
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on the casting takes the form of a solid end ring or dise D having 
a number of fan vanes E. The casting of the winding can be per- 
formed by standing the assembled core on end over a mould suit- 
able for shaping the end ring and winding at one end of the core; 
a second mould could then be placed over the slots at the top end 
of the core suitable for shaping the end ring and winding at the 
top end, and the molten metal could then be poured into the top 
mould. There are three other illustrations.—Junze 15th, 1910. 


17,189. July 23rd, 1909.—IMPROVEMENTS IN AND RELATING TO 
DYNAMO- ELECTRIC GENERATING SYSTEMS, Albert Henry 
Midgeley, of 86, Cranmer-road, Forest Gate, Essex, and 
Charles Anthony Vandervell, of Warple Way, Acton Vale, 
Middlesex. 

This invention relates to dynamo-electric systems of generation 
of electric current, where the speed of rotation of the generator 
| varies within wide limits. According to one arrangement, the 
| shaft D of the dynamo is provided with a self-releasing pulley E. 
| of which the centre portion F is fixed rigidly to the shaft and 
| carries pawls G, which latter are adapted to engage in ratchet 
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teeth H provided upon the pulley ring X adapted to freely rotate 
upon the part F. This pulley is driven by belt or chain gearing 
from any convenient means, such as from the shaft J of the prime 
mover. In place of the self-releasing pulley a centrifugally con- 
trolled friction clutch may be used. When the apparatus is in 
operation and the speed of the shaft of the prime mover drops 
below the critical speed, the weights P are forced inwards by the 
action of the spiral spring R which forces the two parts L and S 
of the clutch out of engagement with one another, permitting the 
dynamo to be run as a motor driven by energy from the secondary 
| battery. In a similar way, in the case of a self-releasing clutch, 
| when the speed of the prime mover drops below the critical speed 
| the dynamo becomes a motor which overruns the pulley E.—Jun¢ 





15th, 1910. 


3914. February 17th, 1910.—IMPROVEMENTS IN ARRANGEMENTS 
FOR REGULATING THE POSITION OF THE BRUSHES ON THE CoM- 
MUTATOR OF A DYNAMO-ELECTRIC MACHINE, Siemens Brothers 
Dynamo Works, Limited, of Caxton House, Tothill-street, 
Westminster. 

The speed of electric motors is often regulated by moving the 
brushes into different positions, and this is particularly the case in 
single-phase alternating current-repulsion motors. According to 
this invention the brushes are gradually moved from the neutral 
position into a position which corresponds to the desired speed. 
Referring to the engraving, C denotes the commutator and B the 
brushes supported on the rotating dise 8, which is pulled ina 
clockwise direction by the spring F, connected at one end to a 
fixed part of the dynamo. The disc S$, and with it the brushes B, 
can be moved around C by means of the two-armed lever H, which 
turns on the pivot D. Pivotally fixed to the under end of H isa 
lateh or toe-shaped piece K, which, by means of a spring M fixed 
at one end to H, is pressed against a stop into the position with 
respect to H shown in the drawing. When H is moved to the right 
the piece K engages with a stop, depression or the like A on S and 
the latter together with the brushes is consequently turned until 
when H reaches the position X, K becomes disengaged from 
A. Immediately S is pulled back by F until a pin P or the 
like fixed to S, sliding in a slot Z in the link L, pivoted at one 
end to a point on the lower end of H nearer to D than the engag- 
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ing end of K, engages with the end of Z and further backward 
rotation is then arrested. Further movement of H from position 
X to working position Y now causes 8 to be moved forward more 
slowly than before by means of the connecting link L. Clearly, 
when H is moved from the neutral position to position X, the point 








I travels faster than the link L, and consequently the link L is 
not operative to turn S. The piece K can easily be brought into 
the starting position again behind A by merely moving H to the 
left and allowing K to turn on its pivot against the pressure of 
spring M.—June 15th, 1910. 


TELEGRAPHS AND TELEPHONES. 


9832. June 9th, 1909.—IMPROVEMENTS IN AND CONNECTED WITH 
ELECTRIC CONDENSERS, Ernest Wilson, of 64, St. John’s Park, 
Blackheath, Kent, and William Hamilton Wilson, of 14, 
Cobham-road, Norbiton, Surrey. 

This invention relates to electric condensers, and its object is 
the construction of a condenser suitable for high frequency work 
as is required for example in radio-telegraphy, and for induction 
coils. The accompanying engravings show diagrammatically two 
slightly different constructions of condenser. The plates A and B 
form one pair of electrodes with an intervening dielectric C such 
as paper impregnated with paraffin. The condenser is built up of 


N°9832!° 
as 
eT = 





B 








a number of such electrodes in well-known manner according to 
the capacity required. The plates or electrodes A and B are 
preferably rectangular, and sub-divided into parts of which those 
of like polarity are either joined along one side as shown in the 
upper engraving or along two opposite sides as shown in the lower 
engraving, to terminal bars D of copper or other suitable metal. 
When the plates are joined to two terminal bars as in the lower 
engraving, the plates of opposite polarity are joined to bars at right 
angles as shown. i 
across them at right angles to the terminal bars. The object of 
these transverse cuts is to reduce the loss of energy by eddy cur- 
rents within the plates of the condenser.—J/une 15th, 1910. 





TRANSMISSION AND POWER. 


2002, March Ist, 1910,-—-IMPROVEMENTS IN 
SHArTs, C. F. Carver, Limited, Alfred-street Mills, Notting- 
ham, and Samuel Hursthouse, Exeter-road, Nottingham. 

A sleeve A extends over the junction of the shafts. This sleeve 
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is formed with end walls B, B and an internal web C, and between 
each wall and this web the inside surface of the sleeve is thickened 





Each plate is divided into narrow strips by cuts | 


COUPLINGS FOR | 


Suse at oaneeaerenarens 


upasat D. Tapering keyways are cut through the walls, these 
keyways being alternately inclined in opposite directions. The 
| keys are held in place by nuts on the threaded shanks provided, 
June lth, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


| 90 ore 
13,858. 


June 12th, 1909.—IMPROVEMENTS IN THE METHOD OF 
AND APPARATUS FOR FOUNDING OR CAstTING METALS, Alfred 
Kirby Hantington, King’s College, Strand, W.C. 

This invention relates to improvements in the method of and 
apparatus for founding or casting metals in which the metal 
casting is positively cooled from the bottom upwards by means of 
a blast or current of air or other gas. In carrying the invention 
into effect as shown in the accompanying engravings, and as 
applied, for instance, toa mould A for casting hollow billets such 
as B, the core C of the mould is made hollow and a pipe D supplied 


cooling fluid may be supplied either during or after the pouring in 
or both, which pipe is either open at the bottom or is as shown 
provided with perforations E, the aggregate area of which shall be 
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relatively greater at or near the bottom than higher up or the per 
forations may as shown be only near the bottom. 
| Shown is lined with loam F to facilitate the removal of the billet, 
| but obviously any suitable mould may,be employed. The mould 
is mounted in a casing or jacket G, preferably made of or lined 
| with some suitable refractory material and provided with a per- 
| forated lid or cover H to admit of pouring the metal into the 
mould, a hole or inlet Y for the cooling medium and openings or 
flues K. In order to ensure that the upper part of the mould 
and consequently of the billet or other object shall be hotter, or 
that the heat shall be maintained longer above than below, a 
number of apertures are provided into which forced draught gas 
burners M are inserted. Air is passed into the interior of the core 
by the pipe D, so as to cool the core and consequently the hollow 
| billet from the bottom upwards and from the centre outwards. 
June Vdth, 1910, 


MISCELLANEOUS. 


| 18,483. 

| CAMS AND LEVERS OR ARMS WORKING IN CONNECTION THERE- 
WITH, William Rose and Rose Brothers, Limited, of Albion 
Works, Gainsborough. 


This invention relates to cam-operating devices of the kind in | 


which duplex cams are employed to operate a lever, or arm, one 
member of the duplex cain being timed and designed to cause the 


desired movement in one direction, and the other member of the | 


| duplex cam being timed and designed for effecting the desired 
reverse movement, and it has for its object to provide an improved 
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| device of this kind whereby greater efficiency, less friction, less 
| waste of power, reduced cost of production, and smoother working 
| of the parts is obtained. A and B are the two members of the 
| duplex cam connected together by the collar C, and keyed to the 
| shaft. The member A of the duplex cam bears on the roller F, on 
| the lever G, keyed to the shaft H, and the other member B of the 
| duplex cam bears on the roller J, on the lever K, mounted freely 
|on the shaft H. The spring L draws the two levers G and K 
together, undue force of the bearing of the rollers F and J on the 
members A and B of the duplex cam being prevented by the stops 
X and Y on the leversG and K coming together.—/ une 15th, 1910. 


THE LHlectrician reports that the telephone company at 
Wilmington has equipped a department with phonographs and 
| keeps a complete line of records. When a subscriber wants music 


77% 
Lorre | he asks for the music operator and selects from the catalogue, sup- 


plied to all subscribers, the record he desires to hear. The result 
is as good as though the phonograph itself were transported to 


with air under pressure is introduced into the core, so that the | 


August 11th, 1909.—IMPROVEMENTS IN OR RELATING TO | 





the receiving end of the line. The charges are 14d. for ordinary 
records and 34d, for those by special singers, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





959,518. ART oF PRopucING HoLLow ARTICLES OF METAL, W, 
(iri ffith, Pittsburg, Pa. Filed March 20th, 1909. 
There is only one claim, which is for the method of forming a 





body consisting of welding iron or steel to an inner core of softer 
metal, and piercing the softer metal, thus leaving a coating of 
softer metal adhering to the iron or steel. 


959,689. ENGINE VALVE, A. J. Anderson and G. A. 
Aberdeen. S.D.—Fited Apri 22nd, 1909. 
This is a somewhat curious invention. The distributing valve 


Hanson, 
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rocks on a centre, covering and uncovering the ports, in a way that 

will be understood from the somewhat crude drawing. There are 

two claims. 

959,894. Tire Pump, WLS, Stapley, Bridgepoi 4, Conn., assignuor to 
the Coe-Stapley Man ufucturing Company, Bridgepoi t, Conn, « 
Corporation of Connecticut.—Filed November 8th, 1909. niu 

This patent is for a combination of two pumps, which can be 





The mould A | 


959894] 





used together or separately, as the pressure in the tire alters. 
There are tive claims for constructive details. 

960,209, FrED-WATER HEATER, J. S. Sweeney and W. W. 
Decatur, Vil Filed Jan “ary 2474, 1910. 

The nature of this invention will be readily understood from the 


Grindle, 


960209] | 





engraving. The six claims are-all for structural details. An 
emergency check valve is placed between the nozzle and the steam 
chamber to prevent back flow. 





LAUNCHES AND TRIAL TRIPS. 





MARENGO, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Thomas Wilson 
and Co., Limited, of Hull ; dimensions, 425ft. by 52ft. beam ; 
engines, triple-expansion, 28in., 464in, 54in., pressure 2001b.; 
constructed by Palmer’s Shipbuilding and Iron Company, 
Limited, of Jarrow ; launch recently. 

NATAL TRANSPORT, steel screw steamer ; built by the Northum- 
berland Shipbuilding Company, Limited ; to the order of Furness, 
Withy and Co., Limited, for the Empire Transport Company, 
Limited ; dimensions, 376ft. by 51ft. 44in. by 28ft. 44in.; to carry 
7350 tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in. 
stroke, pressure 180 lb.; constructed. by Richardsons, Westgarth 
and Co., Limited ; trial trip recently. 
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THE EASTLEIGH LOCOMOTIVE WORKS OF 
THE LONDON AND SOUTH-WESTERN RAIL- 
WAY COMPANY. 

No. I. 


Ir was some time ago recognised that the situation of 
the locomotive shops of the London and South-Western 
Railway Company at Nine Elms left much to be desired. 
At the time of opening of the railway in 1838 the station 
at Nine Elms was the principal London terminus, and 





able to place before our readers some account of the 
shops and of some of the principal tools and machines 
acquired since the migration from Nine Elms. 

The site chosen at Eastleigh is close to the railway 
station, and has in its immediate vicinity the carriage and 
wagon works already established there. Full provision 
has been made for future extensions, and in the well 
arranged and modern shops now completed both the 
| company and its workpeople have reason to be pleased 
with the change effected by the removal. A general 


plan of the works is given below, and in our two-page 











here the numerous lines and sidings serving the different 
departments of the works converge towards the main 
line outside. Briefly the shops may be described as com- 
prising a main building measuring roughly 888ft. in 
length by 406ft. in breadth, and three smaller detached 
buildings on the Southampton line side. Between the 
main buildings and the latter shops is an extensive 
yard about 200ft. across, and extending the full length 
of the shops. Although the three smaller buildings 
are at present separate from each other and from the 
main building, it is intended that future extensions 
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here all work was dealt with until, in 1848, the extension 
to Waterloo, the present terminus, was opened. The 
station at Nine Elms has since that date been increasingly 
called upon to deal with the goods traftic of the company, 
and in recent years, extensions being urgently required, 
it beeame necessary to consider a site to which the loco- 
motive shops established there might be removed. 

For some time previously the carriage and wagon 
department had been conveniently accommodated at 
Eastleigh, a few miles north of Southampton, on the 
company’s system, and it was here, naturally, that the 
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Fig. 1—GENERAL PLAN OF THE EASTLEIGH WORKS 


Supplement there will be found a series of views showing 
the interiors of the principal shops and departments. 

A reference to the general plan will show that the 
actual site of the works is conveniently situated in the 
fork formed by: the junction of the Portsmouth and 
Southampton lines. The main entrance for the work- 
people is by a bridge extending across the latter line a 
little to the south of Eastleigh passenger station. 
Immediately to the left on entering is a handsome block 
intended ultimately to accommodate the clerical and 
drawing-office staff. At the present moment this building 

















Fig. 2—VIEW OF THE WORKS.FROM THE 


company finally decided to erect the new works. Work 
was accordingly commenced about six years ago, and 
as space became available, men and machines were 
transferred from London, so that to-day the old works at 
Nine Elms—to be used as goods sheds—are practically 
deserted, all the workmen, plant, &c., now being at 
Eastleigh. Through the courtesy of Mr. D. Drum- 
mond, the chief mechanical engineer, and Mr. R. W. 
Urie, the works manager, we were recently afforded an 
opportunity of inspecting the new buildings, and are now 
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shall provide for their being joined up, so that ultimately 
the shops will be in the form of a solid square. The walls 
and other details have been arranged with this object in 
view. 

The entire plan of the works has been laid out so as to 
facilitate the circulation of work through the shops, and 
to reduce handling and transport to the greatest extent 
possible. In order to appreciate this point it will be con- 
venient to commence our description of the shops with an 
account of the three smaller buildings, and then 
pass to the main shops in consecutive order. The first 











ENTRANCE 


is rapidly nearing completion. Ina similar situation on | 
the right of the gate-house is the dining hall. Here for 
the convenience of men living at a distance accommoda- 
tion is provided for about 600, meals being obtainable 
on very moderate terms. The management of this hall 
is carried on by a committee of the men—one delegate 
from each shop—assisted by the company. 
The workshops proper lie to the south of the entrance, | 
and from this point present the appearance shown in | 
Fig. 2. The intervening space is formed into a yard, and | 





Fig. 3—-VIEW OF THE WORKS.FROM SOUTH-EAST, END 


of these buildings reached in coming from the gate- 
house is the iron foundry. This is an exceptionally 
lofty and well-lighted shop, and is divided into two bays, 
measuring 255ft. long by 58ft. 4in., and 52ft. broad 
respectively. Each bay is served by two 10-ton 
overhead electric cranes, besides several hydrauli- 
cally operated jib-post cranes. A complete system 
of light bogie rails extends throughout both bays, 
greatly assisting in the transport of material. Three 
cupolas, two large and one small, supply the foundry with 
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metal, the blast being obtained from motor-driven 
blowers of the Roots type. Immediately outside the 
foundry is the dressers’ shed. Passing through the 
foundry we reach in turn the pattern shop and the brass 
foundry—Figs. 4 and 5. Provision for storing patterns 
has been made within the pattern shop itself, one bay 
being devoted to this purpose and the other being occu- 
pied by the workmen’s benches. The brass foundry is 
arranged on thoroughly modern lines, full account having 
been taken of the workers’ comfort and health. A 2-ton 
revolving crane is erected near the furnaces, as the cast- 
ings turned out are frequently of large size. It should 
here be noticed that the works are called upon to do 
repair work in connection with the steamships belonging 
to the company, so that, as at the time of our representa- 
tive’s visit, marine propellers have to be cast in the brass 
foundry. 





Fig. 4—-PATTERN SHOP 


The second building is devoted partly to a fire-brick 
factory and store and a store for castings, tubes, and bar 
iron. Between these stores and the third building a 
bridge transporter running on special rails is to be 
found. 

The third building is the forge, and is constructed in 
an up-to-date manner. The walls are formed of galvanised 
iron sheeting, and afford ample ventilation. Gas-fired 
furnaces are here employed for heating the forgings and 
plates, the rest of the equipment including three steam 
hammers, one of three tons and two of 35 ewt. each; 
a flanging press for dealing with throat plates, smoke-box 
fronts, c.; a large shearing and punching machine, by 
Hugh Smith and Co., Limited, Glasgow, electrically 
driven, and capable of taking plates up to 14in. thick; and 
a motor-driven rivet making machine. 

We have now reached the south-east end of the works. 
From this point the general appearance is as shown in 
Fig. 3. Passing next to the main buildings, we may 
describe these as comprising four main longitudinal bays, 
flanked on the south-east end by two cross bays, and on 
the south-west side by a series of shops covered by a 
roofing somewhat lower than that of the main bays and 
running at right angles to it. 

The four main bays are all arranged similarly. Here 
boiler repairs and engine erection work are carried 
on. Down the centre of the bays, each of which is 
58ft. Zin. wide, 33ft. high, and 765ft. long, a line of rails 
is laid which branch off from the lines in the main yard, 
extend the full length of the shops, and terminate at 
about 400ft. outside the other end. The latter portions 
are conveniently employed for wheel storing purposes. 
On either side of the line in each hay a repair pit running 
parallel with the central rails for the full length of the 
shop has been formed. Two 30-ton overhead electric 
cranes serve each of these four bays. Between the 
second and third bays, and midway down their length, is 
the works’ manager’s office. 

At the yard end of the outermost bay there is to be 
found a large weighbridge by W. and T. Avery, Limited, 
of Birmingham. This machine, which is used for adjust- 
ing the springs and axle loads, so that the proper 
distribution of weight may be obtained, is illustrated in 
Fig. 6, where it is seen in the course of erection, and in 
the line drawing, Fig. 7. It is composed of ten separate 
and distinct weighing tables, each formed of a rail section 
6ft. long. The gauge between each pair of tables is 4ft. 8in., 
instead of 4ft. 8}in., in order that the wheels may bear 
equally against both rails. Each table can take as a maxi- 
mum a weight of 12 tons, so that it will be seen 
the largest of locomotives has been provided for. 
The construction throughout is correspondingly massive. 
As shown in Fig. 7, the tables are in each case arranged 
on a system of three levers. This allows them to oscil- 
late in the direction in which the locomotive is moving, 
eliminates all torsional stresses, and has other advantages 
over the diagonal lever system. The tables are also 
designed to prevent tipping when the load is at the 
extreme end, either coming on or going off. Each main 
lever, of which there are two to each table, is a three- 
limbed ribbed iron casting, suspended by a shackle 
from a casting forming a short stationary portion of rail 
between each section of the weighbridge. A wrought 
iron shackle unites the inner ends of these main 
levers to the transfer lever, which is also of cast iron. 
The transfer lever from the five front tables is in each 
case a single beam, those from the rear tables being com- 





posed of ‘two beams at a distance apart sufficient to allow 
the front lever to pass between. Strong cast iron 
brackets, bolted to the rail tables and fitted with hardened 
steel bearing blocks, provide the supporting points on the 
main levers. Five sets of double-dialled indicating gear 
are installed, so that the weight on each of the ten table 
sections can be read quickly and independently. These 
dials are graduated in 1 ewt. divisions, and we understand 
the whole machine is sensitive to 7 lb. 

The two cross bays at the south-east end are occupied 
by the boiler and wheel shops. These are respectively 
58ft. din. and 59ft. 3in. in width by 406ft. 5in. long. The 
boiler shop is well supplied with a full equipment of 
modern tools. Among others we noticed a plate edge 
planing machine by Hugh Smith and Co., Glasgow. This 
machine is electrically driven, and is provided with the 
now customary hydraulic rams. It has a capacity for 





plates up to 30ft. in length. There are also a 24-spindle 
plate-drilling machine by Armstrong, Whitworth and Co., 
punching and shearing machines, a variety of milling and 
radial drilling machines, and a large set of vertical plate 
rolls with helical drive by Thomas Shanks and Co., of 
Johnstone. <A large hydraulic boiler riveter removed 
from Nine Elms is, in addition, a conspicuous feature in 
this shop. 

The wheel shop is stocked with a large number of tire 
and axle lathes. With the exception of five heavy 
machines of this class, by G. and A. Harvey, Limited, 
these are of the ordinary description, and do not require 
any further mention. The machines indicated are 
capable of dealing with all parts of locomotive tires and 





particularly well designed shop, well lighted anq 
ventilated. Underground flues are provided for all the 
fires, the gases being exhausted by fan, so that the com. 
fort and good health of the workers are well provided for, 
A tube-welding machine and a special furnace connected 
with it are noteworthy among the fittings in this 
department. A full supply of the ordinary light steam 
hammers found in all up-to-date smithies is installed here, 
For testing springs a simple device operated by steam ig 
used, and we understand gives every satisfaction. Within 
the smithy the grinding and polishing department is also 
housed. 

Next in order after the smithy come the coppersmithis’ 
shop, the paint shop, and the dispensing store. These, 
however, contain nothing of special interest, and are only 
mentioned forthe sake of emphasising the general excellent 
lay-out of the shops. 











Fig. 5-BRASS FOUNDRY 


The power-house closely adjoins the main building at 
the south-east end, and in Fig. 8 we illustrate a portion 
of it showing the main engines. The main power engines 
are two in number, and were constructed by Belliss and 
Morcom, Limited, of Birmingham. These engines, seen 
at the far end of the power-house in the engraving, are 
of the triple-expansion type, and with its respective 
dynamo each generates 600 kilowatts. For working 
overtime there is a 75-kilowatt Willans and Robinson 
generating plant. In addition to these, there are installed 
four sets of lighting engines, each of 75 kilowatts output, 
supplying energy to the Davy are lamps in the shops 
and the Crompton lamps in the yards. For feeding 
the various hydraulic tools—riveters, flanging presses, 












































Fig. 6—WEIGHBRIDGE DURING ERECTION 


wheel centres, and are provided with two face plates 
driven through double helical gearing from a 40 horse- 
power electric motor mounted on the framework of each 
machine. Their massive structure is probably their chief 
point of interest. They have been designed to take very 
heavy cuts with high-speed tool steel, and throughout 
their construction care has been taken to provide against 
distortion and twist in any part. To this end the face 
plates are strongly ribbed on the back surface, and the 
driving shaft in the bed is Yin. in diameter. There are 


three tools in each pair of tool carriages, two tools operat- 

ing on the front simultaneously with one on the back. 
Omitting for the time being any reference to the 

machine shop, we next pass to the smithy. This is a 


planing machines, &c.—throughout the works there 
is provided a pumping engine delivering water at a pres- 
sure of 1500 1b. per square inch, while for the pneumatic 
tools, of which there is the customary supply, the power- 
house also contains three vertical motor-driven air com- 
pressors. The boiler-house contains five locomotive type 
boilers fitted with Drummond's patented fire-box cross 
tubes. An efficient water supply is obtained for power 
raising and other purposes from a well at about half- 
a mile distant from the works. The water from this well, 
after being softened by a system recently patented by 
Mr. Drummond and heated by exhaust steam, is fed to 
the boilers by means of pumps of the well-known duplex 
pattern to be seen on all the company’s locomotives, 
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Since coming to Eastleigh the works have adopted 
the so-called American system of working hours. In 
summer, 4¢., ‘from 1st April to 30th September, work 
commences ‘at 7a.m., and continues until 12 noon, 
when the works close one hour for dinner. There- 
after work is resumed and continued until 6 p.m. In 
winter the hours are from 7.30 to 12, and from 1 to 
5.30. During summer, work on Saturdays is entirely 
suspended, but in winter to make up a 50 hours’ week 
the works are open from 7 a.m. till 12. There is no 
night shift under ordinary circumstances, 
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NOTE ON THE GRAPHICAL DETERMINATION 
OF MOMENTS OF INERTIA. 
By Captain C. E. P. SANKEY, R.E. 

THE writer of this note recently found it necessary to 
determine the moments of inertia of various rail sections. 
The method selected was the well-known graphical one 
given in Morley’s “ Strength of Materials,” pages 117-122, 
that is, obtaining a first and second “ modified” area from 
the original section by means of a base-line and pole, and 
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Fig. 7—DETAILS OF THE WEIGHBRIDGE 


The influx of workpeople to Eastleigh as a result of the 
removal of the works from Nine Elms has overtaxed the 
existing housing accommodation, and as a result many of 
the workmen, who number about 1200 in all, have had to 
find rooms in Southampton and elsewhere. Although 
privilege tickets are granted to such men for their 
journeys to and from the works, the inconvenience is 
apparent, and to remedy it the railway company is under- 
taking the erection of workpeople’s houses in the imme- 
diate vicinity. At present about a hundred self-contained 
cottages with gardens attached are being built. 

The works have been erected to Mr. D. Drummond's 





measuring all three areas with a planimeter. To prevent 
confusion on the actual figure, and with the somewhat 
mistaken idea of avoiding excessive reduction of the 
bottom flanges in the modified areas, the pole and base- 
line were taken some considerable distance outside the 
limits of the section, very much in the manner of the 
theoretical diagrams for this method given in the above- 
mentioned book—see Fig. 1. The various areas were 
measured with a planimeter, the readings for the original 
sections showing an error of not more than 1 per cent., as 
compared with their standard values. 
inertia were then calculated, and it was seen at once that 





Fig. 8—-A PORTION OF THE POWER HOUSE 


designs by the Resident Engineer’s Department of the 
London and South-Western Railway. 

In our next article we purpose describing the machine 
shop, and dealing with several of the more interesting 
tools to be found there. 





ASSOCIATION OF ENGINEERS-IN-CHARGE. — On Saturday last, 
July 9th, some sixty members of the Association of Engineers-in- 
Charge visited the works of Davey, Paxman and Co., Limited, of 

Colchester. Arriving at the works about 3 p.m., they were shown 
round the establishment by Mr. William Paxman and members of 
the staff. A great deal of interest was taken ina tandem com- 
pound steam engine of the Paxman-Lentz type, fitted with posi- 
tive valve gear, developing some 450 indicated horse-power, which 
was shown under steam; also in the firm’s Economic boilers, 
numbers of which were seen in course of erection in the boiler 
shop. Other engines seen in course of erection or running in- 
cluded a 30in. by 60in. coupled winding engine, with lzft. drum, 
gas engines, benzine engines, high-speed vertical steam engines, 
and horizontal slide-valve engines of various types. The tour 
through the various shops took nearly three hours, 


very serious errors had accrued, so serious that the results 
were valueless. i 





Bull-headed Rails. 
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It was due to the fact that the sections | were increasing 
in a regular sequence that these errors were detected. 
Had the determination been made for a single section, 
it is probable that the result would have been accepted 
as fairly accurate. 

It was then seen that the method adopted, though 
theoretically accurate, was practically quite the reverse, 
because the moment of inertia through the centroid 
was obtained as the difference of two quartities, each 
large in comparison with it, so that a small percentage 





The moments of | 


error in either of their values would lead to a large 
percentage error in the final result. The sections were 
then redrawn and the modified areas again obtained, 
this time with the pole and base line in, “and touching 
respectively the extreme limits of the sections—see 
Fig. 2. The results obtained were much better, but 
still not entirely satisfactory. The sections were again 
redrawn, and to obtain the modified areas two base lines 
were drawn, touching the extreme limits of the section 
and the pole taken half-way between them—see Fig. 3. 
The results now obtained were far more uniform, and 
were considered sufficiently accurate. For instance— 


Bull-headed Rails, 





Weight per yard. I (in inch First differ- 
Ib. units), ence. 
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Greater uniformity cannot be expected, as all the 
linear dimensions of the sections do not increase in strict 
proportion. 

The increased accuracy of this method is to be attri- 
buted to the fact that the primary value found by calcula- 
tion from the measurements of the modified areas is the 
moment of inertia about a line through the pole parallel 
to the base line. In the above sections the centroid is 
not very distant from the pole selected, and the final 
value of the moment of inertia is obtained by a compara- 
tively small ccrrection on the primary value, and, there- 
fore, the percentage errors due to bad draughtsmanship, 
&e., will not be materially increased. In very unsym- 
metrical sections, such as bulb tees, it would be better to 
| choose the pole at the estimated position of the centroid, 
| and to draw two base lines, one touching the further limit 
of the section and the other parallel to it, and at-an equal 
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Fig. 2. Fig 4 


| distance from the pole—see Fig. 4. In the ordinary 
| | graphical method, if A is the area “of the original section, 
| A, and A, the first and second modified areas respectively, 
|and D the distance between the pole and base line, then 


fest ; : ) 
| distance of centroid from pole is a -D. 


Moment of 


My 


inertia about centroid jAa _ (3-8 


| In the proposed method, if a, are the original areas, 
| a, b; and dg, by the first and second modified areas, on 
opposite sides of the pole, and d the distance between the 
pole and either base line, then distance of centroid from 
pole is sag oe d, the centroid being on that side of the 
a D 

pole where the first modified area is greater. 

Moment of inertia about centroid— 


( (a, ~ b,)?) 2 
‘hie Slee a+b } ¥ 

The time required for a determination by the proposed 
method is but little longer than that formerly necessary. 
Twice the number of planimeter readings are required, 
but the stylus has practically only the same distance to 
travel, and the subsequent calculations are not more than 
about half as long again. The greatest increase in time 
is probably in drawing the modified areas, but if the 
original section is plotted on squared paper and a 
transparent set-square used, pivoted against a needle 
inserted at the pole, it is found that these areas can be 
drawn very quickly. The results obtained for various 
British standard rail sections may be interesting, and are 
appended :— 

APPENDIX. 
Bull-headed Rails. 

Nominal weight I y I/y 





per yard. in inch units. in inches. in inch’ units. 
60... 16-39 2-53 
65 18-67 2-58 
70 20-99 2-65 
75 23-22 2-72 
80 27-43 2-84 
85 30-18 2-89 
90 32-14 2-92 
95 35-69 3-03 
100 39-47 3-16 
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Flat-bottom Rails. 
1-26 . 1-37 





20 37 
25 1-38 . 1-85 
30 1-50... 2-41 
35 1-63 3-04 
40 1-76 3-72 
45, 1-87 4-42 
50 1-98 5-17 
5 2.07 5-93 
60 2-17 6-80 
65 2.26 7-53 
70 2-36 8-35 
75 2-47 9-26 
80 2-59 10-26 
R5 2.67 11-36 
90 2-76 12-51 
95 3-86 13-7: 
100 3-95 15-€ 
Tram Rails.* 

90 . we. 47-41 3-43 13-83 
95 ... .. 50-79 3-38 ... 15-02 
100 52-45 3-42 ... ... 15-34 
105 . we 63-43 3-81 16-64 
110 67-75 3-75 18-07 


* These values allow for the possibility of tie-bar holes in the 
web and of holes for connection-plate bolts in the lower flange. 





THE SKIMMING BOAT. 


Miranpa IV., the boat which is the subject of this 
article, is an hydroplane and not an hydroplane; it is an 
hydroplane because it rides on the surface, and it is not 
an hydroplane because there is nothing plane about it. 
At all points in its cross section it is rounded, and it looks 
when it is floating at rest very much like any ordinary 
macrocephalic motor boat. But at full speed the greater 
part of the forward end rises out of the water—see the 
illustrations above—and the vessel is supported by a 
short strip nearly amidship and a little abaft the engines, 
and possibly by another area right at the stern. We 
say possibly, because Sic John Thornycroft—the in- 
ventor—seems disposed to believe that at some speeds 
the contact at the stern is almost negligible, just steady- 
ing rather than supporting the boat. Between these two 
areas of contact the lines of the hull are made very 
hollow, and just behind the front supporting area there is 
a sudden drop of an inch and a-half or so. The longi- 
tudinal elevation in the patent drawing reproduced here- 
with gives some idea, but not a very correct one, of the 
shape. At full speed there is splendid evidence that the 








| wards. 
water does not touch the bottom at all—for some dis- | instead of round surfaces. 








tance, at least—in this hollow place. The evidence is a 
hole in the bottom just aft of the step. At full speed the 
plug may be taken out of this hole to drain the bilges ; no 
water comes in, but, on the other hand, it can be seen, 
apparently about an inch below the boat flying back- 
wards at 35 knots or so. 

Most boats of this high-speed kind are wet; not so 
Miranda IV. She has the usual exaggerated turtle back 
covering the engines, but it is pierced by a large hatch- 
way, and down this no water goes. Any place else in the 
boat it is the same, except at slowish speeds, when a 














THE ZIGERELLA 


is examined it will be seen that a sloping line runs from 
close to the stern right up to the step in the centre. 
This line marks a deliberate change in form, seen best 
in the cross sections, which are something like those of 
the actual boat. On account of this sharp angle the water 
is thrown right away from the hull instead of following it 
round and rising nearly vertically, as part of it would do 
were the corner curved instead of sharp. The stern is cut 
with quite a vertical line, and where it meets the slightly 
convex bottom a sharp angle is left. For some distance 
round the stern the sides remain vertical, and then they 





small amount of spray is blown inboard. At full fall in at about the water line in a way which it is 
speed, as the pictures show fairly well, two huge impossible to describe. The object is to form the rear 
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PATENT DRAWING OF SKIMMING BOAT 


arches of water—it is impossible to call them bow waves 
—are thrown up on either side by the forward contact 
area, and at the stern a remarkable wake is formed. 
Immediately behind the vessel the wake is sharply 
convex, almost a vee, which gradually disappears as it 
extends rearwards. This vee is formed partly, no doubt, 
by the two streams of water flowing past the sides and 
meeting some distance behind. But in spite of all this 
disturbance of the water the boat inboard is quite dry. 
The reason is because Sir John Thornycroft has found 
out how to be sure of throwing the water strongly out- 
The whole secret lies in the use of sharp angles 
If the longitudinal elevation 


supporting “ plane ’— to borrow an aeronautical definition 
and to clear away as much as may be necessary the 
space intervening between it and the forward “ plane.” 
Miranda IV. is only 26ft. long, but her beam is 6ft., 
a ratio of 44, suitable for a smack or a life-boat. She 
displaces about one ton, and her engines develop from 
100 to 120 horse-power. They are of the vee type, with 
eight cylinders, have forced lubrication, and a water- 
cooled exhaust, which discharges on both sides of the 
boat. The propeller shaft is clutched to the engine, but 
there is no reversing gear; as she will turn in little more 
than her own length, it is not very necessary. The pro- 
peller shaft slopes rearward to the propeller, whic is 
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placed under the boat instead of behind it. There is a 
single rudder in the centre ; the steering wheel is 
or. the port side close to the turtle back. 

In the course of some experimental trips one or two 
interesting points could be noticed. The first was the 
very sudden acceleration. The boat seems literally to 
jump from her starting speed into full speed. At small 
and moderate velocities she floats on the water like 
an ordinary boat, makes something like an ordinary 
bow wave, and behaves 
boat. As soon, however, as her engines develop the 
required power she rises on to the surface and 
has the feeling of skimming over, and now and again 
of actually jumping forwards. When the engine is 
declutched stopping is surprisingly rapid, the sudden 
change from a small wetted surface to a comparatively 
great one acting as a powerful brake. Probably the 
sudden change from the very high speed accounts in 
some measure for the observation, but she appears to 
pull up almost in her own length. Another point worth 
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| joint chambers, into twelve water-tight divisions by plate 
| bulkheads coming in line with the bulkheads in the pon- 

toon, of which they are a continuation. These extend 

to the height of the engine deck, and are plated 
| transversely, and single riveted throughout. In each 
lend section of the dock the engine deck is divided 
| off by a water-tight collision bulkhead, being a continua- 

tion of -the first water-tight bulkhead in the side 
| wall. The stiffening is by means of horizontal girders, 
as shown in Fig. 4. The engine deck. of the end 
sections is further divided by three non-water-tight parti- 
tion bulkheads, a doorway being provided to give access 
from one room to another. The upper portion of one of 
these bulkheads is made water-tight to form an end to 
the water tank. These bulkheads are stiffened with light 
horizontal girders, as shown on Fig. 5. Each wall of the 
central section is divided by similar partition bulkheads. 
The joint bulkheads of all sections are made water-tight, 
and provided with a water-tight door at the engine deck 
level to give access from one section to another—Fig. 5. 
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Fig. 4—LONGITUDINAL SECTION THROUGH SIDE WALLS 


mention as a curious fact is that the water is appa- 
rently thrown out quite at right angles to the boat, some 
photographs showing that a straight line drawn between 
the two points where the arches of water strike the sur- 
face would pass through the forward point of contact of 
the hull with the water. In boats of the ordinary form 
any bow arches of this kind incline backwards; they do 
not appear to do so in Miranda IV. 

This little vessel is the outcome of many years’ study 
and a great many experiments made by Sir John Thorny- 
croft. She is similar to Mr. Hanbury’s Zigerella, shown on 
page 58, made to J. I. Thornycroft and Co.'s design, but 
not by them. These two are the only vessels of the kind 
existing. It is confidently expected that she will give a re- 
markable account of herself in motor races this year. She 
may even go out to America, in which case she will be fitted 
with a simple gear to give her a reverse speed of four 
knots. Having the qualities of an ordinary boat com- 
bined with those of the hydroplane, it becomes an inter- 
esting question whether vessels of the type could not be 
usefully employed for other than mere sporting purposes. 
They could certainly be built as quite respectable sea 
boats, the curved form of the bottom making them far 
stronger than the ordinary hydroplane, but it is doubtful 
if they would “ plane ” properly over waves or in a broken 
sea. For certain warlike purposes, as, for example, as 
vedettes, they should prove at times extremely useful, the 
enormous speed, coupled with their small size, giving 
them advantages; but, on the other hand, the great 
arches of water. would be clearly distinguishable for a 
considerable distance at night, which, under some circum- 
stances, would be disadvantageous. Nevertheless, in view 
of the fact that the design combines ordinary sea-keeping 
qualities with the power of attaining a very high speed on 
a very small displacement, it is ahead of anything that 
has so far been produced. 


THE 22,000-TON FLOATING DOCK FOR BRAZIL. 
No. IL.* 


Tue walls of the dock are rectangular structures in 
plan, but have a batter to the face or inside. They are in 
two tiers or stories, and are situated on top of the 
pontoons, of which they forma continuation. The plating 
of the walls, back and front, is in horizontal strakes, 
double riveted at the end butts of the top and bottom 
strake, but single elsewhere—Fig. 4. The end plating is 
horizontal, and single riveted throughout. The top deck 
of the wall is plated longitudinally, the sides of the plates 
being butted and single riveted with underneath covers. 
The ends are butted and treble riveted over the centre, 
double outside this, and single at the extreme ends, with 
inside covers. The deck of the cut down portion or low 
wall, which occurs at the same height, forms virtually a 
continuation of the engine deck, but is placed transversely. 
At a distance of 20ft. below the top deck is the engine 
deck, which is continuous over the whole length of the 
side walls. On this deck are placed the boilers, engines, 
dynamos, and machinery, the various rooms containing 
these being divided off by partition bulkheads. Above 
the same deck the necessary accommodation for the crew 
of the ship is provided. The engine deck, which is longi- 
tudinally plated and single riveted throughout, is attached 
to the side plating by an angle ring, and is water-tight over 
its whole length. Each wall is divided, in addition to the 
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* No. I, appeared July 8th. 


The upper chine angles, connecting the side plating to the 
top Pri hy are double both back and front, and they extend 
over the entire length of the top deck. The butts break 
joint with each other, and have angle covers to all joints. 
The bulkhead rings are single, and form a continuation of 
the pontoon ring with butted and covered joints. The 
end rings consist of a continuous forged water-tight ring 
with angle covers, being a continuation of the transverse 
bulkhead ring, running all round the profile of the low 
portion. 
and along the top only, the bottom ring being an outside 
angle, bent at each corner to take the sides of the plate 
knees at these positions. They are single-riveted, with 
covers at butts—Fig. 4. The rings for the collision bulk- 
heads are continued from the bulkhead ring below the 


engine deck, and are carried up and butted to the top | 
| side plating by a zig-zag pitch of rivets. 


chine angles of the wall, similar rings beiag required for 
the joint bulkheads. In the case of the partition bulk- 
heads, these angles are in short lengths butting against 
the engine deck ring and the top chine angles. At each 
end of the wall a length of 10ft. is further cut down to 
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the weight of the machinery or any load weights by 
plates instead of the ordinary diagonals and gussets. 
The internal bulkheads are stiffened at intervals by 
horizontal girders formed of plates and angles; with 
return angles of such section as is required riveted ‘to 
them, as shown in Fig. 5. All these internal stiffeners 
are attached to the side plating by a lug and gusset 
taking on to a lug riveted to the same. The end 
bulkheads are stiffened in the same manner, but 
of a slightly stronger nature. The engine-rooms 
are stiffened by side frames consisting of angles extend- 
ing from the engine deck to the top of the wall, gusseted 
at the corners, and with a cross strut halfway up. 
Between this strut and the top deck these frames are 
cross braced. Where the accommodation rooms occur 
the frames are similar, but the cross bracing is replaced 
by diagonals, and the cross strut stiffened so as to form a 
girder to carry the planking of the floor. In way of the 
boilers similar frames occur, but in order to make way 
for the boilers the cross strut- cut comes at a higher level, 
and between this strut and the engine deck the frame is 
strengthened by side girders. Above the cross strut the 
frames are diagonalised, as shown in Fig. 3 (ante). About 
1ft. below the top deck an iron running deck extends from 
ladder to ladder, as shown on the general view of the dock, 
consisting of chequered plate and an edging angle, and 
carrying on its outer edge a rubbing timber supported by 
brackets projecting from the face plating of the wall. These 
brackets occur in way of every other side frame. At a 
distance of about 8ft. 6in. and 19ft. respectively below this, 
two further stages, known respectively as painting and 
shoring stages, are provided. They are of similar con- 
struction to the running deck. The running deck is 
provided for enabling ropes to be easily handled and run 
from one end of the dock to the other outside the stan- 
chions. On it occur the timber heads, fairleads to 
capstans, and such fittings as are required in berthing the 
vessel. The painting stage is chiefly fitted for slinging 
stages from it to the vessel for the purpose of painting, 
and to a moderate extent it might be used as a shoring 
stage. The shoring stage, which occurs at the level of the 
engine deck, is specially stiffened and built for the pur- 
pose of shoring up the sides of the vessel by means of 
horizontal shores, a timber waling being provided along 
the face of the wall, against which the heel of the shores 
may be wedged up. In close proximity to each boiler a coal 
bunker is fitted into the engine-room, and a fresh water 
tank, of a capacity of about ten tons, is likewise provided 
in the wall close up to each boiler. The space in the 
upper chambers of the side wall above the engine deck, 
which is not utilised for the main or auxiliary machinery 
of the dock, has been fitted up for the accommodation ofa 
crew of 600 men and 70 officers as far as regards their sani- 
tary requirements and the cooking of their necessary food. 
Both ends of the central section and the square ends of 
the terminal sections are provided with a joint chamber 
and joint, by means of which the sections can be joined 
together or parted. The length of the joint chamber is 
5ft. 3in. centre to centre of the joint bulkhead plate. This 
length is equally divided over the two sections. These 
chambers are stiffened top and bottom by means of lugs 
and gussets falling in line with the frames on the joint 
bulkhead, and by a eontinuation of the longitudinal bulk- 
heads. The actual joint across the bottom and up the 
sides is by means of angles, riveted to the bottom and 
Over this 
portion the plating is doubled, the doubling plate being 
flush with the joint angle, and extending back as far as 
the first rider plate, but the plating itself on the central 
section_is jin. short of this, to form a recess into which a 
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Fig. 5—-HALF-TRANSVERSE SECTIONS 


a height of 5ft. 6in. above the pontoon deck, which forms 
'a docking land, on which the central portion can rest 

when being self-docked. The general construction of 
| this land is the same as for the rest of the low walls, but 
| the transverse frames are stiffened by a plate the full 
| depth of the lands—Fig. 4. The framing of the walls is 
| of two types. In line with the transverse girders in the 
| pontoons, of which they form a continuation, the frames 
| consist of single angles riveted to the front and back skin 
| plating, and stiffened up to a certain point by a vertical 

web plate. At the top they are connected to the under 

engine deck frame by a gusset. The front and back 
| frames are cross connected by a series of diagonal angles 
| taking on to the web plate or by gussets, as shown in 
| Fig. 3. (ante). Inline with the ordinary transverse frames 
|in the lower portion of the walls already mentioned, and 
| of which they are a continuation, are the ordinary frames 
|of the walls, consisting of a single angle back and front, 
| cross-strutted by a series of horizontal angles attached to 
‘the frames by means of gussets—Fig. 3 (ante). Under 





rubber or other compressible ring may be inserted, and 
which, when pressed against the flat face of the half of 
the joint chamber, makes a water-tight joint—see detail, 
Fig. 5. The joint angle is pierced by holes to take the 
joint bolts, which connect the two sections together. The 
joint above the angle across the pontoon deck, and up 
the sides of the wall to the level of the top strake of the 
side plating, is formed by a single cover plate, bolted or 
riveted to the skin plating, water-tightedness being 
obtained by means of a canvas or felt strip. The joint 
over the top strake of plates is similar, but it has double 
covers. Across the top deck the deck plate is doubled, and 
the joint made with double covers. In way of the inter- 
mediate and longitudinal bulkheads of the pontoon a 
further connection is made by prolonging these bulkheads 
into the joint chamber, the two being joined by a single 
cover plate. 

The hull of the dock has been constructed throughout 
of mild Siemens-Martin steel of the quality used in ship- 
building under Lloyd’s rules, and all the plates were 


the engine deck the top frames are strengthened to take | punched in a multiple punching machine, whereby the 
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absoltite aceuracy and correct distance of every hole, 
lengthways and crossways, was assured, the design of 
the dock having been so arranged that all lengths 
and breadths of plates, positions of butts, frames and 
bulkhead rings, were multiples of the unit rivet 
pitch of the dock. All countersunk holes were coun- 
tersunk to at least ?} the thickness of the _ plate. 
The rivets throughout the dock consist of jin. steel 
rivets, except where the scantlings are under ,%in., in 
which case fin. rivets have been used. The riveting of 
the whole of the outside of the pontoon is flush counter- 
sunk, the remainder of the work being riveted according 
to Vickers’ general practice, and where non-counter- 
sunk work was used the points were carefully set up so 
as invariably to leave a sufficient quantity of metal 
outside the hole. The pitch of the rivets on all water- 
tight seams has not exceeded 3in., and that on non- 
water-tight seams and frames 6in.; on the flange of the 
joint angles attached to the plating where zig-zag 
riveting was specified the pitch of the rivets was 


43in. It was specified that all plates, prior to 
their being taken in hand for working, were to 


stand a few hours in a pickle or liquid containing 19 
parts of water and 1 of hydrochloric acid, and that they 
were to be pickled on edge and not laid fiat. When the 
plates were removed from the dilute acid, both surfaces 
were to be well brushed and washed to remove any scale 
that might be adhering to them. They were then to be 
placed in another bath filled and kept well supplied with 
fresh water, or be thoroughly washed with a hose, as 
found necessary. The plates on removal from the fresh 
water were to be placed on edge to dry. The painting 
was done in the following manner :—That portion iuto 
which water is allowed to penetrate, namely, the whole 
of the pontoons, and the side walls up to the level of the 
engine deck, the bottom and all the vertical surfaces 
were covered first with a coating of bituminous solu- 
tion, and secondly, with a coating of bituminous enamel 
applied hot; the underneath portion of the pontoon deck 
and of the engine deck have had two coats of bituminous 
solution. The whole surfaces of the chambers above the 
engine deck have had three coats of good oil paint, the 
last of which above a height of 4ft. is white. The whole 
of the outer skin of the dock up to the level of the -pon- 
toon deck is coated with one coat of bituminous solu- 
tion and one coat of bituminous enamel. Above this 
level the rest of the external surfaces are coated with 
three coats of oi] paint. The deck of the pontoon and 
the deck of the engine-rooms and of the top of the wall 
are thickly coated with a mixture consisting of 8 parts 
tar, 1 part Portland cement, and 1 part paraffin, all 
measured by volume. All woodwork has had three coatings 
of best oil paint, the first being red or white lead, the 
other two best oxide of iron. 
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In last week’s issue attention was directed to some 
of the subjects which were under discussion in the five 
sections into which the Congress is divided. The 
experience of the first day’s proceedings, which were 
practically all conducted in German and French, led to 
a meeting of protest being called by the English-speak- 
ing delegates. It was pointed out that at the Washing- 
ton Congress, five years ago, in deference to the wishes 
of the German delegates, German was made one of the 
official languages, and in view of the large mileage of 
railways in the English-speaking countries, which 
governs the amount of the contributions to the Per- 
manent Association, it was felt that on the present 
occasion English should be made one of the official 
languages. Representations were therefore made to the 
Permanent Committee of the Congress, and it is pleasant 
to be able to state that short of officially declaring English 
an official language, everything has been done to get over 
the language difficulty by translations into English, as 
well as French and German. 

To question II. in Section I. (Ways and Works Section) 
were devoted more reports than to any matter considered 
at the present Congress. The subject was the strength- 
ening of road and bridges with a view to increasing the 
speed of trains. It was divided into two heads. (A) 
Increasing strength of road on account of increased 
weight of locomotives and speed of trains. Means for 
increasing the speed on curves without increasing the 
super-elevation of the outer rail to a corresponding extent. 
Economy of maintenance to be realised from the use of 
a stiffer track. Cross section and quality of the rail. 
The spacing of wooden sleepers and their seats. Sub- 
stitution of other materials for wood in making sleepers. 
(B) The suitable strengthening of existing metal bridges 
proportionately to the increase in the weight of the 
locomotives andin the speed of thetrain. Mr. Jacomb-Hood 
was the reporter on both headings for Great Britain and 
Mr. Byers for America. Mr. Hermann Rosche reported 
on heading (A) for Austria-Hungary, Bulgaria, Roumania, 
Servia, and Turkey, and Mr. Blum for the other conti- 
nental countries. For heading (B) Mr. Rafael Coderch 
reported for Spain and Portugal; Mr. Maurice Maurer for 
Austria-Hungary ; Mr. Zahariade for Bulgaria, Roumania, 
Servia, and Turkey; Mr. Randich for France and Italy ; 
Mr. van der Kolk for Holland and Belgium; Messrs. 
Bélélubsky and Bogouslawsky for Russia ; and Mr. Labes 
for other countries. 

Mr. Jacomb-Hood, in a well-reasoned paper, did not 
hesitate to suggest departures from our existing practices 
in permanent way. He recalled that little change 
had been made therein. Between 1850 and 1880 there 
were great increases in loads and speeds, but no change 
in track, and any difference made during the last thirty 
years had been more one of condition than of improve- 
ment. Owing to the large interests involved there would 
not be any increase of the construction gauge in Great 
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Britain and the size of the locomotives had, no doubt, 


reached its limit. Any increase would be spread over 
more axles, and the maximum axle load would almost 
certainly be limited to 22 tons. It was in the speed that 
changes might be expected, and allowance must be made 
for an average of 70 miles an hour and a maximum of 
100 miles. The reporter referred to the conclusions 
drawn by Mr. G. Cuenot in his * Reformations of Railway 
Tracks and the Means of Remedying Them " (translated 
by Mr. W. C. Cushing, of the Pennsylvania Lines West, 
Pittsburg), that the principal causes are creeping; the 
reduction of gauge on straight sections of lines; the 
cI of gauge on curves; the compression of the 
sleeper at the joints; the tearing out of the fastenings ; 
and the poor holding of the joint. The rail itself was 
first noticed by Mr. Jacomb-Hood, and he suggested one 
weighing 100 lb. per yard as the limit. The conditions 
laid down by the British Engineering Standards Com- 
mittee appeared to be generally considered as the last word, 
but the reporter thought that this conclusion should not 
be too quickly accepted. The manufacturer as well as 
the user must be considered. Each had a common 
responsibility, and each could offer some particular 
experience denied to the other. As a result the recom- 
mendations that led to the B.S.S. rail were a compromise. 
Mr. Jacomb-Hood considered that a section with a 
greater total depth but without much disturbance of the 
relative proportions of the head and foot, i.e. a high 
flat-bottomed rail, should be used. As to length he 
remarked that 30ft. was usually adopted, while some used 
rails 60ft. in length. The former magic length had the 
advantage that a steel bloom would cut economically into 
three rail lengths, while 60ft. rails were difficult in trans- 
portation, and there was a wastage from the rolls. Again, 
then, there was a compromise, and 45ft. rails might be 
adopted generally, as they already had been by some 
British companies. Mr. Jacomb Hood truly observed 
that the joint was the weak spot. From the maintenance 
point of view this was serious, in that the heavy cost of 
rail renewal was undoubtedly increased, by reason of the 
failure of rail ends in service. Loose and worn joints 
produced chair wear in the rails, and tended, in the long 
run, to sacrifice every member of the track structure. 
To this must be added the consequent undue wear of 
rolling stock. The reporter then showed courage in 
recommending a supported joint. The importance of this 
lay in the fact that British railways used a suspended 
joint. The next recommendation was also drastic, being 
no less than the abandonment of chairs in favour of sole 
plates. He referred to the excellent fastening on the 
Great Western Railway, where serrations are cast in the 
base of the chair and the sleeper adzed to suit. Not only 
did these fit, but a stout bolt was passed through sleeper 
and chair which could be tightened up. Any increase in 
the width and depth of the sleeper was not considered 
absolutely necessary. It was also a question should 
M. Cuenot be right in his conclusions as to whether the 
sleeper might not, with advantage, be 8ft. long, instead of 
the present 9ft. A more important question affecting 
sleepers was the substitution of some less elastic and more 
rigid material than wood. Steel sleepers had not been a 
success, but much was hoped from reinforced concrete 
and a composition of steel and wood. As water was the 
enemy of good track, drainage was one of the most 
important objects of track practice for high as well as for 
any service. Sufficient care and thought had not always 
been expended on the subject of tamping, and the 
demands of the future would make it imperative that 
advantage be taken of the mechanical means that were 
available as a substitute for the beater and shovel. Mr. 
Jacomb-Hood concluded this portion of his report by 
observing that the increase of business that would follow 
from the better conditions of transportation would render 
the increased immediate outlay a source of expenditure 
that was strictly econmical. 

On the question of the strengthening of bridges Mr- 
Jacomb-Hood considered that the English practice of 
testing the efficiency was the most practical. He threw 
out the suggestion that any structure, or part of a struc- 
ture, having a factor of safety of less than 0°75 should 
come in for renewal or strengthening at an early date. 
The general policy should be a complete renewal rather 
than a strengthening of individual parts. The latter 
might occasionally give satisfactory results, but should 
only be adopted in large bridges. Mild steel was usually 
used, but this was because it was more readily obtainable 
than wrought iron. The latter should always be used for 
repairs to wrought iron structures. 

Mr. Byers, the reporter for America on both questions, 
is the chief engineer for maintenance of way, Missouri 
Pacific Railway. He opened his paper by drawing atten- 
tion to the fact that between 1888 and 1908 the passenger 
locomotive on one American road had increased in weight 
from 843 tons to 210°7 tons ; the freight locomotive from 
92.6 tons to 198.5 tons, and the freight cars had increased 
72.2 per cent. in weight. But until some new and radical 
departure in locomotive design was made, existing maxi- 
mum axle loads would not be greatly exceeded. Mr. Byers’ 
report contains some excellent diagrams and tables show- 
ing the effects of loads upon the formation and ballast. 
He, too, had something to say about tamping, and thought 
that were better methods adopted the sleepers could be 
closer together, as now, with the customary methods, a 
space of at least 20in. must be left between the sleepers. 
Drainage also was noted by Mr. Byers. The cost of 
wood for sleepers had not, he said, yet reached the point 
in America where the use of preservatives or the intro- 
duction of substitutes need. be considered. Railways 
which had used the steel sleeper reported (1) that the tie 
was displaced in the ballast more easily than the wooden 
sleeper, (2) that difficulty had been experienced with insu- 
lation where track circuits were used, (3) that, in case of 
derailment, the track and equipment were more seriously 
injured than where the wooden tie was used, and (4) that 
there was more difficulty in holding the track in line and 
surface than where the wooden sleeper was used. None of 
the reinforced concrete sleepers yet introduced were con- 











sidered suitable for the ain line, but might be used on side 
tracks. A recital was given of the action taken towards uni- 
formity in rail sectionsand specifications by the American 
Society of Civil Engineers, the American Engineering 
and Maintenance of Way Association and the American 
Railway Association. Mr. Byers is the author of the 
“Economies of Railway Operation,” reviewed in Tur 
ENGINEER, of September 25th, 1908, and we remember 
noting there some opinions expressed as to using special 
rails on curves-—rails with added metal to the top and 
sides of the head. These views are repeated in this 
report, and the view expressed that no compromise 
section of rail can be designed which will be economi 
cal under all conditions of curvature. The author notes 
that remarkable results have been obtained with 
manganese steel rails, the tests apparently showing a 
resistance to wear from twenty to eighty times that oi 
the ordinary Bessemer steel rail. 

In considering the strengthening of bridges, Mr. Byers 
gave a brief history of the design of American bridges, 
many of the earlier constructions being unsatisfactory, 
as the designing was left entirely to bridge builders, 
and the contracts were let on a lump-sum basis, so that 
it became all important to the contractor to secure the 
greatest economy of material, and to decrease the cost ot 
shop-work to a minimum. 

There was not much to be said on the question of the 
strengthening of bridges, proof of whch is to be 
found in the fact that Mr. Byers’ conclusions on this 
subject are condensed into fifty words. 

Mr. Rosche, who is a director of one of the privately 
owned railways of Austria, presented a highly technical! 
paper on the track question. As to iron sleepers it was 
reported that the Austrian Staatsbahnen had not obtained 
good economic results with iron sleepers laid in the 
open country. The Kaiser Ferdinand Nordbahn and 
Mr. Rosche’s own line—the Aussig Teplitz—reported, how- 
ever, good results with them, and the cost of maintenance 
of the superstructure, for the first twenty years, was 
37.2 per cent. less than for the wooden sleeper super 
structure. The initial outlay was, however, against the 
adoption of metal sleepers.. In other countries, especi 
ally in Bavaria and Wurtemburg, they were generally 
adopted. The Austrian Sudbahn intended to try re 
inforced concrete sleepers. The author recommended 
for ballast, a hard resisting broken stone 60 cm. 
(1ft. 11jin.) deep under the rail, as in England. He did 
not, however, agree with Mr. Cuenot, nor, therefore, with 
Mr. Jacomb-Hood, as to a shorter sleeper. Mr. Rosche 
considered that Mr. Cuenot’s conclusions were based on 
too small a number of observations. He recommended 
that the sleepers be 2.7 m. (8ft. 10,‘;in.) long, and placed 
60 em. (lft. 11gin.) apart. The sleepers carrying the 
joints should be closer together, and embedded in a 
ballast of hard-broken stone of considerable depth. Thx 
foot of the rails should be held in a special chair-plate to 
prevent canting. If a greater width of ballast was 
placed on the outer side of the curve, and if the rails were 
firmly secured by means of bed plates and tension plates, 
an effective means of strengthening the track at curves 
was provided. Rails could be made heavier, but it was 
better to improve the quality of the metal. In his con 
clusions, Mr. Rosche suggested that care should be taken 
that the locomotives and rolling stock were suitable for 
high speed. 

Herr Blum belongs to the Prussian Board of Works. 
He opened his report by reminding the Congress that the 
weight and speed of trains had already increased before 
the track was strengthened, e¢.g., the speed on the Marien- 
feld-Zossen line, when the rails weighed only 33.9 kilos. 
per metre (68.34 lb. per yard), was 160 kiloms. (99.4 miles) 
per hour; and when the rails were 41 kilos. per metre 
(82.65 lb. per yard), the speed was 210 kiloms. (130.5 
miles) per hour. It was the great increase in the volume 
of traffic, and particularly the slowly moving trains, that 
called for any strengthening of the track. For the 
countries covered by his report the standard weight of 
rails was not less than 40kilos. per metre (80.63 1b. per 
yard), and was 52 kilos. per metre (104.83 1b. per yard) on 
the Belgian State Railways. It exceeded 45kilos. per 
metre (90.71 lb. per yard) on most of the German, French, 
and Swiss railways. In pointing out the disadvantages 
of having rails longer than 15 m. (49ft. 8in.), Herr Blum 
pointed out, also, that the gap at the joint becomes so 
great when the temperature is low as to set up a very 
great stress on the joint. Metal sleepers are used on 
German and Swiss railways with success. In those 
countries where metal sleepers had failed, the ballast had 
been indifferent, the sleepers too short, too weak, or of 
unsuitable section, and the fastenings weak. Most of the 
companies reporting to Herr Blum considered that the 
existing tracks would admit of higher speeds and greater 
loads, and he concluded his report by again referring to 
the state of the track on the Marienfeld-Zossen line, and 
the speeds there obtained, and said, “ One need, there- 
fore, not feel very anxious if higher speeds than at pre- 
sent are used on the existing tracks.” 

Of the reports dealing entirely with bridges, those of 
Messrs. Zahariade, Coderch, Maurer, and van der Kolk 
are of little interest.. In that of Mr. Labes there are 
many examples, with full details, of strengthening existing 
girders ; of strengthening by altering the girder system, 
and by the addition of girders. Under the first type there 
are details given of three bridges in Berlin. In the 
second is a description of a bridge on the St. Gothard 
Railway, with a span of 77m. (252ft. 8in.), where the 
main girders were strengthened by having arches placed 
below existing lattice girders so as to form fish-belly 
girders. On the Berlin Stadtbahn an arched bridge was 
strengthened by a new girder being added in the centre. 
In the case of plate girders, with top and bottom plates, 
which had to be strengthened without interfering with 
the traffic, a solution of the difficulties was found in using 
divided plates. One row of the rivets was taken out and 
then one half-plate was riveted on during one of the longer 
intervals between successive trains. The other row of 
rivets generally entirely suffices for a sufficiently safe 
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transmission of the shearing forces. When one half is 
completed the other is dealt with, and short transverse 
plates are riveted on at different intervals. The admini- 
strations reporting to Mr. Labes are nearly all of the 
opinion that the conditions governing their bridges will 
meet the demands for some considerable time to come. 

Signor Randich is the head of the maintenance depart- 
ment of the Italian State Railway. His report gives a 
summary of the answers to thirteen questions addressed 
to the railways of France and Italy, but space forbids our 
noting these. It may, however, be remarked that the 
Orleans Railway has been using reinforced concrete since 

1903 for rail bearers, strengthening twin girders, for 
making a flooring.0.i2 m. thick,and for enclosing iron and 
steel beams. The administration of that company con- 
siders that if the fatigue of the members and of the 
lattice work of the main girders of a large structure is to 
be reduced, the most effective method consists in distri- 
buting the rolling loads over a large surface of the floor- 
ing by having a reinforced concrete pavement. 

The joint report of Messrs. Bélélubsky and Bogouslaw- 
sky deals with Russia, A standard was laid down in 1884, 
and an interesting account is given of the Commission 
appointed to test all bridges and to put them in two 
classes—(a) Those that would carry two eight-wheel loco- 
motives together, and (b) those which would carry only one. 
In 1907 new conditions were laid down. These are that the 
typical train shall consist of two five-axled locomotives, two 
four-axled tenders, and an unlimited number of wagons. 
The locomotive axle load is fixed at 20 tons (19.6 English 
tons), the axles being 1.5 m. (4ft. llin.) apart; the tender 
axle load is 14 tons (13.8 English tons), the axles being 
1.5m. (4ft. 1lin.) apart; the axles of the wagons are 1.5 1m., 
2m., and 3m. (4ft. 1lin., 6ft. 6fin., and 9ft. 10in.) apart, 
and the weight of the wagons is such as to give a load of 
six tons per metre run (1.80 English tons per foot run). 
These new conditions called for the bridges on 46,000 kiloms. 
(28,600 miles) to be strengthened, of which 11,000 kiloms. 
(6835 miles) are double-tracked, and the work will cost 
150,000,000 f. (£6,000,000 sterling). The reporters say 
that the smaller bridges have already been done, and the 
larger will shortly be commenced. 

These papers opened up an interesting discussion in 
which Mr. Morgan, Mr. A. Ross, and others took part. 
The conclusions at which the section arrived, practically 
endorsed the opinions of the reporters and indicated that 
for the moment the only practical direction by means of 
which the strengthening of track was possible, was with 
regard to sleepers or cross ties, the formal resolutions 
concluding with a recommendation that all companies 
would do well to investigate more accurately than 
hitherto, the important question of the dynamic action 
of rolling stock passing over tracks at high speeds. 

With regard to the strengthening of metal bridges, 
although this is a subject in which German and 
Swiss in particular, as well as French and Austrian 
railway engineers, are specially interested, it appears 
from the discussion in which most of the leading Eng- 
lish engineers present took part, that English practice 
in every direction is by no means behind that of the rest 
of the world, while the practical difficulties of this 
particular class of maintenance are greater probably 
in England than elsewhere. The conclusions reached 
were, aS appears inevitable when matters are discussed 
from the international standpoint, of a general and non- 
committal character, the principal point upon which 
agreement was found being, that it was most frequently 
better economy entirely to renew than to strengthen 
existing structures. 

In Section III.—Working—the question of large 
stations was considered by three reporters. Mr. Jaggard, 

of the Pennsylvania Railroad, dealt with America; the 
late Mr. Kain, of the Hungarian State Railways, with the 
railways of Russia, Austria, Hungary, Roumania, Bul- 
garia, Servia, and Turkey; and Messrs. Jullien and 
Leverve, of the Orleans Railway, with the other countries. 
The subject was :—A. Large passenger stations: Best 
arrangement of tracks so as to increase their working 
capacity, and ensure safety in shunting operations ; 
improved mechanical appliances for the conveyance of 
luggage, kc. B. Large goods stations: Arrangement of 
tracks—(a) To allow the continuity of movement of 
vehicles which require shunting, and which are separate 
from the time the train bringing them has arrived until 
the train taking them away is being made up; (5) to 
prevent such movement being interfered with by the 
arrival or departure of trains; (c) to stop without shock 
such separate vehicles at the end of the successive move- 
ments required; (d) to start them off again. New 
appliances for handling goods. 

Mr. Jaggard’s report is disappointing, as it affords little 
information that readers of THE ENGINEER are not 
acquainted with. Diagrams are given of the Grand 
Central Station, New York, the Pennsylvania Terminal, 
New York, and the Union Station, Washington, all of 
which, together with considerably more information than 
is contained in the report, have been illustrated in 
our pages. The Boston Southern Terminal is shown, 
but it is twelve or thirteen years old. Among the 
yards is the new Sunny Side yard, Long Island, on the 
eastern side of the Pennsylvania tunnels under the East 
River, New York. The other yards of which diagrams 
appear are the De Witt, near Albany; New York Central, 
which has 122 miles of track, covers 250 acres, and deals 
with 4400 cars in 24 hours; the Northumberland, near 
Harrisburg, on the Pennsylvania, which has 69 miles of 
track and covers 342 acres ; and the Altoona, also belong- 
ing to the Pennsylvania. Of the 510 classification yards 
(sorting sidings) in America 82 are hump yards, like 
Wath, Great Central Railway (Tue Encinerr, February 
7th, 1908). The circular loop laid down in the lower 
station at Boston Southern Terminal by which trains 
would reverse—which, by the way, has not yet been 
brought into use—has not been adopted elsewhere, 
although it is part of the proposals in the Grand Central 
Station, New York, reconstruction scheme. Mr. Jaggard 
said that with the unquestioned increase in electrification, 


however, the loop device would doubtless be more 
generally adopted, but we have always understood that 
with electrification, and the consequent absence of loco- 
motives, the reversal of trains becomes a minor matter. 
In connection with this it may be noted that some 
interesting figures are given as to the unloading, loading, 
attaching of fresh engine, and departure of trains at 
Boston Southern Terminal. The train arriving at 7.38 a.m. 
leaves again loaded at 7.45 a.m., the 7.39 a.m. at 7.51a.m., 
the 7.45 a.m. at 7.55 a.m., and the 7.46 a.m. at 7.55 a.m. 
Mr. Jaggard said that the rapid increase in the wealth of 
the country had brought about a heightened demand for 
luxury and accommodation in all lines. When the Grand 
Central Station is completed it is to have horizontal 
moving platforms, travelling at about 200ft. per minute, 
for the conveyance of luggage from the trains to the 
baggage room. There are no “conclusions” to this 
report. 

Messrs. Jullien and Leverve’s report deals with all 
countries except America, Russia, Austria-Hungary, 
Roumania, Bulgaria, Servia, and Turkey. A plan is 
given of a yard of the Prussian Hessian State Railway at 
Grunewald, near Berlin, where the Berlin suburban trains 
stand all night, are examined and cleaned. There is 
accommodation for forty trains, which can be readily 
extended to fifty-two trains. All these can leave within 
one and a half to two hours. The advantages of having 
stations with two floors as at the Quai D’Orsay and St. 
Lazare are pointed out. Passengers descend to, or 
ascend froin, this platform at one movement; luggage 
and parcels are dealt with without interfering with 
passengers, and a lesser area of land is required. A list 
is given of the big stations in Germany, Great Britain, 
France, and Switzerland. Liverpool-street, Nottingham 
(Victoria), and Glasgow Central are our only stations to 
be named, so that the list is far from complete. Full 
details are given of the moving staircase at the Quai 
D’Orsay, also diagrams of the yards at Mannheim and 
Nuremburg. The former has 95.520 miles of track, is 
2.796 miles in length, and deals with 8000 wagons in 
twenty-four hours. The latter is 68.352 miles in 
length, and deals with 4200 wagons in twenty-four 
hours. This is a decidedly better paper, and has 
some well thought out conclusions, which are, however, 
too long to quote and cannot be condensed. 

The only item of interest to us in Mr. Kain’s report is 
that two-new stations with through lines are to be built 
in Buda-Pest. This paper contains several diagrams of 
stations and goods yards. 


INUNDATION WORKS IN PARIS. 





FoLLowING upon the disastrous floods in Paris in 
February last, a Commission was appointed to investigate 
the measures to be adopted to prevent their recurrence in 
the future. The matter was divided into twenty heads, 
each of which was submitted to an expert to form the 
subject of a report, and all of these reports, after being 
approved by the Commission, have been presented to the 
Chamber by M. Alfred Picard, together with a report of his 
own dealing with the subject as a whole. The rapidity 
with which these reports have been got out offers striking 
contrast to the dilatory methods of other parliamentary 
Commissions, and this in itself testifies to the urgent need 
of doing something without delay, in view of a possible 
recurrence Of the floods during the coming winter. 
After describing what should be done to organise 
a more complete system of centralising and distribut- 
ing information concerning the variations in the water 
level in the valley of the Seine, and thus enable 
the populations affected to prepare for any overfiow, the 
report deals with the. works that should be carried out in 
Paris without further delay. These provide for the widening 
of the smaller arm of the Seine above the Pont St. Michel, 
the reconstruction of the Archevéché, Double and Petit 
Pont Bridges, the displacement of the Orleans railway 
near the Pont St. Michel, the modification or suppression 
of the Monnaie barrage and lock, the raising of the 
embankment walls 50 cm. above the water level of 1910, 
and the adoption of suitable means for hermetically closing 
the openings into the Seine whenever a rise in the water 
level is threatened. The openings of the sewers are to be 
fitted with sluice gates which may be opened or closed 
fromabove ; an additional collector and syphon under the 
Seine to receive the water from Javel and Grenelle is 
proposed, and modifications are also to be carried out to 
the Debilly collector. The Commission also insists upon 
the necessity of hastening forward the construction of the 
tout a Végout system, which should have been completed 
long ago. It is pointed out that the Paris bridges success- 
fully resisted the heavy flood, and it is therefore not pro- 
posed to suggest reconstructions except those already 
mentioned. 

As regards the Metropolitan Railway, special attention is 
to be given to rendering the tunnels water-tight, and 
arrangements are to be made to close any openings against 
the infiltration of water. It will be remembered that the 
Quai d’Orsay and Austerlitz Stations of the Orléans Rail- 
way Company suffered particularly from the floods, and 
while it is proposed to render the embankment water- 
tight it is suggested that a barrage should be built 
in the Austerlitz Station to protect the line from any 
inflow of water. The wall protecting the cutting of 
the Quai St. Bernard is to be raised above the 
highest water level. The chief cause of the flooding 
of the Quai d’Orsay Station, and the consequent in- 
undation of the immediate neighbourhood, was the 
flow of water through the apertures under the embank- 
ment for ventilating the underground line from the 
Quai d’Qrsay to the Austerlitz Station. These apertures 
are to be reduced in number as much as possible, and 
to be capable of being hermetically closed by sluice 
gates in case of flood. Similar works are also to be 


of the State railway, including a barrage at the entrance 
to the Invalides Station and at the entrance of the Champ 
de Mars Station. While these suggestions are intended 
to protect the railways and public works, and prevent the 
Seine from overflowing the embankments, a stil! more 
important undertaking is proposed for relieving the Seine 
in its passage through Paris. This is to be done by 
widening the left arm of the Seine on the right of the Ile 
de la Cité, at an estimated cost of 12,000,000 f.; the 
deepening of the bed of the river between Suresnes and 
Bougival, at an estimated cost of 30,000,000 f., and the 
construction of a canal from Annette, on the Marne, to 
Epinay on the Seine, at an approximate cost of 170,000,000f. 
This last scheme is in fulfilment of a suggestion made at 
the time of the flood that the flow of water from the 
Marne should be relieved by passing some of it through 
a canal to the Seine below Paris. At the same time, the 
deepening of the river between Suresnes and Bougival 
will facilitate the flow of water and tend to prevent the 
flooding of vast districts at Gennevilliers and elsewhere. 
At the time of the floods a good deal of prominence was 
given to the destruction of forests, which was believed, 
in some quarters, to be largely responsible for the tloods ; 
but M. Picard is of the opinion that nothing is to be 
gained by a huge expenditure upon the replanting of 
forests, although he holds that it is necessary to preserve 
existing forests, for which purpose he suggests that it 
would be desirable to offer encouragement to landowners. 








LAUNCH OF THE SARNIA. 





THE Sarnia, a triple-screw turbine steamer, built to the 
order of the London and South-Western Railway Company, 
for its Channei Island traffic, was successfully launched at 
Messrs. Cammell Laird and Co.’s works on Saturday, the 
naming cerewony being performed by Mrs. H. Rollitt. 

The Sarnia, which has been built to comply with the 
special conditions of the trade referred to, and in conformity 
with the Board of Trade regulations, and equal to Lloyd’s 
requirements, is 284ft. long on the water-line, 39ft. broad, 
and 16ft. Gin. deep to main deck. She has accommodation 
for 186 first-class passengers, 114 second-class, and a crew of 
48. She has a straight stem, elliptical stern, and fore and 
aft schooner rig. The first-class passengers are accom- 
modated in two-berthed state-rooms on the promenade and 
lower decks, and the first-class saloons are also adapted for 
sleeping purposes, the upholstered backs of all the seats 
being arranged to turn up and form top berths when necessary. 
A similar arrangement obtains in the second-class saloons. 
The second-class gentlemen’s saloon is situated on main deck 
aft, and has sleeping accommodation for 40 passengers. 
From a vestibule at the fore end of this saloon a stairway 
leads down to the second-class gentlemen’s saloon on the 
lower deck aft. This latter saloon can berth 34. On the 
port side of the main deck, immediately abaft and in way of 
the engine hatch, is the second-class ladies’ saloon, with 
accommodation for 40. On the starboard side of the main 
deck, in way of the engine space, are the rooms for the 
officers and engineers, a mail room, larder, and refrigerating 
chamber. Forward of the boiler space is the first-class 
dining saloon. It extends right out to the ship’s port side, 
and its floor is covered with rubber tiles. 

The whole scheme of decoration is effective, and is further 
enhanced by an overhead dome of bent glass. The first-class 
state-rooms on the lower deck, twenty-six in number, are 
reached by a staircase in the landing outside the dining 
saloon. A large deck-house on the promenade deck contains 
the first-class ladies’ saloon at the aft end, and a number of 
two-berthed first-class state-rooms abreast the machinery 
casings. This deckhouse has double-door entrances at both 
fore and aft ends, and a fore and aft corridor each side laid 
with rubber tiles. 

A complete installation of electric light is fitted throughout 
the vessel, and an emergency set of petroleum lamps pro- 
vided. Ventilation—so important in this type of vessel—is 
arranged on a combined thermo-tank and natural system. 
Two winches, one forward and one aft, afford the necessary 
means for hand ing the cargo, which is manipu'ated by means 
of gin brid.es, suitably guyed, capable of dealing with four- 
ton lifts. Four Jifeboats and two cutters are carried on the 
boat deck, and worked inboard and outboard by means of 
Welins’ patented quadrant davits. The steering gear is of 
the combined steam and hand screw type, with a double- 
cylinder horizontal steering engine, which is controlled by 
telemotor gear from the navigating bridge. For working the 
anchors and cables and manceuvring the ship in and out of 
harbour a steam windlass and capstan is provided on the 
forecastle head, and also a steam capstan aft. The bower 
anchors are of stockless type, and the whole outfit is designed 
amply to suffice for the requirements of the service. The pro- 
pelling machinery, supplied by Cammell, Laird and Co., con- 
sists of two double-ended marine boilers and a set of Parsons 
turbines driving three shafts. It is designed to give the 
vessel a service speed of 20 knots. 








PAINTING SHEDS AT ANTWERP Docks.—In our-issue of July 1st 
we announced that J. Dampney and Co., Limited, of Cardiff, had 
secured the contract for supplying their ‘‘ Miraculum” graphite 
paint for coating the steel sheds along the line of docks at Antwerp. 
We now learn that in an official document published by the City 
of Antwerp on June 6th, the use of twelve different kinds of paint 
was sanctioned. The other eleven were :—‘‘ Antirouille Dixon ”— 
Graphite Products, Limited—‘‘ Ferriline,” ‘‘ Ferroxine,” ‘‘ Metal- 
line,” ‘‘ Antirouille Dubuisson,” ‘‘Schuppenpanzerfarbe,” ‘‘Couleur 
Zonea,” ‘‘ Antirouille Tegolin,” ‘‘ Couleur Speciale,” ‘* Antirouille 
Frico,” and ‘* Métalastique.” 

Reruse DesTRUCTORS FOR St. PETERSBURG.—The question of 
the refuse disposal of the city of St. Petersburg has been the 
subject of long and exhaustive investigations into the merits of 
different systems in vogue in the large cities on the Continent and 
in Great Britain. The leading experts and engineers of the city 
have now decided in favour of British practice and British methods 
as applied to a large installation for the cremation of the waste of 
a certain. portion of the city area. This installation will be 
followed by half a dozen others, situated so as best to serve 
different sections of the city. The contract for this work is in the 
hands of Mssrs. Heenan and Froude, Limited, of Manchester, 


and was obtained in face of severe competition, particularly by 











carried out for the protection of the Invalides line 


German and other continental firms. 
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Fig. 8—VERTICAL 


NEW SEWERS AND SEWAGE PUMPS AT 
RICHMOND. 
No. Il. 

Ix our last issue we gave an account of the causes 
which led to the making of additional sewers, and the 
laying down of further pumping engines by the Richmond 
Main Sewerage Board. We now propose to go more in 
detail into the questions of the pumping machinery and 


WORTHINGTON AND DRYSDALE CENTRIFUGAL PUMPS 


convenience to refer to the engraving—T'ig. 9—which is 
a plan of the disposal works. The oldest engines of all 
are the three horizontal pumping engines already alluded 
to. They are marked 1.1.1 on the plan, and are shown 
also in Fig. 10. They are compound condensing engines, 
and they each drive the duplex vertical pumps, to which 
they are connected through gearing, a wooden connecting 
rod, and a large bell crank lever. The pump plungers 
are 24in. in diameter, and they have a 5ft. stroke, each 
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Fig. 1O—-PLAN OF THE PUMPING AND SLUDGE PRESSING HOUSES 





Fig. 9—FOUR-CYLINDER VERTICAL GAS ENGINE 


; valve face, they form their own hinges. The leather i 
oil dressed and does not seem to deteriorate by contact 
with the sewage. It is a noteworthy fact that nearly the 
whole of the first set of valves lasted eight years. 

The triple-expansion vertical tandem duplex direct 
acting Worthington pumping engine—marked 2 on thx 
plan, and shown also in Fig. 8—was installed in 1895. 
It was erected on girders originally built in for the pur- 
pose of extending the pumping plant on lines similar to 
those at first adopted, 7.e., with plunger pumps driven b; 
horizontal engines through gearing. The two plungers 
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Fig. 1—BALL BEARING SHAFT SUSPENSICN 


of the Worthington pump are 30in. in diameter, and have 
a 3ft. stroke. They work in a sleeve of gun-metal bolted 
| on to the diaphragm of the pump case, but standing well 
above it. The valves are similar to those already 


of the sewage disposal works, which are situated on the ; pump having a capacity of four million gallons of sewage | described. A Kérting ejector, having connections to the 


so'th bank of the Thames, not far from Kew Gardens | raised through the necessary lift in 24 hours. 
are single-acting, and the plungers are packed with lin. | charging, and a similar ejector is also fitted to the con- 
| denser, by means of which a 15in. vacuum can_ be 
double leather flaps, secured to plates in groups of five. | obtained before admitting steam to the cylinders. This 
|The openings in the plate are 22in. by 4in., but the | greatly facilitates the starting of the engine, which, 
ileathers are cut 24in. by 9in., as, in addition to the | having no rotary motion or dead centre, will start from 


Railway Station. We may perhaps first of all refer 
briefly to the engines which had been installed before the | 
‘wo new sets were ordered. In doing this it will be of | 


* No. I, appeared July 8th, 1910. 





square hemp plaited in tallow. 


The pumps 


The valves consist of 


| suction air vessel and the pump chambers, is provided for 
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any point of the stroke. All the six cylinders are jacketed, 
and the jackets are connected direct to the boilers. It 
may be added that the diameters of the steam cylinders 
of this engine are 12in., 17in., and 28in. respectively, the 
stroke, of course, being 36in. The cut-off of either the 
high or the low-pressure cylinder may be altered at will ; | 
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It will be observed that at full load the mechanical 
efficiency was as high as 88.5 per cent., while at } load it 
only fell to 85.6 per cent. The gas consumption trials 
showed that with at full load gas of 550 B.Th.U.’s calorific 
value, the gas burnt per brake horse-power hour was 
17.86 cubic feet. This in terms of 600 B.Th.U.’s repre- 
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Fig. 12—PLAN AND SECTION OF PUMP C 


indeed, either of these cylinders may be entirely cut out 
if desired. This engine has worked very economically 
ever since it was installed, and has cost very little indeed 
in upkeep. A structural improvement has been made to 
it in the meanwhile by the substitution of a direct air 
balancing arrangement for the former beam counter 
weights, and this has had the effect of making it 
possible to run the engine faster, and hence to increase its 
capacity. It will not be necessary to give any further 
details of the small centrifugal Drysdale pump—to be 
seen in the foreground in Fig. 8—nor of the two hori- 
zontal Worthington engines—marked 3, 4, and 5 on the 
plan —than were given in the brief reference made in our 
first article. 

We turn now to the interesting gas pumping-engines 
which have just been put to work. They are marked 9 
on the plan, and are illustrated on page 66 and in Fig. 9. 
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sents 16.37 cubic feet. At half load the figure was 18.47 
| and at half load 21.59 cubic feet respectively. The trials | 
were made with a Prony brake, and the town’s gas was | 
tested by Junker’s calorimeter. The exhaust pipes are 
led down to the floor level, under the floor, and then up 
to the silencer outside the engine-house. This arrange- 
ment does away with unsightly pipes passing overhead. 
The engines are started by compressed air, the pressure 
being obtained by means of a horizontal two-stage steam- | 
driven air compressor—shown 10 on the plan—in the | 
engine-room, the steam cylinder of which is Sin. in dia- | 
meter and the air cylinders 6in. and 3in. respectively, the | 
stroke in all cases being 74in. The final pressure is | 
200 Ib. on the square inch. Between the first stage and | 
the second stage of compression the air is passed through | 


an intercooler, and the fully compressed air is delivered | 
into an air receiver arranged beneath the engine-room | 
| calorific value. 
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Fig. 14—RIGHT ANGLE TRANSMISSION GEAR 


Fach engine is a four-cylinder vertical double-acting 
engine, the diameter of each cylinder being 11}in. and 
the stroke 14in, They are designed to give their full load 
at a speed of 250 revolutions per minute when working on 
town’s gas, having a heating value of 600 B.Th.U.’s per cubic 
foot. These engines are fitted with battery and coil igni- 
tion, and may also be fired off the station lighting circuit, 
special arrangements for this having been made. They 
were most carefully tested at Messrs. Crossley’s works 
under Mr. Fairley’s supervision, and the figures obtained 
were so interesting that we reproduce them below :— 


Full load, } load. 4 load. 
Mean effective pressure, 

Ih. per square inch... 77.02 54.78 41.667 
kan. cee es ag a 103.43 78.8 
Average revolutions per 

a . 251.4 257.2 257.6 
Average B.H.P. 125,92 89.45 .. 61.66 
ou J eee ee 1,167 ft 1.167ft.. 1.167ft 
Piston travel per minute... £86.76ft 600. 3ft. 601,21 ft 
Piston area... ... ... ... 108.87 103.87 103.87 
Mechanical efficiency 88.5 85.6 78.2 





* and at a depth of some 18ft. 6in. below the latter. 


floor below the compressor and in the new pun.p 
chamber. 


Each engine is connected through Citroén gear in the 
engine-room down to a horizontal centrifugal pump made 
by Messrs. Simpson. The Citroén gear is now well 
known, and does not call for any special description, but 
the method of mounting it in the present instance is 
worthy of note. It is shown in Fig. 14. It will be seen 
that the whole gear is covered in a cast iron case, so that 
it may work in an oil bath. The method of suspension 
by ball bearings is also interesting. It is shown to an 
enlarged scale in Fig. 11. The main shaft is 2}in. in 
diameter and in the ball race, the two faces of which are 
of somewhat peculiar shape; there are twelve 14 
hardened steel balls. The direction of rotation of the 
engine is, of course, altered through a right angle by 
'means of this gear, and the pumps lie directly beneath, 
When 
doing full load each pump is designed to raise 10,000,000 
gallons of sewage per day. They are charged by steam 






or air ejectors. They are described by their makers as 
being 22in. Worthington centrifugal pumps, and the 
ratio of the gearing is such that with the engines running 
at 250 revolutions per minute the pumps will run at 360 
revolutions. Drawings of one of the pumps are given in 
Fig. 18, while their general arrangement is shown in 
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Fig. 13—DETAILS OF SEWAGE PUMPS 


Fig. 12, and a view in the pump chamber in Fig. 15. 
The whole combination is wonderfully efficient. In a 
test carried out at the pumping station just after the 
plant had been installed, and when it had not practically 
been run at all, the following figures were obtained :— 


Average gallons pumped per minute... ... ... 7108.5 
(This is equal to 104 million galions per day. ) 
Total head through which sewage was lifted 33.89Ft. 
Prmpplorse-power x5 °c: 2.0 oe. cae wren cee TO 
Indicated horse-power (average of 16 sets of 
CM 0 8 ee) ks nua Saat See 
Brake horse-power at 85.5 per cent. efficiency... 104.405 
Efficiencies :— 
> > 
rE per cent. 69,92 
P.H.P. 59.78 


BH.B. per cent. set watt “eee | 
These figures being calculated with gas of 600 B.Th.U.'s 
The amounts of gas used were :— 

Per P.H.P. hour 23.29 cubic feet 
;; B.H.P. hour Hah Dine 16.31 , ae 
», LH.P. hour cee 14.92 


| The guaranteed efficiency of the pump varied between 
} 
| 


” 





Fig. I5—VIEW IN PUMP CHAMBER 


70 and 77 per cent., according to the head through which 
the sewage was pumped, and the foregoing figures indicate 
that not only must the highest of these have been 
exceeded, but that the efficiency of the gearing must be 
very high. It is in any case a wonderfully small gear to 
transmit the power it does. We should mention that 
the two pumps deliver into one discharge main through a 
breeches piece, there being a non-return valve in each 
case, as well as a sluice valve. It is by means of the 
latter that the work of each pump is controlled, the valve 
spindles being taken up to engine-room floor level, where 
they are provided with large hand wheels. The gearing 
between hand wheel and valve will be observed in 
Fig. 12. 

Before completing this article with a short reference to 
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the methods of sewage disposal employed at these works, 
we may briefly refer to the remaining portion of the 
buildings. The three boilers are shown at AAA in 
Fig. 10, and B is a steam superheater, with which some 


which each tank is separately connected, and flows thence 
| in the required rotation into the precipitation tanks. The 
latter are each cleared of sludge once a week. They can 


interesting experiments have been carried out. These, | be worked either intermittently or by continuous flow, 
however, we have not space to enter into. C is a/ andthe latter method is sometimes used, though generally 
Cameron boiler feed pump and measuring tank. Adjoin- | speaking the former is employed. The filters are worked 
ing the boiler-house are smiths’ and fitters’ shops. In the | as continuous flow filters, and the eftluent from the tanks is | 


applied at two points. 


applied to them is pumped by means of an electrically 


the point at which the milk of lime is added to the bulk 
of the sewage. The pump, which is driven by a 10 


valves communicating with two grit chambers, each of 
which has a capacity of 3500 gallons. The switches and 
controlling devices for the motor are arranged in the 
engine-room, from which point the pump is started, 
stopped, and regulated. The pump is charged by means 
of a Kérting ejector, so that, save for filling the oil reser- 





Fig. 16—BELL-MOUTHED DELIVERY PIPE 


latter there are various machine tools, shown at D DD 

-for all the repair work is done on the site—and a 
pumping engine, shown at E, for lifting water from a well 
for the boilers, kc. Close by are a day room, two stores, 
and a room for the two horizontal Worthington pumping 
engines—4 and 5—already mentioned. At the other end 
of the building there are two chemical stores provided 
with mixing vats—which we shall have occasion to refer 


engine-room. The main tanks measure 100ft. by 20ft. by 
6ft. deep, and contain together 150,000 gallons. They 
are roofed in with pitch pine, rabbeted planks, and venti- 
lated by two 6in. diameter shafts 15ft. high. As in the 


other tanks, the floors are laid with a fall towards the 
sludge outlet. 
these tanks, and is collected into a 


The sewage flows continuously through 
covered channel 


ili didi 





horse-power motor and can raise up to 300 gallons per | 
minute, delivers into a small pit fitted with two disc | 
by 12in. stroke. 


just as it entérs the channel—marked Q in Fig. 10—to | 
| raised by the eftluent pump to a point above the river 


| 


driven pump placed in the screening chamber just before | 


voirs, it is not necessary for the attendant to leave the | 








| 
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| through the outfall if the tide be low enough, or if not is 


level. The effluent pump motor is fitted with an auto- 
matic starting arrangement, and as the pump is submerged 
it is always ready to start up. A general view of the 
tanks and filter beds is given in Fig. 18. 

The sludge formed in the precipitation tanks, which we 
may say averages about 3) tons per million gallons of 


| sewage—the sludge containing 92 per cent. of water—is 


There are two septic tanks, each being rather more | ) 
than half the size of the precipitation tanks. The sewage | the engine house in Fig. 10, and is also illustrated in 


dealt with in the press-house, which is shown alongside 


Fig. 7. This building contains two sludge lift pumps 
J J, two lime mixers G, an air blower H, a sludge forcing 
pump or engine K, an air compressor L, and six sludge 
presses F. The air compressor has 8in. steam and 6in. 
air compressing cylinders, with a 12in. stroke. The forcing 
engine has 6in. steam cylinders and 4in. pump plungers 
The two double-acting lift pumps have 
cylinders 6in. and 6in. by 12in. stroke, and the air blower 
has cylinders 4in. and 8in. by 8in. stroke. The lime mixers 
are worked pneumatically. There are two sladge rams 
each capable of holding oae press charge, and the filter 
presses each have thirty-two plates, 36in. square, and are 
capable of producing one ton of pressed cake per charge. 
The storage reservoir is capable of containing 200 tons of 
wet sludge. The pressure can be applied to the presses 
by the compressed air system or by direct pumping. The 
average air pressure, when this system is used, is 95 lb. 
per square inch. With the force pump the pressure varies 
from about 601b. to 100]b. From 3 ewt. to 1} ewt. of 
lime is used for each charge. The pressed cake as it 









eet NW LG. 
































Se ICON PORE 
RR a 


= 











Tur Exoisiun 


Fig. 17—DETAILS OF THE EFFLUENT OUTFALL 


running the entire breadth of the contact filters. It has 
a total capacity of 10,750 gallons, and forms a storage reser 
voir for providing a rapid filling of the filters. Each of the 
latter, which are worked on the contact principle, 
averages 3ft. deep, and has with the filling material in 
place an estimated capacity of 17,200 gallons. They are 
divided into two sets of four at two levels, can either be 


to again later on—and a block of offices. Returning 
once more to the engine-room, there are, close by the 
gas engines, two vertical steam engines marked 7. These 
are used for driving the necessary shafting throughout the 
works, and also two dynamos —marked 6—one direct and 
one by means of a belt. The latter is only used as a 
stand-by; the former for lighting and for various motors 


throuzhout the works. The equipment of the engine- worked as double contact beds or as single contact. The 
room is completed with switchboard, gas regulators, filtering material is hard burned clinker. In the upper 
indicators of various sorts, Kc. set of beds this is graded from }4in. to 2$in. All the 


lower beds are different. In that containing the smallest 
material the latter varies from }in. to lin.; in that con- 
taining the largest it is from 4in. to 2in. They are 


The delivery from all the older pumping engines is 
into the channel marked M, which is slightly above the 
engine house floor level. The delivery from the two 
new engines is through the pipe marked S on the plan. 
In both cases the sewage is made to flow over an inverted 
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comes from the filters is delivered into trucks which are 
taken by a small petrol locomotive—see Tok ENGINEER, 
January 9th, 1903—to a tidal dock at one end of the 
works. Here it is shot into barges, and taken away 
down the river to be used for agricultural purposes. 
This dock is also used to bring coal and chemicals to the 
works. 

There remains only t> say some few words concerning 
the outfalls. The newest additions have made it neces- 
sary to duplicate the outfall works, and the arrangement 
shown in Fig. 17, which is practically a copy of that 
already in existence, has been carried out. It will be 
observed that there are two sets of outfall pipes. When 





bell-mouthed pipe —see Fig. 16—so that there may always 
be a constant head. Two methods of disposal are 
practised. By far the larger quantity of sewage is treated 
with chemicals, passed through precipitation tanks, and 
then dealt with in single contact beds. A portion of the 
sewage is, however, treated bacteriologically by means of 
continuous flow septic tanks which are covered in; and 
double contact beds. The respective results as far as 
concerns the quality of the effluents are said to be 
practically the same. 

For the chemical precipitation treatment there are in 
all eleven tanks—shown at R on the plan, Fig. 10—each 
measuring 100ft. by 30ft. and 6ft. deep, having a total 
capacity of over 1,200,000 gallons. They have the 
necessary floating arms and draw-off valves. The bottoms 
of the tanks have a slope of 12in. from end to end and 
from side to side, leading to the sludge outlet, which 
delivers into a channel leading direct to the sludge 
reservoir. There are eight filters, having a total area 
of 14 acres. They are divided into two sets of four at 
different levels, so as to allow of double contact by 
gravity. All contain various sizes of gravel-sand, with 
a 6in. layer of earth, sown with grass on the surface, 
and are drained by two layers of agricultural pipes. 

The chemicals employed are lime, sulphate of alumina, 
and proto-sulphate of iron. The first named is mixed 
n the chemical house marked P, and the two latter in 
t.2 house marked O, there being two mixing vats in 
each. The quantities of chemicals used vary throughout 
the day, but they average 7 grains of Buxton lime, 
3 grains of sulphate of alumina, and 2 grains of copperas 
per gallon. The sewage, after passing the screens at 
the sewer outfalls, has added to it the necessary 
quantity of milk of lime, and occasionally, though we 
gather rarely, permanganate of potash. From the well 


provided with Adams’ automatic filling and emptying 
syphons. Each of the first set of four filters is in com- 
munication with the storage channel by means of one of 
these syphons, and the liquid in the former is held up by 
the latter until it reaches a depth of 18in., when it is 
released and the whole of it allowed to flow on to the bed. 
Here, in ordinary working, it remiins for one and a-half 
hours until automatically released by another syphon 
gatt working on the time principle, and allowed to flow on to one 
it is pumped, as already explained, and the other | of the beds at the lower level. Here also it is allowed 
chemicals added. At this point the whole treated | to be in contact for a further one and a-half hours when 
sewage is thoroughly mixed by a rotating agitator | it is discharged into the final effluent channel, and flows 








Fig. 18—GENERAL VIEW OF TANKS AND FILTER BEDS 


the lower set becomes closed by the tide the upper pipes 
come into use. As soon, however, as the water in the 
river becomes lower than the invert of the top set of 
pipes, the non-return valve closes, and the effluent is 
discharged through the lower set of pipes. An under- 


water discharge of the effluent is therefore ensured at all 
times. 

In conclusion, we have to express our indebtedness to 
Mr. Wm. Fairley for affording us facilities for inspecting 
the works, and for the copious information and many 
drawings which he has put at our disposal. 
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RAILWAY MATTERS. 


Ir is proposed, says African Engineering, to continue 
the Northern Nigeria Railway from the present rail-head to the 
Bauchi tin fields, instead of to Kano, and to postpone its com- 
pletion along the original route. 

Tue report of the Sheffield Corporation Tramways 
Committee shows that during the year ended March 25th 
78,620,798 passengers were carried and 7,459,911 miles run. The 
income totalled £299,154 and the gross profits £117,637. 





£39,252, 


Ir is announced by the Prussian State Railways | 


Administration that plans are being prepared for the electrification 
of the main lines between Magdeburg, Zerbst, Leipsic and Halle, 
especially the Dessau-Bitterfeld section. According to a con- 
temporary, a large central ower house is to be erected at the 
village of Muldenstein, near itterfeld, the selection of this locality 
being due to the large quantities of cheap coal available in the 
district. Alternating-current electric locomotives are to be used 
employing current at 10,000 volts. Dessau and Bitterfeld will be 
the first sub-stations, 

AccorDING to the Railway and Engineering Review 
the passenger train No, 4 of the San Pedro, Los Angeles and Salt 
Lake Railway holds the indisputable record for slow-xpeed travel. 
On December 31st it started Tor Salt Lake City, listed as a ‘‘ fast 
train.” It was caught by the storm of January Ist a short dis- 
tance east of Caliente, Nev., which washed out the track before 
and behind it. On May 17th it arrived at Salt Lake City, 137 
days out from Los Angeles. The passengers were transferred by 
wagons on January 10th ; a Pullman porter stayed by his car for 
a month; and, subsequently, a railway watchman was the only 
yuard, 

Tue North British Railway Company, in 1907, obtained 
parliamentary powers for the construction of a new dock at Methil 
and the doubling of the Thornton-Leven Railway. It is intended, 
states the Railway News, that the Methil Railway should be 
utilised for the dock from the west and the Leven Railway from 
the east. The railway doubling process has just been finished, 


and for some days ordinary traffic has been conducted on the new | 


line. Outside dock considerations the doubling of the line will be 


of great advantage in connection with the increased passenger | 


tratiic of the summer months and the fish trade with the East 
Coast towns. The estimated cost of the new dock and the doubling 
ot the railway a distance of 64 miles was £800,000. 


Russia, states the Railway News, is about to embark 
on a colossal scheme of railway building. During the present 
year the Ministry of Commerce has secured powers from the 
Duma to double-track the cireum-Baikal Railway, to construct a 
new Amur Railway, and double-track the Trans-Baikal line. The 
tirst is estimated to cost. £8,885,700 ; the second, which is the 
most important strategetically, will involve an outlay of 
30,667,500 ; and the third entail an expenditure of £59,684,000. 
These sums, with the amount sunk on the existing lines, will bring 
up the total to £200,000,000, which the trans-Siberian Railway 
will ultimately cost, For this the Russians hope to have in 1915 a 
double-track railway from the Ural Mountains to the Pacific of a 
total length of 6862 miles. 

ANNOUNCEMENT has just been made by Mr. William 
Whyte, second vice-president of the Canadian Pacific Railway, 
whose headquarters are at Winnipeg, that an entire reorganisation 
of the Western lines of the Canadian Pacific Railway is now under 
way. The great increase in mileage of this portion of the system 
during the last ten years, states the Railway News, has made 
frequent changes necessary, and the present change is the most 
radical of all, At the present time the Western lines are operated 
as three grand divisions, and the plan now in contemplation is to 
reorganise thisas four grand divisions. The total mileage of the 
Canadian Pacific Railway is 9800 miles, and of this 6200 are 
included in the Western lines operating from Winnipeg. Moose 
Jaw will be the new divisional headquarters, as it has excellent 
facilities in the way of shops and yards and a central location. 


THE Nicolas Railway, that connects St. Petersburg and 
Moscow, has long been incapable of dealing adequately with the 
growing stream of traffic. Ihe Moscow, Windau, and Rybinsk 
Company, which is probably the best managed company in Russia, 
has just made an important proposal to the Government with a 
view to relieving the congested trattic of the Nicholas Railway. 
This proposal consists of a project for laying down a line of rail- 
way from Valdai on the Rybinsk and Pleskov railway ina N.W. 
direction to Narva, the little fortified town on the Baltic, 81 miles 
W.S.W. of St. Petersburg. The line would be 220 miles in length, 
and it would be laid from Valdai to Krestzy, and thence past the 
northern end of Lake Ilmen to Novgorod, Luga, and Narva. At 
Luga the new line would cross the railway that connects St. Peters- 
burg and Berlin. While the projected railway would be of 
immense service to Russia’s export trade, it would be of even more 
importance from a military and strategic aspect. Immense forces 
of infantry, cavalry, and artillery are concentrated near Novgorod 
and Luga, and these forces could be conveyed by the projected 
railway to the Baltic ina few hours. 


By reason of the existing treaty on the subject, Russia 
has the privilege of laying down all new railways in Armenia and 
the region of Asia Minor lying along the southern coast of the 
Black Sea. It has long been a question of laying down a line of 
railway from the Black Sea port of Samsun in Trebizond in a 
south-easterly direction inland to the town of Sivas, on the Kizil- 
Irmak. As Russia is not disposed at the moment to carry on this 
work of railway construction in Asia Minor, an understanding has 


been come to with a French syndicate of financiers, who have | 


secured the support of the French Government, for the purpose of | Pa aR ea 


laying down the projected railway. This railway will be about 
290 miles in length, and it will traverse Turkey's richest region, so 
far as mineral wealth is concerned, and will form the main line 


of communication between the Black Sea and the high-lying | 
A great feature of the negotiations has | 
heen that the French Syndicate referred to, asked for no guarantees | 


plateaux of Armenia. 


or subsidies of any kind from the Ottoman Government, and thus 
the Ottoman Government will be able to grant the concession 
without the consent of the Parliament. One-fifth portion of the 
undertaking has been reserved for exploitation by a Russian 
syndicate. 

AT a recent meeting of the Belfast Tramways and 
Electrical Committee, letters were received protesting against the 
proposal to lay tramways in Botanic-avenue, and it was decided 
that, while powers should be sought as originally intended for 
the laying of the tramways, the question of objections to proceed- 
ing with the work should be considered later on. The sub-com- 
mittee submitted a report on the proposed M’Art’s Fort tramway. 
According to the Electrical Review, the chairman explained that it 
had been ascertained that the route from the Cavehill-road origin- 
ally suggested could not be adopted, owing to engineering diffi- 
culties, and the route now recommended was from the Ligoniel 
tramway along the Horseshoe-road, commencing at the junction 
with the existing Ligoniel tramway at the point where the latter 
leaves the Crumlin-road. Two alternative schemes dealing with 
this extension were considered, and the sub-committee ultimately 
approved of and recommended a scheme which would include the 
acquisition of all the ground at the top of the Cave Hill—this 
ground to be let out eventually for development purposes, The 
sub-committee’s recommendation was adopted, with the request 
that the Lord Mayor should be asked to call a meeting of the 
Council at an early date, to consider this and the other extensions 
already recommended, 


NOTES AND MEMORANDA. 
Ir is proposed in a patent issued to Mr, S. R. Bergman 


to improve the starting torque of a squirrel-cage induction motor 
by providing two end rings in parallel, one of low and the other 
of relatively high resistance. A laminated iron ring mounted on 
the rotor shaft is so arranged that it can be shifted to or from the 
low-resistance end ring and in this way vary the reactance of this 








After | 
meeting al] charges there is a balance on the year’s working of | 


circuit. When starting, the reactance of the low-resistance circuit 
is a maximum, and more current will be carried by the high- 
resistance ring than by the low-resistance ring. Thus reducing 
the total current and increasing the torque. 


A Goop lubricant for hoisting-ropes, according to 
Mines and Minerals, is made by mixing one bushel of freshly slaked 
| lime to a barrel of coal tar, or a mixture of pure tar and tallow can 
| be used. When pine tar which contains no acid is used as a base 
| lime is unnecessary, as tar is solution-proof to ordinary mine 
water. Another good mixture contains tar, summer oil, axle 
grease, and a little pulverised mica, mixed to a consistency that 
will penetrate between the wires to the core and will not dry nor 
strip off. The lubricant should not be so thick as to prevent in- 
spection of the rope, and after the first application should be used 
so that the rope may be kept clean and free from grit. 
ie: par mixed with grease is another lubricating mixture that is 
used successfully, and sometimes pulverised asbestos is used instead 
of graphite. 


ALTHOUGH the use of oil as a means. of-securing more 
rapid dissipation of the heat generated in transformers has become 
almost universal in the case of large transformers, very little 
information has been available as to the relative merits of the 
various oil and air-cooling devices. This information is now sup- 
_ in a paper by Mr. R. D. Gifford, of the University of 





Journal of the Institution of Electrical Engineers. His measure- 
ments show that if the cooling effect of the air in the case of a 
transformer be taken as unity, that of the free air would be about 
1.1 and that of a strong air blast about 2. With oil cooling the 
effect rises to about 3, and if the oil itself is cooled by the passage 
of cold water through a worm immersed in the oil, the cooling 
effect becomes 6 or 7. 


GRAVITY-QUARRYING operations to secure material for 
filling low ground are conducted in an unusual manner by the San 
Francisco Quarries Company near Richmond, Cal. This company 
operates a large quarry near that town, and adjacent to it is one 
that was abandoned some years ago because the earth cover over 
the rock became too deep to perr. it it to be stripped economically. 
Some time afterward, when a demand arose for material for filling, 
the old quarry was partially reopened to secure it. According to 
the Kngineering Record, a tunnel, 80ft. long, was run in from the 
bottom of the face of the quarry to the foot of a shaft sunk to a 
depth of 100ft. through the rock ledge above it. By blasting at 
the top of this shaft, a large amount of material is delivered into 
the tunnel, where it is loaded by gravity into cars. The cars are 
then hauled out to the edge of a fill on the steep slope of the hill, 
and the material dumped from them through traps into cars in a 
lower tunnel. 


In keirs and similar steaming vessels equipped with 
detachable lids for convenience of loading or removing the contents, 
the cover attachments are often defective owing to inadequate 
strength of bolts or the inefficient way in which the bolts are 
fixed, and as a consequence the lids are occasionally blown off and 
attendants scalded. The bolts also are often submitted to an 
excessive stress on account of the gasket ring for making the cover 
joint being considerably less than the diameter of the bolt circle. 
As a result of this the flange is sprung out of shape, and the nuts 
do not bear properly on the face of the flange and are liable to be 
flung off when pressure is admitted, and then the contents of the 
keir are violently ejected A case of this kind is reported in the 


irmingham, which will be found in the May number of the’ 





Board of Trade Report, No. 1917, and though no one was injured | 


the consequences might easily have Jeen otherwise, as the roof of 
the building in which the keir was situated was blown away. The 
case emphasises the importance of making the bolt attachments of 
such vessels both sufficiently numerous and with scantlings that 
will secure rigidity when the nuts are screwed home. 


A PAPER by W. P. Steinthal, accepted for publication in 
the Journal of the Institution of Electrical Engineers, considers the 
arrangement of experimental electrical circuits for laboratories. 


The author points out that a battery of accumulators is essential, | 
as it is the only means of providing a steady pressure and also a | 


number of different pressures. 
30 to 55 cells, and, as the cells will be unevenly discharged, the 
author suggests the use of two small charging dynamos for half 
the total pressure each, both coupled to the same motor. For 
supplying alternating current, a motor generator with a single- 
phase armature, divided into four sections, capable of being con- 
nected in series or parallel, is recommended. For distribution, bar 


to new arrangements. Various ways of arranging the circuits are 
described, and plug boards for supplying any circuit at any required 


The battery may consist of from | 


pressure alternating-current or direct-current, are illustrated. | 


Finally, some recent laboratory equipments carried out on these 
principles are described with diagrams and connections. 


ButuetTin No. 40 of the Engineering Experimental 


Station of the University of Illinois consists of an account of | 


measurements made by Messrs. J. K. Clement and C. M. Garland | 


diameter, with walls jin. thick, from steam outside to water inside 
running through the tube. The temperature of the outside 
surface of the tube was measured at two points by means of 


water, and of the steam, were determined by mercury thermo- 
meters. Curves are given showing the variation of the heat trans- 
mitted with the velocity of the stream of water, and with the 
temperature of the steam, andthe resistance to the transmission 
of heat is shown to be almost entirely concentrated in the films of 
stagnant steam and water in contact with the surfaces of the steel 


| tube. The authors regard the present communication, not as one 


devoted to new facts, but as a demonstration of the utility of their 
method of measurement, and propose to apply the method to the 
investigation of problems connected with steam boilers. 


A PROBLEM arising from the development of reinforced 
concrete construction is represented by the conflict of demand and 
supply in relation to the diameter of bars and rods for the purpose 
of reinforcement. In order, says the Builder, to provide the 
requisite area.of steel without wasteful excess, designers often feel 
bound to specify diameters which are not those of the stock sizes 
adopted by rolling mills. and it is by no means unusual for specifica- 
tions to demand a considerable variety of diameters, as well asa 
small quantity of bars of each diameter. Some designers of reinforced 
concrete works may not recognise the fact that special demands of 
the kind are sure to cause delay and additional expense. 
paragraph in the /ron Age it seems that a good many orders for 
reinforcing bars are being declined by American rolling mills 
because of the inconvenience attaching to the production of special 
sizes during a period when the plant is fully occupied by rolling 
standard sections. As the same difficulty applies in this country, 
it is very desirable that standard diameters should be adopted as 
far as possible, But as bars Varying in diameter by sixteenths of 
an inch are almost indispensable for economical construction, we 
hope that the leading steel manufacturers will take that fact into 
account by suitable additions to the range of their standard 





sizes, 


From a | 


| of the heat transmitted through a steel tube of l}in. external | 


MISCELLANEA. 


ALTHOUGH the harbour of Monte Video, constructed by 
French enterprise, is regarded as one of the finest in the world, 
President Williman, in consultation with the Cabinet, has decided 
to have substantial improvements and enlargements carried out, at 
an estimated cost of £1,600,000. 


WE hear that six tanks for the storage of oil fuel for 
warships are to be added to the dep6t on the banks of the Med- 
way, near Port Victoria. .Four tanks are already completed, and 
in use. The expenditure on this object during the current financial 
year will probably amount to £40,000. 


ARRANGEMENTS have now been completed for the 
establishment of a Professorship of Coal Gas and Fuel Industries 
at the University of Leeds, as a memorial to the late Sir George 
Livesey. Upwards of £10,500 has been subscribed to the fund 
initiated for the purpose by the Institution of Gas Engineers. In 
connection with the work to be carried out by the professor, an 
advisory committee has been formed. 


Wirt a view to tracing the flight of shells during 
night firing, the military authorities have tested a new invention 
with 12-pounder guns from Fort Albert, Isle of Wight. [It con- 
sists of a metal cylinder, which is screwed to the base of the 
shell, and contains some powerful illuminant. This is fired by the 
explosion, and continues to burn brightly during the flight of the 
missile. The invention is said to have proved very satisfactory, 
and is likely to be of great use in correcting ranges. 


A REPORT just issued by the Board of Trade on the 
failure of a water tube in a boiler at the works of the United 
Alkali Company at Fleetwood on January 13th last, calls attention 
to the desirability of the ends of tubes in boilers of this type being 
bell-mouthed as well as expanded into the drums to which the 
tubes are attached. For some time the makers of this particular 
type of boiler have adopted the practice of bell-mouthing, and 
where tubes are not secured in this way there is a liability, as in 
the case under notice, for them to work loose under certain con- 
ditions of working, and to be forced out under ordinary steam 
pressure. 


A soctety called the Christopher S. Ledentzoff Society 
for the Development of Experimental Sciences and their Practical 
Applications, has been formed in connection with the Moscow 
Imperial Technical School, the objects of which are to assist dis- 
coveries and experiments in connection with natural science ; to 
develop technical inventions and improvements ; and to investigate 
and apply to practical use any scientific or technical discovery or 
improvement. The society expresses the hope that its aims will 
attract the notice of all similar institutions and persons working in 
scientific and technical spheres, and appeals for assistance to all 
such institutions and persons for any support which might be given 
by (a) interchange of correspondence ; (4) a supply of lists of privi- 
leges and patents, and reports on scientific and technical subjects. 


AccorpInG to a report by M. Colmet Daade, the 
engineer-in-chief to the Commission appointed to consider the 
question of flood prevention in Paris, the main drainage is inade- 
quate for safeguarding the city in the event of an unusually wet 
summer. Owing tothe numerous bends of the river within the 
metropolitan area, the risk of flooding in Paris is even greater 
than that of London as it was before the important extensions 
which have been made to the drainage system during recent years. 
Consequently, it is desirable that steps should be taken without 
unnecessary delay. At the present time recent rainstorms have 
had the effect of raising the level of the river by several inches— 
a development which has probably influenced the Prefect of the 
Seine Department to ask the Municipal Council for a sum of 
200,000f. for the execution of flood prevention works. 


Untrrep States Consul-General Robert P. Skinner, at 
Hamburg, states that three Cuxhaven steam trawlers are now 
equipped with wireless telegraph apparatus, and the service is so 
satisfactory that efforts are being made to increase it. The most 
marked advantages resulting from the use of the wireless telegraph 
in this business are the ability of captains to advise with each other 


| at seaas to their respective catches, and the transmission of similar 


| reports to Cuxhaven a number of hours before the return of the 


ships to port. Thus vessels of the same fleet which have found 
poor fishing are sometimes able to join other vessels more fortu- 
nately situated in time to return with good catches. All the 
vessels are then able to inform the managers of the public markets 
respecting the quantities of fish to be placed on sale in such manner 
that in the event of unusual catches arrangements can be made in 
advance for distributing supplies in- the least possible time. 


For nearly three years the question of water supply in 
Cairo has been under consideration, and the Government have at 
length*arrived at a definite conclusion. It will be remembered 
that in 1903 it was decided to obtain the water supply for Cairo 


conductors are advocated as being cheapest and most easily adapted | fn Sate Oe oS Ree ene, Sele Ree Se a. 


Subsequently numerous complaints arose as to the quality of the 
new water, and the native population evinced a very,strong feeling 
in favour of the direct supply from the Nile. The whole subject 
was submitted toa committee, who, after experiments and delibera- 
tions lasting overnearly eighteen months, recommended that, subject 
to proper precautions being taken as regards intake and filtration, 
the wells should be abandoned and the water supply taken from 
the Nile. The Government approved these recommendations, and 
have now arranged with the water company of Cairo to revert to 
the river supply, under conditions as regards intake and filtration 
laid down by the Public Health Department. 


Tue Admiralty have directed that all possible pre- 


| cautions to be taken to prevent any leakage or discharge 
thermojunctions of copper-constantan placed in small holes drilled | Scat tak eae akg y ie 


The temperatures of the incoming and outgoing | 


of oil fuel into the waters of any port. A ship due for the 
periodicai survey of hull, and requiring to empty her oil fuel tanks 
for this purpose is, before proceeding up harbour at any of the 
home ports, to communicate with the captain of the dockyard and 
naval store officer, so that the necessary arrangements can be 
made. If arrangements are made for an oil storage vessel to be 


| sent to such ship, as much of the fuel as possible is to be dis- 
| charged into her, care being taken to avoid leakage overboard 





from hoses and connections. The ship is then to flood tanks, and, 
if practicable, proceed to sea to pump the oil and water overboard ; 
otherwise she will anchor outside the harbour as directed, in such 
a position that the oil is carried well out to sea, pumping only 
taking place at ebb tide. The flooding is to be repeated as neces- 
sary until a working party can safely enter the tanks for baling out 
the residue, and the ship is not to proceed up harbour until the 
tanks have been so far prepared for cleaning. 


At a meeting held recently at Helsingborg, in Sweden, 
Mr. Gésta Forssell, engineer, of the Higances-Billesholm [ron- 
works, exhibited some samples of carbon-electrodes for electrical 
furnaces, which had been made at the Higances works since 
1907. One of the electrodes exhibited measured 80in. in length, 
and 13in. square. These electrodes have been adopted by a 
Norwegian works where they are used in bundles, each bundle 
consisting of twelve electrodes. The manufacturers, however, 
intend, within a short time, to increase the dimensions, with 
which object in view they have ordered an electrode press, which, 
probably, as regards size, will beat all existing records. The 
material from which the electrodes are manufactured, is composed 
of a mixture of graphite, anthracite, and petroleum coke with tar. 
The whole of the raw material, apart from the tar, is imported 
from abroad. At the same time were shown samples of iron 
sponge, which forms a raw material for the manufacture of open- 
hearth steel, and which is treated in special furnaces at the 
Hégances works by means of inferior Swedish coal, 
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FOUR-CYLINDER GAS PUMPING ENGINES AT RICHMOND SEWAGE WORKS 
CROSSLEY BROTHERS, LIMITED, MANCHESTER, ENGINEERS 


( For description see page 62) 
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TO CORRESPONDENTS. 


4&2 In order to avoid trouble and confusion we find it necessary to inform 
corre: 8 that letters of inquiry addressed to the ‘caliee, and 
inte Sor insertion in this column, must in all cases be accompanied 


by a large envelope legibly directed by ‘the writer to himself, and stam: 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 
47 All letters intended for insertion in Tuk ENGINEER, or containing 
[aeripanesen — be Le pubtiookion, bet by the ome and sod fate ig a writer, 
asa proof of fait. ‘0 notice 
ahemas can n be token of Yy BA 


427 ~=We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 


J. B. (Neweastle).—We believe all the following firms make petrol engines 
for trawlers, drifters, and so on :—The Maudslay Motor Company, the 
Ailsa Craig Motor Company, a. % Thornyeroft and Co., De Russett 
Bros., Bergin’s Launch. Engine Company (Glasgow), and the British 
Buffalo © ompany. 





INQUIRIES. 


THE MINING OF ROCK SALT. 

Sik.—I am desirous of obtaining information regarding mining for rock 
salt, and I shall be very much obliged if any of your readers can tell me of 
a book or paper which deals with this subject, with particular reference 
to the sinking and working of brine wells and the treatment of brine so 
as “eda oe the undertaking commercially valuable. W.L. P. 

July 13th. 











DEATH. 
On. the 12th inst., at 22, Ryder-street, St. 
| Patrick WALTER Maik, M, Inst. C.E., aged 49, 
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Electric Lighting. 


THE Board of Trade is now displaying a deeper, 
if not a paternal, interest in the applications 
which are made by local authorities for elec- 
| tric lighting Provisional Orders, the present policy 
constituting a remarkable contrast to the attitude 
| assumed on the question a number of years ago. 
| When companies or private individuals have 
|endeavoured to proceed by Provisional Order in 
this direction, it has long been the practice of the 
| Department to require satisfactory evidence that 
‘the financial position of the promoters is suffi- 
| ciently strong to enable the powers, if granted and 
| confirmed by Parliament, to be carried into effect, 
: and similar action is also taken in the case of com- 
panies desiring toacceptatransfer of Orders from local 
authorities. The Board in these instances is practically 
| equivalent to, or representative of, the functions of a 
Parliamentary Committee in respect of Bills intro- 
'duced with the object of securing special Acts to 
| authorise undertakings of greater magnitude than 
| those generally proposed by Provisional Orders. It 
was far more easy years ago for local authorities 
|to obtain electric lighting powers than for com- 
| panies or individuals to do so, in consequence of 
the obstacles placed in the way of either of the 
latter class by the former, and it seemed as if the 
mere opposition of public authorities was sufficient 
| to bring about the rejection of schemes suggested 
by private enterprise. Not only so, but it is now 
/almost ancient history that many local authorities 
obtained Provisional Orders, not for the purpose of 
exercising them, but with the object of excluding 
private undertakings. The Board of Trade is em- 
powered to dispense with the consent of local 
authorities if the latter unreasonably withhold 
sanction to applications made by companies, and 
this privilege is now probably exercised by the 
Department to a greater extent than formerly. 
| What, however, appears to be* a new departure— 
new, at all events, in the sense of being officially 
is the circumstance that the Board has 
| become rather strict -with regard to the financial 
| prospects of electric lighting undertakings projected 
by local authorities. 

The point is weli illustrated by the statement 
that in the case of three applications made by 
urban district councils last December—Temple- 
|more, Brumby and: Frodingham and Ballyclare— 
|the proposed Orders were refused on the ground 
that the local authorities failed to satisfy the Board 
that the undertakings could be established without 
involving the councils in a loss. Although it is 
not so specifically intimated, it is reasonable to 
conclude from the causes given for the rejection of 
the schemes that it is. thought the working of 
independent electrical. undertakings by these 
councils would result in a loss of a lasting character. 
If a similar policy had been pursued in former 
years fewer municipal electricity works would now 
be a charge upon the rates, whilst at the same 


plied without any financial risks on their part 
and at cheaper rates by lay or private under- 
takings. The departure made by the Board 
tends to show that ill-considered or speculative 
schemes are to be checked and the ratepayers pro- 
tected from unnecessary financial burdens from 
this particular source in the future. Whilst pri- 
vate enterprise will not be prevented from seeking 
to enter the field if deemed advisable, particularly 
where large works already exist and where the lay- 
ing or erection of transmission cables only would 
be necessary. If, then, the ratepayers are pro- 
tected against rash speculation in one way, their 
wishes can also be respected in another when a 
demand exists for electric supply which the local 
authorities for some reason or other fail to 
meet. This is shown by the overruling of the 
powers of the local authorities, of which Ardrossan 
| and Smethwick represent two instances in which 
i the consent of the authorities in the case of two 
| private applications made last December has been 
dispensed with for reasons set forth in special 
reports submitted to Parliament. 

The number of applications made to the Board of 
Trade for electric lighting Provisional Orders for con- 
sideration in the present session, according to the re- 
cently issued White Paper, was twenty-five, or nearly 
twice the number made in the preceding year, 
and nineteen have been granted subject to the con- 
firmation of Parliament, five have been refused, and 
one has been withdrawn. Whether the increase 
can be regarded as of a permanent nature can only 
be shown in future years, but with the extension of 
electricity works throughout the country it seems 
improbable that the palmy days of applications 
made in 1890, 1899, 1900, and 1901, when over 
one hundred Orders were promoted in each year, 
will ever again be reached. The growth of large 
works capable of supplying numerous localities at 
low prices renders unnecessary, generally speaking, 
the establishment of comparatively small stations 
working on a less economical or unremunerative 
basis, and each successive report of the annual 
proceedings under the Electric Lighting Acts, 1882 
to 1902, affords increased testimony of the recog- 
nition of this fact, even by the local authorities 
themselves. Each report,~ indeed, records the 
sanction of the transfer of a number of Orders 
from the local authorities to the larger power dis- 
tribution and other companies, whilst the assign- 
ments of Orders by companies or individuals 
to other companies are comparatively few, and are 
generally due to’ other considerations than those 
actuating the local authorities. It is this gradual 
absorption of Orders by the larger undertakings that 
is largely responsible for the circumstance that the 
760 Provisional Orders now in operation are repre- 
sented by only 457 separate electric lighting works, 
the Orders not exercised being probably less than 
one hundred at ithe present time; and it may be 
expected that the process of consolidation will be 
continued in the future, and the system of supply 
more and more concentrated in the large works 
having the most favourable conditions for economical 
production. 


Light Railways. 


A FEW years ago much was heard in engineering, 
financial, and parliamentary circles about light 
railways. Their construction was advocated on 
numerous grounds. The principal argument in 
their favour was that they would prove of the 
utmost value to farmers by enabling them to get 
their produce to the market punctually, quickly, 
and cheaply. Comparisons were drawn between 
the cost of steam haulage on a railway and of 
horse haulage ona road. After a war of words, 
which lasted some years, an Act of Parliament was 
passed with the object of reducing the cost of 
powers required to enable land to be obtained and 
the light railway constructed. The subject was not 
without terminological difficulties. What is a 
“light” railway? Some worthy souls held that it 
must be narrow gauge. But it was clearly shown 
that to limit the operation of the new and benefi- 
cent Act to a particular gauge would be to do much 
harm. Up to this moment there is no precise defi- 
nition of the title. However, it is a matter of 
small importance, because in point of fact the 
mileage of light railways made in this country 
ab initio is quite insignificant. Several railway 
companies, however, took advantage of the Act and 
have made branch lines which have a 4ft. Sin. 


gauge, and are quite competent to carry the 
locomotives which are now too small for 
main line traffic. The few experimental narrow 


gauge ‘rural’ lines made have never paid; and 








time the districts concerned would he sup- 





the reason why is very simple. The farmers 
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really did not want them, and did not use them. 
The rare cases wherein they have obtained a 
reasonable amount of traffic are those in which a 
couple of towns of some dimensions have been 
linked by a rural line. 

The light railway is so far dead, that some excuse 
is required for writing about it. That excuse is 
supplied by a very thoughtful article written by 
Mr. Edward Owen Greening, and published in the 
July number of the Agricultural Economist. Mr. 
Greening’s contention is that the existing railway 
system does not satisfy the requirements of the 
nation. Incidentally, we may say that he is entirely 
opposed to the nationalisation of railways. The 
arguments which he uses about nationalisation are 
cogent and unanswerable. ‘By some means,” he 
writes, “our railways must be made efficient to 
serve both town and country cheaply and well. 
How is it to be done? Nationalisation I dismiss 
as out of the question. What Mr. Gladstone said 
of nationalising the land is ten times more applic- 
able to nationalising the railways. If the State is 


to pay full value for them, purchase is folly. I it | 
is not to pay, but to confiscate the values, wholly | 
or in part, then purchase means robbery.” Our | 


railways are, he does not dispute, fairly efficient as 
regards principal towns; but they do not serve 








inhabitants to the square mile than perhaps any 
other country, except China. But even in Belgium 
a Government. guarantee had to be given before the 
capital could be found to make the rural lines. On 
market days certain trains are well filled, on other 
days the small trains are almost empty. The 
advocates of the light railway fail to see that while 
facilities for intercommunication promote the pros- 
perity of countries up to a certain point, there are 
limits easily reached beyond which they cease to 
be of service. The fact that tillage has died out 
in this country has rendered the demand for means 
of transporting farm produce by what may be 
termed capillary railways extremely minute. Mr. 
Greening has had much experience of agricultural 
life. What he has to say about it is always worth 
hearing. His desire to call in the engineer to help 
the farmer is laudable. We should be the last to 
oppose it. If, however, he really has the introduc- 
tion of light railways at heart he must put before 
the world something definite. Vague generalities 


the burning gases to escape through a hole in 
a plug. The metal of the plug and the propellant 
can be varied, and the effect can be estimated 
by direct measurement of the erosion caused, or by 
weighing the whole plug. For many years it 
has been known that the harder the steel the more 
easily it is eroded, and conversely, the milder or 
purer it is, the better it resists the attacks of the 
powder gases. The latest experiments have not 
only confirmed this old experience, but they have 
gone a step further, for they have shown that even 
such extraordinary metals as chrome and tungsten 
steels, metals that are still hard at a very high 
temperature, are practically on a level as far as 
liability to erosion is concerned as the ordinary 
mild gun steel—if anything they are worse. We 
may contrast this latest view with that of Sir 
Andrew Noble, who some ten years or SO ago ex- 
pressed the opinion that the addition of a small 
amount of tungsten increased the resistance of the 
steel. An increase of carbon or nickel always 





about co-partnerships are exceptionally uncon- 
vincing, no matter by whom they are uttered. 


The Erosion of Guns. 


WHAT is the average working life of a gun? The 


rural districts. He has been making inquiries, and | answer is startling. The useful life of a gun of any | 


he finds that, “ taking two miles as a distance which | size from a .303 rifle to the 134in. pieces for the new | 
places a real break of connection, there are over | Dreadnoughts is approximately four seconds ! 


The | 


twenty-one thousand villages and towns separated | basis taken for this computation is the number of | 
from contact with the iron roads of the kingdom. | rounds fired and the time occupied by each round. 
In all these places themen, women and children have | A 12in. gun is destroyed by erosion after 100 rounds ; | 
to trudge on foot four miles at least every time they | the average mean velocity of its projectile is half | 


go tothe station and back. Many of the places are 
five to ten miles away, which means practical isola- 
tion.” We believe that an inquiry made some time 
ago showed that there was no village worth so calling 
that was more than seven miles from a station. 
But this is a matter of small importance. Mr. 
Greening obviously thinks that no town or hamlet 
should be more than two miles from a railway 
station. If this idea came to be put into practice 
the country would be traversed by a network of 
new railways. The existing lines could do some- 
thing by establishing “halts,” but not much, 
because the roads are too crowded with fast trains 
now. We naturally ask how the lacking lines are 
to be made.. We are told that it must be done by 
establishing the practice of co-operation. The rail- 
way companies, as we understand Mr. Greening, 
are to say to the agriculturists: “Help us to make 
railways pay, and we will share the profits with 
you.” Parliament is to remit the present tax on 
passenger traffic in favour of co-operation lines. A 
General Enabling Act to be passed for co- 
partnership lines, and Government guarantees are 
to be given to enable companies which share profits 


is 


| 








with the public to raise new capital for extensions | 


and improvements. 


The obvious defect in Mr. Greening’s reasoning | 


is lack of definition. What does he mean by co- 
partnership, and with whom are profits to. be 
shared? How are the profits to be earned? He 
cites the South Metropolitan Gas Company as an 
example to be followed. But it is not with the 
consumers but with the producers that that 
company shares profits. We do not think 
that Mr. Greening means that the co-partnership 
shall be with the railway employés. If it is to be 
amorg those who use the railway, then it would 
simply take the shape of a reduction in rates. But 
this seems outside the range of practical finance. 
Take the case of a little hamlet which is, say, 
three miles from a railway station. The most 
moderate safe estimate for the construction of the 
light linking railway would be £9000. The interest 
on this at 4 per cent. would be £360 a year. 
What the cost of working and maintenance 
would be it is impossible to tell. Estimates 
have been made over and over again, and they 
are always too low, very much too low. Now, 
what would the hamlet do in the way of supply- 
ing traffic to make the undertaking remunerative ? 
The answer is,—next to nothing. The whole ques- 
tion was thrashed out yearsago. Before the farmer 
can put his produce in a railway wagon it must 
he loaded on a cart; and once there he will send it 
on the two or three miles to the main line station. 
Carting of this kind is only done at a time when the 
horses would stand idle if they were not carting. 
It is strange that Mr. Greening should think that a 
walk of four miles would be a heavy task for a 
countryman or a countrywoman. 

Mr. Greening cites the light railways of Belgium. 
But there is no true analogy between rural life in 
Belgium and in Great Britain. The system of 
agriculture is quite different, and the population is 
much more dense. In fact, Belgium has more 





| discussed by all who may be interested. 





the muzzle velocity, or, say, 1200ft. per second. | 


The length of the gun is 45ft., and hence its total | 
life 3.8 seconds. As we descend the scale of | 
calibres the number of rounds that may be fired | 
before erosion has destroyed the gun increases, so | 
that the working life remains almost constant at | 
about four seconds. This broad generalisation | 
must not, of course, be taken too literally, as many | 
varying factors may influence the result; but it | 
serves, nevertheless, to enforce the fact that the | 
useful life of all guns is actually of the briefest. | 
And the end of all is the same; be they large or | 
small, it is the erosion of the bore that unfits them | 
for further service. But erosion, like some wasting | 
disease, is progressive—it begins with the first round | 
that is fired, and before it has destroyed the sufferer it 
has greatly reduced its usefulness. The accuracy and | 
range of the gun decrease as the erosion augments, | 


and hence tables and scales, which are correct at the | 


beginning of a fight, are wrong before the action is | 
half over. It is not surprising then that the subject | 
is one that has been profoundly studied, and that | 
new investigations are always being made. In this 
country the official policy is to regard all such work | 
as confidential, but in America, where the view | 
prevails that the opinion of those outside a sacred 
circle may be of value, results are published and 


We find, for example, in the last issue of the | 
journal of the American Society of Naval Engineers, 
an admirable essay by Lieutenant Commander 
H. E. Yarnell, U.S.N., on erosion, in which the 
latest experiments made by the Bethlehem Steel 
Company, and by the Government at the Naval | 
Proving Ground, are analysed. The essay, more- | 
over, is accompanied by a translation of the classical 
study by M. Vieille, which appeared a few years | 
ago. Erosion, M. Vieille tells us, is an action | 
similar to that produced when a jet of air impinges | 
upon a thin film of water on a hard surface. It is | 
caused in the first place by the softening of a thin 
layer of metal by the enormous heat of the burning 
gases, the softened material being then blown into 
the characteristic rugosities by jets of gas which 
escape past the driving bands of the projectile at an 
enormous pressure. This theory, which was for 
many years in doubt, may now be taken as gener- 
ally accepted, and hence we have clear lines on 
which to work to reduce the amount of erosion. First, 
we must seek a metal with a very high melting point; 
secondly, a propellant with a low temperature of 
combustion ; and finally, some means of closing the 
narrow passages by which the gas escapes past the 
projectile. If we could attain these objects we 
should certainly prevent deep erosion, but it is not 
quite so certain, in the light of these latest investi- 
gations, that we could wholly prevent a curious kind 
of surface disintegration which marks the initial 
stages of subsequent deep erosion. For the 
moment, however, it is the latter that must be 
examined. With this object in view a large number 
of experiments has been made, all following the 
same lines. The practice is to enclose an explosive 
in some form of bomb—a 12in. shell was employed 


| passages round the projectile. 


| in temperature. 


increases the amount of erosion, and, indeed, it may 
| be taken generally that the simpler the composition 
of the steel the more it will resist erosion. Why this 
| should be so is still in some doubt, but it is probably 
/a question of melting point. The melting point of 
/pure iron is higher than that of its alloys. How 
'exceedingly important temperature is has been 
proved by a number of experiments that have a 
startling as well as an instructive element. These 
experiments have generally consisted in enclosing 
in the bomb with the powder a material that 
will absorb some of the heat—for example, water 
enclosed in a eanister, or paraffin wax in 
cakes or powder. Where these materials, and 
particularly water, acted properly, they appeared 
to reduce the erosion—water by as much as 


| 300 per cent.—but it is a remarkable fact that 


the cake of paraffin was sometimes only partially 
melted, and frequently very little of the water was 
evaporated. In one case the water can was found 
almost intact after firing, but in that case the water 
had disappeared. Wax seems to have but little 
useful effect in reducing the temperature of the 
gases; but, on the other hand, there are good 
reasons for thinking that if it could be applied 
safely it would be useful for sealing the minute gas 
It has, for example, 
been observed that where shells smeared with some 
heavy grease are employed erosion is reduced. 
From this very brief review of our present 
knowledge of erosion, it will be seen that there is 
still plenty of work for the chemist, metallurgist, 
and engineer. For the chemist the problem is, as 
it always has been, to discover a propellant with 
magnificent ballistic properties that will endure 
without change the most trying conditions, and 


that will burn with no smoke and a very small rise 


The metallurgist is required to 


| find a metal indifferent to temperatures of 12 or 


1500 deg. Cent., and with all the properties of mild 
gun steel. The engineer has to find a means of 


| resisting the escape of gases at, say, pressures of 
‘five or six tons per square inch past the driving 
| bands of projectiles. 


All three have been searching 
for these things for years past, and as they do not 
seem to have got much nearer to them than they 
were ten or fifteen years ago, probably for years to 
come we shall have to go on reckoning the life of 
our guns at no more than four seconds. 


Greater Dreadnoughts. 


THE generic term ‘ Dreadnought,’’ which has been 
so indiscriminately applied to all recent battleships 
carrying more than four heavy guns, has apparently 
largely obscured the steady growth in size that has 
quietly occurred even in the ships of this type. 
For instance, in normal displacement, the four 
contingent ships of the Monarch class are just 
25 per cent. greater than the famous Dreadnought 
herself, and in a similar manner they represent 
the same advance in size as the Dreadnought did 
over the Exmouth class. The same may be said 
of the new German battleships, which are now 
rapidly approaching twice the displacement of the 
Braunschweig and Deutschland classes of five years 
ago. When, however, we turn to the Wyoming 
class in the United States Navy, or to the Moreno 
and Rivadavia now being built in that country for 
the Argentine Republic, we are impelled to wonder 
whether the term Dreadnought has not run its 
course, for these vessels are of 26,000 and 28,000 
tons respectively. The original Dreadnought iron- 
clad, built at Pembroke in 1875, was under 11,000 
tons, and only 320ft. long, and for over fifteen 
years—until the Royal Sovereign class were built— 
this displacement was not exceeded by more than 





by the Bethlehem Company—and to _ permit 


1000 tons. Now progress is more rapid, and 
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though the Dreadnought did not join the fleet till 
1907, in less than three years there are other 
ships—for two foreign navies, moreover, be it 
remarked—that exceed her size by 50 per cent. 





AEROPLANES AT RHEIMS. 


Ir the progress of aviation were to be judged from the 
general design of the machines taking part in the Rheims 
meeting, it might be concluded that the advance made 
during the past year had not been so rapid as would seem 
to be warranted by the growing popularity of the flying 
machine. Thesame makes and same types of aeroplanes 
that competed on the previous occasion were there, 
together with a number of new mechanisms, which, how- 
ever, failed to distinguish themselves, and the honours 
were carried off by the well-known Blériot and Antoinette 
monoplanes, while the biplanes failed to secure any of the 
hig prizes. Yet despite the absence of any departure 
from the generally accepted lines of flying-machine con- 
struction, the results obtained at Rheims were extra- 
ordinary. Makers have secured these results by learning 
from experience how to refine their existing machines 
and get the most out of them. This is a safer and surer 
process than launching out upon new machines designed 
in accordance with new principles, for, however good the 
principle may be, the refinement must take time, and it 
is probable that a vast amount of practical work will have 
to be carried out before the present types of monoplanes 
and biplanes lose their supremacy. There are scores of 
machines in France being experimented with in secret. 
Many have failed, and others are being constantly modi- 
fied, but even these failures are providing valuable 
experience which may serve to advance the cause of 
aviation. At Rheims there was novelty in the De Pischoff 
and Breguet aeroplanes, but though both were successful, 
they have as yet done nothing in the way of “good 


performances.” The De Pischoff monoplane is an 
Austrian machine which owes its novelty to the 
fact that, instead of having a_ tractor propeller, 
as in all other monoplanes, it has the propeller 


behind the plane. The frame, carrying the engine and 
two seats side by side and terminating in a tail with 
horizontal and vertical planes, is well down below the 
inain plane, the idea being apparently to lower the centre 
of gravity. This is entirely at variance with the theories 
of French builders. Herr Pischotf has evidently not yet 
settled upon the most suitable type of plane, for on one 
of the machines the plane curves upward at each end for 
the purpose of increasing stability, and the other is of the 
Blériot type. The Bréguet is a biplane with Gnome 
engine and tractor propeller with three aluminium blades 
geared down to about 600 revolutions a minute. Most of 
the new flying machines combine the features of well- 
known types of aeroplanes. The Hanriot has a Blériot 
plane and Antoinette body. The new Voisin biplane, in 
which the vertical planes have been suppressed, has a 
steel tube frame, and steel tubes are also employed in the 
construction of the Goupy machine, the characteristic 


feature of which is that the two planes are not in the | 


same vertical axis. 
tractor propellers driven by chains. There was thus plenty 


of variety in the position and arrangement of propellers | 
und planes, but all these machines were hopelessly over- | 


shadowed by the Blériot and Antoinette. The only 
thing that stands out is the suppression of the cellular 
biplane, the vertical planes having been done away with 
because they slowed the machine without providing any 
adequate compensation in increased stability. For the 
moment the stability of aeroplanes is very relative, and 
automatic stability is something of a myth. 

The way in which the monoplanes swept the board at 
Rheims was startling, because very little had been heard 
of them for months previously, and until then the 
biplanes had carried everything before them. This was 
due simply to the fitting of high-powered engines to the 
machines and to the weather being for the most part 
unfavourable to the biplanes. ‘The exploit of Latham at 
Blackpool last year, when he showed what could be done 
with a monoplane in a gale of- wind, demonstrated the 
importance of high speeds. Blériot went still further and 
fitted some of his machines with Gnome fourteen-cylinder 
engines rated at 100 horse-power and driving 2.50 m. 
propellers at 1300 revolutions per minute. The problem 
of propeller efficiency does not seem to have made much 
headway. Pending its solution makers are content to 
increase the powers of their engines in a much higher 
proportion to the gain in speed. The only limit is the 
capacity of the aeroplane to resist the strains and stresses, 
and the higher consumption of petrol is more than com- 
pensated for by the greater load which can be carried, 
thereby allowing of greater reserves of fuel for longer 
flights. When the limit of speed has been reached pro- 
peller efficiency, and particularly the application of 
power, will become a vital question. With an augmenta- 
tion of engine power in the Blériot aeroplane the sus- 
taining surface has been reduced to 12 square metres. 

Much, of course, has been learned about the theory of 
plane curvature during the past year. It is now common 
knowledge that the factors of sustaining power and the 
advance of the plane against air resistance are conflict- 
ing, and the design of planes must necessarily be more 
or less of a compromise. The planes on the machines 
piloted by Morane and Leblane were quite flat. In the 
Blériot the surface of the flat main plane has been con- 
siderably reduced, and webs have been added to each side 
of the frame from the main plane to the tail. In some 
of the Blériot machines the frame is entirely covered 
with rubber fabric to diminish air resistance, and the 
pilot sits inside with only his head projecting from the 
top. With his new 100 horse-power aeroplane Morane 
attained a speed of 66 miles an hour, while Olieslaegers, 
also on a Blériot, remained in the air 5h. 3 min., during 
which time he covered 244 miles. It is to be noted that 
these speeds and distances are official, and were certainly 





In the Savary biplane there are two | 


exceeded, since the aeroplanes must have added to their 
totals when turning the standards which marked the 
course on the Betheny plain. The course was, moreover, 
much smaller than on the previous occasion, and the 
larger number of turns increased the distances actually 
covered. We may therefore take it that Morane’s speed 
was about 70 miles an hour, and as the lifting power 
increases in a high ratio with the speed, he was able to 
carry sufficient fuel for long journeys. This result has 
been obtained in the Blériot by more than doubling the 
engine power, while the increase in speed has been 
35 per cent. It is difficult to see how the sustaining sur- 
face can be reduced much more, and the ratio of power 
to speed has become so high that it is probable a limit 
has almost been reached in this direction with the exist- 
ing combination of engines, propellers, and planes. 

The Antoinette monoplane has not undergone much 
change, and its performances at Rheims were consistent 
throughout; but unfortunately, a sufficient margin does 
not appear to have been allowed in the construction of 
the machines for the higher speeds. As the planes are 
simply recessed in the body and held by wire stays, too 
much importance cannot be attached to the system of 
lugs and joints employed, for these support the whole of 
the effort. It is quite possible that the accident which 
proved fatal to Wachter was due to the wires being torn 
away from the joints, when the planes became detached. 
A similar accident happened to Thomas, but as he 
was at that moment only a few feet above the ground 
he escaped serious injuries. Otherwise the Antoinette 
machines entirely maintained their reputation for speed 
and apparent stability, and were only beaten by the new 
Blériots with a smaller surface and much higher engine 
powers. 

The striking superiority of the monoplanes at the 
Rheims meeting was, as we have said, due solely to their 
high speeds enabling them to make headway against the 
heavy winds that blew intermittently during the greater 
part of the week. There was no lack of excitement while 
the Blériots and Antoinettes battled with the gale. Not 
long ago it would have been regarded as impossible for 
flying machines to live under such conditions, but while 
they have been given the speed enabling them to vanquish 
high winds, it must be concluded that the greatest factor 
is the pilot himself. Flying under these conditions 








| necessitates a concentration of mind, coolness, and 
rapidity of action which are not possessed by everyone, | 
or even by all airmen, and the pilots themselves recognise | 
the danger of their calling. Flying in a gale of wind con- | 
| stitutes risks which only expert professionals care to run. 
The biplane is usually regarded as a much safer and more 
| manageable machine, and one of the main arguments put 
| forward in favour of this type of apparatus is that it may 
| be driven by almost anyone after a short apprenticeship. 
| But while the biplane is undoubtedly easier and safer 
| to handle, the experience of the Rheims meeting shows 
| that it is far more dangerous than the monoplanes in high 
| winds. On some days when the monoplanes were flying 
the owners of biplanes did not care to take their machines 
| out of the sheds. With the wind blowing at from four to 
five metres a second, however, the biplanes flew, but they 
were frequently carried out of the course, at times turning 
| almost round, and several were turned over and collapsed. 
Fortunately, pilots took the precaution of flying close to 
the ground, and not much personal injury was sustained. 
This did not save the Baroness de la Roche, who was 
| piloting a Voisin biplane, which has the reputation of 
| possessing a.certain automatic stability, and her machine 
| smashed to the ground, when the lady was so badly hurt 
| that it was feared at first she could not possibly survive. 
| This, however, was not due to the wind, which was only 
| very moderate on the day the accident happened, and 
while some assert that the machine was caught in a 
whirl caused by the too near approach of a competing 
aeroplane, others are of the opinion that the engine 
suddenly stopped, and the aeroplane dived to the ground. 
This latter supposition seems to be the most strongly 
borne out by evidence. But if the biplane was eclipsed 
at Rheims it does not follow that the system itself is 
inferior to the monoplane. It is true that it offers much 
greater resistance to the air than the single plane niachine, 
but it is also propelled by much smaller engines. While 
these engines develop 50 to 60 horse-power, the power 
actually utilised is not more than 30 or 40 horse-power, 
although at the Rheims meeting some of them were 
undoubtedly running with almost their full power. The 
biplanes had from three to four times the supporting 
surface of the small Blériots. Obviously there are much 
greater possibilities of development in the biplane than 
in the monoplane. In the latter machine further progress 
depends simply upon propeller efficiency, but. in the 
biplane there are all sorts of combinations possible, and 
the propellers may be placed in many positions to secure 
the maximum propelling effort with the power available. 
Simply because the biplane has a larger surface than the 
monoplane it can never prove so fast, unless this can be 
done by an arrangement of propellers which will utilise 
the power for driving under better conditions than the 
tractor screw on the monoplanes; but, on the other 
hand, there is no reason why the speed should not be 
high enough to enable the biplane to fly in all weathers. 
At present its speed is about forty miles per hour, but 
this will certainly be increased to fifty and sixty miles, 
when the biplane will be able to hold its own even in a 
gale of wind. The Rheims meeting marks an interesting 
phase in the science of aviation, since the speeds obtained 
with powerful engines and small flat planes will certainly 
open up the field of research, and will very probably 
suggest modifications in biplane construction. 

As regards engines there is very little novelty, but a good 
deal of improvement has been made in the well-known 
types, such as the Gnome, E.N.V., Clerget and Antoinette, 
which have given evidence of increased reliability. Consider- 
ing the engine troubles at the previous meeting, the pro- 
gress in this direction is gratifying. The only danger now 
lies in an engine seizing and capsizing the machine. If it 








should simply stop, airmen safely glide to earth, and it is 


this accomplishment in gliding which has enormously 
increased the safety of aeroplanes and encouraged pilots 
to fly to previously unheard of heights. In propellers it 
does not seem as if much has been done, and nearly all 
aeroplane builders are at the moment running their pro- 
pellers at high velocities. This is a problem which 
must be solved in the early future. 

The performances at Rheims show that a great deal of 
useful work has been done in increasing the value and 
scope of aeroplanes. The fact that Olieslaegers should 
fly 244 miles in five hours is proof that the machine in 
its present form possesses practical value. A cross- 
country race, when the aeroplanes were started together 
in heats of three, was contested without the slightest 
accident and awakened a vast amount of public interest. 
There was a competition for officers piloting aeroplanes, 
and quite a number of machines flew across country with 
passengers. The most sensational performance, however, 
was accomplished by Latham on his Antoinette machine in 
the height competition, when he reached an altitude of 1513 
yards. At that time the weather was stormy and the 
sky was covered with dense black clouds. Latham, as well 
as Morane, disappeared in the clouds, and Latham declares 
that having nothing to guide him he lost all sense of the 
horizontal. He admits that he experienced a very trying 
time until he got clear of the clouds. These perform- 
ances in height, speed, and duration have given much 
food for thought to those who have been discussing the 
relative values of aeroplanes and dirigible balloons for 
military purposes. What chance, it is asked, can a 
dirigible balloon have when an aeroplane flying at seventy 
miles an hour can circle around it at any height? The 
disasters to the dirigible balloons in Germany have con- 
siderably cooled the ardour of the French for “ aerial 
warships,” and their confidence is not strengthened by 
the keeping of the balloons in their sheds until the 
weather should become fine. Meanwhile, aeroplanes 
have been flying in gales of wind,and thus demonstrating 
their ability for scouting in the worst of weathers. At 
the present moment the French army could mobilise 
more than a hundred aeroplanes, all in the hands of 
capable pilots. 
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CHARLES STEWART ROLLS. 

Ir was with the greatest regret that we learnt that Mr. 
C. S. Rolls on Tuesday had been killed at the Bourne- 
mouth Aviation Meeting. The details of the accident 
resulting in his almost instantaneous death are now pro- 
bably familiar to all our readers. Competing in a landing 
competition, he had ascended to a height of about S0ft., 
when, turning his aeroplane in a rather abrupt way, he 
began to descend, making straight for the centre of the 
circle marked out as the goal of the competition. His 
descent at first appeared quite natural, although some of 
the spectators report having noticed a slight check jn his 
easy flight immediately after he had made the turn which 
he was forced to execute so as to bring his machine in 
line with the landing mark. The subsequent disaster 
was incredibly swift. From a height estimated at 20ft. 
Mr. Rolls’ machine fell with violence to the earth, and 
alighting at an acute angle, buried its unfortunate pilot 
beneath its wreckage. 

The cause of the mishap cannot now definitely be 
ascertained. Much has already been: written on the 
subject, and the opinion most frequently expressed leans 
towards the belief that some vital part of the aeroplane, 
probably the tail or steering gear, gave way, and becom- 
ing entangled with the propeller led to the collapse of 
other parts. The complete wreck of the machine on 
falling to the ground renders it quite impossible to say 
how far there may be truth in this theory. Among Mr. 
Rolls’ fellow competitors at Bournemouth the accident is 
attributed to quite another cause. It is now well known 
that an aeroplane in flight must have or exceed a certain 
definite velocity before acquiring the requisite amount 
of stability to enable it to be flown with safety. Just 
before the turn was executed Mr. Rolls’ speed was not only 
slow, but a gusty wind was in ev dence. Combined 
with these there has to be taken into consideration the 
fact that the descent towards the landing mark was at 
first at a very sharp angle, and to counteract this the 
aviator was seen to manipulate his elevating planes so as 
to bring his machine to a lesser angle with the ground. 
This mancuvre naturally lessened his velocity still 
further, and it is believed among the other aviators 
present at the time of the accident, that the speed was 
now so low as to be below that necessary for stability. 
The disaster in this way is attributed simply to the action 
of gravity. 

The Hon. Charles Stewart Rolls was born in 1877, and 
devoted his whole life to the profession of engineering, 
the more recently developed branches of which, such as 
motor car and aeronautical engineering, fascinating him 
in particular. He was an earnest student of all mechanical 
problems associated with these subjects, although his 
interests were by no means confined solely to them. 
His pioneer work in the early days of the motor car will 
always be remembered in the history of the industry. 
After leaving Eton he studied at Trinity College, 
Cambridge, and in 1898 he graduated there in engineering. 
As early, however, as 1896 he had already identified himself 
with the development in this country of the motor car, 
driving in that year a French-made machine from London 
to Cambridge. His successes thereafter were numerous, and 
invariably displayed that quiet daring and complete self- 
control characteristic of pioneers. In 1900 he received 
a gold medal for the excellent performance he gave in the 
1000 Miles Trial. Since that date no great trial or race 
has passed without his presence at it, and only as a suc- 
cessful motorist he would still be worthy our respect and 
remembrance. But Mr. Rolls’ genius was distinctly 
constructive, and it was but natural that he should take 
up the manufacturing side of the new profession. His 
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connection with the Rolls-Royce Company was the result, 
and the benefit of his exceptional experience and technical 
advice was fully appreciated by the designers of the well- 
known car. Mr. Rolls for some time past had ceased to 
take an active interest in the company’s affairs in order 
to devote his whole time to aeronautics. 


As an aeronaut: his career was not less distinguished. | 


Both as a balloonist and an aviator his short career 
had already given the greatest promise. He had more 
than 160 balloon ascents to his credit, and in 1906 he 
won the French Aero Club’s medal for the longest 
balloon journey during the year. On this occasion he 
had travelled from Paris to Shernborne, in Norfolk. The 
awakening interest in the aeroplane found in him a ready 
response. Attracted by the possibilities of the Wright 
biglane, he devoted much energy and time to perfecting 
his knowledge of aeronautics and his skill in controlling 
this class of machine. After a lengthy course of practice 
in the grounds in the Isle of Sheppey of the Royal Aero 
Club of Great Britain, of which he was a founder member, 
he first came prominently before the public as an aviator 
last April at the Nice aeronautical meeting. There his 
daring flights of fifty miles and upwards over the sea 
gained for him the merit he deserved. 

His most conspicuous success as an aviator was un- 
doubtedly his double cross-Channel flight on the evening 
of June 2nd, 1910. We had occasion to refer to this a 
few weeks ago, and will only add that but for his untimely 
death, Mr. Rolls would to-day, Friday, have received a 
gold medal from the Aerial League of Great Britain in 
commemoration of this noteworthy achievement. When 
the early history of aeronautics comes to be written, his 
double journey across the Channel will mark a most im- 
portant chapter; his death on Tuesday, by which the art 
and science of aeronautics is deprived of an able investi- 
gator and a daring exponent, will be regretted then as 
much as now. 

PATRICK WALTER MEIK. 

WE have to announce with regret the death of Mr. P. 
W. Meik, of 16, Victoria-street, Westminster, which took 
place on the 12th inst. 

Mr. Meik was of Scotch parentage, and was born in 
Sunderland, county Durham, in 1851. After his education 
at King’s College School, London, and Edinburgh Univer- 
sity, heserved an apprenticeship with his father, at that time 
engineer to the River Wear Commissioners, Sunderland. 
Subsequently entering into partnership with his father he 
carried on business in Edinburgh as a civil and consulting 
engineer until last year under the name of Thomas Meik 
and Sons. For the last twenty years he had as partner 
with him in the Edinburgh business Mr. M. A. Pollard- 
Urquhart. 


From 1882 until 1885 Mr. Meik acted as resident 
engineer on the Forth Bridge works under Sir 
John Fowler and Sir Benjamin Baker. In the latter 
year he started business in London as a eivil 


engineer, and in 1894 took his brother, Mr. C. S. Meik, 
into partnership with him. Individually or with 
his firm he carried out extensive railway and harbour 
works in England and Scotland. 
may mention the Bo’ness harbour and dock, Burntisland 
dock, Seaham harbour and dock—this in conjunction 
with Mr. H. H. Wake, of Sunderland—the Forfar and 


3rechin Railway, the East Fife Railway, and the New- | 


burgh and North Fife Railway. Between 1896 and 1900 
he designed and constructed the extensive dock and 
railway system for the Port Talbot Railway Company in 
South Wales, Mr. T. Foster Brown, of Cardiff, sharing 
this work with him. 

His last work was the construction of the King’s Dock 
at Swansea, to the Harbour Trustees of which port he was 
joint engineer with Mr. A. O. Schenk. This dock, involv- 
ing in its construction the expenditure of nearly two 
million pounds sterling, has recently been completed and 
opened for traffic, 





|the loss of a distinguished engineer. 
| member of the Institution of Civil Engineers for over 


Amongst others we | 
| during a continuous run of three hours’ duration. 


Mr. Meik had a large circle of friends in Westminster, 
by whom he was highly respected, and who will mourn 
He had been a 


thirty years, and was frequently consulted by various 
authorities in this country and abroad, among these being 


Commissioners. 


HARRY W. COX. 


WE have to record with regret the death on Saturday 
last of Mr. Harry W. Cox, who has been fitly termed a 
martyr to science. Mr. Cox was an electrician who 
devoted his life to the study of the X-rays from the time 
of their discovery by Réntgen in 1895, and succeeded in 
greatly improving the necessary apparatus, especially 
that type of it which is peculiarly adapted for surgical 
purposes. The effects of the rays on the human body 
were not thoroughly understood when he commenced to 
investigate and manufacture the apparatus, or possibly 
his life need not have been sacrificed. While their 
beneficent effects in some cases was fully established, the 
fact that under certain circumstances or when applied 
too frequently these rays could do serious damage was 
unsuspected, or at any rate ignored. 

About eight years ago, Mr. Cox, when engaged in 
some investigations, noticed a mark on one of his hands. 
It was the commencement of the trouble, and eventually 
what is now known as X-ray dermatitis, made its 
appearance. For this disease, which it is said has much 
resemblance to cancer, there is at present no known 
Gradually at first, and latterly more quickly, the 


cure. 
disease took hold of its victim. First the left hand, 
then the right hand and arm were effected. Amputation 


was resorted to, but was of no avail, and finally the 
neck and head were attacked. 

In spite, however, of intense suffering, and the 
knowledge that no mortal aid could help him, Mr. Cox 
continued his business, striving to make and making more 
perfect the apparatus which was to be such a help and 
blessing to others, till, a few months back, even his 
indomitable will could no longer urge on his crippled body, 
and he had to give up work. For months, nay, for years, 
he suffered agony which was sometimes intense, but it is 
ssid of him that he was never known to complain, and 
in a word—cheerfully laid down his life for the good of 
others. 


| NEW BRAZILIAN TORPEDO-BOAT DESTROYER. 


THE official full-speed trial of the torpedo-boat destroyer 
Sergipe, built for the Brazi ian Government by Yarrow and 
Co., Limited, of Glasgow, took place on Friday, the 8th of 
July, on the Skelmorlie deep-water measured mile at the 
mouth of the Clyde, and the contract speed of 27 knots, 
carrying a load of 100 tons, was exceeded. The actual speed 
obtained was 27.676 knots on the mile and 27.605 knots 
The trial 
was under the supervision of Captain Amynthas Jose 
Jorge, Captain Ribeiro da Costa, Captain Alvaro Rosauro de 
Almeida, Lieutenant A. Marques and Lieutenant A. F. da 
Rocha, representing the Brazilian Naval Commission. The 
Sergipe is the last of the ten destroyers ordered by the 
Brazilian Government from Messrs. Yarrow. The first seven 
vessels are now in commission in Brazil, the eighth has just 


left the Clyde, and the ninth has been handed over to the | 
The | 


Brazilian authorities and will shortly leave for Rio. 
dimensions of the destroyers are :—Length, 240ft.; beam, 
23ft. Gin. They are propelled by two sets of four-cylinder re- 
ciprocating engines— 8000 horse-power collectively—balanced 
on the Yarrow, Schlick and Tweedy system. Steam is 
supplied by two double-ended Yarrow boilers of the latest 


type. 


DOUBLE-FNDED PIPE SCREWING MACHINE. 





A PIPE screwing machine of somewhat unusual proportions 
has recently been constructed by Joshua Heap and Company, 
Limited, Ashton-under-Lyne. It is of massive design and 
substantial construction, so as to be able to deal efficiently 


the Rangoon Port Commissioners and the Caleutta Port | with two ends of Gin. tubes, 7ft. long, simultaneously. With 


this object a sliding headstock is provided at each end of the 
bed, and this can be quickly moved along the bed by rack 
and pinion gear. The leading screw extending the full 


| length of the machine is fitted inside the bed, and the head- 


stocks are engaged with it by means of nut boxes. Two die- 
holders or screwing heads are fitted one at each end, and 
these are provided with a releasing motion for opening 
the dies automatically when any predetermined length 
has been screwed. In addition there is a hand releas- 
ing motion worked by means of a lever on the side of 
the machine device for closing the dies automatically on the 
return of the carriage, and micrometer adjustment for making 
fine regulation of the dies while the machine is working. 
The heads are of the firm’s latest design, in which the dies 
have always a solid support, whether the heads are open or 
closed with the object of giving uniform and parallel threads. 
Two adjustable self-centering vices are fitted between the 
screwing heads. These are of a special open-jaw type, to enable 
the tubes to be inserted and withdrawn with the least 
difficulty. They are provided with strong square right and 
left-hand threads, and are traversed along the bed by means 
of double rack and pinions. To take up the wear adjusting 
strips are fitted. Both screwing heads are operated from one 
shaft, and the machine is driven by means of a three-speed 
cone pulley. All the gear wheels are cut from the solid, and 
where exposed are efficiently guarded. 


CONSOLIDATION TYPE LOCOMOTIVE FOR THE 
SOUTH MANCHURIA RAILWAY. 


AN exceedingly powerful locomotive, forming one of an 
order of twelve, just completed by Beyer, Peacock and Co.., 
Limited, Manchester, for the South Manchuria Railway, is 
illustrated on the next page. These engines have been built to 
the requirements of M. Yoshino, chief mechanical engineer, 
and are ofspecial interest, since they are the first British-built 
locomotives for that railway. Theconditions required a loco- 
motive capable of hauling a train weighing 900 tons behind 
the tender over a gradient of 1 in 100, combined with a few 
curves of 15 chains, at a speed of 16 miles per hour, and 
under the worst conditions of adhesion. In the design special 
consideration had also to be given to the piping arrangements 
owing to the extreme coldness of the climate in the winter, 
when the temperature occasionally falls to 40 deg: below zero 
Fah. The general features of the locomotive will be gathered 
from our illustration. The boiler is large and has a wide fire 
box of Belpaire form extending over the hind coupled wheels. 
The throat plate is sloped forward at the bottom, over the 
driving wheels, and the back plate is also inclined 
forwards. The fire-box is shallow and _ is supported 
at the front end on a steel casting connected to the side 
frames and at the hind end by means of a flanged plate 
between the frames. The inside fire-box is of copper and the 
tubes are of brass, 2in. diameter. The water spaces sur- 
rounding the fire-box are ample, increasing from 4in. at the 
bottom ring. The fire-box is provided with rocking firebars 
with a drop grate at the front end to suit the local coal, 
which is of the non-caking bituminous variety and of fairl) 
good calorific value. There are two safety valves of the 
Coale pop muffler type adjusted to blow off at 180 Ib. per 
square inch. The steam regulator in the dome is of the 
slide valve pattern with easing valve, and the regulator leve1 
is of the pull-out kind, with a quadrant ‘for locking. Two 
Nathan injectors and a Nathan sight-feed lubricator are car 
ried on the fire-box. 

The smoke-box is fitted with a deflector plate, and a circu- 


| lar wire spark arrester is carried between the blast pipe top 


and the chimney bottom extension. The chimney is of cast 
iron with a copper top. The cylinders, as will be observed, 
are outside the locomotive frame, with steam chests above 


| and with cast iron slide valves of the Richardson balanced type 


with trick ports. Walschaert’s valve gear is fitted, the 
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reversing being operated by screw. The frames are of 
Siemens-Martin acid steel, 1fin. thick, The tires and axles are 
of Vickers, Sons and Maxim’s manufacture, while the wheel 
centres of special steel were cast in Beyer, Peacock and Co.’s 
own foundry. The steel has an average tensile strength of 
about 30 tons per square inch, with 30 per cent. elongation in 
vin., and a lin. square bar giving an unbroken bend at 90 
deg. The axle-boxes of the coupled wheels are of mild 
steel, case-hardened and provided with parallel liners to the 
front and back of each box. The hornblocks are of cast 
steel. The pony truck is of the swing bolster type, arranged 
to allow 5in. total side play. The truck axle-voxes are of 
cast iron, with slides of the same material. 

The spring arrangements are in t wo separate systems, there 
being compensating beams between the pony truck and the 
leading and intermediate wheels, forming one system, and 
again between the driving and trailing wheels, forming 
unother system. The ‘*‘ New York’’ air brake is fitted. It 
acts on the coupled wheels, and has compensating gear on the 
cross beams arranged to give equal pressure on each wheel. 
The cab has a double root and sliding windows at each side, 
while doors in the front plate give access to the platform on 
each side of the engine. The back of the cab is closed in, 
leaving merely a passage for firing. The cab is provided 
with upholstered seats on each side for the driver, and all 
handles are within easy reach of the driver when seated on 
the right-hand side. Special protection has been provided 
for all taps, &c., to prevent frost troubles in the winter. 

The tender has a main frame of steel channels, and is 
carried on two four-wheeled bogies with steel plate frames. 
The water tank has a capacity of 4180 gallons, and the fuel 
space amounts to 400 cubic feet. The braking is effected by 
means of the ‘* New York ”’ air brake and hand screw brake 
combined. The engine is fitted with a wooden cow-catcher, 
and the couplers are of the American ‘‘ Climax ’’ pattern. 
The following are the leading particulars of the engine :— 


* Gauge of rails .. as os $f. S3in. 

Cylinders (outside) 
Diameter and strok« 
Centre to centre 


Z15in. by Zsin. 
7ft. lin. 
NW heels— 


Diameter of boyie 2ft. Yin. (2) 


front 4ft. 6.n. 
intermediate 4ft. Gin. | Chunled 
driving =. Se Tee ee tft. Gin, si aaah 
hind : - 4ft. Gin 
Bowie sr ak 5 - 
Boiler. 
Length ‘ - ee . lift. 
Diameter (outside) at front, telescopic 6ft. Ofin, 
Height from rail .. Pe . oft. 4in 
Tubes— 
Number and diameter 359, 2in 
Length between tube plates 14ft. 55in. 
Copper fire-box— - 


Length, inside 

Width, inside .. .. 

Height at back, inside .. S 

Centre of boiler to roof, inside 
Outer shell— 

Length, outside 1Oft. 


Front plates inclined forward 
5ft. Yin. 
5ft. 45in 
lft. L5in. 


Width, outside 6ft. Thin. 
Centre of boiler to top of shell 3ft. 2Zin. 
Shape of top and how stayed Belpaire 
Heating sur face— 
Tubes ti 2717.5 sy. ft. 
Fire-box : ae 180 sq. ft. 
MOR eles «6k. ie ; 2807.5 sq. ft. 
Area of fire grate ; ; 48 sq. ft 
Boiler pressure ‘arr és, fe. 45 See 
Tractive power per pound of mean effective pres- 
sure in cylinder .. ; +s ee 230.7 
Wheel base— 
Centre of bogie to front eer . Sit. 4in. 
Front to intermediate .. ? ; 5ft. in. 
Intermediate to driving os ek ee 
Driving to hind oft. 2in. 
Extreme wheel base oe 23ft. Sin. 
Weight on rails, fuil— t. c q 
er) 4 és o Ses 
eae . a oe is owe ae ee 
Intermediate Re ince oun ee tke 17 6 0 
Driving Seca ee ran aaoe Sek Is 0 0 
OEE oc. ve. \as Ao. wee ew? sh ~ ws > 
Total ? ae Tee s eo 
Tender— 


Water capacity 

Fuel capacity .. ; 

Wheels, diameter .. .. .. - 
Wheel base, centre to centre of bogies * 


4180 gallons 
400 cubic feet 
2ft. 9in. 

11ft. 6in. 


- ~* es bogie wheels ee 5ft. 
Shape of tank .. Tae ee. 
rake .. .. 1. «2 o «os « “New York” air and hand screw 
Weight on rails, full— t. © q. 
ES ag! vig. aa ae ee ae at et 
Hind bogie 2511 2 
Total 49 4 3 











FORESHORE PROTECTION. 


IN our issue of March Ist, 1907, we gave an illustrated 
description of the De Muralt system of foreshore protection 
as carried out with considerable success in Holland. A 
section of 138 square yards of concrete facings has just been 
laid on this system at Tilbury, on a bank near the terminal 
station of the London, Tilbury and Southend Railway. This 
is the first example of this class of work to be seen in this 
country. The facing consists of concrete slabs 2#in. thick 


and 16in. square; every alternate slab rests on rabbets 
formed on the sides of the adjacent slabs. In the centre of 





wash or scour from getting behind it and carrying away the 
material of which the river bank is composed. The cost of 
laying these slabs is given as 6d. per square yard, and two 


| men lay 20 square yards a day. In about a week the whole 


work, 100ft. long by 12ft. 6in. deep, was finished. 

The work has been executed by Messrs. Cochrane and 
Sons, of 39, Victoria-street, S.W., as contractors for the 
Foreshore Protection, Limited, of 38, Victoria-street—the 
manager of which is Mr. Ernest Latham—under licence from 
which all works on the De Muralt system in this country 
will be carried out. This company has recently been 
established to exploit the latest Dutch methods of coast 








LAYING THE CONCRETE SLABS 


every second slab is inserted an armoured ‘‘ key’’ about 3in. | protection. It may be added that De Muralt-slabs are now 


square and 13in. long. These keys project into the ground | 
from the underside of the slab some 10in. or 1lin., thereby | 
firmly securing the slab in position. The armouring in the | 
slabs which receive the keys consists of a ring of fin. steel 
bar, surrounding the hole through which the key passes. 
The key itself has also light steel armouring running 


through it. 


In the work under notice, which is illustrated in the 
accompanying engravings, the clay bank was made up and 
carefully graded to a slope of 1in 2, A concrete foot wall 

| 18in, deep and Yin. wide was first constructed on the saltings | going exactly to the square yard. The armouring of the 


being manufactured by Messrs. Cochrane at their yard near 
Brimsdown, Essex. 

The completed work at Tilbury has a handsome appear- 
ance, and its future maintenance will, it is alleged, be 
practically nil. The slabs used were imported from Holland, 
as their manufacture in this country has not yet been 


| sufficiently large to place a stock at the disposal of the 
| contractors. As a fact, the slabs now being manufactured 


at Brimsdown will differ slightly from those used on the 
Continent, in as much that they will be 18in. square, four 








DE MURALT FORESHORE 


at the toe of the wall, and on the bank above this the slabs 

were laid. Pockets of clay were extracted with a kind of 
| gouge of slightly lesser diameter than the key, and into the 

holes thus made the keys were inserted and driven home 
| with a wooden mallet. 

The great advantages claimed for the De Muralt facings 
over similar work in massed. concrete are, first, that the whole 
facing is more or less elastic, and will settle with the earth 
behind it without causing cracks to commence on the surface, 
and, secondly, that the facing will also efficiently prevent the 





PROTECTION AT TILBURY 


keys has also been improved upon, and now consists of two 
staples of tin. steel bar bound together with steel wire; this 
combination has been adopted to resist any bending stresses 
to which the keys may be subjected by the liability of the 
facing to slip down the surface of the bank, and at the same 
time to prevent the key from splitting when being driven 
home. 
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WARSHIP BUILDING ON THE CLYDE. 





DurinG the tour of inspection of naval work now in 
progress for the Government in Clyde shipyards and 
engine shops, made by the First Lord of the Admiralty and 
other officials, on May 26 and 27, there came under official 
notice work which foramount and importance has not been 
equalled at any previous period in the history of naval 
The works visited 
were as follows :—Scott’s Shipbuilding and Engineering 


shipbu:lding in private establishments. 


and as usual the covered in fitting-out basin of the com- 
pany is well occupied with destroyers undergoing com- 
pletion. The official full-speed trial of the Brazilian 
destroyer Paranna, the ninth of the lot, took place on the 
measured mile, Skelmorlie, on May 17th, when a mean 
speed of 28.736 knots was attained during a continuous 
run of three hours, the mean air pressure being 2in. The 
contract speed of this, as of the other vessels, is 27 knots 
when carrying a load of 100 tons. In every case the 
contract speed has been considerably exceeded. Like 
the British destroyers of 27 knots guaranteed speed, the 


Company, . Greenock, where the recently launched | design of these Brazilian destroyers has embodied 
Colossus was the chief object of interest; the Fairfield | strength of construction and good sea-going qualities 


Shipbuilding and Engineering Compauy, Govan ; 
and J. 


Co., Dalmuir ; and Wm. Denny Bros., Dumbarton. Count- 
ing vessels on the stocks, vessels afloat, fitting-out, or still 
to hand over, or “vessels still in the embyro or early 
stages, an aggregate displacement tonnage of close on 
130,000 tons came under review. Comprised in this 
aggregate were two Dreadnought cruisers, tive protected 
cruisers, and twenty-five torpedo destroyers. 

Since the date of the original visit, further orders for 
six torpedo destroyers have been placed on the Clyde ; 
making, with the four ordered a short time previously, 
ten out of the twenty-three vessels of this type provided 
for in the Navy Estimates of the current year. The 
four “ special ” boats—out of the six given to particular 
builders, who-are to be allowed a freer hand than usual in 
modifying details and securing the best possible speed 
results—are shared by Yarrow and Co., Scotstoun, and 
Wm. Denny and Brothers, Dumbarton ; but in the latter 
case only the hulls of the vessels are concerned, the 
machinery being supplied by the Parsons Marine Steam 
Turbine Company, Wallsend-on-Tyne, which is, in fact, the 
responsible contractor. The six destroyers placed later— 
practically of the same class, although “ standardisation " 
is more closely followed in their case—have been dis- 
tributed as follows :—Three are to be built by John Brown 
and Co., Clydebank; two by Wm. Denny and Brothers, 
Dumbarton; and one by Wm. Beardmore and Co., Dal- 
muir. The propulsion of the four special boats will be by 
twin screws, driven in the case of Messrs. Yarrow’s two 


by Brown-Curtis turbines, and in the two built at Dum- | 
If, as is | 


barton by geared turbines of the Parsons type. 
likely, the three vessels which are to be built by John 
Brown and Co., Clydebank, are fitted with Brown-Curtis 
turbines, as many as nine of the twenty vessels given out 
will be propelled by twin screws. 

Wm. Beardmore and Co., Dalmuir Shipbuilding Works, 
and Parkhead Forge and Steel Works, now find them- 
selves in mostly all departments in a state of brisk 
activity after a prolonged period of dulness, which they 
perhaps more than any other combined shipbuilding and 
steel manufacturing concern have experienced. At 
present they have perhaps the largest tonnage on hand 
of any private building firm. This includes the battle- 
ship Conqueror, one of the three “contingent” battle- 
ships of last year’s programme, the orders for which 
were placed, one each, with Clyde, Tyne, and Thames 
builders in December. March, 1912, has been officially 
assigned as the date for the completion of these vessels. 
Another vessel assuming shape on the stocks in their 
works is the “Improved Bristol” cruiser Weymouth, 
5000 tons, the order for which was received in October. 
Fitting out in the tidal basin and now practically ready 
for trials is the cruiser Gloucester. 

In the forge and steel works, Parkhead, the company 
is also well employed on substantial orders for material 
for warships building at other centres. The gun shops at 
Parkhead are being further requisitioned for guns of the 
largest calibre, the initial productions in this direction 
having given such satisfaction as to lead to the fresh con- 
tracts. Work is proceeding at Dalmuir with the laying 
down of plant and buildings suitable for the work of gun 
mountings. 


In the Clydebank works of John Brown and Co., 


Limited, work is now proceeding briskly on the bottom | 
structure of the battleship cruiser for the Austfalian | 


Government, the keel of which was ceremoniously laid on | 
June 23rd by Sir George Houston Reid, High Commis- | 
sioner in London for the Commonwealth. About the | 
same date in June the company completed the trials of | 
the ocean-going torpedo destroyer Beagle. The Beagle | 
is the first of the class of sixteen vessels of the 1908-9 
programme, and the actual contract for her was placed 
about the end of January, 1909. Her keel was laid on 
March 17th last year, and on January 18th this year she 
began running a series of trials with the view to deciding 
the best form of propellers. She was taken on official 
full speed trials on April 2nd, and as above stated, 
completed all her tests about June 20th or 22nd. 
She has thus been entirely completed in fifteen months 
from the laying of the keel, and represents a powerful 
addition to the fleet of ocean-going, coal-burning 
destroyers of the British Navy. Occupying a place in 
the firm’s tidal basin also is the second-class protected 
cruiser Bristol, which about the beginning of April 
returned from a series of speed and other trials on the 
Firth. The Brown-Curtis type of turbines is fitted on 
this vesse]. The naval engine work on hand at Clydebank 
is very large in amount as well as interesting in character, 
representing about 150,000 indicated horse-power. 

The Fairtield Shippuilding and Engineering Company, 
Govan, is now dealing with the keel portion of the cruiser- 
battleship ordered in March for New Zealand. The 
second-class protected cruiser Glasgow was put through 
speed and other trials early in May, and is now in the 
tidal dock, being brought nearer to the handing-over 
stage. Other vessels, afloat and on the stocks, are the 
two destroyers for Australia, and three destroyers at 
various stages for the Home Navy. 

Yarrow and Co. are now preparing the berths for and 
beginning the construction of two British destroyers. 


the 
London and Glasgow Shipbuilding Company, Govan; A. 
Inglis, Pointhouse ; Yarrow and Co , Scotstoun ; 
John Brown and Co., Clydebank; Wm. Beardmore and 


as of even more importance than high speed. The first 
seven of the ten vessels are now in Brazil, and the eighth, 
the Santa Catharina, has just left. 

The London and Glasgow Shipbuilding and Engineering 
Company, Govan, early in June got through the speed 
and other trials of the torpedo boat destroyer Rattle- 
snake for the British Admiralty. The Admiralty require- 
ments have been exceeded in every respect, and the 
vessel gave entire satisfaction to the officials. All the 
preliminary and official tests proved thoroughly successful 
on the first trials. In her case completion was rapidly 
attained, partly because the whole of her boilers (Yarrow) 
and turbines (Parsons) were fitted in place before she was 
sent off the stocks on March 17th. There is now clearly 
in evidence on the stocks of this yard—which is about to 
undergo considerable extensions, and to have added to its 
facilities for naval work a tidal basin of good area and 
depth—the bottom structure of the “ improved Bristol ” 
cruiser Yarmouth of 5000 tons, the order for which was 
received in October simultaneously with the placing of 
the sister vessel Weymouth with Beardmore’s at Dalmuir. 





INDEPENDENT BOILER-FEED PUMPS. 


THE accompanying illustration represents a set of Davidson 
independent boiler-feed pumps made by W. H. Bailey and 
Co., Limited, Manchester. These pumps are specially 
designed for steamship purposes. They have steam cylinders 
93in. diameter, and pump cylinders 7in. diameter by 24in. 
stroke. Each set of pumps is provided with an automatic 
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SHORT NOTICES. 


The Art of Aviation. By Robert W. A. Brewer. London : 
Crosby Lockwood and Son, 7, Stationer’s Hall court, E.( 
Price 10s. 6d. net.—The literature ofthe aeroplane is at present 
exhibiting a rate of growth almost equal to that with which 
the art of flying is itself advancing. In view of this w 
refrain from styling Mr. Brewer’s book as the latest ; but we 
have no hesitation in stating that from the point of view of 
the general public the volume before us will be found one of 
the best recently issued. Im dealing with a subject which 
possesses both popular and technical interest, there is « 
temptation to the author to overload his book with purel\ 
descriptive matter of a mvre or less catch-penny nature. 
Such a course has not been followed in the present instance. 
The author has struck a nice balance between the purely) 
technical treatise and the popular account. For this reason 
we believe many readers will appreciate the work. It is 
seriously written, yet it possesses much of the charm that 
will attract the general reader. The author has wisely avoided 
the historical-aspect of his subject and confined his attention 
to the problems and principles in the aeronautics of the 
present and the future. This work is full of suggestiv: 
passages, it is well written and illustrated, and contains « 
good store of information essential to the novice in flight 
Those who for the present have no intention of trusting 
themselves on the wings ef an aeroplane will still find th« 
book of value; those who already are engrossed in the study 
of aeronautics cannot afford to ignore it. 

An Elementary Text-book on Mechanical Drawing. By 
John E. Jagger. London: Charles Griffin and Co., Limited 
Exeter-street, Strand. Price 10s. 6d. net.—This 1s au 
admirable book for the young draughtsman. All th 
information it contains is of a thoroughly practical kind 
and the numerous engravings accompanying the text cannot 
be praised too highly. Uniformity in the style of working 
drawings is much to be desired, and we can imagine no 
better means towards this end than by taking the standards 
laid down in this book as an example. The details chosen 
for illustration are sufficiently general and comprehensive to 
make the book of value to the novice in all its branches of 
mechanical draughtsmanship. A feature of the work dis 
tinguishing it from most others on the same subject, is 
the summary of the purpose and manner of working of 
each part dealt with. Much care, it is obvious, has been 
expended on the arrangement of the book, and we believe 
readers will appreciate the author’s manner of exposi- 
tion, and the provisions made for their complete grasp of the 
subject, for Mr. Jagger has the ability of being able to 
impart to others his own clear and exact knowledge. Thi 
inclusion of a sample tracing, blue print, and black line 
print, may seem to some slightly superfluous, but we 
mention it as an example of the completeness characterising 
the whole book. 

American Producer Gas Practice and Industrial Gas Engi 
neering. By Nisbet Latta. London: Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, E.C. Price 25s. net.—This 
book may properly be described as a catalogue of processes 
and machines employed in the industrial application of pro 
ducer gas. As such it fulfils its duty admirably. Its purview 
is extensive, and embraces all considerations from the latest 
type of gas engine to the correct temperature required for 
making candy. Whether its use is equally extensive we are 
doubtful. Under certain circumstances it may prove of great 
value; under others it will be a mere encumbrance. Inter 
spersed between the descriptive matter there are here and 
there to be found references to the theoretical side of the sub 
ject, but the author rarely, if ever, ventures to express an 
opinion of his own, contenting himself with quoting those of 
others. The avowed object of the book has, however, been 
fulfilled, and the author places before his readers a clear 
account, illustrated with many excellent engravings, of all 
the apparatus and appurtenances associated with producer 
gas practice. It is, of course, written from the American 
standpoint, and, therefore, its value to readers in this 
country is somewhat diminished. As a work of reference it 
should command some respect ; as a text-book on the sub- 
ject it cannot be recommended, as it has not been written as 
such. 
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DAVIDSON FEED PUMPS 


control tank for regulating the working speed according 
to the supply of water from the hotwell, and quadruple 
valves are fitted on the delivery branches. The steam 
cylinders are fitted with the Davidson valve arrangement, 
which is as simple as that of an ordinary steam engine, and 
has the important feature of being absolutely positive in the 
closing of the steam port before the piston reaches the end of 
the stroke, thus using the steam expansively, and giving a 
gradual slowing down of the speed at each end. This valve 
gear consists of one valve actuated by a positive mechanical 
connection with the main piston-rod of the pump, being 
assisted in its movements by the steam. The motion of the 
valve on its face is such as to obviate scoring and cutting. 
When once started it requires no adjustment or re-setting, 
and enables the pump to work steadily and noiselessly at all 
speeds from dead slow up to about 100 strokes. The valve 
steam chest is cylindrical, and is bored out to make a true 
face for the valve and pistons which assist in operating the 
valve. These pistons are connected together, sufficient space 
being allowed between them for the valve to which they are 
attached and the steam ports. The valve is controlled and 
operated by a cam acting on a steel pin, which passes through 
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One or two other small craft are in evidence on the stocks, 








the valve into the exhaust port in which the cam is situated. | @°* ' 

The cam is connected by a lever and rod to a crosshead on L’ Aviation. Par MM. Paul Panlevé (de 1|’Institut) et 
the main piston-rod. In addition to this mechanical opera- | Emile Borel. 1 vol. in-16, avec figures, de la Nouvelle 
tion steam is alternately admitted and exhausted to and | Collection scientifique. Publiée sous la direction de M. Emile 
from the backs of the pistons in the steam chest by small} Borel, Professeur 4 la Sorbonne. 3.50f. (Félix Alcan, 
ports. The whole arrangement is extremely simple. éditeur.) 
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PORTABLE SUCTION GAS ENGINE. 





THE latest type of portable suction gas engine, which has 
heen desigoed by Capel and Co., of 168, Dalston-lane, N.E., 
to do the same work and fulfil the same conditions as the 
portable steam engine, is shown in the accompanying illus- 
trations. The advantages claimed for the portable suction 
engine over the steam engine are as follows :—(a) The initial 
cost of the suction engine is about half that of the steam 
engine ; (6) the weight of a suction engine is about two-thirds 
of that of a steam engine; (c) the cost of running a suction 
engine is from one-tenth to one-twentieth of that of a steam 
engine; (d) the suction engine can be started in 10 to 15 
minutes from cold; and (e) the attention required by a 
suction engine is much less than by a steam engine. 

The half-tone illustration is reproduced from a photograph 
of one of the firm’s 18 brake horse-power sets. The engine 
itself has a shallow bed-plate bolted to the girder frame work. 
The cam shaft is supported in three bearings, and is ring 
lubricated. The cylinder is supported by the bed-plate right 
to the back, and the liner and piston are longer than it is the 


vanes on the under side of the ashpit. A shallow layer of 
water is kept automatically in the ashpit immediately under 
the fire-grate, and the combined heat of the engine exhaust 
below and of the fire above evaporates this water to the full 
extent that it can be taken up by the fire. This arrange- 
ment has, the makers inform us, proved itself of great 
advantage in their plants. With it, they state, the consump- 
tion of fuel is considerably reduced, the gas is cleaner and 
more reliable, and the grates last longer by reason of the 
large quantities of steam available, the want of which has 
been and is the cause of so many unsatisfactory results with 
other suction plants. The scrubber is of the ordinary type, 
except that the inlet gas pipe from the generator, the outlet 
gas pipe from the top of the scrubber, and the overflow water 
pipe all enter underneath. The sump box is also fixed 
immediately underneath the scrubber between the girder 
frames. 

The framework is supported on axles of 4in. square iron, 
the fore turn-table being a malleable casting, from which a 
tie rod proceeds to the back axle. The road wheels are double 
spoked, Sin. wide,and the whole plant is said to be particularly 
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SECTION OF PORTABLE SUCTION GAS 


usual practice to make them. The liner is held up at the 
back by a broad flange, and is left free to expand at the 
front. There is no water joint at the end of the liner, and 
the makers allege that they have eliminated one of the most 
frequent causes of trouble in gas engines. The governor 
controls the admission of the mixture, so that a continuous 
impulse may be given at all loads, and the consumption of 
fuel be in proportion to the load. Magneto ignition with 
variable timing gear is fitted. 

The cylinder is lubricated by a force pump so as to make 
certain that the piston rings are being properly oiled. 
A separate lubricator is provided for the gudgeon pin, and | 
the crank is lubricated by a centrifugal ring. Refilling of the 
lubricators does not require the stopping of the engine. The | 
water-cooling spaces in both cylinder and breech-end are | 
large, and can be inspected at any time by removing the back | 
plate—a simple operation, taking a minute or so. 

The: gas producer has been specially designed for this 
portable plant, and the grate area dimensions of furnace have 
been made large su as to burn coke, or even charcoal, as well 
28 anthracite coal. The generator is arranged on the firm’s | 
patented regenerative principle, the exhaust from the engine 
being led into an expansion chamber underneath the ashpit, | 
the gases being directed by a curved pipe against radiating | 
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rigid, the engine running under full power without vibration, 
almost as if on a concrete bed. On the pulley side of the engine 
there is a clear run back and front, so thata belt drive can be 
arranged in either direction. The cooling of the engine and 
scrubbing of the gas is carried out in asimple manner. A 
small plunger pump is driven by an excentric from the cam 
shaft, and pumps water from a small rectangular tank 
placed alongside the engine through the cylinder and scrubber 
and over a wire-mesh cooler. A comparatively small amount 
of water does, we understand, all the cooling and cleaning 
necessary. The following are some of the leading particulars 
of this plant :— 


Cylinder— 


re es 4 ee ae 

eee Sainciey hei taste or anbase . Lbin. 
Fly-wheel .. ee a 4ft. Sin. dia. by 6in. face 
3 eee ..  2ft. 4in. dia, by 10in. face 


Road wheels — 
Front pair 
Back pair 


.. ss 2ft. dia. by Sin. face 
ake eisai ek casos ee .. 2ft. 6in. dia. by Sin. face 
(Each pair mounted on 4in, square axle.) 

Overall length, exclusive of shafts .. .. .. .. .. 12ft. 


» Width at axles 5ft. 6in. 
» so, MOORE nn cn ae se dft. Gin. 
Height from ground to top of scrubber .. 6ft. 3in. 


centre of engine 


” ” 3ft. 
Total weight when ready for running About 4 tons 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPULSORY WORKING OF PATENTS. 


Sir,—In an article on ‘‘ International Working of Patents,” 
published in THE ENGINEER of July 8th, the concluding paragraph 
refers to certain resolutions of the Brussels Conference, and goes 
on to say ‘‘ These and incidental resolutions are purely a repetition 
of similar action taken by the Association on a previous occasion, 
but they form no valid reasons why the United Kingdom should 
depart from a new system which is proving to be of considerable benetit 
to manufacturers and workers in this country.” have italicised the 
concluding words of this paragraph to which in particular I wish to 
direct your attention. Permit me toask upon what facts you base 
your opinion that the new system is beneficial / 

I am aware that statements to the same effect have been fre- 
quently made during the last few years. But I have never been 
able to discover that they had any basis of fact for a foundation. 
Patent agents, one would imagine, would be among the first to 
become aware of the benefits alleged to be proven. Neither I*nor 
a number of my colleagues who enjoy fairly large practices have 
been able, as yet, to discern among their manufacturing and work- 
| ing clients, any evidences of the advantages of the new Act; they 
can adduce, however, a great deal of evidence in a contrary sense. 
But perhaps they have been looking in the wrong direction. 

London, July 7th. A CHARTERED PATENT AGENT. 

[{‘‘A Chartered Patent Agent” can scarcely be unaware that as a 
result of the Act several new factories have already been esta- 
blished in England, and that a large number of licences for inven- 
tions originally made only abroad have been taken up by British 
manufacturers, with the result that home labour is employed on 
work which was originally done abroad. We suggest to ‘“A 
Chartered Patent Agent” that he should digest the remarks on 
this subject made by Mr. Temple Franks in his report on patents 
| in 1909. Mr. Franks says: ‘‘It seems probable that the mere 
existence of the section and of the power to revoke has tended tu 
bring about the establishment of manufactories in this country and 
an increased employment of British labour.” —Ep. THE E. } 


THE MISSING QUANTITY. 

Sirn,—A letter appeared in THE ENGINEER of July Ist on the 
subject of the missing quantity. The writer described how he had 
tried to compare the amount of water passed by the drain cocks 
with the theoretical missing quantity deduced from indicator dia- 
grams. It is hardly to be expected that a similar result would 
be obtained. Probably a certain amount gets blown out when the 
exhaust valve opens before it has had time to run down to the 
drain cock ; also there is little doubt that a further quantity re- 
evaporates when the pressure is relieved and passes out as steam. 
I once tried an experiment with a small steam-driven gas com- 
pressor. The steam supply was at the time very wet, and it 
appeared that by opening the drain cocks an average increase in 
revolutions of about 19 per cent. could be obtained, the steam 
valve not being altered at all. The probable explanation was that 
a large quantity of water boiling during the exhaust set up a 
back pressure and choked the engine. This is further borne out 
by the fact that an engine supplied with very wet steam will some- 
times show a very heavy and prolonged exhaust, less of the 
nature of a beat than of a long blast throughout the stroke. 
Your correspondent also inquired if any attempt had ever been 
made to measure directly the amount of the condensed steam. 
This would appear to be almost an impossible task. The water is 
deposited on a large area, and some of it may even be in the form 
of a mist suspended in the steam; one cannot see how the 
amount could be directly estimated. L. H. G. DINEs. 

Swindon, July 13th. 








Str,—In your issue of July Ist ‘‘Q.” raises the question of the 
measurement of the missing quantity. The method used by “Q.” 
in his experiments is open to objection. In the first place, unless the 
drain cocks are opened and shut automatically at the precise moment, 
each of them will be alternately discharging steam before and after 
| expansion and after compress on into a common receiver. Again, 
| steam expanding to a lower pressure—in this case, to the 
| atmosphere—without doing work will become drier, and vitiate 
| results, presuming adequate precautions have been taken to pre- 
| vent condensation through radiation from the fittings themselves. 
Perhaps if ‘‘Q.” properly installed and applied a calorimeter of 
| 
| 


the separating type to the exhaust pipe, close up to the cylinder, 

ne would overcome the disagreement previously found ; but whether 
| the mere fact of measurin the missing quantity w.1l throw a tlood 
| of light on this elusive problem remains to be seen. If ‘*Q.” will 
| refer back to the many able articles you, Sir, have published from 
| time to time on this mystery, I feel sure he will see good cause to 
modify the opinion expressed. 


Londen, July 11th. LUBRICATOR. 





A STUDY IN HEAT TRANSMISSION. 


Sir,—Following your editorial under the above heading in your 
issue of July 8th, it may be of interest to state that experiments 
of an apparently similar nature were carried out by us some years 
ago in connection with feed-water heating, resulting in the intro- 
duction of the “ high velocity ” system of feed heaters associated 
with our name. This system, in fact, depends on the acceleration 
of heat transference, which occurs when water is passed rapidly 
over a heating surface, and the streams repeatedly broken up. 

The relative value of the two processes was not, In our own case, 
defined with more accuracy than was necessary for determining 
the maximum economical velocity, the minimum amount of 
heating surface, and the restrictions imposed by frictional resist- 
ance, and other practical considerations, but the commercial value 
| of the combination is shown by the additional twenty or thirty 
| degrees of temperature obtainable in the “‘ high velocity ” heater, 
| as compared with ordinary tubular heaters of the straight or 
| return-tlow type. 

We may, perhaps, mention that in an independent series of 
experiments with a ‘‘ high velocity ” heater subsequently made for 
another object at one of the laboratories of the Victoria University, 
results were obtained and communicated to us confidentially, 
which are in close accord with those on which our system has been 
built up. It would appear, therefore, that the University of 
Illinois is going over ground which has already been fairly covered 
in this country, and taken practical advantage of. 

Manchester, July 13th. HOLDEN AND BrookE, LIMITED. 











CASTING BY THE SPINNING SYSTEM. 

Sir,—I shall be glad to know if any of your readers can give me 
information about the method of making brass castings, such as 
liners and bushes, on the “spinning” system—whether vertical or 
horizontal, if moulding-box is revolved at time of casting or when 
pouring is finished, and in what way and at what rate. 

July 4th. FOUNDRYMAN, 


THE GEOLOGISTS’ ASSOCIATION. —The Geologists’ Association will 
make a long excursion to the Dales of West Yorkshire and to 
Harrogate, from July 28th to August 6th. The headquarters for 
July 27th to August 3rd will be the Golden Lion, at Settle, and 
from August 3rd to 6th the George Hotel, at Harrogate. Among 
the places visited will be Horton-in-Ribblesdale, Ribblehead, 
Ingleton, Giggleswick, Clapham, Austwick, Gordale ‘Gorge, 





Cracoe, Hampsthwaite, Knaresborough, and Whitwood Collie ry. 
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AUTOMATIC HOT WATER INJECTOR. 





ALTHOUGH the interest attached to injectors for dealing 
with feed-water of high temperatures is largely of an 
academic character, there is undoubtedly a somewhat 
limited demand for this type of instrument in ‘hot climates. 
In specifying for these conditions, however, a mistake is 
often made in requiring that injectors shall deal with higher 
degrees of heat than are met with in actual practice, thus 
unnecessarily introducing complicated and delicatemechanism | 
which is useless under average conditions. 

Hot water injectors usually depend for their action upon 
two concentric steam cones, one for lifting and the other for 
forcing, but all injectors for dealing with water at high tem- 
peratures require the overflow chamber to be under pressure | 
while working. This is brought about by putting pressure | 





| with. 


of the passage j to the chamber c, where itSacts on the 
plunger O, and closes the overflow valve. 

The automatic device can be easily isolated if desired 
by turning the screws J/, and so closing the passages pp, v v. 
This puts the shuttle out of action, and cuts off the supply 
of steam to the chamber c, thus converting the injector into 
one of ordinary type. The sleeve and shuttle valve can then 
be withdrawn complete. 

We have been enabled to witness tests of a 7 mm. non- 
lifting injector of this type at the makers’ works. Witha 
steam pressure of 150 1b. per square inch, the instrument was 
able to take water 140 deg. Fah.; with 180lb. steam 
pressure it injected water 130 deg. Fah.; and with steam 
pressures much lower water as hot as 120 deg. could be dealt 
It is interesting to note the relationship between the 
temperature of the water leaving the injector, the feed water 
entering and the steam pressure. 

















Fig. 1i—-AUTOMATIC DEVICE FOR HOT WATER INJECTOR 


on the overfiow valve either by a hand-operated device or 

automatically. The characteristic features of a new auto- 

matic hot water injector which is being introduced by Holden 

and Brooke, Limited, West Gorton, Manchester, are two in 

number. First, a single steam cone, and secondly, a self- 

acting device by which pressure is put on the overflow valve, 

and which dispenses with all external plungers, levers, &c. 

This device has the peculiar advantage that it can be with- | 
drawn complete with its cages and seats, without interfering | 
with the working of the injector, beyond restricting slightly | 
the temperature of the water for the time being. The | 
accompanying engraving— Fig. 2—represents sectional | 
views of this injector of the non-lifting pattern, and Fig. 1 is 
a photographic representation of a sectional model of the 
automatic hot water device. It consists of a shuttle valve s 
—Fig. 2—contained in the sleeve h, its function being to 
control the admission of steam to the chamber c, into which 
the plunger O of the overflow valve projects. It is by 
means of this admission of steam that pressure is put upon 
the overflow valve, and the injector is made into one of the | 
hot water type. The shuttle valve is arranged to be acted | 
on at one end by the pressure in the delivery chamber which 
exceeds by a considerable extent that of the steam in the | 
boiler. | 


This pressure is communicated to one end of the! 
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The following dre instances when lifting water 3ft. :— 


Boiler Feed-water Delivery 
pressure. temperature. temperature. 
Ib. per sq. in. Deg. Fah. Deg. Fah. 
180 i oe et. RS . eae . 240 
150 oe > Wey eet ee) ee ee ‘Sen 236 
120 oe ae — we we Ree ‘ 212 


As the temperature of saturated steam at 150 1b. pressure is 
358 deg. Fab., and that of steam at 1201b. pressure 341 deg. 
Fah., it will be seen that although there is only 17 deg. 
difference in the heat of the steam, the temperature of the 
feed-water being the same, the temperature of the delivery 
water has increased by 24 deg. Other interesting facts noted 
in connection with this class of injector are, that when the 
temperature of the delivery jet exceeds 212 deg., the closing 
of the overflow is necessary, and to effect this a pressure of 
about 25 lb. per square inch has to be overcome on the over- 
flow valve. 





THE Society OF ENGINEERS.--On Tuesday, July 12th, 1910, a 
party of members of the Society and their friends, by permission 
of Mr. Maurice Fitzmaurice, C.M.G., Chief Engineer to the 
London County Council, inspected, under the guidance of Mr. 
J. E. Worth, District Engineer, the works now in progress in 
connection with the Northern Low Level Sewer No. 2. The works 
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Fig. 2—DETAILS OF AUTOMATIC HOT WATER INJECTOR 


valve s by means of a passage p, while the other end of the 
valve is connected with the throat of the steam nozzle by a 
passage v in the body of the injector. This pressure, in accord- 
ance with the well-known law for contracted nozzles, is less 
than that of the entering steam from the boiler—as a matter | 
of fact, it is only about one half. As before mentioned, the 
delivery pressure, on the other hand, is always in excess of or 
at least equal to that in the boiler, and the result of this 
arrangement is that a large differential pressire is ensured 
under all circumstances for the proper actuation of the 
shuttle valve, 

The action at starting is as follows :—When the steam is 
turned on to the injector the reduced pressure which is set 
up in the passage v acts on the shuttle valve at s?, and the 
resulting movement of the injector in the direction s* closes 
the port hk? which communicates with the chamber c. In 
this position no pressure is put upon the plunger O, and the 
overflow valve is consequently free to lift off its seat to allow 
the usual discharge of steam and water at starting. As soon 
as the injector starts to work, however, the pressure in the 
delivery chamber is communicated through the passage p to | 
the other end of the shuttle valve s*, and overcomes the | 
reduced pressure on the end s*. This causes the shuttle to | 





move over into the position shown, and thesteam can then pass | 
through v up a passage in the centre of the shuttle valve 
through the holes h? to the annular space s', and so by way | 


of extension, which have been completed or are now being carried 
out under the direction of Mr. Fitzmaurice, include on the north 
side of the Thames two new outfall sewers, each 9ft. by 9ft., 
which have been added to the existing lines—three—of outfall 
sewer, and are now in use; a new Middle Level Sewer, No. 2, 
from Willesden to Old Ford, some 9 miles in length, which is also 
being used, and a sewer known as the Northern Low Level, No. 2, 
which extends from Hammersmith to Bow, a distance of 124 miles, 

rts of which are now under construction. This latter sewer 
between Hammersmith and Pembroke-gardens, Kensington, is 
constructed in brickwork, and commencing with a 5ft. barrel, 


| increases in size to 6ft. 6in. diameter at this latter point, from 


which it is constructed in iron segments as far as Easttield-street, 
Stepney. The diameter of the sewer in this section varies from 
6ft. 6in. to 8ft. 6in. From Easttield-street to the pumping station 
at Abbey Mills the construction is in brick and iron, the diameter 
increasing from 8ft. 9in. to 10ft. 6in. at the latter place, where the 
sewage will be lifted about 42ft. into the outfall sewers, along 
which it will flow to the Barking Outfall Works. The depth of 
this sewer from the surface of the road varies from 20ft. to 7O0ft., 
and it lies chiefly in the blue London clay, although here and 
there water-bearing ballast is encountered. In these water- 
bearing sections it has been necessary to work with compressed air 
up to about 8lb. on the square inch. With respect to the 
construction of the portion of this sewer in iron, the segments are 
tapered on curves to the correct form, all the faces are machined, 
and liquid grout is employed under pressure to form a solid 
backing. The ironwork is lined throughout with three to one 
concrete, and the invert from springing to springing with 44in. 
blue brick. 





PROPOSED NEW DOCK FOR LIVERPOOL. 


ALTHOUGH the great new dock scheme for Liverpool 
which was referred to in THE ENGINEER of May 15th, 1908, 
has been temporarily postponed, the Mersey Docks and 
Harbour Board intends to be in 2 position to deal with the 
largest vessels likely to be met with in the course of the next 
few years, and so keep Liverpool in the forefront of the 
world’s seaports. With this object in view, the Board last 
week decided to proceed with a new scheme which Mr. A. G. 
Lyster, the Dock Board’s Engineer, has submitted. The 
scheme, as the forerunner of the larger proposal, will, when 
necessary, be capable of linking up with the latter. For the 
present it is decided to construct an entirely new dock which 
will be large enough to accommodate the largest vessels likely, 
to be met with for some considerable time. The position 
which the dock will occupy is shown on the accompanying 
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SITE OF PROPOSED DOCK 


plan. The dock is to cost £500,000, and will be situated 
immediately north of the Rimrose River Wall, Seaforth. It 
will be 1020ft. long, and its entrance will be 120ft. wide, 
while the sill will be laid at a level of 25ft. below the old 
dock sill. It is to be constructed so as to be available when 
specially required as a graving dock, the floor being laid in 
concrete at a level of 20ft. below the old dock sill, with a 
centre line of keel blocks and side line of blocks where neces 
sary, together with pumping machinery, entrance caisson, 
&c. There is to be a single-storey shed 900{t. long and 100ft. 
wide on the north quay, with the necessary paving, roadway, 
and railway sidings. For the handling of cargoes there will 
be four movable cranes, with a range of travel extending the 
full length of the shed. The entrance channel at its mouth 
will be 400ft. wide, narrowing down to 120ft., and will be 
dredged to a depth of 27ft. below the old dock sill. The new 
dock is expected to be completed in three years’ time, and 
with a 10ft. tide—the lowest likely to be met with—-a depth 
of 35ft. of water will be available. 


LEGAL INTELLIGENCE. 


J. Stone ANpD Co., Limirep, ¢. JOHN BROADFOOT AND Sons, 
LIMITED. 

THE House of Lords, on Ist July, 1910, without hearing the 
respondents’ case, dismissed with costs an appeal by J. Stone and 
Co., Limited, engineers, Deptford, against John Broadfoot and 
Sons, Limited, engineers, James-street, Whiteinch. The action 
was brought by the appellants to restrain the respondents 
from infringing letters patent for invention of improvements in 
sidelights or windows for ships or other structures. The respon 
dents denied infringement, and alleged that the letters patent 
were invalid. The Lord Ordinary held that the letters patent 
were valid, and that the inventions claimed were new, but that 
the respondents’ mechanism did not infringe either of the appel 
lants’ letters patent. This view was upheld by the Lower House. 
The Lord Chancellor, Lords Macnaghten, James, Dunedin, and 
Shaw concurred in dismissing the appeal. 


ConTRACTs.—Jens Orten-Biving and Co, have recently received 
an order from the British North American Pulp and Power Com 
pany, Limited, for six Francis turbines, of 1600 horse-power each 
and 1800 horse-power at overload. These are for the American 
firm’s Oceans Falls plant in British Columbia. The turbines have a 
single inlet from the end, and are to work under a head of 124ft., 
ata speed of 215 revolutions per minute, and will be fitted with 
bronze runners.—The Mirrlees Watson Company, Limited, of 
Glasgow, has recently received orders from the British Thomson 
Houston Company for low-level jet condensing “weeny 20,000 Ib. 
and 15,000 lb. steam duty, for the Wath Main Colliery and Great 
North of Ireland Paper Mills Company respectively, and for 
elevated jet condensing plants, with respective steam duties of 
28,500 lb. and 22,0001b., for the Scottish Central Electric Power 
Company and the Lancashire and Yorkshire Railway Company, 
Newton Heath. The same firm has also received orders for con 
densing and other plant for the Londonderry Corporation, the 
Glengarnock Iron and Steel Company, Henry Tate and Sons, the 
Westburn Sugar Refinery, Limited, and the Great Southern of 
Spain Railway Company, Limited, Aquilas. 

FREE PLACES AT THE IMPERIAL COLLEGE OF SCIENCE.—On the 
21st December, 1909, the London County Council decided to make 
a maintenance grant of £8000 to the Imperial College of Science 
and Technology, South Kensington. In return for this grant it 
secured the privilege of nominating twenty-five students for one 
year’s free instruction at the Imperial Colleze. These are now to 

filled for the first time. The instruction will be of an advanced 
nature, and therefore only advanced students who are qualified to 
enter on the fourth year of the course should apply. There is no 
restriction as to income, but intending candidates must be 
ordinarily resident in the Administrative County of London, and 
must be students at an institution aided, maintained, or approv 
by the Council. The free studentships do not entitle the holders 
to any maintenance grants, but cover all ordinary tuition fees. 
No examination will be adopted for the final selection of the 
students from the applications received. The free studentships 
will be awarded on consideration of the past records of the candi- 
dates, the recommendations of their teachers, the course of study 
they intend to follow, and generally upon their fitness for advanced 
study in science applied to industry. It is quite possible that, in 
special cases, the free places may be extended to two or more 
years. Application should be made without delay, as entries 
will not be considered after 23rd July. Application forms 
(T. 2/268) can be obtained from the Education Officer, London 
County Council, Victoria-embankment, London, W.C, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Summer Quarterly Meeting. 

THE summer quarterly meeting of the Midland iron trade 
was held in Birmingham on Thursday, and was attended, as usual, 
by buyers and sellers from the North of England, South Wales 

London, Liverpool and other commercial centres, as well as by 
represent: atives of local firms. There was an absence of animation, 
which is only to be expected at the close of what, in some depart- 
ments, has been one of the worst quarters experienced in recent 
years. At the same time there was a renewal of supplies, where 
these were urgently needed, and consumers found prices, as a 
rule, in their favour. It is expected that business will improve 
during the ensuing three months, The steel and galvanised 
iron departments were very satisfactory, and pig iron held 
its ground fairly well, but unmarked bars were weak. The 
reports from the United States and Germany do not indicate 
any improvement of the Transatlantic and continental positions, 
guietude being noticeable in each case. At the same time there 
has so far this year been a large American demand for British pig 
iron, exports to the States having improved from 54,202 tons in the 
first half of last year to 107,948 tons in the first half of this year, 
or nearly double. There is a lull in these shipments at the present 
time, but, should trade there revive, further exports may be 
expected, Generally speaking, there was an anticipation this 
afternoon that the existing depression in the English iron trade 
would soon pass away, and that the autumn and winter would 
witness a renewal of activity. Merchants generally spoke well of 
the foreign trade, especially with South Africa, Australia, and 
Japan, but the various South American States are buying less than 
usual. India is purchasing freely of some classes of iron, and of 
others only sparingly. 





Constructional Steel Brisk. 

Engineers are good customers for steel sections, which are 
quoted about £6 7s, 6d. to £6 10s, for angles and £6 17s. 6d. to 
£7 for girder plates. The bridge builders and makers of struc- 
tural steelwork are requiring better qualities than has been the 
case for some time past. There is a moderate demand for joists at 
£6 5s. Mild steel engineering bars were obtainable of reliable 
quality at £6 15s. to £7, and a good business was done.  Boiler- 
makers placed some satisfactory contracts for boiler plates, which 
were quoted £8 2s.'6d. to £8 5s, More activity was reported in 
the boiler-making industry than recently. 





Semi-finished Steel Active. 

Local makers booked some additional contracts for sheet 
bars and for blooms and billets. The comparatively new plants 
turning out this description of steel are well engaged and seem 
likely to be so for some time tocome. The fight with the foreigners 
isa keen one, but Staffordshire seems equal to the occasion, and in 
this branch is doing well. The market quotation for Bessemer 
sheet bars is £5, and for Siemens £5 2s. 6d. 


The Bar Trade and the New Scheme. 
The basis price of marked bars was re-declared at £8. 
me of the leading houses who make this best material are 
well engaged upon Government contracts, and can see their way 
ihead, new business having just been obtained. In the unmarked 
imr trade there is still a good deal of elasticity about quotations, 
ind it was reported that a further postponement had taken place 
of the negotiations which it had been hoped might have been 
brought to a successful issue for re-organising the Association, It 
is found difficult to establish again any minimum selling price, and 


meanwhile quotations for merchant qualities range nominally from | 
aid to | 


£6 2s and business is : 


It is 


. 6d. to £6 5s., delivered Birmingham, 


have been accepted recently at about £6. understood that 


the scheme which is being formulated embraces five classifications | B 
| are very busily employed. 


of iron, with proposed minimum selling prices attached to each. 
The classifications and the suggested minimums are as follows : 
Crown cable iron, £6 12s. 6d. or £6 15s.; 
quality, £67s. 6d.; merchant bars, £6: 
£6 5s.; and nut iron, £6 or £6 2s, 6d. 


; bolt iron, 
Whether the 





scheme can 





chain bars, ordinary | 
£6 2s. 6d. or | 


Copper. 
Sheets were reduced £2 per ton, and tough ingots were 
also lower. There did not appear to be much change in tubes. 


Lead and Tin. 
Sheet lead was unchanged, but English ingots were about 
30s. per ton lower. 


Quotations. 
a No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s, ; Derbyshire, 54s.; Northamptonshire, 56s. 4d.; 


Middlesbrough, ‘open brands, prompt, 57s. 6d. Scotch: Gartsherrie, 
61s.; Glengarnock, 59s. 6d.; Eglinton, 59s. 6d., delivered Man- 
chester. West Coast hematite, 66s.; East Coast ditto, 
64s., both f.o.t. Delivered Preston: Gartsherrie, 60s.; Glen- 
garnock, 58s. 6d.; Eglinton, 6d. Delivered Heysham: 
Gartsherrie, 59%s.; Glengarnock, 57s. 6d.; Eglinton, Bs. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s,; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s, 6d. to 
£7 17s. 6d.; plates for tank, girder, and bridge work, £6 17s. 6d. 
to £7; English billets, £5 5s.; foreign ditto, £4 10s. 
to £4 15s.: cold drawn steel, £9 5s, to £9 10s. Copper: 
Sheets, £69; tough ingot, £57 10s. to £58; best selected, 
£57 10s. to £58 per ton. Copper tubes, 84d.; brass tubes, 64d. ; 
condenser, 7#d.; rolled brass, 64d.; brass wire, 64d.; brass turn- 
; ing rods, 6%d.; yellow metal, 5{d. per lb. Sheet lead, £16 per 
ton, English tin ingots, £146 to £146 10s. per ton, 











The Lancashire Coal Trade. 

There was a small attendance on the Coal Exchange, and 
the actual business passing was on about the same dimensions. 
Indeed, complaints of the absence of business were general in all 
departments. Even slack was judged to be in smaller demand ; 
but, on the other hand, there was a ray of hope in connection with 
shipping and bunkering coal. Steam coal was quiet all round, 





BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is a still quieter tone in the hematite iron market 
this week. Transactions have been reduced alike in number and 
in bulk, and there is not much spirit on the part of buyers in the 
direction of covering their wanis n the early future. Buying is 
now being done from hand to mouth and at the moment makers 
have less business in hand than at any time during the past two 
years. But they are not dispirited at the position, as they believe 
that prospects favour a general improvement in trade Jater on in 
the autumn. It is felt certain that shipbuilders will be better 
customers for crude iron than at present, and that those makers 
who produce shipbuilding material will make a larger demand on 
the resources of iron smelters than has been the case for some time 
past. Prices are easier, although makers still ask 67s. nominally 
for mixed Bessemer numbers net f.o.b. Warrant sellers are not 
quoting for immediate delivery, but business is noted during the 
week at 65s. 6d. cash at three months, while buyers are at 65s. 
Stocks of iron remain comparatively low, and makers are main- 
taining their output of metal. There are now twenty-four 
furnaces in blast. Ferro-manganese and spiegeleisen are selling 
fairly well. There is not as much business being done in special 
hematite iron as of late. Iron ore is quieter at 11s. per ton net 
f.o.b, for ordinary sorts, 15s. medium, and 19s. best. 





Steel. 
There is no material change to note in the steel trade. 
The demand for Bessemer sorts is not so active as it has been, but 
| makers keep their mills well employed, and they expect a con- 
tinuance of orders, which will help them to maintain regular 
running. Mild steel is not being produced in the district. 


Shipbuilding and Engineering. 
It is reported that shipbuilders and marine engineers 
expect new orders of some importance, and in the meantime they 


Shipping and Fuel. 
The shipping trade is quiet, and freights a 
Coal and coke less active at lower prices. 


re much easier 
in price. 


be carried out depends upon the number of firms which can be per- | 


suaded to join, and it is rather feared that the requisite number 
will not be reached, though great efforts are being made. 
twenty or twenty-two firms are now reported as being favourable 
to the scheme, but this number is believed to be not half the total 
number in the trade, 


Some 


Good Demand for Galvanised Sheets. 

The galvanised sheet trade formed one of the best depart 
ments of the market, the manner in which the foreign and colonial 
demand is keeping up being highly satisfactory. Makers quoted 
tll 5s. for 24 gauge, f.o.b, Liverpool. The shipments of gal- 
vanised sheets—flat or corrugated—improved in quantity from 
35,563 tons for June last year to 39,865 tons this year, and in value 
from £497,289 to £503,664, 


Other Descriptions. 


Plain black sheets were very quiet, and makers had diffi- 
culty in maintaining quotations at—singles £7 5s., doubles £7 10s., 
ind trebles £8. There was a moderate demand for gas strip at 
#6 10s, to £6 12s. 6d., and also rivet iron at £6 15s. to £7. 
sales took place of slit nail rods at £7 5s. 


Pig Iron. 

The struggle which has lately been in progress between 
buyers and sellers was continued. Some good orders were placed 
for foundry descriptions by engineers and others, and also for 
forge sorts by the manufactured iron makers. These were accepted 
ata slight reduction upon the rates recently ruling, although the 
lowness of stocks and the regulation of output which has been in 
evidence of late prevented any emphatic decline. Quotations 
were, as a rule, fairly well upheld on the following basis :—Cinder 
forge, 48s.; part-mine, 51s. to 52s.; best all-mine, 85s.; foundry, 
90s.; cold blast, 115s.; Northampton, 49s. to 50s.; Derbyshire, 
f0s. to 51s.; North Staffordshire forge, 50s. to 51s. 6d.; best, 58s, 
to 59s, Taken altogether, the summer quarterly meeting was 
better than had been expected by the pig iron producers. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
Pig Iron Stationary. 

THERE was absolutely no new feature to report at the 
meeting on the Iron Exchange on Tuesday. It would indeed be 
difficult to find a precedent for the stagnation which prevailed in 
this department. Inquiry was slow, and speculation was con- 
spicuous by its absence. It was stated that as the Birmingham 
juarterly meeting was to be held in the ensuing week this 
kept buyers away, but in well-informed quarters it was regarded 
as an excuse for giving out orders for the present While there 
practically no change to record in most English and Scotch 
bre ands, Middlesbrough was fairly steady, but hematite was on 
the quiet side. 





Finished Iron and Steel. 


There was not much change to note. 
billets were in buyers’ favour. 


If anything, foreign 


| as recently. 
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THE SHEFFIELD DISTRICT. 


{From our own Correspondent. ) 


General Conditions. 

ALTHOUGH stocktaking may be still tending to keep 
things quiet in the steel trades, current reports concerning the 
condition of the local industries are undoubtedly not quite so good 
This is largely due to the continued scarcity of orders 
for railway material. At the moment most of the steel works are 
reduced to short time, working about four or five days per week, 
with very few night shifts. This is an improvement on what was 


| the case a year ago, and, of course, in specialities and armament 
| noe local firms are busy. 
| whole the improvement in trade is ‘‘ patchy.” 


But taking the local industries as a 
All firms are not 
enjoying much better business, and some departments of the same 
works are slack, while others are busy. A feature of present trade 
conditions is the absence of really big orders. A little perturbation is 
felt in the local steel trades in respect to the French Consular 
This certification has hitherto been done gratui- 
tously, or at most for a nominal fee, but a charge, we understand, 
is now being made of 6f. per invoice. The Sheffield Chamber of 
Commerce is taking up the matter, and it is hoped that this 
rather onerous charge will be modified. 


The Wages Question. 

Although no definite intimation has yet been received 
from the employers, we understand that there is a consensus of 
opinion among them that the moulders should be asked to defer 
their application for a 5 per cent. increase in wages for three 
months. At the shareholders’ meeting of Davey Brothers, 
Limited, Mr. W. H. Ellis, one of the directors, commented on the 
fact that in bad times the severe handicap experienced by Sheffield 
firms by reason of the very high rate of wages which they had to 
pay, as compared with other competing industrial centres, naturally 
enabled competing firms in other localities to underquote and 
obtain work which otherwise might come to Sheffield. 


The Coal Trade. 

We dealt rather fully last week with the present position 
of the coal trade in this district, and commented on some of the 
unfavourable factors now in evidence. The situation shows no 
change one way or the other. The pits in South Yorkshire are not 
working very well, considering the season of the year. The out- 
put is also sensibly affected by stoppages for the local ‘‘ feas 
Despite all this, however, there is more coal on the market than is 
wanted. Taking every thing into consideration, prices are fairly 
well maintained, because sales are not being pushed. 





House Coal. 

Contracts with house coal merchants continue to be 
renewed at this year’s prices, which show an advance of 6d. to 9d. 
a gs with a year ago. Pit quotations:—Best Barnsley, 
12s, 6d. to 13s, 6d. per ton ; ditto secondary sorts, 10s. 6d. to 11s. 
per ton, 


Steam Coal. 








The easier tendency of the hard coai market continues, 





and, as in other sorts, cheap spot lots are to be had. Taking the 
market as a whole, there is no doubt that but for the fact that in- 
dustrial consumption. has been well maintained there would have 
been a slump in prices. Best hards are about 3d. cheaper than 
recently, and best hards are now quoted 9s, to 9s, 6d. per ton at 
pits. 


Slacks and Coke. 


Owing to the restricted working of the pits there is a 
scarcity of smalls of all descriptions. The market for slacks, 
indeed, remains the only really firm section of the coal trade, for in- 
dustrial demands are kept up to a very fair level. For the same 
reason coking smalls are tirm, and this is tending to check any 
further ease in coke values. Current pit prices :—Best washed 
smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 
3s. 9d. to 4s. 3d. Coke: Best washed, 12s, 6d. to 13s,; unwashed, 
lls, to 12s, per ton at the ovens, 


The Iron Market. 

There continues to be a marked absence of business in the 
iron market. Consumers are still averse to committing themselves 
to contract renewals at current prices, and sellers are also unwilling 
to share their quotations. Best brands of hematite also show no 
abatement of price, and in general makers could not very well 
reduce owing to the cost of ore, although spot lots of coke can be 
picked up more cheaply. Ordinary mixed numbers East Coast 
hematite have been offered here at 72s , less 24 per cent. discount 
this week. Other pig iron prices :—Lincolnshire, No. 3 foundry, 
51s. 6d.; No. 4 foundry, No. 4 forge, mottled, and white, 50s. 6d. ; 
basic, 53s. : ; Derbyshire, No. 3 foundry, 52s.; ditto, No. 4 forge, 
51s., all per ton net, delivered Sheffield or Rotherham. Best brands 
hematite :—West Coast, 80s. to 81s.; East Coast, 75s. to 76s, 


The Steel Trades. 

As stated above, the conditions in the local steel trades 
are somewhat uneven. There is little new railway work coming to 
hand of any consequence, the orders which are being received 
being very small, if rather numerous. Engineers generally com- 
plain of the paucity of work and the low level of prices, but the 
local armament departments are busy, and the crucible steel trade 
is enjoying a very brisk business with ‘foreign markets. 


Smoke Abatement League. 

On Wednesday, at a meeting of representatives of local 
authorities, voluntary associations, and manufacturers held at the 
Town Hall under the presidency of the Lord Mayor, a Sheffield and 
district branch of the Smoke Abatement League was formed. 
The Mayor said a great deal could be done towards removing the 
smoke nuisance in Sheffield if they could only persuade people to 
make use of the machinery which was suited for the purpose. 





NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Iron. 

BUSINESS continues extremely slack, very few fresh orders 
being secured. There is so much uncertainty about the trend 
of prices that consumers wil] not buy for delivery ahead, and they 
do not need to purchase much for prompt delivery ; in short, 
buyers content themselves by securing iron for hand-to-mouth 
delivery only. This is not a period of the year when there is any 
great activity in buying, or any upward movementin prices. Con- 
tinental demands are always slow in July, which is the month when 
the business men in Germany, &c., are taking their holidays. 
Probably no improvement will be experienced until after the 
middle of next month, when the demand should set in for autumn 
delivery. There is nothing to tempt consumers to buy, and they 
seem to be inclined to wait until there is evidence that the bottom 
has been reached in prices. — business is likewise in a 
great measure suspended, for the fluctuations are so small that 
there is almost nothing to be made by operating. For more 
than a month the fluctuations have been about 49s. per ton for 
Cleveland warrants—a few pence on either side of that. Thus 
speculative and legitimate business alike is quiet. On Wednesday 
48s. 94d., cash buyers, was the rate for Cleveland warrants, that 
being only a halfpenny above the worst price of this year, and, in 
fact, the worst for nearly a twelvemonth. No. 3 Cleveland 
G.M.B. pig iron for early f.o.b. delivery has been 44 at 49s. 
per ton, No. 1 at 51s. 9d., No. 4 foundry at 48s, 3d., No. 4 forge 
at 48s., and mottled and white at 47s. 6d., and of ne e No. 3 is 
the only quality which may be accounted plentiful. Few makers 
can supply mottled or white iron. The lower qualities altogether 
are nearer No, 3 in price than they have been for a long time. 





Hematite Pig Iron. 

A further reduction in the price of East Coast hematite 
pig iron must be reported, due to the competition of second hands, 
and also to that of West Coast warrants. The latter, which are 
usually 2s. per ton above East Coast hematite, can now be bought 
at the same price, and makers in this district have to regulate their 
quotations accordingly. InApril the price for mixed numbers was 
67s. per ton, the highest of the year, but new 64s. will be accepted, 
not only by merchants, but also by some of the producers them- 
selves ; indeed, it is only a few of the latter who now hold out for 
64s. 6d. It is not a little strange to find the steel trade so good 
both as regards position and prospects, and yet the hematite iron 
trade is weak, with consumers indisposed to buy for forward 
delivery. It is difficult to see how 64s, for mixed numbers can 
cover the cost of production. 





Ore and Coke. 

Though the price of hematite pig iron has fallen 3s. in the 
last three months, Rubio ore has not become easier in value, for 
merchants continue to quote 20s. 6d. per ton c.i.f. Middlesbrough, 
which is the highest figure of theyear. It is true that for some time 
this has been merely a nominal rate, for ironmasters have reso- 
lutely refused to pay it, as they cannot really afford to pay 
such a price. However, merchants cannot accept any less, seeing 
that the Spanish mine owners keep up their quotations, and rates 
of freight do not become easier ; indeed, the last could hardly be 
expected, because they are very low as it is. So far it has not been 
necessary to give out orders for further supplies of Rubio ore, for 
old contracts for ore keep the furnaces going. Ironmasters are 
obtaining some relief in costs, owing to coke being cheaper. In 
the first quarter of the year 18s. 6d. per ton delivered equal to 
Middlesbrough was the regular price for good furnace coke, and 
19s, to 20s. was reported to have been paid in some cases. For 
some weeks coke prices have been steadily declining, as too much 
is being made, notwithstanding that a number of ovens have been 
laid off, but it would seem as if the number would have to be 
further reduced. Consumers this week have no difficulty in getting 
furnace coke at 16s. per ton delivered equal to Middlesbrough. 
The price of coke may now be considered reasonable. Hitherto 
this year it has been relatively dearer than Cleveland pig iron, but 
ironmasters are slow about buying it until there is evidence that 
it will not further decline. In accordance with the sliding-scale 
arrangement, the net average realised price of No. 3 Cleveland pig 
iron having increased from 50s. 6.13d. to 51s. 2.04d. in the past 
quarter, the railway rates for the conveyance of ironmaking 
materials—ironstone, coke, coal, and limestone—over the North- 
Eastern Railway have been advanced 1 per cent. The representa- 
tives of the Cleveland ironstone miners on Monday met the Cleve- 
land Mine Owners’ Association at Middlesbrough to settle the 

wages to be paid over the ensuing quarter, The employers offered 
an advance from 28.75 above the standard to 28.90 ahove, Cleve- 
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land N 
quarter. 
body of men, and give an answer by the 2 


Yo. 3 pig iron having only risen 7.91d. per ton in the past 
The representatives “will submit this offer to the general 
Oth inst. 


Manufactured Iron and Steel. 

In the steel trade there is certainly nothing like the slack- 
ness in buying that is reported in connection with pig iron ; indeed, 
a fair business is being done in most branches, but especially in the 
plate, angle, black sheet, galvanised sheet, hoop, and wire mills. 
The sales of rails are less brisk than they were, but the works pro- 
ducing them are, with one exception, employed to their full 
capacity, the exception running four days per week. They are, 
however] not well sold for delivery afew months ahead, though 
mostly they have what will carry them through the current half- 
year. Exports of rails are not as good as they were in the early 
part of the year or in the summer of last year. In no branch has 
any alteration of prices been made for sev veral weeks, and in some 
eases months. Thus, for iron and steel ship plates £6 10s. 
quoted, for steel ship angles £6 2s. 6d., for iron ship angles £7, 
for packing iron and steel £5 lds., for iron ship rivets £7 7s. 6d., 
for steel bars £6 5s., for iron bars £7, for a hoops £6 12s. 6d., 
for steel strip £6 10s., for steel joists £6 2s. 6d., for steel sheets 
£7 7s. 6d., all less 24 per cent. f.o.t., — for good quantities. 
For small lots, naturally, more is quoted. Galvanised and corru- 
gated steel sheets are at #11 5s. per ton, less 4 per cent. f.o.b. 
Heavy steel rails are at £5 10s. to £5 12s, 6d. net f.o.b., and cast 
iron railway chairs £3 10s. net f.o.b. 


Shipbuilding and Engineering. 

The improvement in shipbuilding is maintained, and 
Lloyd’s return shows that business is even better in this industry 
than most people expected, seeing that the tonnage in hand—ex- 
elusive of warships—at June 30th was 573,000 more than at the 
corresponding period of last year. There are 61,000 tons more than 
at March 31st, there being at the close of last half-year 1,118,587 
tons in course of construction, not including 378,523 tons displace- 
ment of war vessels. The Tyne has 56 vessels on the stocks of 
194,537 tons ; the Wear 37 of 108,500 tons ; the Tees 34 of 70,967 
tons ; and the Hartlepools 17 of 65,283 tons. This makes a total 
of over 437,000 tons, whereas at June 30th last year only 235 tons 


were building. Doubtless, even more would be on the books of 
builders if the rates of freight were not so _ wretchedly | 
low, owing to which the difficulty of making tramp 
steamers pay is very great. Much of the work that the 


shipbuilders have on their books was taken when prices for 
new tonnage were low. But their men are not losing any time in 
going in for advanced wages. The representatives of eighteen of 


the workmen's unions on Monday had a conference in Edinburgh | 


with the employers to discuss the question of an advance for all 


districts of 5 per cent. on piece rates and Is. per week on time | 


rates, or one farthing per hour where payment is made by hour. 
The conference was private, but it was officially reported that 
‘ proposals were put forward by both sides which it was ultimately 


agreed should be referred to the respective constituents—the | 


whole body of the employers on the one side and the whole body 
of the workmen involved on the other.” The ill-success that 
attended the efforts of the deputation of Chambers of Commerce 
to the Admiralty last week to advocate the establishment by that 
department of a Dreadnought dock on the East Coast—practically 
on the Tyne—is very disappointing. The Tyne is incomplete asa 
naval shipbuilding centre without such adock. The new Cunarder 
Laconia is to be built by Messrs. Swan, Hunter and Wigham 
Richardson, of Wallsend-on-Tyne, the builders of the Mauretania. 


Coal and Coke. 


Business in the coal trade is very poor, but some are | 


beginning to think that the bottom has been touched, for there is 
a little more inquiry springing up. 
collieries, however, are standing this week for lack of orders. The 
gas coal department is the only one which is fairly active. All 
prices are below those of the summer of last year. Best gas coals 
can now be had at 9s. 73d. per ton f.o.b., and seconds at 8s. 104d., 
while best steams are obtainable at 9s 10}d., and seconds at 
8s. 9d., the latter being much below the figures ruling in the 
early part of the current year. Coking coal has been reduced to 
8s. 6d.; coking smalls to 8s. 3d.; and bunkers to 8s. 9d. for 
ordinary qualities. Foundry coke can be had at 17s. to 18s. f.o.b.; 
furnace coke at 15s. 6d. to 16s. delivered on Teesside. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THERE was great activity in the manufacturing depart- 
ments in the early part of this week getting urgent work finished 
before the annual trade holidays, which have now begun in the 
Glasgow district, and will continue till about the end of the 
month. Ina number of instances employers have endeavoured to 
shorten the holidays on this occasion because of the large amount 
of work on hand, and in this matter some have been successful, 
while others have given way to the representations of workmen, 
who alleged that unremitting employment furnished the greatest 
reason for their insisting on having the usual period of relaxation 
at Glasgow Fair. The conference held this week in Edinburgh to 
consider the demand of the trades engaged in connection with 
shipbuilding did not arrive at a conclusion, but the matter was 
postponed until August. The men desire the return of 5 per cent. 
in their wages which was deducted several years ago during a time 
of depression. 








Glasgow Iron Market. 
Business has been irregular this week in pig iron warrants. 
The favourable Board of Trade returns did not induce any special 
desire to purchase iron. On the contrary, there has been a desire 
to get rid of warrants in the meantime. Very little has been done 
for immediate delivery, the transactions, for the most part, being 
for delivery in a month or three months. Sales made on ‘¢ ‘hange 
he uve varied from 48s, 9d. to 49s. cash, 49s. to 49s. 4d. and back to 
. one month, and 49s. 6d. to 49s. 84d. three months, some 
business being also done at 48s. 1ld. to 49s. 3d. for delivery in 
twenty-one days. 
Seotch Makers’ Iron. 
The demand for Scotch pig iron has been quiet all round. 
Local wants are for the time inconsiderable, while the foreign 
inquiry is slow, the business on English account being about 
normal. Prices of makers’ iron are somewhat irregular, certain 
brands being a shade firmer, while others have slightly given way 
in price. Free at ship in Glasgow harbour, Govan and Monkland, 
Nos. lgare quoted 57s.; Nos. 3, 56s.; Carnbroe, No. 1, 59s.; 
oe 3, 6d.; No. 3, 59s.; Gartsherrie, 
Calder, Nos. 1, 62s.; Nos. 3, 57s.; Langloan, No. 1, 
338. 5 Summerlee, No. 1, 64s.; No. 3, 59s.; Coltness, 
.; No. 3, 58s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; 
. 3, 578. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 
58s, 6d. per ton. Since last report an additional furnace has been 
put on hematite at Govan Ironworks, and there are now 47 making 
hematite, 33 ordinary and special brands, and 5 basic iron, the 
total of 85 thus in operation in Scotland comparing with 84 last 
week and 82 at this time last year. It is understood that a number 
of furnaces may be put on slack blast during the holidays. 


The Hematite Trade. 
The business in hematite pigiron isfrom hand to mouth. The 
regular deliveries to works in the Glasgow district are greatly cur- 
tailed at the moment owing to holidays. Scotch hematite is again 
somewhat lower in price, merchants quoting 68s. 6d. per ton for 


Q 





s.; Clyde, No. 1, 61s. 
and Shotts, 
No. 3, 

Dn 





5&s.: 






delivery at West of Scotland steel works. Cumberland hematite 
warrants are quoted in our market 64s. 6d. to 64s 9d., 
Cumberland ports, and 65s. has been paid for three months. The 
arrivals of hematite ore in the Clyde this week reached twenty 
steamship cargoes. 


Finished Iron and Steel. 

There has been a rather better feeling in the malleable 
iron department, and an impression prevails that prospects are 
brightening to some extent. .The steel trade has been very busy. 
In the early part of the week the works have generally been 
pressed to their utmost capacity, and at the time of writing they 
are shutting down for the annual holidays. The inquiry for 
both ship plates and angles is such as to promise a very busy time 
on the resumption of work, and the orders coming from abroad 
make a very comfortable addition to the home business. 


The Coal Trade. 

Coal shipments in the past week were smaller than had 
been anticipated. The current week’s trade has been active, as 
far as regards coastwise business, both with Scottish and English 
ports. Inland demand for house and manufacturing sorts is very 
dull. Prices are nominally unchanged. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

THE demand for best Admiralty coals caused a tolerably 
strong run for supplies, with the result that best steams showed a 
tendency to become scarce, and prices firmer. 
coals supplies were plentiful, and buyers had little difficulty in 
getting small abatements. There was some little hesitation in the 








A considerable number of | 


placing of orders, buyers expecting falling prices, as it was 
| evident that stocks were accumulating. But coalowners are quite 
determined that rather than accept business at low existing rates 
they will resort to occasional stoppages. 


Latest Quotations, Cardiff. 
It was stated on ‘Change, Cardiff, midweek, that the con- 
| tract for the supply of about 10,000 tons of Cardiff or Newport 
large coal for Bona Guelma has been placed with Gueret and Co. 
Limited. Ina journey around the principal coal districts | was 
impressed with the abundance of coal in all quarters. In some 
districts the railway sidings were simply blocked, and for three or 
four days there was no movement. 


the railwaymen working with feverish haste to get the rails clear. 
| During the week most classes of steam coal remained dull, and the 
bituminous class showed little or no life. Drys were slow ; smalls 
plentiful and weak, and Monmouthshire coals very slow in 
movement. Pitwood, irregular prices, drooping at the close. 

Best steam, l6s. 6d. to Its. 9d.; best seconds, 
lis. 9d. to 16s. 3d.;  ordinaries, 14s. 9d. to 15s. 
best drys, 15s. 6d. te 16s. 3d.; ordinary drys, 14s. to 14s. 
best washed nuts, 12s. 6d. to 13s.; seconds, lls. 9d. 
best washed peas, 11s. 6d. to 12s.; seconds, 10s. to 11s. ; 
smalls, 7s. 6d. to is. 9d.; best ordinaries, 7s. 3d. to 7s, 6d.; cargo 
smalls, 6s. 6d. to 7s.; inferior kinds, 5s, ‘Od. to 6s. 6d.; best Mon- 
mouthshire black vein, 15s. to 15s. 3d.; ordinary Western Valleys, 
l4s. 3d. to 14s. 6d.; best Eastern Valleys, 13s. 6d. to I4s. 
seconds, 13s. to 13s. 6d. Bituminous: Very best households, 
17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. 
to 17s. 3d.; brush, 13s. to 13s. td.; smalls, 9s. 6d. to 9s. 9d.; 
No. 2 Rhondda lls. 3d. to 11s. 6d.; through, 9s. 3d. to 9s. 9d.; 


| Latest:— 


6d. ; 





smalls, 6s. 6d. to 7s. 3d. Patent fuel, 15s. to 15s. 3d. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 19s. to 20s.; furnace, 


| 1). to 17s. 6d. Pitwood, ex ship, 18s. 3d. to 18s. 9d. Coal and 
| patent fuel quotations f.o.b. Cardiff, Penarth, or Barry Dock, cash 
| 30 days, less 24. 
| 


Newport Coals. 

Coal trade bas been quiet of late, and prices unchanged. 
Last week shipments showed some improvement, foreign totalling 
| 94,070 tons, and coastwise 17,623 tons. There has been no failure 
| in supplies, This week demand is smaller than supply ; prices the 
}same. The only good sign was that owners refused to abate 
| forward prices. Latest:—Best black vein, 14s. 9d. to 
| Western Valleys, 14s. to 14s. 3d.; Eastern Valleys, 13s. 3d. 
to 13s. 9d.; other kinds, 12s. 9d. to 13s. 3d.; best smalls, 
| 7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s, 
| to 6s. 6d. Bituminous: Best households, 15s. 6d. to 16s. ; seconds, 
| 14s. to 15s. Patent fuel, 15s. to 15s. 3d. Coke: Foundry, 18s. to 
19s.; furnace, 17s, to 17s. 6d. Pitwood, ex ship, 18s. 3d. to 18s, 9d. 


Swansea Coals. 
Total shipments indicate a return to the vigorous condi- 

tion which has been the characteristic of trade since the comple- 
tion of the docks. Coal exports last week totalled over 89,000 
tons ; patent fuel, 16,780 tons. There was some degree of slack- 
ness at the bituminous collieries. Last week prices were easy. 
Present quotations this week :—Best malting, hand picked, 23s, 
to 24s, net;. second malting, 20s. to 21s. net ; big vein, large, 16s. 
to 16s. 6d., less 24; red vein, 12s. to 13s., less 24 ; machine-made 
cobbles, 20s. to 21s. 6d. net ; Paris nuts, 22s. 6d. to 23s. 6d. net; 
French nuts, 22s, 6d. to 23s. 6d. net; German nuts, 21s. to 23s. 6d. 
net ; beans, 19s. to 21s. net; machine-made large peas, 
lls. 6d.; fine peas, 9s. to 10s. 6d. net; rubbly culm, 5s. 6d. to 
5s. 9d., less 24 ; duff, 3s. 3d. to 3s. 6d. net. Steam coal: Best 
large, 17s. to 17s. 6d.; seconds, 13s. to 13s. 3d.; bunkers, 9s. 6d. 
all less 25. Bituminous: 





to 10s. 3d.; small, 7s. to 8s. 6d., No. 3 
Rhondda, 17s. 6d. to 18s. 6d. : through, 14s, 9d. to » oa. 3 
small, 10s. 6d. to 11s. 6d., all less 24. Patent fuel, 15s, 6d. to 
14s. 6d., less 25. 

Llanelly. 


Prospects are improving, and the long and ruinous strike 
is seemingly coming to an end. Large and important contracts 
have been held over until the masons and carpenters should come 
toan arrangement, and now the employers have agreed to refer the 
dispute to arbitration. Business prospects are prompting to a 
speedy settlement. Shipping is not so brisk, and some of the 
collieries are only working part time. 


Port Talbot. 
Continued briskness at port ; 47,042 tons despatched and 
7032 received. The coal despatch was 39,390 tons ; coke, 1547 ; 
fuel, 500; tin-plates, 353 tons. 


Joint Water Board. 

The Pontypridd and Rbondda Joint Water Board Bill 
has been passed by the Select Committee of the House of Lords. 
The Cardiff Railway Bill was read a second time. The Gorseinon 
Electric Lighting Bill for the supply of electricity in the parishes of 
Llandilo, Talybont and Loughor Borough, &c., in the rural district 
of Swansea, has been passed by the House of Lords Committee for 
second reading. 


The Barry Bill Contest. 

This is still proceeding. Some delay has taken place on 
account of the illness of the Chairman of Committee. Vigorous 
speeches are being made by counsel, Newport opposing and the 
Taff Vale. 

A Gas Detector for Coal Mines. 
It is claimed that a gas detector has been invented which 





will detect the presence of the smallest percentage of gas in a coal 





As regards other | 


Then a steamer came into the | 
docks, and stagnation was replaced by activity, all hands among | 
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10s. to | 


| of ore from Bilbao. 


6d.; | 


to 12s. 3d.; | 
very best 


| tailed. 


| known reason that capacity is certainly equal to demand. 
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mine. It is stated to be small enough to be carried in the waist- 
coat pocket. Not only would such an invention be of service in 
collieries, but in the holds of ships and in wells. 


Coal Sinking at Nantgarw. 

For some time there have been attempts, more or less 
practical, to work the coal measures known to exist near the 
famous pottery district. Now it is stated that the sinkings have 
already reached a depth of between 70ft. and 80ft. The objective 
are the steam measures, and the prospects are regarded as 
promising. 


Tin-plate. 

Another substantial week’s business was recorded. Ship- 
ments of tin-plates 116,181 boxes, receipts from works 90,699 boxes, 
stocks left on hand 177, 713 boxes. All- round activity was reported ; 
71 vessels—steam and sail—were in dock on Saturday, and ample 
trade is certain. Latest reports are to the effect that no change 
has taken place in the condition of trade. The-demand is large, 
and not only are prices firm, but premiums are being paid for early 
delivery. Latest prices :—B and Si 13s. 44d, 
ordinary plates. C.A. roofing sheets £8 10s. to £8 15s, per ton. 
Big sheets for galvanising, £8 10s. to £8 15s. Finished 
black plates £10 TOs. to £10 15s. Galvanised sheets, 24 g., 
£11 5s. Block tin £148 2s, 6d. cash and £149 5s. three months, 





Iron and Steel. 

Matters appear to be entering upon the slack season, and 
little of late has occurred worth recording. Imports of pig iron 
from Grimsby and other quarters have been small, and few cargoe- 
In all 1500 tons were received at Swansea, 
The yield of pig at 


Swansea also imported 1390 tons pig iron. 
Few despatches 


Baldwin’s furnace, Landore, was a good average. 
of rails ; bar iron is fairly brisk. 


Latest Quotations, Swansea. 

Pig iron: Hematite mixed numbers, 64s. 44d. cash, 
month ; Middlesbrough, 48s, 9d. cash, 49s, month ; 

14d. month ; Welsh hematite, 70s. to 

to 70s. c.i.f.; West 

bars: Siemens and 


64s. 74d. 
esti 54s. 104d. cash, £ 
71s., delivered ; East Coast hematite, 69s. 
Coast, 69s. 6d. to 70s. 6d. cif. Steel 
£5 2s. 6d. Rubio ore, Newport and Cardiff, 
6d. to 20s, Other quotations :—Copper, £52 15s. cash 
's. 4d. three months. Lead: English, £13 2s. 6d.; Spanish 
: Spelter, £22 Ys. 6d. Silver, 222d. per ounce. 





Bessemer, £5 to 
19s. 





The Avonmouth Dock Trouble. 

The unrest continues, and business on Tuesday was to « 
large extent stationary, the dockers refusing to work unless certain 
men were discharged. The number of men idle is about 300 
The trouble is only considered likely to be temporary. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 7th. 


THE industrial situation throughout the States is satisfactory, 
even though in many lines production has been more or less cur 
The policy of the industrial managers, based upon the 
experience of past panics, is to restrict production to conform to 
actual demand. The carrying of large stocks is not the policy of 
manufacturers. The iron and steel mills are largely suspended at 
present, which is usual during July. In some localities the 
employers are arranging wage schedules. In other localities im 
provements have been made to enlarge production in certain lines. 
Nearly all mills manufacture to order only, but this policy cannot 
be so well carried out with reference tocrudeiron. Consumers are 
slow to cover their wants for the rest of this year, for the well 
The 
tin-plate industry is quite prosperous, and the large new plant of 
the Jones and Laughlin Company is about to be started. The 
market for tin-plate is expanding rapidly, and the mills represent 
a high degree of efficiency of equipment. The merchant mills arc 
also busy, being oversold for months to come. Their products go 
into agricultural implements. The billet manufacturers are hold 
ing up prices, though the buyers are insisting on concessions. A 
heavy demand is maintained for billets for forging purposes fron: 
the larger and smaller establishments turning out forgings. Those 
in control of the steel industry are able, as they are determined to 
prevent any material depression in steel products. The present 
suspension period will terminate not later than August Ist, when 
a general resumption will follow. Deliveries of tin into consump- 
tion for June were 5000 tons, and for six months the excess over 
same time last year was 3700 tons. The copper market is quiet 
apparently, but several large sales have been made without attract 
ing attention. The American Smelter and Refining Company ha 
sold its copper output up to September Ist, and none of it sold 
below 123 cents. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 
W. F. DENNIS AND Co., of Albert-buildings, 49, Queen Victoria 
street, E.C., have been appointed sole agents in the United 
Kingdom for the Karlsbader Kaolin Industrie Gesellschaft, 
Merkelsgriin, Austria, manufacturers of telephone, telegraph and 
high-tension porcelain insulators and other porcelain goods for 
electrical purposes. 

Mr. H. THOMAS, Locomotive Superintendent of the Arica-La 
Paz Railway, Arica, Chili, asks us to mention that he will be glad 
to receive catalogues and specimens or samples of anything that 
will be useful in building a railway in his part of the world, and 


| also of shop machinery, accessories and rolling stock. 


THE Superior Jury of the Japan-British Exhibition, London 
1910, have given the highest award in its class—the Gold Medal 
to the Saxon Portland Cement Company, Limited, Cambridge, 
for its exhibits relating to the manufacture, testing and uses of 
Saxon brand Portland cement. 

For the convenience of its British customers, the Humbolt 
Engineering Company, of Kalk, near Cologne, has established a 
British Company in London under the style of the British Humbolt 
Engineering Company, Limited, with registered offices at Dixon 
House, Lloyd’s-avenue, E.C, Mr. Walther Hasendahl has been 
appointed secretary. 

OWING to the increase in their business as lift manufacturers, 
Smith, Major and Stevens, Limited, of Janus Works, Queen’s- 
road, Battersea, have decided to provide new works at Northamp- 
ton, and these are now in course of erection. It is hoped that they 
will be ready for occupation in the autumn. A sages of the 

staff and a number of workmen will, however, be retained in 
Leadon. 

Mr. CHARLES M. Fercuson informs us that the agreement 
under which Messrs. James Gordon and Co., of 81, Knightrider 
street, London, E.C., acted as selling agents for his patented 
sectional steam superheater, has now expired, and arrangements 
have been made for all future business connected with this vc. 
heater to be carried on at 11, Queen Victoria-street, London, E.C. 
under his personal supervision. 


RICHARDSONS, WESTGARTH AND Co., Limited, of Middlesbrough, 
have recently received an intimation from the Secretary of the 
Admiralty informing them that their name has been placed on 
the Admiralty list of approved water-tube boiler makers. Before 
coming to this decision, Messrs. Richardsons, Westgarth and 
Co’s. ‘*Nesdrum” vertical-tube boilers were most carefully 
examined by Admiralty inspectors, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Iron and Steel in Rheinland-Westphalia. 

THERE is no change to report since last week, the condi- 
tion of the market being somewhat unsettled, although the ending 
of the strike in the building department has given more work to 
some branches, According to latest reports prospects of forming 
anew Pig Iron Convention are more favourable. Bars have been 
a little firmer, and the plate mills continue well occupied, both on 
heavy and thin plates. In the finished iron department fair 
employment has been given during this week and the last. An 
order for eighty locomotives for the Roumanian State Railways 
has been given to Henschel, of Cassel, although the contract had 
originally been intended for Belgian shops. The German locomo- 
tive shops continue to complain of a most unsatisfactory export. 
The first two months of this year have shown a considerable falling 
off, but later on an improvement was noticeable. Compared with 
1908 the export of locomotives in 1909 shows the following differ- 
ence :—First quarter, + 37,585 q.; first and second quarters, 
+ 5078 q.; first and third quarters, — 60,801 q.; whole year, 

127,002 y. For the first four months of this year an increase 
in export of 2424 q. is reported, but owing to reduced prices the 
decrease in value was M. 362,000. The German Pipe Syndicate 
was dissolved on the Ist inst. 


Output of Pig Iron in Germany. 

According to official statements, given by the Union of 
German Iron and Steel Masters, the production of pig iron in 
Germany, including Luxemburg, was for June of this year 
1,219,071 t., as compared with 1,261,735 t. in May of this year, 
and against 1,067,421 t. in June, 1909. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 249,295 t., as com- 
pared with 219,259 t. in June, 1909; Bessemer, 46,100 t., against 
28,602 t.; basic, 766,821 t., as compared with 685,657 t.; steel and 
spiegeleisen, 106,263 t., against 76,765 t.; forge pig, 50,592 t., as 
compared with 58,138 t. in June, 1909. Production of pig iron for 
the period from January to June, 1910, was 7,202,037 t., as com- 
pared with 6,252,489 t. in the corresponding period in 1909. 


The German Coal Market. 

The demand for nearly all sorts of fuel shows a falling off 
for the first week in July, and an improvement is not expected 
before August and September, when dealers are beginning to fill 
their stores, The South German coal market has been a little 
more lively, but the improvement is probably only a passing one. 
The sale prices continue depressed, supplies of English and 
Scotch coal showing a further increase. 


Austria-Hungary. 

There continues a lack of fresh business in most trades, 
hut the work in hand is sufficient to keep the mills slowly but 
regularly engaged for the present. The harvest prospects are good, 
and this has caused an increasing demand for agricultural imple- 
ments, Coal is dull, on the whole. It is reported from Berlin 
that Friedlander and Wohlheim, two large coal merchants, have 
signed a contract with the administration of the Saxon State Rail- 
ways to supply about 500 tons Upper Silesian, locomotive coal per 
working day. The German Railway Administration has consider- 
ably facilitated this contract by granting a reduction in freights of 
about 40 per cent. in this special instance. The Bohemian brown 
coal business will be most unfavourably influenced by the above 
agreement. 


Dulness in Belgium. 

All through last week a downward tendency could be 
noticed in iron and steel. Export price for iron bars decreased 
from £4 16s. p.t. to £4 lds. p.t., while bars in basic stand at 
£4 17s., having also been reduced 1s. p.t. For steel] plates 1s, p.t. 
less has likewise been quoted, £5 9s, to £5 10s. p.t. being the 
current price for export. A moderate business is done on the 
Belgian coal market. Owners have contemplated a reduction in 
wages in connection with the reduced rates for coal which have 
become necessary through fierce competition from foreign pits, 
and the Colliers’ Union have thereupon threatened a_ general 
strike. 


LAUNCHES AND TRIAL TRIPS. 





RADIOLEINE, steel screw steamer ; built by the Société Anonyme 
des Chantiers et Ateliers de Saint Nazaire; to the order of the 
Société Petroles Transports, of Marseille; dimensions, 350ft. lin. 
by 45ft. 2in. beam ; to carry 5000 tons ; engines, triple-expansion, 
24fin., 40}fin., 664in. vy 48in. stroke ; constructed by the builders ; 
trial trip, June 22nd. 

MALAESPERA, cantilever-framed steamer ; built by Sir Raylton 
Dixon and Co.. Limited ; to the order of Ocharan and Aburto, of 
Bilbao ; dimensions, 298ft. by 44ft. by 22ft. 6in.; to carry 4000 tons ; 
engines, triple-expansion, 22in., 36in , 59in. by 39in. stroke, pres- 
sure 180]b.; constructed by Blair and Co., of Radios tee: 
trial trip, June 24th. 

TUNGKU MIRIAM, motor launch ; built by J. I. Thornycroft ; to 
the order of the Crown Agents for the Colonies; dimensions, 
H6ft. din. by 9ft. by 2ft. 10in.; engines, six-cylinder, paraffin ; 
constructed by the builders ; trial trip, June 24th. 

BIDEFORD, steel screw steamer ; built by Craig, Taylor and Co., 
Limited : to the order of W. J. Taten and Co., of Cardiff; dimen- 
sions, 373ft. by 5lft. by 23ft. 6in.; engines, triple-expansion, 25in., 
42in., 68in. by 45in. stroke, pressure 1701]b.; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, July 4th. 

THISTLETOR, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited; to the order of Allan, Black 
and Co,, of Sunderland ; dimensions, 382ft. 6in. by 51ft. 44in. by 
26ft. 6in.; to carry 7430 tons; engines, triple-expansion, 25in., 
40in., 68in. by 48in. stroke, pressure 180 1b.; constructed by 
Richardsons, Westgarth and Co.; launch, July 6th. 

ELLERBECK, steel screw steamer; built by the Blyth Shipbuilding 
and Dry Docks Company ; to the order of Sharp and Co., of New- 
castle-on-Tyne ; dimensions, 255ft. by 36ft. 9in. beam; engines, 
triple-expansion ; constructed by the North-Eastern Marine Engi- 
neering Company ; launch recently. 





INSTITUTION OF MECHANICAL ENGINEERS.—Notice is given that 
the special motor omnibuses of the National Steam Car Company, 
Limited, which have been engaged by the Institution of Mechanical 
Engineers for transport duty during the Birmingham meeting, will 
leave London on eater, the 25th of July, at 10.30 a.m., from 
Horse Guards-avenue, Whitehall, S.W., arriving in Birmingham 
about 7.30 p.m. Members of the Institution and their friends can 
travel to gr oy by these cars. A halt of 30 minutes will be 
made at St. Albans, and at either Daventry or Dunchurch, for 
refreshments and to view places of interest. The largest number 
that can be taken is 200. After the visit to Stratford-on-Avon and 
Kenilworth on Thursday, July 28th, the cars will return imme- 
diately to London vd Banbury and Oxford. As there is no provi- 
sion for large luggage, this should be forwarded in advance. Hand 
luggage up to the size of a Gladstone bag will be allowed for each 
passenger. Places may be reserved and further particulars 
obtained upon application to Mr. Thomas Clarkson, engineer and 
general manager, Moulsham Works, Chelmsford, 








BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ted from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 
Copies of Sp tions may be obtained at the Patent-office Sale Branch, 
25, thampt ildings, Chancery-lane, , W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the pt 
of the complete specification. 
Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 














STEAM ENGINES. 


4712. August 12th, 1909.—IMPROVEMENTS IN SLIDE VALVES FOR 
CYLINDERS OF STEAM ENGINES, Henry Snaith, 247, Windsor- 
avenue, Gateshead. 

According to this invention, a reduction of the friction between 
the faces of the stationary and sliding portions of the steam valve 
is obtained by means of the particular arrangement of grooves and 
recesses, as shown in the accompanying engravings. A series of 
separate parallel grooves are made in, and transversely across, the 
face of the stationary portion of the valve, these grooves being from 
Jin. to 14in. wide, and the depth anything from about fin. to $in., 
asthe steam pressure would be equal no matter what depth the grooves 
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might be made. Access of the steam groovesisobtained through holes 
D on the sliding portion of the valve, but in addition the top and 
bottom grooves, that is, the grooves furthest from the ports, ure con- 
nected with one another, and have openings to the steam chest, so 
as to allow steam to pass direct into them from the steam chest. The 
right-hand engraving shows how the grooves are arranged. In 
certain cases it may be undesirable to interfere with the respective 
faces of the stationary and sliding portions of the valve when a 
metallic attachment in the form of a gridiron or grate is provided. 
—JS une 22nd, 1910. 


STEAM GENERATORS. 


4647. February 24th, 1910.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, Herbert John Marshall, of Britannic lronworks, 
Gainsborough. 


The object of this invention is to provide an efficient form of | 


superheater which can readily be fitted in the smoke-box of a loco. 
or other type of tubular boiler. A are pipes through which 
the saturated steam passes from the boiler to a circular hollow 
ring B. This ring is divided into separate chambers by partitions 
formed in the casing. Each of these chambers is closed by a cover 
or plate C, so that each chamber in the ring is isolated from the 
other chambers, a connection between the two chambers being 
formed by the superheater tubes D. The tubes are made in U 
form, the ends being fixed in the ring B, Steam circulates through 


the U tubes by passing alternately from chamber to chamber in | 


N° 4,647. 
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Chimney 





the ring B until it reaches the lower chamber E ; from thence it 
passe$ through a series of double U tubes F to the receiving 
chamber G. The chamber G has an outlet branch H, through 
which the superheated steam passes through pipes J J to the 
engine. J! is a by-pass valve which enables saturated steam to be 
supplied to the engine. The gases and products of combustion 
are discharged into a circular chamber K. This chamber has an 
opening at the bottorn through which the gases pass and are led 
by bafile plates N so as to come into contact with the tubes D. 
The gases first come into contact with the tubes F, and as the 
steam passes through the tubes F after having circulated through 
the other portion of the superheater the advantage is gained of 
the hottest gases meeting the hottest steam. M is a sliding 
damper which enables the gases to pass to the chimney without 
circulating round the superheating ring or U tubes.—/une 22nd, 
10. 


TURBINES. 


15,366. July 1st, 1909.—IMPROVEMENTS IN AND RELATING TO 
TuRBINES, Charles Clark, of 177, Bexley-road, Northumber- 
land Heath, Belvedere, in the county of Kent, and Ernest 
Edward Judge, of Oakdene, Mill-road, Belvedere. 

This invention relates to fluid turbines of the radial flow type, 
and particularly to that class in which the pressure fluid issues 
from a hollow partition, forming a stator between the rotary discs. 
The discs A are preferably made in halves, and are arranged, as 
usual, on either side of a hollow vertical partition or stator C. At 
the centre of the stator C an annular chamber or passage H is 
formed. That portion of the stator opposite to the vanes X is 
furnished with a series of oblique vanes M, which are disposed inter- 
mediately between the vanes X on the dises A. The vanes on the 
discs are arranged at such an angle relatively to the vanes on the 
central partition as to form a number of zig-zag passages which 
radiate from the centre of the discs, The annular passage or 


chamber H serves to receive the fluid under pressure, and is pro- 
vided or formed with two sets of nozzles LL, one for each disc, in 
such a manner that jets of fluid are projected in directions approxi- 
mately tangential to the annular passage H. The fluid, on leaving 
the passage H, impinges alternately upon the vanes X on the dises 


N° 15,366. 






































A and the vanes M on the partition C while expanding radially 
towards the periphery of the discs. With the chamber or passage 
H constructed and arranged in the manner described. the employ- 
ment of glands exposed to high-pressure fluid is dispensed with. 

| June 22nd. 1910. 


| 
| 27,159. November 23rd, 1909.—IMPROVEMENTS IN AND RELATING 
TO TURBINES, Vereinigte Dampfturbinen Gesellschaft mit besch- 
rénkter Haftung, of 2-4, Friedrich Karl Ufer, Berlin, Germany. 
| This invention relates to nozzles or guide blade carriers, espe- 
| cially applicable to steam and gas turbines, and has for its object a 
| process for permitting of an easy exchange or variation of the 
number or kind of nozzles or guide blades without the necessity of 
altering the guide blade carrier itself. In the accompanying 
engraving the invention is illustrated as applied toan intermediate 
partition and in a case where recesses are provided for the recep 
tion of groups of nozzles. A is the intermediate partition, which 
may be constructed of any suitable material, in which is sym- 





N° 27,159. 








metrically provided a series of recesses B. In all these recesses 
when, as in the present case, it is necessary to obtain the greatest 
possible throw of the intermediate partition for the succeeding 
turbine wheel, groups of nozzles are secured by means of a tongue 
D entering into a notch in the intermediate partition, in such 
manner that they can be removed radially outwards. If, however, 
the throw is to be very small, blank plates are placed into the 
recesses instead of groups of nozzles. The carrier itself need not 
be an independent part of the turbine, but can form a part of 
the casing. It is further also possible, instead of fitting the whole 
of the recess with a blank plate, to fill only a part thereof, and fill 
the remainder with nozzles.—J/une 22nd, 1910. 


1433. January 19th, 1910.—ComMBINED AHEAD AND ASTERN 
TURBINES, Aktiengesellschaft, Brown, Boveri et Cie of Bade 
Switzerland. 

This invention relates to a combination of ahead and astern 
























































turbines, The object of this invention is to reduce the leakage of 
N°? 1,433. 
Biscic A 
uel u y 1! 4 
F 
me ee ees ee ee. oe. —.. 
: | a ) | 
“i c 






Urrz 
SSS 


steam or other working fluid from the turbine in operation through 
the packing to the exhaust space of the other turbine. In the 
drawings, A is the ahead turbine and B the astern turbine, C is 
the exhaust steam branch for the first turbine and D for{the!latter 
turbine; E indicates the partition, and F_is the packing between 
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this partition and the shaft ; G and K are chambers provided in 
the packing, which chambers communicate by means of the 
passages H and O respectively with a lower pressure stage cfa 
following turbine, with the condenser or with the atmosphere. 
The invention can obviously be applied to reaction turbines or com- 
bined action and reaction turbines. In this way it is possible to 
maintain the independence of the pressure in the chamber of the 
turbine which may just be running empty or idle from the pressure 
at the outlet of the working turbine, and, at the same time, the 
difficulties which existed hitherto with regard to the packing are 
avoided.—June 22nd, 1910. 


DYNAMOS AND MOTORS. 


17,564. July 28th, 1909.—IMPROVEMENTS IN AND RELATING TO 
Rorary ELEctRIc CONVERTERS, the British Thomson-Houston 
Company, of 83, Cannon-street, E.C. 





The object of this invention is to improve commutation, The | 


engraving shows the invention applied to a rotary converter. It 


will be seen that the machine is provided with unwound commu- | 


tating poles. 
may be taken from or delivered to the armature. 


G represents a belt through which mechanical power | 
If alternating | 


current is being delivered to the armature and alternating current | 


taken from it whilst mechanical power is also being delivered, the 
armature ampere turns due to the alternating motor current will 
be in excess of the ampére turns due to the direct generator cur- 


rent by an amount depending on the amount of mechanical power | 


delivered through the belt. There will, therefore, be a resultant 
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toasters, a conical or tapered mandril of suitable material is used. 
After the conductor has been wound on the mandril and allowed 
to cool, the mandril is withdrawn, when the coil retains the shape 
of the mandri]l. When wound on a tapered mandril, whether 
round or flat, the coils are much stiffer than when made parallel, 
and can be used without any central support. When used for a 
toaster however, it is preferred to use a central supporting device 
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of some good insulating material, such as mica or porcelain, of the 
same shape as the mandril, which serves to prevent the coils from 
sagging or vibrating, and also acts as a heat radiator. These sup- 
porting devices are secured in a vertical position to a solid base of 
porcelain or other insulating material, their broader ends being next 
the base. A number of coils may be secured parallel with each 
other to the same base, and surrounded with a suitable wire cage, 


| which prevents the bread from coming into actual contact with the 


| which are shown at C, D. 


armature reaction, which is in a direction for producing a magneti- | 


sation of the commutating poles and which will assist commutation. 
If direct current is being supplied to the machine and alternating 
current delivered by it whilst mechanical power is being delivered 


to the armature, the ampére turns due to the alternating gene- | 
rator current will be in excess of the ampére turns due to the | 


direct-current motor, and since the motor current flowing through 
the commutator tends to magnetise the commutating poles in the 
wrong direction, the alternating generator current, the mag- 
netising effect of which is opposed to that of the direct motor 
current, produces a magnetisation of the commutating poles in the 
proper direction for improving commutation of the direct-current 
delivered to the machine. There are three other illustrations re- 
lating to the invention applied toa self-excited synchronous motor, 


i split pole rotary converter, and a second type of split pole | 


rotary.—June 22nd, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


26,810. 
Rock DRILts, the Mining Engineering Company, Limited, 
and Charles Christiansen, both of 22, High-street, Sheffield. 

3y this invention the drill can be inserted in the chuck bya 
screwing movement, and is then effectively retained in the chuck 


November 18th, 1909.—IMPROVEMENTS IN CHUCKS FOR | 


so long as the direction of rotation of this is not that for unscrew- | 


ing the drill. 
with inward projections between which the end of the drill can be 


For this purpose the cavity of the chuck is provided | 


titted so that the projections engage in the first turn of the helical | 
| and the secondary J of an induction coil, the primary K of which 
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groove ; by then turning the drill on its axis, it travels into the 
cavity until its end abuts against the bottom thereof; it is only | 


possible to withdraw the drill by turning it in the reverse direction. 
The projections are constituted by four pins A, A, B, B, serewed 
or otherwise fixed in the wall ofthe chuck C. The pins B are in a 
lower cross sectional plane of the chuck than the pins A, the dis- 
tance between the planes: being approximately half the pitch of 
the helicsi groove. In the right-hand engravings the chuck is 
cast with two inwardly projecting swellings D on the mouth of the 
cavity, these swellings having more or less helical surfaces,— 
Sune 22nd, 1910. 


LIGHTING AND HEATING. 


13,961. June 14th, 1909.—IMPROVEMENTS IN AND RELATING TO 
ELectric HEATING Devices, The British Thomson-Houston 
Company, of 83, Cannon-street, E.C. 

This invention relates to electric heating devices generally, and 
more specifically to the method of making and form of current- 
carrying coils for such devices. A resistance conductor is used, and 
preferably one which does not oxidise when heated to redness. This 
is wound whilst hot upon a mandril of the shape it is desired that 
the coil should have when finished. The heating of conductor 
during the winding is preferably accomplished by passing current 
i In making coils for heating devices such as bread 


thronyh it. 





heating coils. —J ne 22nd, 1910. | 


26.706. November 17th, 1909.—IMPROVEMENTS IN AND RELATING 
to Arc Lamps, Aérting and Mathiesen, Aktiengesellschaft, of 
Le utzsch, near Le iprg, Germany. 

This invention relates to electric are lamps supplied with an 
alternating current, and its object is to provide improved means 
whereby on any lamp being extinguished a compensating resistance 
shall be switched into the circuit so that the remaining lamps may 
be unaffected. A, B are the terminals of the main conductor 
between which is inserted a differential arc lamp, the carbons of 
E is the winding of the main magnet 
and F that of the usual shunt magnet. Another shunt circuit 
includes the exciting winding H of a magnetic switching device 
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| is inserted in yet another shunt circuit, which can be completed 


and interrupted by the switch itself, shown at L. The diagram 
shows the parts in the position occupied when the lamp is alight, | 
with no current flowing through the primary K, but with a small 
current. i.¢., one insufficient to move the switch, flowing through 
the exciting winding and the secondary. Should, however, the 
carbon feed become deranged or either of the carbons nearly con- 
sumed, then the current in the exciting winding will increase suffi- | 

ciently to move the switch L so that the cirenit of the primary K 

will be completed, current will flow through this primary, and the 

induced current in the secondary J, flowing through the exciting 
winding H, will retain the switch in the required position.— 

June 22nd, 1910. 

654. July 10th, 1909.—IMPROVEMENTS LN APPARATUS FOR HEAT- 
ING Arr, Albert Gardner Cloake, 54, Holborn-viaduct, London 
E.C, 

In the engraving A 
body which at the lower end 


or cast iron 
upon a 


indicates a sheet iron 


is supported base 



































plate, and at the upper end carries a plate C, in which 
a series of air tubes D D are fixed, so that the air which 
enters through an opening E will pass upwards through the 
tubes and enter the compartment to be warmed. F is a basket 
adapted to contain the lumps of asbestos or other material to be 
rendered incandescent, the basket being carried upon a suitable 


| 961,128, 


stand, such as G G, and being*arranged in conjunction with a pipe 
H, through which a mixture of gas and air is passed for the pur- 
pose of heating the material in the said basket ; 8 is the door 
arranged adjacent to the said basket, and which, as hereinbefore 
stated, is advantageously provided with transparent panels. The 
products of combustion of the gas pass in the direction of the 
arrows to a flue pipe J ; K is a cover, which is arranged over the 
top of the stove for the purpose of concealing the open ends of the 
pipes.— June 22nd, 1910, 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





MACHINE FOR FORMING SEAMLEsS TUBES, C. P. Higgins, 
Roselle, NJ., assignor to the Babcock and Wilcox Compan 4, 
Bayonne, N.J., a@ Corporation of New Jersey.—Filed Septembe, 
21sf, 1906. 

This patent is for a mandril built up of cones, round which are 








The mode of action 


arranged segmental blocks secured by screws. 
There are ten 


will be readily understood from the drawing. 
claims, 
961,315. Two-stroke Cycle Motor, A. Peugeot, T. Huber, aud 
H. de Lostalot, Billancourt, France.—Filed February 10th, 1908. 
This patent is for an engine used in motor cars and motor boats. 
There is a single claim for the combination with a vertical cylinder 
of an apertured piston adapted to divide the same into a compres- 
sion chamber and an explosion chamber, there being a horizontal 
admission port leading to the explosion chamber and an upwardly 
inclined port leading to and serving as an inlet and outlet for the 
compression chamber, the inclined port being adapted to direct 
gases entering the compression chamber through the apertures in 


961,315] ri 








the piston against the piston on the suction stroke of the latter, 
means whereby said ports communicate and are adapted to trans- 
fer gases from the compression chamber to the explosion chamber, 
a pair of superposed supporting plates at the lower end 
of said cylinder, a pair of filler blocks mounted on the upper sup- 
porting plate and projecting into the cylinder, a plate mounted to 
slide between said supporting plates, a casing fixed to said 
sliding plate, a boss rotatable in said casing, and a connecting-rod 
pivoted to the piston and passing through the boss. We may add 
that the sliding stuffing-box was patented by Farcot over fifty 
years ago for steam engines, 

961,492. METHOD OF CONSTRUCTING PILES, J. B. Goldshorough, 
Cvoton, N.Y., asstgnor to the Unde rpinn ng Company, New 
York, N.Y., a Corporation of New York.—Fi led July 6th, 1909. 

An excavation is made and lined with a tube; down this a 
quantity of concrete is put, and this is then submitted to a con- 


(36,492) fl 











tinuing and uninterrupted pressure, determined by the load the 


pile is expected to carry, until the footing has been enlarged to 
the desired extent and has the requisite supporting power. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 
No. XVII.* 
March 15th, 1910. 


THOSE who are unacquainted, from personal experience, 


with the physical characteristics of Colombia are apt to 


wonder, in view of its great geographical advantages, its 


gorge, about 12 kiloms. in length. This valley of the | can be, and very often are, grown. Some of the peasants, 
Dagua is both very narrow and very crooked for its | after successfully raising three crops of corn during the 


entire length. 
— of the early “70's” regarding narrow-gauge rail- 
| ways, the provision of curves and gradients upon the 
| first 46 kiloms. of the line was very liberally construed, 


In accordance with the somewhat crude | year, will produce a fourth of maize. 


| At kilom. 82, elevation 2720ft., the railway track leaves 
| the course of the river Dagua and commences the long 
| climb to Los Lomitas, at an elevation of 4820ft. This is 


| with the result that there are still to be found curves of | effected within 27 kiloms. of line of 3 per cent. com- 
| 60 m.—200ft. radius—and some short stretches of 4 and | pensated grade. Los Lomitas is a place situated within 


| 44 per cent. grades. 
Above kilom. 26, where the river Dagua is crossed for 
the first time, and, in fact, as far as kilom. 73, the entire 


| what may be called the “saddle” of the mountain, formed 
| by a curiously shaped spur of rock jutting out from the 
|main range. The actual “pass” is situated 22 kiloms. 


richness as an agricultural country and the exceptional | road is practically in solid rock, the track following the | further ahead, and the elevation to be overcome is one of 


wealth of its minerals, that so little progress has been 
made in railway construction. Compared, as to size and 


| many tortuous windings of the river, and having to traverse 
| its waters, between kiloms. 26 and 82, no fewer than ten 


importance of natural features, with some other of the | times. Similar difficulties, similarly overcome, are found 
South American Republics, it certainly seems as if |upon the Antioquian Railway between kiloms. 70 and 


Colombia had been sadly neglected. As a matter of fact, 
however, a great amount of railway construction has gone 


on during the last ten or fifteen years, and, although in | 
proportion to the huge size of the State, covering as it | 
does an area of 488,436 square miles, the aggregate of | 
track may appear small, still, considering the immense | 


physical difficulties to be encountered and overcome, the 
results are anything but insignificant. 

Mountain, river, forest and valley seem to have success- 
fully combined to offer ever obstacle and to create every 
impediment to the progress of the iron road; its advance 
has been checked at every step, and every foot of the 
way stubbornly disputed. Herculean feats in the cutting 


away of rocks, in the levelling of lofty mountains, and | 


the building up deep ravines, have had to be undertaken; 
man has intrepidly penetrated where Nature never 


intended that he should set his foot, let alone introduce | 


his iron abomination; and, as a consequence, he has had 


to pay the price—and not alone in his labour and in bis | 


treasure, but with his very life. Nothing daunted, how- 
ever, he proceeds to make headway, and only the lack of 
funds has prevented the consummation of several daring 
enterprises in railway construction in 
Colombia, among them the completion 


| 107, as well as on the Northern Railway of Guatemala, 
| and here, as in the case of the Cauca Railway also, the 
river is crossed always by steel bridges, some of which 
have spans ranging from 210ft. to 100ft. in length. All 


Railroad, since the year 1906, together with a number of 
smaller ones for the crossing of the various tributary 
| streams which flow down from the mountain gorges. 
All openings from kilom. 36 to the end of the constructed 
portion of the line are thus crossed, or upon embank- 
| ments with masonry arches. Upon the old part of the 
line, from kilom. 0 to kilom. 36, there still remain many 
temporary wooden trestle bridges, but it is the intention 
of the present company owning the railway to replace 
these as soon as practicable by steel structures, and 
building embankments with drainage culverts. From 
kilom. 48 ahead the minimum radius of curve is 80 mm. 
and the maximum grade is 3 per cent. compensated, with 
the exception of the section passing through the gorge, 
| just where the river Dagua breaks through the mountains. 
Here there is a 4 per cent. compensated grade, and this 
has been rendered obligatory owing to the enormous 


of the bridges have been erected, in the case of the Cauca | 


| 120mm., the extreme height of the mountain summit 
| being 5215ft. In this stretch of track, namely, 22 kiloms., 
it was found necessary to put in 4 kiloms. of adverse 
grade, in order to cross the river Bituca. From a place 
called Cristo de Gallo, which forms the pass through the 
main continental divide, the direction of the line turns to 
| the south, and then, following the contour of the moun- 
tains, gradually descends to the Cauca Valley. 

Messrs. Mason, the contractors, who commenced active 
construction in the month of September, 1906, by the 
| month of July, 1907, had completed the track to kilom. 

55, and established a new station at that point. A great 
amount of entirely new and much repair work was 
comprised in these operations, while a good deal of 
difficult excavation and construction work was carried out 
in the gorge. Unfortunately, in spite of all the pluck 
and enterprise which they displayed, Messrs. Mason 
were unable to make the necessary fmancial arrangements 
which they had hoped to effect in New York for carrying 
on the operations to a successful conclusion, and in 
| August, 1907, they were compelled to relinquish their 
rights, which were then assumed by the Banco de Bogotia, 
which had financed them up to that time, and to whom 
they were heavily committed. 
Convinced of the feasibility of completing the railway, 
and knowing the good work which had been put into the 
construction by the Messrs. Mason, the 
Government of the Republic suggested 





of the undertaking known as the Cauca 
Railway. 

Some account has already been given 
by me in these articles of the existing 
roads in this Republic, such as the 
Sabana, the Southern, the Northern, the 
Girardot, the Antiédquian, the Dorada 
extension, the Santa Marta, the Barran- 
quilla, the Tundima, and the (now build- 
ing) Puerto-Wilches to Bucamamruga 
line. So far, little has been said of the 
great Buenaventura-Cali Railway, known 
as the “ Cauca,” since it will open up and 
serve to develop that, perhaps the richest 
district in the whole Republic. But for 
the disastrous Civil War, which devastated 
Colombia during the years 1899-1903, 
undoubtedly one of the very worst upon 
record even for these belligerent countries, 
the Cauca Railway might have been built 
and open to traffic by now; and this in 
spite of the many extraordinary engi- 
neering difficulties which have had to be 
encountered. Progress has certainly®been 
made malgré tout, but it must, I fear, be 
many years ere the consummation of its 
ambition is reached. 

The road was commenced at the Pacfic 





that the Banco de Bogota should form a 
small but sufficiently capitalised syndi- 
cate to carry on the project where it had 
been abandoned. This was done, and 
the bank disposed of its concession, for- 
feited by the Messrs. Mason, to a local 
company, which to-day is the actual 
holder of the concession. The bank had 
continued to finance the undertaking 
more or less during the times of financial 
stress. 

The original capital was 1,400,000 dols. 
(U.S. ey.), = £800,000, out of which 
the company had to pay the Messrs. 
Mason for the work which they had done 
to that date, and also to repay to the 
bank the moneys which it had advanced, 
as well as the value of the concession. 
With the sum remaining out of the capital 
work was once again commenced and 
actively pursued for a time, with the 
result that in July, 1909, the road was 
completed and put into operation as far as 
kilom. 82. Work has actually been done, 
however, to kilom. 103. The section 
between kilom. 55 and kilom. 82 included 
the heavy rock work to which reference 
has already been made—namely, in the 








coastal port of Buenaventura, and the 

most northerly of the Republic’s ports, in 

1873. From its inception, in common 

with most, if not all, of the Colombian 

railways, it has had to face difficulties, disappointments 
and delays innumerable. Revolution, disease and financial 
stringency have all played their part, so that by the end of 
the year 1906, some twenty-three years after it had been 
commenced, but 36 kiloms. (say, 22} miles) had been 
completed. Some 10 kiloms. further of track, however, 
had been laid. 

In 1906 the Government transferred the concession to 
two American contractors, Messrs. D. B. and E. H. 
Mason, who at once took measures to establish a 
systematic and orderly organisation, and in direct opposi- 
tion to the usual principles of Governmental reproductive 
works of any kind in these States. The old portion of 
the line, as may well be understood, had to be almost 
entirely relaid, as it had fallen, from sheer neglect, into a 
state of complete disrepair. The new construction actively 
commenced in June of 1906, when Mr. George Walsh, an 
experienced American Civil Engineer, was put in charge 
of construction. 

Among the more serious works to be undertaken was 
the erection of two large bridges on the old portion of 
the line, each measuring 210ft. in span. The work was 
commenced and completed during the dry season of 1906 ; 
in fact, owing to the sudden and violent rising of the 
Dagua River, and the dangers attending any construc- 
tional work upon its banks at these times, it would have 
been impossible to have entered upon any delay. A 
small locating party had been formed, but this was subse- 
quently considerably augmented, so that the work in 
hand might be proceeded with as rapidly as was possible. 
No opportunity was, in fact, lost by the contractors to 
carry out their part of the undertaking to the best of 
their ability, and in the least amount of time compatible 
with good and sound work. 

The Cauca Railway commences, as already intimated, at 
the port of Buena¥entura, in the bay of that name, which 


is well protected by the surrounding land, and which, both | 


from its size and its mean depth, affords ample and 
excellent accommodation for ships of any size and 
draught. The line follows the course of the river Dagua 
for a length of 82 kiloms. The river has its head waters 
on the Pacific slope of the continental divide, breaking 


through the lower coastal range of mountains in a narrow | 
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CAUCA RAILWAY, EL LIMBO BRIDGE, 


120ft. SPAN 


expense which would have been necessary had the usual 
steps to overcome the heavy drop in the land at this part 
of the river been followed. The financial resources of 
the company were quite unequal to‘ the strain in this 
direction. 

The Cauca Railway is now in operation to kilom. 82, the 
ultimate projection being to the city of Cali, which has a 
population of some 40,000, more or less, and which is the 
central distributing point of the immensely rich and 
fertile valley of the Cauca. I have seldom seen in any 


country in the world a more beautiful stretch of territory | 


than this one, which, in every respect, seems to realise 
what one’s conception would naturally be of the “ Land 
of Eden.” 


some 30 miles and a length of over 200. 


The valley lies between the continental range | 
of the Andean mountains, having an average width of | 


canyon of the Dagua—as well as the 

making of three tunnels, while on the 

section between kilom. 82 and kilom. 103 

some very heavy cuttings and eight 
tunnels had been completed. 

Fortunately for the holders of the concession, the 
original terms upon which it was granted were extremely 
liberal, especially as regards payment for work actually 

| finished and passed. The rates were as follows:— 
38,000 dols. (gold) per kilometre as far as kilom. 55; from 
kilom. 55 to kilom. 67 the rate was 65,333 dols. (paper) 
per kilometre, and from there to the end of the road the 
rate was 40,000 dols. (gold) per kilometre. As security, 
and as a means to pay these amounts of subsidy, the com- 
pany receives 50 per cent. of the receipts of the Customs 
House on the Pacific Coast, which approximately amount 
to 30,000 dols. (gold) per month. 

When finally completed the Cauca Railway will stretch 
to a length of 175 kiloms. To kilom. 55, rails of 40 |b. 
| have been used; from kilom. 55 ahead rails of 55 lb. steel 


Viewed for the first time from the lofty summit of the | have been laid down, and it is intended to maintain this 


surrounding mountains, over whose crests it is necessary 
to climb in order to reach its depths, this valley is a 
perfect realisation of the desirable Land of Canaan. 

The descent into the valley is a long and tedious 
journey, but it is well rewarded in the end. If the land 
looks tempting from a distance, it is assuredly no less 
fair when actually reached. It is magnificently pastured, 


well watered and timbered, and about as rich in all kinds | 


of minerals and soils as the most envious of men could 
desire. The superb Cauca River, which winds along its 
central pastures, is navigable for fully 150 miles of its 
length, light vessels, such as shallow-draught paddle 
boats, are able to course up and down its waters with 
great ease and safety. 

This valiey lies at an elevation of 3300ft. above sea 
level, the climate, naturally, being almost ideal. The 
abundance of pure and cold water renders the vicinity in 
every way a desirable one for agriculturists and others, 
and while the rainfall is very heavy at certain seasons of 
the year, converting the roads into veritable morasses 
|.and rendering all locomotion extremely difficult, and even 
| dangerous at times, the many advantages which Nature 

offers here make the Cauca Valley one of the most 
promising districts in the Republic of Colombia. 
| One curious feature of this country is the almost exactly 
| even periods into which the wet and the dry seasons are 
| divided. The agricultural possibilities of this land are 
| thus rendered doubly attractive, since four separate crops 


as the standard weight of rail for the rest of the track. 
| All the steel bridges have been designed in accordance 
| with Cooper's specifications, using his E-30 loading for 
bar-load. This is very much in excess of any train load 
or engine now being used upon the Cauca Railway. The 
present company has purchased four new locomotives, 
together with several new flat and box-cars, the rolling 
stock now being considered sufficient for present purposes 
in all respects. 

Although, as stated, the ultimate destination of this 
railway is the town of Cali, it ought to be added that 
there is some idea of still further extending it some day, 
should opportunity and finances permit. In that case, 
once the line has reached the Valley, it will be carried on 
in short lengths to the more settled portions of the 
country, such as Cartago, and thence to Maniziles. 
This is the capital of a large and prosperous territory, 
through which I have travelled considerably upon 
mule-back, and one day it is perfectly certain to be the 
headquarters of a very prosperous mining community. 
In the district, but located high up in the mountains, are 
situated three of the most promising mines which I have 
yet seen. These are La Union, La Cascdda and others 
in the Quindio region, all being in the hands of some 
enterprising and wealthy capitalists, among whom is a 
young Englishman, Mr. Harold Meyerheim. Everything 





| 


that is necessary to the systematic and scientific develop- 
ment of this remarkable region is being done, and, 
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judging from what I saw going on there and from my 
confirmed belief in the administratability of the principal 
people concerned in their exploitation, I have little doubt 
that in a few months time the mining world’s attention will 
be directed to this region, and the sensational ouputs 
from the three properties mentioned—La Union, La 
Cascada and the Quindio Mines—will create interest. 

In relation to the Cauca Railway, these mines must 
have a considerable effect, since it is over the line from 
Cartago to Manizales that a good deal of the mining 
machinery will have to travel. At the present time 
every piece of machinery, and none exceeding in weight 
250 Ib., is painfully and slowly carried upon mule-back, 
occupying some months in transit. As soon as the rail- 
way approaches Manizales, there will be an enormous 
development in the mining regions, since the machinery, 
aérial tramways, cyaniding plant, and other appliances 
for treating the minerals of the earth will come into the 
camps easily and cheaply. The precious mineral is there 
in abundant quantities ; of this there is no doubt whatever. 
All that is required is a cheap and rapid method for 
getting it out, and this is destined to be helped by the 
ever-invading iron-horse. Its advent to Manizales means 
a revolution in that district from a mining point of view. 

The railway will not, however, stay its course even at 
Manizales, as I understand that it is the idea to push it 
on further still across the great central range of moun- 
tains to Ibague, and from there to Girardét, which is, as 
already pointed out, the headquarters of the Colombian 
National Railway, which conducts, through Honda, to 
the capital city of Bogota. At Ibague some mining is 
going on also, and, indeed, the whole country is so 
immensely rich in minerals, and,as yet, so little is known 
about either it or them, that it is impossible to foretell 
what glowing possibilities are in store for the railways 
which open up this remarkable and richly endowed 
region. 

By means of the Cauca Railway, it is clear, the capital 
of Bogota would be brought into direct contact with the 
Pacific at Buenaventura, which, again, is only 36 hours’ 
steaming from Panama. It must not, _however, be 
assumed that this can be effected for many years to 
come. The progress of railway construction, as above 
pointed out, is both slow and costly, and, unless a 
miracle is performed, it will be many years yet before 
the sound of the engine whistle breaks the stillness of the 
Cauca Valley beyond the Manizales region. 

In connection with the construction of the Cauca Rail- 
way, Mr. George S$. Walsh, member of the American 
Society of Civil Engineers, has had much to do. He was 
sent for specially by the Messrs. Mason, coming from the 
Panama Canal, where he was employed at the time. He 
remained in Colombia until September, 1909, during 
which time he completed the erection of the bridges and 
the making of the surveys at the Cauca. 








INTERNATIONAL RAILWAY CONGRESS. 
No. -ITI.* 


THE important subject of improvements in locomotive 
boilers came before Section II. The reports had been en- 
trusted to nine engineers, who dealt with their subjects 
under three heads—(1) Boilers with smoke tubes; (2) 
boilers with water tubes ; (3) damages to boilers. 

The various branches of the subject were occasionally, 
it should be noted, entrusted to different reporters. All 
three branches in connection with Great Britain and the 
Colonies were reported upon jointly by Mr. Henry Fowler, 
Chief Mechanical Engineer of the Midland Railway, and 
Mr. L. Archbutt, Chemist, Midland Railway. In a 
somewhat exhaustive report the subject was dealt with 
under seventeen heads. Mr. Fowler stated that the 
greatest change in boiler construction which had taken 
place during recent years in the countries reported upon 
was in the largely increased use of the Belpaire fire-box, the 
majority of newly designed engines having been of this 
type. One great advantage derived from the change was 
that the disuse of roof bars left the space over the top of 
the fire-box clearer, and even those administrations which 
had not adopted the Belpaire box had fitted radial stays 
in their later boilers with the same object in view. Some 
railways employed wide, comparatively short fire-boxes, 
which were placed over the frames, and the Great 
Northern Railway had been obtaining particularly good 
results with such a fire-box, which allowed of a large 
grate area. The weight of the engine as a whole had an 
important bearing upon the design of the boiler. In spite 
of its high, and at times excessive, price, copper was still 
very generally used for fire-boxes on railways in Great 
Britain, Australasia, India, and South Africa, and no con- 
sistently good results appear to have been obtained with 
any other material. One of the reasons for the abandon- 
ment of steel fire-boxes had been the trouble arising from 
corrosion, and although nickel steel had been experi- 
mented with, the results had not up to the present been 
satisfactory. The advantages of employing high-pressure 
steam were becoming more and more realised, and many 
companies used 200 lb. per square inch, while in the case 
of the Great Western Company a pressure of 225 lb. was 
employed, and in the case of the Midland Railway 220 lb. 
The Midland Railway employed these pressures in com- 
pound engines, the Great Western in locomotives with 
simple expansion. These higher pressures tended to 
accentuate boiler troubles, and some companies had found 
that these troubles were not compensated by the advan- 
tages gained, and had returned to lower pressures. In 
view of the importance of weldless barrel plates, a large 
firm of steel makers in Sheffield had put down extensive 
plants for that branch of manufacture. Broadly speaking, 
the proportion of steel and iron tubes to copper and brass 
was growing, and several British companies had wholly 
dispensed with the latter expensive metals; but, in view 
of the corrosion of steel and iron, copper ends and sleeves 
were occasionally employed. Considerable attention was 
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now being paid to the expansion of the tube into the 
tube plate, this being generally carried out by mechanical 
means. Attention has also been given to the order of ex- 
panding, and various methods were being adopted to 
prevent the distortion of the tube plate caused by 
the work put on it during expansion. Opinions were 
still divided as to the relative merits of the arrangement 
of tubes in vertical or horizontal rews, but the former 
arrangement seemed to be gaining ground. Attention 
was also being given by many railway engineers to the 
better regulation of the admission of air to the fire, 
and the question of a forced draught on the Plenum 
principle was also being considered. Only the Lan- 
cashire and Yorkshire Railway and the Taff Vale Railway 
had tried the Druitt-Halpin system of thermal storage, 
and the Lancashire and Yorkshire railway hoped to attain 
therefrom considerably less pitting and corroding of 
boiler plates. On the Great Western Railway Mr. Church- 
ward had endeavoured to obtain the same advantage as 
that arising from thermal storage by increasing the size 
of the steam space in the boilers. 

Little had yet been done with regard to water tube 
boilers, but the East Indian, Central South African, Cape 
Government Railways and Japanese State Railways 
were employing Drummond water tubes in some of their 
fire-boxes. On the London and South-Western Railway 
also boilers fitted with these tubes had been in service for 
over ten years with satisfactory results. With regard to 
steam superheating, four only of the administrations 
which had replied to the questions employed steam super- 
heaters, the Lancashire and Yorkshire Railway, the 
Great Western, the London and Brighton, and the Cape 
Government Railways, but there were numbers of other 
administrations which were experimenting with this type 
of engine, and it was probable that the use of super- 
heaters would shortly be considerably extended. The 
experience of British companies was recently discussed 
in THE ENGINEER, in connection with the paper read 
before the Institution of Mechanical Engineers by Mr. 
Hughes. 

Mr. H. H. Vaughan, who reported for America, 
reminded the Congress that the type of boiler generally 
used in the United States and Canada was that with 
round-topped fire-box, and representative examples of this 
type of boiler were illustrated in boilers used on the Lake 
Shore and Michigan Southern Railway and on the Union 
Pacific, both of which might be regarded as good examples 
of recent boilers designed in the United States and 
Canada. Mr. Vaughan said that a few of the large roads, 
such as the Pennsylvania and the Great Northern, were 
using the Belpaire fire-box, while others, including the 
Canadian Pacific, used that type more or less extensively. 
It was pointed out that, although the round-top box had 
proved entirely safe and somewhat cheaper than the 
Belpaire, it was open to question whether its extensive 
adoption was justified from the standpoint of cost of 
maintenance. Boiler staying was either of the gusset 
plate type or of the rod type, and there was a general pre- 
ference for rod staying, as the rods were both cheaper to 
install and easier to repair. It was stated that tests which 
had been recently carried out had entirely solved the 
question of the best quality of iron for stay bolts, but 
there was no doubt that a high grade of iron was 
required, the usual requirements being a tensile strength 
of from 20 to 25 tons, with an elongation of 28 per cent. 
in 8in. With regard to the life of fire-boxes, it was diffi- 
cult to present any correct figures, but on the Buenos 
Ayres and Rosario Railway the life of the copper fire-box 
had been from ten to twelve years, and that of the steel 
fire-box about four years. The copper fire-box had been 
found impracticable in American service, on account of 
the rapid erosion caused by the sparks due to the high 
rates of combustion at which engines were frequently 
worked. With regard to the life of tubes, brass tubes 
were reported by the Buenos Ayres and Rosario Railway 
as lasting from ten to twelve years, while iron tubes, on 
account of pitting, were scrapped after four years. None 
of the replies received indicated that any water-tube boilers 
were in use on the American continent. 

The Canadian Pacific Railway had adopted superheating 
extensively, having at the present time about 475 loco- 
motives using superheated steam. The Schmidt, the 
Cole, and the Field superheaters had been employed at 
the outset. The Schmidt smoke-tube superheaters had 
proved entirely successful, and the result suggested that 
the superheated steam engines were more efficient, and 
that they could be used with economy in the place of 
compound engines, which had proved expensive to main- 
tain. All new freight and passenger engines were now 
being equipped with the Vaughan-Horsey smoke-tube 
superheater. The results obtained had been on the whole 
exceedingly satisfactory. Figures derived from extensive 
service on all sections of the Canadian Pacific line and 
based on the total quantity of fuel delivered to the engines, 
had shown an economy in fuel of from 10 to 15 per cent. 
in passenger service. A notable difference between 
simple engines using superheated steam and two-cylinder 
compound engines using saturated steam was found in 
the greater flexibility of the simple engine. 

M. Nadal, Chief Engineer of the French State Rail- 
ways, reported for Belgium, Spain, France, Italy, and 
Portugal, on two parts of the subject, the first and third. 
He pointed out that the chief French railways had adopted 
Belpaire boilers on all their recent locomotives. The 
French railways used Serve tubes almost exclusively, and 
they were also used to a great extent on Italian railways, 
it being generally recognised that they gave good results 
as regarded steam generation. The working pressures 
commonly employed on French railways were 213 |b. or 
228 lb. per square inch. The main tendencies of recent 
practice in the countries named were the retention of 
copper fire-boxes, the use of stays in the fire-boxes, the 
introduction of rocking grates, and the adoption of steel 
tubes, except where the water was bad. There was a 
decline in the favour with which ribbed tubes had been 
regarded during the past ten years. Many methods had 
been adopted for reducing leakage of the tubes and damage 








to the tube plate, but no definitely successful results had 
been obtained. M. C. Dasesse, of the Belgian State Rail- 
way, reported for the same countries on the subject of 
steam superheating. He stated that the majority of the 
railway administrations were using superheated steam on 
locomotives. Service results showed that the economies 
of fuel and of water were in direct ratio with the amount 
of superheat, and were greatest when the locomotive did 
considerable, and, above all, continuous work. In certain 
trials made on the Belgian State Railway the economies 
in the case of single expansion locomotives had reached 
29.64 per cent. of coal, and 28.67 per cent. of water, but 
any appreciable saving only began to appear with from 
30 to 40 deg. Cent. of superheat. A temperature of 
320 deg. Cent seemed in the case of single-expansion 
locomotives to give the best results. Moreover,superheat- 
ing made it possible even in the case of compounds to 
effect economies of coal of over 12 per cent., but the four- 
eylinder express compound locomotive using superheated 
steam did not show any marked advantage over the 
similar four-cylinder single expansion locomotive using 
superheated steam. It was indispensable to use oil of 
special quality when using superheated steam. 

Mr. N. Antochine presented a report for Russia dealing 
with questions one and three. It was pointed out that 
the types of rolling stock were made as uniform as 
possible, and it had to be borne in mind that the 
locomotives were intended to work under varying con 
ditions and in different climates. This tendency to 
standardisation was the most general feature in Russian 
practice. The report on superheating for Russia was 
presented by Mr. G. Noltein of the Moscow-Kazan 
Railway. One of the most important results reached 
was, he said, that with the Schmidt smoke-tube super 
heater increasing the velocity of the gases beyond about 
60ft. per second did not result in any increase in the 
efficiency. It would seem that the economy of the 
superheated steam locomotive was largely dependent 
upon the design of the piston valve, and the Schmidt 
piston valve, with so-called closed rings, did not in the 
experience of the Moscow-Kazan Railway give good 
results. With proper management there was an econo: 
of 8 to 20 per cent. of coal, and 15 to 30 per cent. 
of water with superheated steam locomotives. He 
agreed in the desirability of high temperatures up to 
350 deg. Cent. The best steam pressure for superheated 
steam work appeared to be 185 lb. per square inch. The 
Stumpf valve gear, if it could be adapted to locomotive 
conditions, would probably make superheating even more 
economical. 

Herr Karl Steinbiss, member of the Prussian Board of 
Works, reported for those countries not dealt with in 
previous reports. In these countries Serve tubes were 
generally condemned. Superheated steam had more 
recently been used on a larger scale, the Schmidt super 
heater being generally preferred. None of the administra- 
tions concerned appeared to find any occasion for material 
alteration in the present design of boilers. 

The discussion on this group of papers was mainly 
devoted to superheating problems. All the delegates, 
who took part in the discussion reported very satisfactory 
economies from the adoption of this form of apparatus, 
and the opinion was generally expressed that any extra 
expense in maintenance would be amply covered by the 
saving- effected. The point was raised that by using 
superheated steam the boiler pressures could be dropped. 
Several delegates referred to their experience with the 
Brotan water-tube boiler. It was stated to give excellent 
results when used with small locomotives which were not 
heavily worked. Some of the figures quoted in the 
continental reports with regard to water softening were 
questioned. The following results were given in con 
nection with the Paris and Orleans Railway with regard 
to coal consumption :—Simple engines, 3 kilos. of coal 
per 100 kilom.-tons ; compound engines, 2.7 kilos. ; super- 
heated engines, 2.4 kilos. 


STATISTICS, 


The topic which aroused most interest among the 


English-speaking delegates, was that of statistics. Four 
reports in all were presented. That dealing with 


practice in Great Britain was by Mr. W. M. Aeworth, 
and that on the British Colonies by Sir Thos. R. Price, of 
the Central South African Railways. The report on 
America was prepared by Mr. County, of the Pennsylvania 
Railroad, and that on other countries by M. Barriol, 
of the Paris, Lyons, and Mediterranean Railway. 

Mr. Aecworth’s report provoked a discussion extending 
over two whole days. His chief point was that there 
were no principles of statistics in operation in Great 
Britain and no uniform classification of working 
expenses. The dissemination of this statement in an 
international report put the British delegates upon their 
defence. Their case was opened by Sir Charles Owens, who 
expressed the belief that it'was not possible to obtain a 
uniform classification of expenses for all railways. It was 
preposterous, said Sir Charles, to state that there were 
no principles in railway accounting. He would appeal to 
the statement in Mr. Acworth’s own report, in which he 
said that in the year 1868 an Act of Parliament was 
passed which required all railway companies to prepare 
and publish half year by half year a report with accounts 
and statistics according to forms laid down in detail b) 
the Act itself. To say that statistics of that sort could be 
produced and Blue-books compiled by a system in which 
there were no principles was to say what was, to his 
mind, an apparent absurdity. If any man could show 
him the advantage of ton-mile statistics under English 
conditions he would gladly adopt them; but they had 
been tried and found useless. : 

Mr. Sam Fay, who followed, was even more emphatic. 
Mr. Acworth, he said, had charged the English railway 
companies by inuendo with publishing incorrect informa- 
tion. The report was an unfair representation of the 
English railway statistical information compiled for 
public use. The English railwayman had a natural and 
fundamental objection to ton-mile statistics, because 
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under conditions in Great Britain they would describe the 
thing which did not exist. The infinite variety and the 
immense volume of merchandise passing over various 
ownerships in trains belonging to companies other than 
such ownerships, rendered it a matter of impossibility to 
produce ton mileage which could in any way be made to 
represent the charge per ton per mile as paid by the 
public, or indicate in the remotest degree the cost per ton 
per mile to the company hauling the traffic or the com- 
pany owning each particular section of the line. Outofa 
hotch potch of receipts and expenses divisible between 
companies without regard to rate charged or work per- 
formed, and of units that refused to unify, English com- 
panies were asked to compile ton mileage statistics. Mr. 
‘ay added that he and Sir Charles Owens spoke for the 
other British railways with one exception. 

Mr. H. C. Allen, London Manager and Secretary of 
the Buenos Ayres Great Southern Railway, said that 
although his company had kept ton mileage and 
passenger ton mileage statistics for twenty years, it 
had found them of practically little or no use, and 
would discontinue them but for the fact that the informa- 
tion had to be prepared for the Argentine Government 
Annual Statistical returns. The fact of the matter was, 
his company had spoiled the Government, for in the 
desire to be thoroughly up to date they copied Indian 
and United States practice, and the Argentine Govern- 
ment had now adopted their accounts and statistics as the 
basis for their own returns. Twenty years ago he was, 
like his friend Mr. Acworth, a statistical enthusiast, or per- 
haps he would rather say, theorist. Since then the prac- 
tical application of theory had altered many of his earlier 
views, and while he thought that the present British 
Board of Trade form of Railway Accounts left much to 
be desired, he quite agreed with his English railway 
colleagues that their efficiency or inefficiency did not 
depend upon the inclusion or expulsion of ton mileage 
statistics. 

Mr. A. H. Plant, Comptroller of the Southern Rail- 
roud of the United States, gave a very interesting descrip- 
tion of the character of the internal statistics compiled 
by his company for the use of operating officers. 

Mr. W. H. Hyde, General Manager, Great Eastern 
tailway, associated himself with the remarks of Sir 
Charles Owens and Mr. Fay. It was greatly to be 
regretted that Mr. Acworth did not obtain the assistance 


of a practical railway man before publishing his report.' 


With regard to the question of ton-mile statistics and 
passenger mile statistics, it was obvious that when applied 
without due allowance for the varying conditions, any 
comparison based upon them must be not only valueless, 
but dangerous and misleading. On the Great Eastern 
Railway, for example, the greater part of the system ran 
through an agricultural district, sparsely populated and 


with a light traffic, while in the section nearest London. 
there was a dense traffic, so that the company had two; 


sets of conditions of an entirely opposite character. 
What was essential was that executive officers should be 
in possession of detailed statistics as regarded the move- 
ment of the traffic, and that such statistics should be in 
their hands as soon as the traffic passed. That was the 
practice which prevailed on British railways at the 
present time, and no quantity of ton-mile figures could 
effectively replace them. 

Mr. Alfred Aslett, General Manager of the Furness 
Railway, also associated himself with what had fallen 
from other English railway managers, and referred to the 
difficulty of dealing with traffic by means of ton mileage 
statistics. They were utterly useless for English railways 
except in the case of bulk traffic. How, for instance, 
could such statistics deal with the carriage of livestock, 
which was not handled by weight? In his view the 
labour of compiling ton mileage statistics would be better 
employed in pushing the business of the company. 

Colonel Bonham-Carter said that he had been for three 
and a-half’years Under-Secretary for Railway Traffic and 
Statistics to the Government of India, and for seven 
years manager of a system of 1600 miles. He had 
not in his experience found the Government statistics 
based on passenger and ton-miles of any practical use. 
Any information which those figures gave could be 
obtained from operating statistics at a much earlier date, 
and, in many cases, passenger and ton-mile~ statistics 
could be obtained from these operating statistics. He 
had been asked to state that other managers of Indian 
railways shared his views. 

Mr. Evelyn Cecil, director, London and South-Western 
Railway Company, said it was to be regretted that Mr. 
Acworth had imported needlessly provocative matter into 
his report, and added to the acrimonious character of the 
discussion. 

The American delegates, while generally admitting the 
advantages of ton-mile statistics, said that they had in 
some cases been wrongly applied; and Mr. Mahl said 
their object in America was mainly to measure the sales 
of transportation. In any case, said Mr. Voorhees, the 
use of such statistics would prove misleading if all the 
attendant circumstances were not taken into account. 

Mr. Acworth, in reply, said that the North-Eastern 
Railway Company was so satisfied with the results of 
ton mileage that it contemplated the production of 
passenger mileage statistics. 








LITERATURE. 


Electric Trains. «By H. M. Hobart. London: Harper 
Brothers, 45, Albemarle-street, W. 
From the title one might be led to suppose that this is a 
treatise describing various kinds of electric trains, and 
containing numerous illustrations. This, however, is not 
the case, nor is there much descriptive matter of the actual 
trains themselves, nor of their electrical equipment. Like 
most other books which have been written by the same 





and designers rather than to the popular mind. Asa matter 
of fact, the volume gives simple descriptions of practical 
methods of calculating the energy required for operating 
electric railways, and deals with the approximate estima- 
tion of the cost of rolling stock of electrically-propelled 
motor coaches and trains proportioned for a given service. 
Mr. Hobart has found the whole field too wide to be 
dealt with effectively in a single volume, and he has 
consequently confined himself to electric trains for City 
and suburban service, thus purposely excluding the 
large and important subject of Electric Locomotives. 
Whilst, as already indicated, the book contains but 
little material descriptive of the apparatus comprised 
in the electrical equipment, the author has given refer- 
ences to publications in which such descriptive matter 
may be found. The book, ina word, is intended to appeal 
to electrical engineers rather than to those who are 
interested in the design of trucks and car bodies, and the 
author has acted wisely in adhering to one side of the 
field. Adequately to deal with all parts of the subject 
in a single volume would necessarily result in the pro- 
duction of a book of large dimensions, and a portion of 
the information would be more or less valueless to many 
of its readers. Just as the electrical engineer is out of 
his element in designing trucks and car bodies, so are 
engineers who specialise in such work unconcerned with 
electrical matters, and it is therefore highly desirable that 
a book of this kind should—as the present work is—be 
devoted to one side of the subject or the other. 

Mr. Hobart generally manages to introduce some new 
ideas into his books, and it is well that readers should 
make a perusal of the preface before endeavouring to 
study the text, otherwise some difficulty is almost sure to 
be experienced in places in understanding what the 
author means. In reviewing a book from the pen of 
Mr. Hobart some little time ago, we remember coming 
across what at first sight appeared to be some remarkable 
arithmetical errors, but on referring to the preface we 
discovered that a comma was being employed instead of 
the’ usual decimal point. In the present volume the 
author has discarded this little fad, but he has introduced 
several new abbreviations. For example, accelerations 
are given in miles per hour per second, and in this con- 
nection the abbreviation “ml phps” and the abreviation 
“mm.” is reserved for the meter. Another point to which 
wé may direct attention is that, in view of the fact that 
the British ton and the metric ton differ from one another 
by only 1.8 per cent., the British and metric ton have 
been regarded as identical. That such a procedure is 
justifiable is obvious when it is remembered that so 
slight a variation is of no consequence in such a subject 
as that with which the book deals. 

From the student’s standpoint the book should prove 
of considerable value, since at the end of each chapter 
exercises are set relating to many important problems 
that arise in connection with electric trains, and the 
answer is given to each example. Whilst it cannot be 
said that there is a lack of literature on electric traction, 
there is probably no existing book which will appeal so 
much to young engineers thirsting for knowledge concern- 
ing calculations pertaining to electric trains as that 
which we now have before us. A perusal of many of the 
standard works on electric traction will show that unless 
the reader is already equipped with a fair knowledge of 
the subject, and has a special liking for somewhat com- 
plex calculations, they will not help him very far in the 
direction of mastering the problems associated with 
electric trains ; whereas the very simple methods which 
the author has adopted for grappling with such problems 
should commend themselves to those who are about to 
specialise in electric traction work, and should help them 
to understand better that which is to be found in more 
advanced books. 

Starting out with a chapter on “ Speed-time Diagrams,” 
the author goes on to consider the influence of the number 
of stops per mile, and the duration of each stop, the pre- 
ponderating influence of momentum in a service with 
frequent stops, energy consumption, the efficiency of the 
electrical equipment, the determination of the efficiency 
of the electrical equipment of the trains on the Central 
London Railway, analysis of some energy consumption 
tests of trains on the Great Northern, Piccadilly, and 
Brompton Railway; aceeleration and tractive force, train 
friction, the pre-determination of the power curve for a 
given journey ; the Heysham, Morecambe, and Lancaster 
electrified section of the Midland Railway; the heating 
and railway motors, and the weights and costs of electri- 
cal equipments and of electrically equipped trains. In 
his summary and conclusions the author puts forward 
some very interesting facts, and brings the book toa close 
with some brief remarks concerning the employment of 
shunt motors, and in this connection draws attention to 
the fact that with the aid of such machines a considerable 
percentage of the total energy sent into the train may be 
returned to the line instead of being wasted at the brake 
shoes. Mr. Hobart has been a strong opponent to the 
single-phase system for suburban railways, and many 
bitter statements concerning it have been due to his pen. 
Yet, strange to relate,.in the present volume he has 
treated it much more leniently than usual, but whether 
he considers that he has said enough against it, or is 
beginning to look upon the system in a more favourable 
light, we cannot say. 





SHORT NOTICES. 


The Steam Engine and other Heat Engines. By J. A. 
Ewing. Cambridge University Press. Price 15s —This 
is the third edition of Professor Ewing’s well-known book, 
and in its revised and enlarged form it will, we believe, com- 
mand even more attention than its previous editions. Its 
principal additions consist of an excellent chapter on 
steam turbines and a thoroughly up-to-date discussion of 
gas and oil engines, including an account of the Hum- 
phrey pump. The author in this edition has abandoned the 
use of the Fahrenheit scale with its arbitrary zero and ex- 


author, it contains many curves, diagrams, calculations | presses all temperatures in Centigrade units. Another sign 
and tables, and gives information which appeals to students | of the advance made in thermo-dynamics since the last edi- 





tion of the work was published is to be found in the author’s 
treatment of the properties of steam. The undisputed worship 
of the results established by Regnault is beginning to break 
down. Inaccuracies, serious at the temperatures and pressures 
of common practice, have been definitely proven to exist in 
Regnault’s figures, and in Professor Ewing’s book as now 
published we find’ these replaced by results founded on the 
work of Callendar and Mollier. The latter physicist’s novel 
graphical methods of representing the properties of steam 
and of solving steam engine problems are also included in the 
book. These additions and alterations in the volume go far 
to bring it into an enviable position in the classical literature 
of the subject. 

The Law and Practice of Rating and Assessment. By 
Clarence A. Webb. London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill, E.C. Price 7s. 6d. net. 
—Although this book covers a wide field, giving within its 
pages a complete review of the law of rating and the making 
of valuation lists, it is not without interest to engineers. 
Several chapters are devoted to the aspects of rating with 
which many engineers have to deal in the course of their 
duties. Thus we have a chapter on the rating of machinery, 
another on the assessment of railways, followed by one on 
the assessment of electricity supply, gas, water, and tramway 
undertakings. It is filled with illustrative cases and should 
be a boon to many who are more at home with a blue print 
and compasses than with assessment and rating forms. 
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A NEW STEAM TURBINE. 


TuRBINES of the mixed type in which the steam is 
first expanded through nozzles and the kinetic energy so 
generated is utilised in buckets, and the steam after- 
wards passed through blades of the ordinary Parsons 








femperature 











Fig. 1 


type, have gained considerable prominence during the 
last few years, and quite a number of firms is now 
manufacturing machines which operate on this principle. 
To these Franco Tosi, Legnano, must now be added. 
The advantages which are claimed for this principle 
have been set forth on many occasions, and it will be 








205- 205: 
Vi75- 
Pressure 12:Atm as 
wO> 
baat 
see Ee ~-~_Is6- 
ans die ZS Sa 
Fig. 2 


unnecessary for us to enter into a lengthy explanation of 
them here. 
temperature are confined to the first part of the turbine, 
and the steam in the second part is at a comparatively 
low temperature. This is shown in the drawing Fig. 1, 
where the curves below show the fall in pressure and 
temperature in various parts of the casing. In this 


As is now well known, the high pressure and | 


} - 

| of the turbine on the right of the second velocity wheel 
| has blades as used in the reaction or Parsons turbine. 
| The curves below this drawing show the fall of pressure 
| and temperature, as in the case of the curves below the 
| drawing shown in Fig. 1. From the illustration Fig. 3 
| it will be seen that a special form of blading is being used 
| on the velocity wheels. The blades and their distance 
| pieces, which are cut by means of multiple machine 
| cutters, have at their base a special form of grooving 
These threads fit into 
When all the 


similar to the thread of a screw. 
corresponding groovings in the wheels. 


The distributor or small oil piston is operated by the 
governor mounted on a vertical shaft and driven by means 
of an endless screw and gearing from the turbine shaft, 
The rising and falling of the oil piston admits or discharges 


oil to or from the relay cylinder. An emergency 
governor is also fitted. The steam end of a small 
turbine of this type is shown in Fig. 5. This 
illustration shows the Governor-Ferranti stop valve 


and oil pump. The arrangement of the stop valve and 
governor is also shown in the drawing Fig. 6. Governing 
is also effected by cutting out nozzles, and this is done by 

















Fig, 4—-GUIDE BLADES AND NOZZLES 


blades have been assembled in the wheels and the shroud- 
ing has been put into position, a projection on each of the 
| blades, which fits into slots in the shrouding, is bent over, 
| and in this way the shrouding or bands which surround 
| the blades is heldin position. The solidity of the fastening 

is claimed to guarantee great strength for resisting the 
| tension due to centrifugal force. The guide blades for the 

velocity portion of the turbines are assembled in seg- 

ments, as shown in Fig. 4; the bases of these seg- 
| ments fit into dovetail recesses in the turbine case. A 


| 
| 
| 
| 














Fig..5—GOVERNOR 


group of nozzles is also shown in Fig. 4. For starting 
and stopping purposes a Ferranti stop valve is fitted. In 
the case of the large turbines this valve is placed below 
the floor level, as shown in the drawing of a large-sized 
turbine on page 83, whilst in the case of small turbines 














Fig. 3—-ATTACHMENT OF BLADES 


turbine it will be observed there is one velocity wheel, | the stop valve is fitted direct to the turbine. 


The double- 


and that portion of the machine on the right of this | beat balanced valve which regulates the supply of steam 


wheel is constructed on the Parsons principle. Turbines 
are also made by this firm which have two velocity wheels, 
as shown in the drawing Fig. 2. Here, again, that portion 


| to the cylinder is operated by oil pressure. 
| stop valve the steam passes to the balanced admission 
valve, which is attached to an oil operated relay piston. 


From the 


hand or automatically, according to requirements. When 
automatic governors of this kind are fitted, the valves 
which open or close the nozzles are actuated by oil 
pressure, the pressure of oil being varied by means of a 
relay piston which is operated by the governor. Springs 
on the backs of the nozzle valves are set so that the 
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Fig. 6—SECTION OF VALVES 


various valves will open with different pressures. 
Thus for each position of the centrifugal governor 
collar there is a corresponding number of valves open. 
The safety governor is of the centrifugal spring type. 


When the speed exceeds 15 per cent. above the 
normal, the governor is caused to release the 


pressure of oil in the relay cylinder and the steam 








Fig. 7—THRUST BEARING 


supply valve closes. When the speed falls to the normal 
value the governor causes the oil outlet in the relay 
cylinder to be closed, and the steam valve opens 
again. The form of thrust bearing used in these turbines 
is shown in Fig. 7., §It is a bearing of the toothed 
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Fig. 8—ROTOR WITH SINGLE 





IMPULSE WHEEL 
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Fig. 10—BALANCING A ROTOR 


type provided with a central chamber, which is supplied 
with oil under pressure. The chamber is separated into 
two parts by a disc keyed on the shaft and fitted on its 
periphery with labyrinth packing. The rotating part, 
which has a small amount of play in an axial direction. 
is so arranged that the play of the teeth in the left-hand 
chamber is different from that in the right-hand chamber. 
Thus the quantity of oil issuing from these compartments 
is different, and owing to this fact and the presence of 
the dise packings a difference of pressure between the 
two faces of the dise is established which balances the 
axial thrust of the turbine. Since there is no contact 
between the metal parts wear is eliminated. The con- 
struction is also claimed to render it possible to balance 
heavy thrusts, due to the weight of the shaft of auxiliary 
turbines on board ship which are inclined when the ship 
is pitching and tossing. 

As regards lubrication, oil is pumped into the bear- 
ings and other working parts by means of a pump of the 

















Fig. 12—-OIL PUMP 


type shown in Fig. 12. This pump, which is placed a | turbine case every time an alteration in the position or | 
A complete large size | 


little above the level of the oil in the tank, is coupled to 
the shaft of the centrifugal governor. 
the oil passes into the cooler, which, as can be seen from 
Fig. 18, is of the surface condenser type. The cooler can 
easily be removed from its case for cleaning and inspec- 
tion purposes. From the cooler the oil is distributed to 
the bearings, relay and safety governor. When starting 
the oil is supplied by an auxiliary steam pump. This 
pump is to be seen on the right and lower part of the 
illustration—Fig. 5. As all the valves of these turbines 
are operated by the pressure of the oil, they will not start 
if the engineer forgets to start this auxiliary pump. This 
is obviously an advantage, since the chances of getting 
hot bearings due to the want of oil are entirely eliminated. 
In the event of anything happening to the oil pump which 
may cause it to fail to supply oil the turbine automatically 
shuts itself down. 

The type of neck gland used in these turbines is shown 
in the illustration—Fig. 14. It will. be observed that 
contrary to the usual practice, the revolving rings are 
turned on a sleeve instead of direct on the shaft. The 


From the pump | 
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advantages claimed for this construction are that, should 
the revolving collars or rings come into contact with the 
stationary rings, the shaft will not be bent, and, in the 
event of damage to the revolving parts of the glands, they 
can be removed and exchanged for others. Provision is 
made for packing these glands with steam. The labyrinth 


type of packing is also used on the rotors, as can be seen | 
A rotor with two bucket or | 


from the illustration Fig. 8. 
velocity wheels is shown in Fig. 9. 

The firm has adopted a special means of balancing the 
rotors of these turbines. After having been balanced on 
the knife edges, they are mounted in bearings, as shown 
in the illustration Fig. 10. 


belt. Weights are then fixed at points determined by 


experiment, and when a satisfactory balance has been | 


obtained the rotor is placed in the turbine. 
of balancing is obviously preferable to the usual method 
of driving the rotor by steam, and lifting the top of the 

















Fig. 13—OlIL COOLER 


size of the weights is made. 
turbine is shown in Fig. 11. 


For use in connection with industries where steam is | 


needed for heating and other purposes, in addition to 
motive power, such as in dyeing works, sugar factories, 
paper mills, &c., the firm is putting a special form of 


turbine upon the market. In such works as those referred | 


to, steam is usually required at a pressure of about two 


or four atmospheres. It is often a considerable advantage | 
to be able to generate all the steam needed at a high | 
pressure and temperature, to extract the necessary energy | 


for driving purposes, and to use the exhaust steam for 
heating. It is now well understood that the steam dis- 
charged from steam turbines is as free from oil and 
impurities as it would be were it taken direct from the 
boilers. A drawing of a turbine which this firm is 
putting upon the market to meet the requirements 
mentioned above is shown at the lower part of page 90. 
It will be gathered that it is of the velocity type, and has 
only one wheel. It is evident that since, under these parti- 
| cularconditions the turbine exhausts at a pressure of two or 





Fig. 9—ROTOR WITH TWO 


A motor below the floor level | 
drives the rotor at a high speed through the medium of a | 


This system | 


IMPULSE WHEELS 





Fig. 11—COMPLETE TURBINE 


| four atmospheres, the speed need not be abnorinally great, 
| as in the case of the De Laval machine. The general 
| construction of the velocity wheel and the method of 
blading are the same as for the condensing turbines 
previously described. The turbines constructed in 
accordance with the drawing given on the lower part 
of page 90 are provided with non-return valves, 
safety valves, and auxiliary valves, also with a pres- 
sure regulator for automatically sending live steam to 
the heating appliances when the load on the turbine is 
light, and the exhaust steam corresponding to that load 
is insufficient for the heating appliances. 

Another class of turbine which the firm is “putting 


upon the market is shown in the drawing on the 
middle of page 90. This is intended for use in 
connection with works where the whole of the 


exhaust steam from a turbine such as shown at the 
| lower part of page 90, for example, would exceed the 
| amount needed for heating purposes. In this turbine it will 
| be noticed that there are two velocity wheels and the 

















Fig. 14—GLAND 


| remainder of the machine is constructed on the Parsons 
or reaction principle. After the steam has passed through 
the first velocity wheel, part of it is conveyed to the 
| heating appliances and the remainder enters the low- 
pressure portion of the turbine, where it is utilised for 
| driving the load. The distribution of the steam in one 
| part of the turbine is controlled by a centrifugal 
| governor, which maintains the speed of the machine 
constant, whilst the other part of the turbine is provided 
with a pressure governor which maintains a constant 
pressure in the pipes conveying the steam to the heating 
appliances. Regulators automatically distribute the 
load between the two parts of the turbine, so as to 
| extract from the steam which serves for heating the 
maximum amount of power. Like the turbine pre- 
viously described, auxiliary and safety valves are fitted 
for the purpose already mentioned. Turbines are built by 
the firm for naval marine purposes. A noteworthy feature 
about turbines of this type when used for marine purposes 
is that the pressure and temperature of the steam in the 
cylinder are considerably below those of the ordinary 
reaction turbines, so that superheated steam may be sup- 
plied to the nozzles, and improved results are so obtained, 
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TRAVELLING DREDGER ELEVATOR 
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The following figures refer to a test on a Franco Tosi 
turbine which has been erected at the power station of 
the Societa Mineraria ed Elettrica del Valdarno, San 
Giovanna, Valdarno, Italy. This turbine, which drives a } 
1500-kilowatt Brown, Boveri three-phase alternator, has | 
one impulse stage and a drum, and runs at a speed of | 
1500 revolutions per minute. 


Load in kilowatts... 1502 1085 
Steam pressure 175 175-61b. per sq. in. | 
280 ... 280 deg. Cent. | 


Steam temperature ... se - 

Steam pressure at exhaust pipe 
absolute) ; si 18 

Steam consumption per kilowatt 
hour, including excitation 


1 Ib. per sq. in. 
15-9 16-4 Ib. 


Although these figures show very good results, the 





| in depth, and 186ft. long. 


Fig. 1 


TRAVELLING DREDGER ELEVATOR ATSHIELD- 
HALL SEWAGE WORKS, GLASGOW. 


IN our issue of May 13th we gave a general account of the 
Shieldhall Works, which were recently opened, and form 
the last stage in the main drainage scheme for Glasgow 
initiated in 1891. One of the most interesting features in 
the works was but briefly referred to, and we now propose 
to enter more fully into its description. The appliance 
indicated is a travelling dredger elevator, and it is probable 


that no similar machine is to be found at the present 
moment anywhere else. 
The main catchpit at Shieldhall is 16ft. wide, 17ft. 


Into this receptacle the screened 
sewerage received from the low-leve! drainage areas of Govan 
and Renfrew is pumped through a lift of 21ft. Here also the 
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is carried over the mouth of the catch-pit as far as each rail, 
the space between being left open. A hand rail surrounds 
the whole, leaving, however, one end open, whence the rails 
are continued outside through a sliding door into the yard at 
the back of the building. 

The dredger is mounted on a four-wheeled truck, provided 
with roller bearings, and capable of running from end to end 
of the rails. When working it has attached to it at the rear 
a railway wagon, into which the solid matter is thrown from 
the shoot at the top end of the dredger arm. This arm—as 
shown in Fig. 1—is of box-shaped section plated throughout 
on the underside. The sides are similarly plated except for 
about 20ft. at the lower end, where the construction is com 
posed of lattice work. On the top side there is the sam 
amount of latticing at the lower end, while the upper end is 
plated at intervals. Atabout a third of the total length from 


makers estime at, with a slightly better vacuum and 2 ; b » : 
ers estimate that vith 2 lightly be Gter — | greater part of the high-level sewerage 1S received, the flow the top end cast steel trunnions are provided, and these rest 


with steam at a temperature of 300 deg. Cent., the steam 
consumption could have been reduced to 13°9 lb. per | 
kilowatt. 
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ENGINEERS AND CONTRACTS WITH LOCAL 
AUTHORITIES. 

THE case of Hodge v. Urban District Council of Matlock 
Bath, which was decided by Mr. Justice A. T. Lawrence last 
week, draws attention to a point which engineers should bea) 
in mind when concluding contracts with local authorities. 
The plaintiff, an architect, was employed by the defendant 
council to build a kursaal. He prepared plans, and for some 
time did work upon the kursaal, but he was dismissed before 
the work was completed. He then brought an action for 
wrongful dismissal. The jury found that the plaintiff had | 
been wrongfully dismissed and awarded him damages; but | 
the defendant council took the point that as the contract | 
was not under seal it could not be enforced. Fortunately 
the judge was able to find a way over this difficulty. He 
pointed out that although as a general rule a local authority 
must contract in writing under seal, yet there was an 
exception when the contract was for the doing of something 
for which the authority was created. In such a case a local 
authority could not take the benefit of work in an employ- 
ment within the scope of their authority and for the purposes 
for which they were created, and refuse to pay for it. The 
plaintiff therefore had judgment. It will be seen that the 
plaintiff ‘‘ got home’’ on a very narrow ground, for the subject 
is thus dealt with in a legal work* :—‘* Engineers who contract 
with town councils in municipal boroughs, or with district 
councils in urban districts, should always make sure of having 
the contract reduced into writing and sealed, for it is provided 
by the Public Health Act, 1875, Sec. 174 (1), that every con- 
tract by an urban authority whereof the value or amount 
exceeds £50 shall be in writing, and sealed with the common 
seal of such authority. It has been decided that this 
section applies not merely to an executory contract (i.e., 
a contract about to be performed), but to a contract of which 
the urban authority has had the full benefit and enjoyment 
(Young v. Royal Leamington Spa Corporation, 1883, L.R. 
8 A.C. 517). Where, however, engineers undertake 
work which is essential for the purposes for which the local 
authority was founded, the seal will not be insisted on. So 
where there was an order for new iron gates to a workhouse 
the price could be recovered (Sanders v. St. Neots Union, 





TO ENGINEERING.—The Council of 


LECTURES ON LAW RELATING 
the Junior Institution of Engineers in conjunction with the Council 
of the Society of Engineers, have arranged for a course of six 
fortnightly lectures on ‘‘The Law relating to Engineering,” to be 





delivered by Mr. L. W. J. Costello, M.A., LL.B. (Cantab), the 
first to be given on the 10th October next. 





*The “Law Affecting Engineers,” by W. Valentine Ball, page 35. 
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Fig. 2—THE DREDGER-ELEVATOR 


being in this case by gravity. With the removal of the solid | 
matter and mud carried into the main catchpit by these two 
flows the dredger herewith described is concerned. Some 
idea of its task may be gathered from the fact that the daily 
volume of sewage to be dealt with at Shieldhall when every- 
thing is completed will average about 47 million gallons in 
dry weather. In addition to this, the rainfall discharge has 
to be reckoned with, and this is no mean item in the district 
served. Thecatchpit may be described roughly as a U-shaped 
trough—see end view in Fig. 1—provided with a shallow 
iron-lined channel at its base. As already stated, the limbs 
of the U are 16ft. apart, and between them a set of light rails 
set to the 4ft. 84in. gauge, are supported on two rows of 





forming the sides of the pit. 





' round cast iron pillars, securely stayed to the brickwork | the slots. ; 
A reinforced concrete flooring ! and are mounted on guide straps attached at intervals to the 








IN THE CATCH-PIT HOUSE 


in bearings on a cast iron stool bolted on each side of the arm 
to the truck. The lower end of the arm is supported on two 
plain wheels running in the metal-lined channel already 


| mentioned as forming the lowest part of the catch-pit. At 


this end a sprocket wheel, round which passes the bucket 
chain, is journaled between fixed gun-metal bushes. At the 
upper end the chain passes round a similar sprocket wheel, 
but in this case the axis of the wheel is adjustable, so as to 
permit the bucket chain to be given the requisite amount of ten- 
sion. A malleable iron hood is bolted to the top end, and at 
the sides this is slotted to receive crossheads carrying the 
sprocket wheel journals. A hand wheel and screws give the 
means necessary for adjusting these crossheads in position In 
The buckets, 48 in number, are of mild cast steel 
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DESTROYER RATTLESNAKE 


THE LONDON AND GLASGOW SHIPBUILDING COMPANY, LIMITED, GOVAN, GLASGOW 








chain. These guide straps extend across the full width 
between the walls of the arm, and rest at their ends on the 
flanges of channel irons bolted to the interior surfaces of the 
side walls. 

The entire machine is driven by a single motor of 15 
brake horse-power running at 720 revolutions per minute. 
This motor is mounted on the travelling truck, and is fed 
with current collected from wires extending along the 
adjacent wall of the catch-pit house—see Fig. 2. Through 
suitable reduction and transmission gear the motor drives 
the buckets at a speed,of 57ft. per minute, and traverses 
the carriage at the rate of 15ft. per minute. We will first 





upper end of the arm. Returning now to the worm reduction 
gear, it will be noticed that on the inner end of the worm- 
wheel shaft there is a sprocket wheel. From this, by a 
chain, power is transmitted to a shaft carried on the under 
| Side of the truck between the axles. A group of three bevel 

wheels are next interposed—see Fig. 3--and by means of a 
clutch motion in either direction can be communicated from 


these to a countershaft running parallel with the centre line | 
This shaft is provided with a worm gearing | 


of the truck. 
| with a worm wheel on the axle of the rear pair of wheels. 
The end thrust on the countershaft is taken up by a pair of 
Hoffmann ball thrust bearings. 
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Fig. 3—DETAILS OF REVERSING CLUTCH . 


follow out the bucket driving transmission, and then dea] 
with that for the carriage traverse. From the; motor 
power is first transmitted to a worm reduction gear, manu- 
factured by David Brown and Sons, of Huddersfield. This 
reduces the speed in the ratio of 26 to 1. On the outer end 
of the worm wheel shaft of this gear is mounted a pinion 
gearing with a second pinion carried on the end of the 
elevator driving shaft. This driving shaft passes through 
the centre of the trunnions on the dredger arm referred to 
above, and is carried in journals placed on the same line as 
and outside those provided for the trunnions. On the side 
remote from the motor, this driving shaft is fitted with 
a sprocket wheel, which by means of a chain transmits power 
to a similar wheel carried on the adjustable shaft at the 


The clutch referred to is automatically operated at the end 
of each traverse by means of a lever suitably mounted on the 
truck. At each end of the catchpit a spring plunger box is fitted 
on the floor, and against this the lower end of the clutch lever 

| strikes. The upper end of the clutch lever carries a small 
| roller, and in its movement this roller comes in contact with 
| a V-headed spring plunger carried in a box fixed to the truck 
| framework. The momentum of the carriage when at the end 
| of its travel is sufficient to compress the spring in this plunger 
box and in that fixed at the side of the rail. The clutch is 
thus thrown out of gear, the traverse is stopped, and the 
springs in both plunger boxes, acting in the same direction, 
throw the clutch lever over into its reversed position. In 
addition to this clutch a second one, controlled from a hand 


|on the dredger arm. 





Tel agree 


wheel on the side of the truck, is provided on the axle to 
which power is transmitted, and this can be thrown out of 
gear when it is desired to carry out stationary dredging. A 
double purchase winch hand operated and fitted with a ratchet 
is installed beneath the rear of the truck, and from the barrel 
of this gear a double wire rope passes over pulleys to a shackle 
In this way the arm may be raised 
clear of the pit for inspection or other purpose. 

This interesting machine has been constructed by the 
Barrowfield Ironworks, Limited, Glasgow, to the design and 
specification of Mr. Wm. D. Hamilton, M.I. Mech. E., Glasgow, 


| the consulting engineer for the Shieldhall Works of the main 


drainage scheme. 





H.M. DESTROYER RATTLESNAKE. 


THE London and Glasgow Shipbuilding Company, Limited, 
Govan, which sent off the stocks as recently as March 17th 
the torpedo-boat destroyer Rattlesnake, have already put this 
27-knot naval unit successfully through all her speed and 
other trials with the exception of a two hours’ run under 
given weather conditions at sea. For suitable weather con- 
ditions and an official navigating crew this vessel waits in 
| the harbour of Glasgow. The guarantee speed of 27 knots 
was exceeded on the first trial of the vessel, with the regula- 
tion amount of fuel, &c., on board, and the trim and draught 
| inorder ; but it is believed that the contractors directed their 
efforts rather to attaining the necessary speed on the smallest 
consumpt of fuel—in order to extend the vessel’s radius of 
action—than to extracting the highest speed possible regard- 
less almost of consumption. Whethersubordinating high-speed 
achievement to the other and, perhaps, equally vital quality 
| of speed maintenance over greater distance is good policy is 
for the Admiralty to decide. The rapidity of the completion 
of the Rattlesnake, it is worthy of note, was partly owing to 
the fact that in her case the whole of her boi:rers—Yarrow— 
and turbines—Parsons—were fitted in place and the funnels, 
&c., erected before she was launched Very exact observa- 
tions were taken of the vessel’s hull on the stocks and after 
she was afloat, and the readings were so interesting. as 
regards staunchness of structure that the case may well have 
a bearing on future practice as to the stage of completion at 
which destroyers will be launched. 











CANADIAN BRIDGE CONTRACTS. 


THE contract for the reconstruction of the Canadian 
Pacific Railway Company’s bridge over the river St. Lawrence 
at Lachine, about ten miles from Montreal, has now been 
awarded to the Dominion Bridge Company, Limited, of 
Montreal. Full particulars of this enterprise were given on 
page 614 of the June 17th issue of THE ENGINEER, and it is 
| only now necessary to state that more than 10,000 tons of 
| steelwork will be used on the contract and that the work will 
| be completed within two years from date. A second bridge 
| contract for Canada, which is of more than ordinary import- 
ance, is the one which has this week been placed by the 
Board of Control of the City of Winnipeg with the Cleveland 
| Bridge and Engineering Company, Limited, of Darlington, 

for the construction of a new bridge to connect Brown and 
Brant streets, Winnipeg, and spanning no fewer than forty- 
eight tracks of the Canadian Pacific Railway system. In 
addition to several small approach spans carried on steel 
trestles on both sides, there will be one 340ft. span, two 
250ft. spans, and five 8lft. spans. The girders will be of the 
ordinary lattice type, and their undersides will be 22ft. 6in. 
above rail level. The total length of the bridge will be 
2168ft., and, in addition to accommodating a roadway 26ft. 
wide, there will be two footpaths, each 6ft., one on each side 
of the bridge. 














A New BorLer BLow-oFF VALVE.—In our issue of May 20th, 
page 526, we illustrated and described a new boiler blow-off valve, 
manufactured in this country by Royles, Limited, Irlam, near 
Manchester. In our account we omitted to state that the valve is 
patented, and that it is known under the name of “‘ Baltes’ patent 
blow-off valve.” 
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THE EASTLEIGH LOCOMOTIVE WORKS OF 
THE LONDON AND SOUTH-WESTERN RAIL- 
WAY COMPANY. 

No. II.* 
Tue machine shop at the Eastleigh works affords an 
interesting example of a modern and well-arranged 
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Fig. 9-THE MACHINE SHOP-ist BAY 


workshop, receiving at one end the raw material from the 
foundries, the smithy and the forge and passing out the 
work machined, fitted and finished at the other, whence 
it ean be immediately taken to the closely adjacent 
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| occupied by machines. At the north-west end benches 
| have been erected for the fitters and millwrights, while 
near the centre of the shop the brass finishing depart- 
} ment is accommodated in a walled-off enclosure. A 
noticeable feature in the general arrangement of the 
machine shop is the generous amount of floor space allo- 
cated to each machine. As will be seen from the engrav- 
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Among the new machines there should be mentioned 
the following tools:—A 28in. stroke slotting machine, 
| three lathes, and two planing machines, all by Thomas 
Shanks and Co., of Johnstone; a general milling machine, 
two 20in. stroke slotting machines, and several lathes, by 
Wm. Muir and Co., Limited, Manchester ; and a boring and 
facing machine, by Clifton and Waddell, of Johnstone. = 
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ings accompanying this article—Figs. 9 and 10—a wide 
passage has been left down the centre of each bay, the 
tools being arranged along each side. 
machine is well separated from its neighbours, thus 

















In addition, each | 





Fig. 10O—THE MACHINE SHOP-—2nd BAY 


As these machine present some features of considerable 
interest we give below a brief account of each. 
In Fig. 14 we reproduce a view of the 28in. stroke slot- 


| ting machine, by Shanks and Co., referred to above. 
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Fig. 11-SHANK’S 21-INCH CENTRES MOTOR DRIVEN LATHE 


erecting shops. Advantage has been taken of the 
opportunity afforded by the removai from Nine Elms to 
Eastleigh to improve and increase the machine tool 
equipment, and, as a result, we find many new machines 


ensuring ease of operation, and reducing the chance of 
accidents. 

The position of each tool has been carefully chosen, 
with a view to the steady progression of work in its 


This tool, like all others of a heavy nature throughout the 
works, is independently motor-driven, and in this particular 
case the motor, of 20 brake horse-power, is of the variable 
speed shunt-wound variety suitable for direct current at 





























Fig. 12—MUIR’S 


of the latest design laid down. The machine-shop bays | 
are two in number with a combined breadth of 90ft. | 
and a length of 765ft. This space is not, however, entirely 
sini “eg ; ~| 


* No. I. appeared July 15th. 


HOLLOW MANDREL LATHE 


passage through the shop. At the south-east end the 
heavier tools, such as slotters and milling machines, have 
been placed. Proceeding up the shop, we pass in turn 
some large lathes, then the smaller tools, and finally 
arrive at the fitting and finishing department. 


Fig. 13—CLIFTON AND WADDELL’S BORING 


AND FACING MACHINE 


200 volts, and has a variation in speed of from 800 to 900 
revolutions per minute. The framework of the machine 
is particularly strong, and the main bed is cast with a 
thick mb extending well below the ground level. The 
pinion of the motor drives on to a countershaft which, 
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| 
in turn, drives through either of two sets of steel| the jaws are readily removable, the whole surface | duplex cutting can be carried out under the best con- 


machine cut gearing on to a second shaft passing | becomes available for the chucking of work. 


through the column of the machine. Within the over- 


The 


tool saddle extends across both bars of the bed, and 


hanging gap on the front of the column this second ! is fitted with two tool rests. The front rest is of the 








Fig. 14—SHANK’'S 


shaft carries two elliptical toothed wheels gearing with a 
divided elliptical wheel on the crank disc spindle 


directly above. This gear gives a quick return motion 
to the tool ram, the ratio between the cutting and 
return speeds being as one to two. The tool ram is 


made very long, and has a width on its front face of 
l4in. A steel connecting-rod unites the crank disc with 
the top end of the tool ram, which is provided with a 
balance weight attachment. The exact point of attach- 
ment of the crank pin to the crank dise can be varied so 
as to alter the stroke of the tool, the surface of the crank 
dise being serrated for this purpose. A revolving table 
64in. in diameter is fitted on this machine, and to this, 
as to all other feed motions, power feed can be applied 
as well as that given by hand. The power for the feeds 
is obtained from an elliptical quick-and-slow acting 
double-purchase variable gear deriving its motion from a 
pinion carried on the end of the crank dise spindle where 
it projects through the back of the column. A quick 
power return is obtained for all the feeds from the first 
countershaft by means of suitable mitre wheels and 
shafts. The arrangement of gear wheels on the circular 
feed is such that a circle can be divided into three, six, 
eight, and twelve equal parts, and at the same time 
enables wheel and rack teeth to be cut. This machine 
can deal with eight excentric straps at one setting. 

In Fig. 11 we show a view of a useful lathe supplied to 
the railway company by the same firm. This machine 
has a height of centres of 2lin., and can take in a length 
of 8ft. A 25 horse-power shunt-wound motor drives 
through quadruple gearing on to a machine-cut double 
helical spur ring securely attached to the back of the face 
plate. Tour strong steel jaws are provided on the face 








28-INCH SLOTTER 


compound swivelling type, with self-acting feeds, the 
top slides having a longitudinal slide of 18in. on the 
swivel slide. The back rest is also compound, and is 


ditions. 

Two other lathes of exactly similar design to the above 
are situated close at hand. In these cases, however, the 
centres are disposed at a height of 28in., while the 
maximum length admitted is 20ft. 

The planing machine, shown in Fig. 16, is also by 
Messrs. Shanks, and at the Eastleigh works two of these 
machines have been installed. These machines have a 
capacity limited in length by 12ft., in width by 3ft. and 
in height by 44ft. The driving power is derived from a 
20 horse-power Vickers’ motor fitted with the well-known 
patented reversing switch, giving cutting speeds of from 
25ft. to 90ft. per minute and a quick return at 90ft. per 
minute. Two strong uprights of wide section are 
embodied in the design, and a correspondingly strong 
cross slide carries two tool-boxes. On each upright there is 
also a tool-box enabling side cutting to be readily carried 
out. These boxes are provided with long sliding surfaces, 
so that side cutting may be undertaken up to within din. 
from the centre of the table. Both sets of tool-boxes can 
be swivelled round, so as to deal with surfaces inclined at 
any angle, each tool-box in all its motions being quite 
independent of its fellows. 

The milling machine, shown in Fig. 17, was supplied by 
Wm. Muir and Co., Limited, of Manchester, and is 
specially adapted for dealing with boiler throat and back 
plates, although its use is very varied. Its most interest- 
ing feature is the self-acting circular table, 6ft. in 
diameter, recessed flush with the rectangular table. This 
device adds considerably to the general utility of the 
machine, and eliminates a large amount of preliminary 
setting when starting on a new job. All adjustments and 
feeds are arranged for both hand and power motion, and 
in addition a quick traverse by power is given to the 
rectangular bed, and a quick traverse by hand to the 
transverse spindle carriage. The milling cutter spindle 
is supported at its lower end in a swivelling arm bracket, 
the cutter mandril being readily removed from or attached 
to the spindle by means of a Muir’s patented coupling. 
The machine can be quickly converted for doing profiling 
and former work. The rectangular table measures 12ft. 
in length and 6ft. in breadth. 

Our three next engravings, Figs. 12, 15, and 18, repre- 
sent three interesting lathes supplied by the same firm to 
the new works. That shown in Fig. 12 is the makers’ 
standard design of hollow mandrel machine, and two 
examples are to be found at Eastleigh. The driving 
power is again electric, and the makers claim for this 
type of machine that it is especially adapted to engine 
and locomotive work in general. At Eastleigh it is 
largely used for boring and facing in one operation con- 
necting-rod brasses, axle-boxes, excentric straps, and such 
like work. Two tool rests are embodied in the design, 
one at the front and one at the back, and these can be 
employed simultaneously, the first for facing and the 
second for boring. 

The massive lathe shown in Fig. 15 again shows the 
chief characteristics, namely, electrical drive and double 
helical gearing, to be found in nearly all the larger machine 

















Fig. 16—SHANK’S PLANING MACHINE 


specially designed to resist the upward stresses of the 
cut. The feeds are all arranged for self-action, taper 

















Fig. I5—MUIR’S BORING@®AND FACING LATHE 


plate, a special set being added for dealing with the 


brasses for the big ends of connecting-rods. In addition to | surfacing motion. 


| turning being effected by combining the longitudinal and 
The leading screw is disposed along 


these jaws, the face plate is grooved with T slots, and as! the centre line of the bed between the shears, so that 


tools‘Tin the works. This lathe is adapted for turning, 
boring, facing, and screw-cutting; the first three opera- 
tions named can be carried out with either of the two 
independent saddles, screw cutting work being confined 
to the front saddle. Both rests are of the compound 
swivelling type, and are so arranged that boring can be 
carried on with one while the other faces the job from 
the edge of the hole outwards. Over the gap the machine 
can swing a diameter of 7ft., and over the saddles a 
diameter of 2ft. 6in., with a length between centres 
of 8ft. This machine is largely employed on bogie 
stretchers. 

In Fig. 18 is shown a lathe of a new and improved 
design. This machine may be described as a double- 
geared self-acting motor-driven lathe for sliding, surfacing, 
and screw cutting. Among its special features are the 
provisions made for changing the gears. By means of a 
lever on the front of the headstock and a powerful friction 
drive, either the direct speed, single or double gear can 
be brought into play while the machine is running. The 
slide rest is of the well-known Muir design, and has a 
quick withdrawing action for use when screw cutting. 
A gear box with change lever is carried on the side of the 
bed, and another lever in a convenient position enables 
the operator to utilise the motion obtained from this box 
either for the surfacing or sliding and screw-cutting 
feeds. All threads from 1} to 80 per inch can be cut on 
this lathe. 

An interesting machine has been supplied to the 
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Eastleigh works by Messrs. Clifton and Waddell, of 
Johnstone, This tool—see Fig. 13—is primarily a boring 
and facing machine, and as such is largely employed for 
machining pipe flanges and similar work. In addition, 
however, it is arranged for milling, screw-cutting and 
drilling. To this end the face plate is provided with a 
drilling head distinct from the ordinary boring and facing 
slide. By means of a dividing plate and a lock-pin, 
holes at various pitches and diameters can be readily 
drilled. The advantages of this arrangement are obvious. 
Thus, to mention but one instance, a pipe flange 
can be faced, bored, drilled, and, if necessary, the 


emphasised the faet that the Provisional Committee had not 
been working in antagonism to the Institution. On the 
contrary, what they had done had met with the support of 
the Council. The public wanted protecting. There was now 
no compulsion for a municipal authority to employ a 
qualified man to advise them, and there was nothing to 
prevent an absolutely unqualified man going to an authority 
touting for the work and being employed. Such an associa- 
tion as was proposed might protect not only the engineers 
themselves, but the public bodies and others who were 
anxious to obtain properly qualified men to advise them on 
engineering matters. 

Mr. Swinburne then formally proposed that the Associa- 

















Fig. 17—MUIR’S MILLING MACHINE WITH SUNK TABLE 


holes afterwards tapped, at one setting of the work. 
The machine is motor driven, and has double helical cut 
gear wheels. All threads, internal or external, from 2 to 
16 per inch, can be cut, the feed motion being derived 
directly from the driving shaft. In addition to these 
screw-cutting feeds, a separate gear box is arranged to 
give three constant feeds of one-eighth, one-sixteenth, and 
one-twenty-fourth, the change over from one feed to 
another being instantly effected by a handle on the front 
of the bed. The saddle on the vertical standard and the 
cross slide on the bed are each given a milling feed, thus 
greatly extending the utility of the machine. A substan- 
tial boring bar stay, adjustable in position, is locked to 
the bed. As indicating the capacity of the machine, it 


tion should be formed at once, and, in doing so, 


explained some of the difficulties which had been encountered | 


by the Committee, and urged the older members of the con- 
sulting profession not to stand aloof, because they were in a 
position sufficiently independent not to be affected by the 
malpractices of those who were not genuine consulting 
engineers. 

The motion having been seconded by Mr. E. L. Mansergh 
was discussed at some little length and carried unanimously. 

The following Committee were then elected :—As repre- 
senting civil engineering: Messrs. Baldwin Latham, S. R. 
Lowcock, E. L. Mansergh, Henry Rofe, and Midgley 
Taylor. Electrical and mechanical engineering: Sir Wm. 
Preece, and Messrs. Robert Hammond, B. M. Jenkin, W. M. 
Mordey, W. H. Patchell, J. F. C. Snell, and James Swin- 

















Fig. 18—MUIR’S SLIDING, SURFACING, AND SCREW-CUTTING LATHE 


may be stated that the travel of the table on the bed is 
48in. and of the saddle on the standard 36in., while a 
diameter of 30in. can be faced. 


ASSOCIATION OF CONSULTING ENGINEERS. 


FOR some time now the idea of forming an Association of 
Consulting Engineers, with the object of improving the status 
of the profession and of placing it on a more satisfactory basis 
than has hitherto been the case, has been under considera- 
tion. The movement took a definite shape on Wednesday of 
last week when, at the instance of a Provisional Committee, 
which has been going into the matter, a meeting of consult- 
ing engineers was held at Caxton Hall, Westminster. As 
indicating the strength of the Provisional Committee, we may 
say that the invitation to attend the meeting was signed by 
Messrs. W. T. Douglass, C. G. Hunt, B. M. Jenkin, E. L. 
Mansergh, W. M. Mordey, Llewellyn Preece, Henry Rofe, 
E. H. Stevenson, James Swinburne, and Midgley Taylor— 
a list representative of members of high standing in practi- 
cally every branch of the profession. 

Mr. Midgley Taylor, who presided at the opening of the 
meeting pending the arrival of Sir William Preece, who was 
to have taken the chair but was detained elswhere, explained 
that the object of calling the meeting was to see whether the 
formation of an Association of Consulting Engineers met with 
the approval of consulting engineers in this country, He 
reminded the meeting that quite recently the Institution of 
Civil Engineers had helped the consulting engineers by 
forming rules for professional conduct, but as the regular 
consulting engineers in this country were probably not five 
per cent. of the total number of members of the Institu- 
tion, that body could not, in the nature of things, give all the 
protection that was de-irable for the consulting engineer, He 


burne. Gas engineering: Messrs. C. Hunt, E. H. Steven- 
son, and Henry Woodall. This Committee have power to 
add to their number, are to take what steps they consider 
desirable for the formation of the Association, and are to 
formulate rules to be submitted to a general meeting to be 
called in the autumn. 

Mr. A. H. Dykes, of 1, Victoria-street, Westminster, was 


appointed honorary secretary, and from him all particulars | 


may be obtained. It should be added that one of the 


essential conditions for membership of the Association, is | 


that the applicant must be a corporate member of the Insti- 
tution of Civil Engineers. 





A NEW CAN-FILLING MACHINE. 


AN automatic machine which has been designed for filling | 


cans, flasks and drums with oil and other liquids is being put 
upon the market by the Alison Broadhurst Machine Company, 
of 165, Pentonville-road, London, N. The machine, which 
is illustrated in Fig. 1, operates on the weighing principle, 
and when the correct amount of liquid has been delivered into 
the vessel a weighing platform, in moving downwards, releases 
a trip mechanism, which in turn actuates a valve, and in this 
way the supply of liquid is stopped. The act of placing a 
vessel on the machine automatically opens the supply valve, 
so that the work of the operator is reduced to that of placing 
the bottles or cans in position. 

The vessel to be filled is placed on the table A between two 


guides, and is pushed back as far as it will go against a tube | 


which supports the table. Projecting from this tube there is a 
push-plate B—Figs. 1 and 2—and the act of pressing the can 
against this opens the valve C in the oil chamber at the top 
of the machine. When the push-plate B is pressed, the 
projection D is brought into engagement with the trip pawl K 





at the bottom of the bell crank E. The horizontal part of 
this bell crank is attached to a wire F, which, on placing the 
can against the push-plate, is put in tension in the manner 
described, and causes the valve C to open. When the correct 
weight of oil has been put into the vessel, the table A falls and 
the trip plate B moves with it. The projection D thus moyes 
out of engagement with the trip pawl K, and allows the bell 
crank to swing forward, with the result that the valve C falls 
on its seat. There is also another pawl F, which takes the 
weight of the valve when it is raised, and so avoids this weight. 
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Fig. 1—CAN FILLING MACHINE 


| pushing the can away from its proper position on the table. 


When the table falls this pawl is released just after the trip 
pawl disengages. 

It is claimed that the machine enables gallon vessels to be 
accurately filled with thick oil in ten seconds, and a small size 
flask machine, such a3 that illustrated, will fill Soz. 
flasks in six seconds. This speed, we are informed, may be 
considerably increased when the oil is put into cans having 
large openings, the small 8oz. flasks being filled in from 
two to three seconds. For filling syrups and very thick oils 
without heating a special valve is used, and the liquid is forced 
out under air pressure. It will be gathered that the oil tank 
at the top of the machine is provided with a ball cock, thus 

















Fig. 2—OPERATING MECHANISM 


rendering the supply of oil to the machine automatic. It will 

| also be noticed that the machine can be adjusted to close the 
valve C at the exact moment by regulating the thumb-screw 
H, which latter alters the tension on the lower spring. 





‘“WuHo'’s WHo IN British ENGINngcERING.”—This volume, pub- 
lished by the Eastern Press, Limited, 3, Chancery-lane, London, 
E.C., price 10s. 6d., may be described briefly as an alphabetical 
| list of all the important firms in this country engaged in engineer- 
| ing and kindred industries. To facilitate reference to any par- 
ticular manufacture a comprehensive index arranges the names in 
| the volume under common headings covering practically the whole 
| field of British engineering enterprise. The volume is bound to 
| be extremely useful, and should fulfil the functions of a trade 

directory, with the additional quality of being a guide when in 
search of the makers of a particular class of machine, tool, or 
| material. 
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RAILWAY MATTERS. 
Tur Lehigh Valley Railway has, according to the 


Telephone Engineer, decided to use a telephone service on its trains 
running between New York and Buffalo. Communication will be 
effected with the outside world at wayside stations through the 
telephone circuits which run along the lines. 


We hear that the work in connection with the 
strengthening of the North-Eastern Railway Company’s engineer- 
ing departments at Darlington is proceeding fairly rapidly. The 
engineering shops which are now being built are approaching a 
stage where the finishing touches are being considered, and a con- 
tract of some magnitude for flame are lamps for the lighting of 
these shops has just beer given. 


ApPpROXIMATELY 8748 miles of new main track were 





NOTES AND MEMORANDA. 


THE output of pig iron in the United States forms a 
record for the tirst half of the year. It was over 14,761,000 tons, 
which is 1,500,000 tons more than in any previous half-year. 


Srreet flushing and sprinkling has been carried on in 
Geneva, N.Y., with an automatic flushing machine fitted so that 
it may be used as a sprinkler during the day and as an air pressure 
flushing outfit at night. The capacity of the tank is about 600 
gallons. Flushing with hose—the former practice—did not prove 





| as satisfactory. 


built in the United States during the year 1909, as compared with | 


23214 miles for 1908. 
when 2109 miles were built. These figures do not include new 
second, third or fourth track sidings or electric lines. The net 
increase during the year is about 164 per cent., and 28 per cent. 
less mileage was built than in 1907. 


PREPARATIONS are being made for the construction of 
the light railway, which is to link up the Isle of Axholme Light 
Railway with Tickhill. According to the Contract Journal, the 
Great Northern Railway Company has taken over the order 
granted by the Light Railway Commissioners for the construction 
of this railway, and valuation notices have been secured upon 
owners of land scheduled for the purpose of its construction. 


Ir is reported in the Contract Jowrnal that extensive 
improvements are to be carried out shortly by the Great Western 
Railway at Pantyffynon. The line to Brynamman is to be 
doubled, and the Midland Railway Company will claim running 
powers, Sheds will be erected for the accommodation of twenty 
to twenty-five large type engines. Two culverts on the line 
between Pantyffynon and Llandilo have been condemned, and 
will be renewed. 


THE accounts of the London, Chatham and Dover 
Railway Company for the past half-year show a balance of 
£105,679 available for dividend. The directors will propose that 
a dividend of £1 10s. per cent. for the half-year be paid on the 
arbitration preference stock, making with the £2 5s. per cent. dis- 
tributed for the half-year ended 31st December, 1909, £3 15s. per 
cert. for the company’s financial year ; the balance carried forward 
to the next account being £4768. 


Ir is stated in the Railway News that the New Zealand 
Ministry of Railways will this year probably take over from the 
Public Works Department 125 miles of new lines. The railway 
shops are working at high pressure to meet the demand for more 
rolling stock, and the capacity of these works is to be considerably 
enlarged, at least £12,000 being spent on additional plant. Thirty 
engines are either under construction or have been ordered. 
Upwards of 1000 trucks and freight wagons are shortly to be put 
in hand. 


THE convention entered into between the Turkish 
Minister of Public Works and the Oriental Railway Company 
respecting the construction of a railway between Baba-Eski and 
Kirk-Kilisseh, in Roumelia, has received the approval of Parlia- 
ment. Engineers have also been making surveys in connection 
with the proposed construction of a railway between Samsoun and 
Sivas. Itis said this line will be constructed by the Ottoman 
Government. A loan of £3,000,000 will be required, and the 
receipts of the Hedjaz Railway will be assigned as a guarantee for 
the payment of the interest. The construction of a port at 
Samsoun is also contemplated. 


Asout 2000 all-steel cars are now in service or have 
been ordered on the Pennsylvania system since June, 1906, when 
the introduction of these cars was announced. The coaches are of 
the vestibuled type, weighing 118,500 lb., and contain only 125 Ib. 
of wood, which is used for window frames and arm rests on the 
seats. The Pullman Company is now building a sufficient number 
of steel sleeping and parlour cars to equip the entire Pennsylvania 
system, and is delivering them at the rate of 50 to 60a month. It 
is estimated that about 600 of these cars will be in service upon 
the completion of standing orders. It is stated that the greater 
weight of the all-steel cars greatly reduces the vibration and thus 
adds to the comfort of the passengers. 

AccorDING to the Electrician, the Virginia Railway 
and Power Company has recently adopted the practice of slotting 
its commutators and using Le Carbone brushes in connection with 
them. This decision was the result of a series of careful tests 
carried out on a numberof motors which had been giving consider- 
able commutator trouble. After the commutators were slotted 
and used with the new brush their wear was reduced to practically 
nothing. Not only was flashing largely eliminated, but it was also 
found feasible to adopt a lighter brush-holder spring tension. The 
old tension varied from 5 |b. to 15 1b. per vats he according to the 
condition of the brush-holder springs. It is the practice of the 
Virginia Railway and Power Company to reduce this pressure to 
i41b. per square inch of brush contact area, The new brushes 
also have three to four times the life of the old ones, a result which 
is due in part to the lowering of the brush-holder pressure. 


THE objections to steam locomotives in a long tunnel 
are so great that electric traction would have considerable claims 
even if it were decidedly more expensive. That it is not always so 
is, states a contemporary, shown by the results of two years’ work- 
ing in the St. Clair tunnel on the Grand Trunk Railway. The coal 
bill has been reduced to 39 per cent. of the amount under steam 
operation. This is in part due to the fact that the locomotives had 
to burn expensive anthracite coal to mitigate the smoke nuisance 
as far as possible, whereas the electric power station burns cheap 
slacks, General operating expenses have been reduced to 60 per 
cent. of the earlier figure, and the total cost, including capital 
charges, is about 85 per cent. of the cost with steam. The tunnel 
itself is 6032ft. long, and with the approaches is about twice this 
distance. The maximum and minimum speeds are 25 and 10 
miles per hour. The single-phase system of electric traction is em- 
ployed with locomotives, as, of course, the carriages and wagons to 
be hauled are designed for steam roads, Alternating current at a 
pressure of 3300 volts is employed. 


THE following note recently appeared in a contempo- 
rary :—‘‘ When the late Mr. John Ramsbottom joined the Board 
of the Lancashire and Yorkshire Railway, and Mr. Aspinall was 
chief mechanical engineer, the Lancashire and Yorkshire Company 
commenced to build all its own locomotives, and Mr. Aspinall fitted 
them with the Ramsbottom safety valve practically in its original 
form, and not as altered by Mr. Webb on the London and North- 
Western. After Mr. Aspinall became general manager, the late 
Mr. Hoy, who succeeded him, introduced and fitted a new form of 
‘pop’ safety valve of American style. Whatever may have been 
the merits of this valve, it did not appear to be as simple or as free 
as the one it was substituted for, and it is noticeable that Mr. 
Hughes has fitted his powerful four-cylindered six-coupled 4-6-0 
express engines with the Ramsbottom valve. Mr. Hughes is also 
building a fresh edition of the 2-4-2 side-tank engines with extended 
smoke-boxes and Belpaire fire-boxes. To these he has also fitted 
the Ramsbottom safety valves, and it is reported that there are a 
good many of the ‘pop’ valves lying disused at Horwich works. 
It seemed strange that at a time when even Mr. 8. Johnson on the 
Midland, abandoning his former practice, had taken up the Rams- 
bottom safety valve as the standard one for the line, and that most 
of the other British lines had adopted it, Mr. Hoy should have 
ceased to use it for new locomotiyes, ” 


The 1908 record was the smallest since 1897, | 


THE erosion of reservoir banks by wave action may be 
reduced greatly, according to a bulletin of the United States 
Department of Agriculture by Mr. P. E. Fuller, by floating a 
900m Of old ‘railroad sleepers or other timber around the inner 
banks. The sleepers should be held together by cleats securely 
nailed and the entire boom anchored in a line 3ft. from the banks. 
This precaution is suggested in connection with small earth 


| reservoirs for irrigating small areas. 





| mines in the world. 


THE tungsten filament is very brittle, and in this 
respect is at a disadvantage as compared with both the carbon and 
tantalum lamps. Mr. C. F, Scott, of the American Westinghouse 
Company, recently described a method of overcoming this difficulty. 
The filament, instead of being rigidly coupled to the leading in 
wires of the lamp, is connected through a few turns coiled like a 
spiral spring so as to give a flexible mounting, and thus soften the 
shocks transmitted from the lamp body to the filament. 


Experts who have examined the tungsten deposits in 
the Dur Park district, Stevens County, Washington, state that 
these will be developed in the next twelve months to be the richest 
The Germania Mining Company has been 
operating in the district, and its workings show a quartz vein 
having an average width of 2ft., well mineralised throughout with 


tungsten in the form of wolframite, with occasional shoots of high- | 
Five grades of concentrates, running in value from 58 | 


grade ore. 
to 74 per cent., are produced. 

Tests of rain gauges are being conducted at Ithaca by 
the New York State Water Supply Commission, and show that the 


difference in registration between different types is not great. If | 


the registration of a United States Weather Bureau gauge is 
called 100, Mr. Walter McColloh, chief engineer of the commis- 
sion, reports that the registration of a Smithsonian gauge on 
the ground will be 101.7, that of a Fuertes gauge on the ground 
102.1, that of a Dewitt conical gauge on the ground 98.4, that of 





MISCELLANEA. 


_Tue Army dirigible Beta made a most successful 
circular trip of some 30 miles last Tuesday afternoon, passing 
over Farnborough Cove, Blackwater, and Hartley Row. Although 
a breeze of 15 miles an hour was blowing it made very little 
difference to the vessel’s pace. : ; 


Ir is estimated that the Gold Coast and Ashanti could 
supply 60,843 logs of mahogany and cedar per year if the internal 
communication were better. With mechanical haulage, such as 
traction engines and light tramways, the output could be increased 
to some 250,000 logs per annum without depleting the natural 
reserves, 


Tue British Consul-General at Chicago reports that 
the United States Steel Corporation proposes to construct a large 
harbour at Gary. Steps are being taken to obtain permission 
from Congress to fill in several hundred acres of submerged lands 
in Lake Michigan, and to build a series of piers. The harbour is 
to be adapted for unloading vessels carrying iron ore. Several 
piers, in all 2500ft. long, are to be constructed, and on them rails 
laid to permit of the transfer of ore directly from the ship to car. 
The frontage of the harbour is to be one mile at first, to be ex- 
tended ultimately to two miles. 


THE 110,000-volt, 30-cycle transmission line of the 
Grand Rapids-Muskegon Power Company, from Croton Falls into 
Grand Rapids, Mich., has now been in continuous operation since 
April 30th, 1909, when service was temporarily interrupted by a 
severe sleet storm which pulled down and earthed the wires at 
some points, in spite of the unusually heavy construction of this 
line. For more than fourteen months now, the Grand Rapids 
110,000-volt line has been operating without interruption of any 
kind, and although working without lightning arresters in a region 
where lightning discharges are especially severe, is reported to be 
giving less troubie than nearby transmissions of lower potentials. 


THE committee appointed by the Indian Railway Board 


| last year to consider the question of introducing the wheat elevator 


a Smithsonian gauge 10ft. above ground 105.2, that of a Fuertes | 


gauge 10ft. above ground 104.3, and that of a Dewitt conical 
gauge 10ft. above ground 96.6. 

On receiving a blow, bars of iron suitably supported 
give a principal note, the intensity of which is found to be a 
peculiar function of the temperature. With increase of tempera- 


ture the intensity diminishes until, when 100 deg. is reached, the | 


note can no longer be heard. As the temperature rises from 
150 deg. to a dull red heat, the sound returns, attains a maximum, 
and again falls off to zero intensity. The ‘extinction interval” 
depends on the carbon content of the iron or steel. It is 100 deg. 
to 150 deg. for pure iron, 95 deg. to 145 deg. for 0-2 per cent. 


carbon steel, and 85 deg. to 120 deg. for 0-45 per cent. carbon | 
The phenomenon is not observed in a steel containing | 


steel. 
1-3 per cent. carbon. 


In a series of tests conducted at the engineering experi- 


ment station of the University of Illinois to obtain the best type ot | 


base-plate cushion for distributing the pressure of the plates uni- 
formly over the liner surface, after many experiments, a satisfac- 
tory cushion was finally found which was composed of 11 layers of 
oak pieces cut 24in. by 3in. by fin., piled in crosswise layers, leav- 
ing fin. spaces between the pieces to permit expansion. This 
cushion proved to be sufficiently elastic, and also able to sustain 
pressures sufficient to break the cast iron plates. It supported 
without great injury a load of 620,000 lb., or 31 times the safe 
pressure for which the plates were designed. Any injured pieces 
could easily be replaced in order to maintain the efficiency of the 
cushion. 


A paPER by Professor W. C. Sabine, of Harvard Uni- 
versity, published in the Hngineering Record, discusses the effects 
of air currents, due to ventilation, on the acoustic properties of 
buildings, and the influence of temperature on the transmission of 
sound. Currents of air in themselves have little or no effect on 
the transmission of sound, but columns of heated air arising from 
the floor of a hall sometimes occasion trouble. The report of Dr. 
Reid to the Houses of Parliament in 1835 called attention to this 
very point, which is considered analytically by Professor Sabine. 
The matter well deserves the attention of architects and venti- 
lating engineers, for the intervention of warmed air between a 
speaker and his audience not only reflects sound, but also tends 
to disperse it by action like that of a convex lens on rays of 
light. 

AN induction motor geared to a mine pump at the 
bottom of the shaft at the mines of the Richmond Ironworks, 
Richmond Furnace, Mass., was recently submerged and operated 
under water for two hours without bad effects. During a heavy 
thaw last January the surface water broke in and flooded the 
mine. The top of the motor was 2ft. below the surface of the 
water. 
possible, and so it was not shut down. It continued to operate 
perfectly, and at the end of two hours had pumped itself clear of 
water. It was then stopped long enough to clean the dirt and 
chips from the rotor and put oil in the bearings, and then was 
started up again. It has been running about 20 hours a day ever 
since and has apparently suffered no injury. The machine works 
at a pressure of 220 volts. 


THE most common method of measuring the reactance 
of a transformer is to short-circuit one of the windings, and apply 
to the other winding the necessary electromotive force to pass the 
full-load current. This is the impedance electromotive force. 
From this, and the no-load losses, the reactance voltage is 
obtained. A better method is one which eliminates from the 
transformer all the fluxes, excepting the Jeakage fluxes. To obtain 
this result it is necessary that the primary and secondary ampére- 
turns be equal in value and opposite in phase, and the voltage 


| required to force full-load current through the primary and 





secondary is the reactance voltage of the transformer. An article 


It was imperative that the pump should continue if | 


in the Electrical World deals mathematically with the leakage | 


occurring in shell transformers, chiefly in the air gap between the 
transformer limbs. A series of experiments with twelve coils 
arranged in various groups gave results which were in close agree- 
ment with the calculated figures. 


THE Sea Gull, the third successful monoplane of the 
Austrian Hugo Etrich, is so named because the tips of the wings 
bend backward similarly to the wings of this soaring bird. More- 
over, the rear edges are sufficiently flexible to yield under wind 
gusts, and as a result the machine has been found to have exceed- 
ingly good longitudinal stability. It is provided with a boat-shaped 
body and bird-like tail, the whole being of exceptionally light con- 
struction—310 Ib. The plane has a 46ft. spread and some 
320 square feet of supporting surface. So efficient is it, that it 
lifts nearly 5 Ib. per square foot, and despite a 500 lb. power plant 
consisting of a Daimler four-cylinder motor of 80 horse-power, 
which runs at 1800 revolutions per minute, the machine has carried 
three people. It attains a speed of 52? miles an hour. Herr 
IllIner, since his ercss-country flight from Wiener-Neustadt to 
Vienna and return with the Etrich I]. monoplane, hopes to fly 
from Vienna to Buda-Pesth in the near future, 





system for Kurachi, which is the great export centre for wheat 
crops of the Punjab and Sind, have issued their report. They 
consider that, in view of the urgent demand that exists for wheat 
to be conveyed to Kurachi in the months of May, June, and July, 
the provision of a suitable elevator there would increase the 
capacity of the port, and secure a more rapid turn round of rolling 
stock. The cost of providing such an elevator would be a great 
deal less than that of any other works giving equal accommodation 
for discharging grain from the railway wagon and loading into the 

THE Wolverhampton Corporation have been recom- 
mended to extend the existing refuse destructor by additional 
boiler plant ; arrangements for consuming the whole of each day’s 
refuse between 6 a.m. and 10 or 11 p.m.; condensing plant, a 
500-kilowatt rotary converter, a combined water-softening and 
grease extraction plant, and the transfer of two generating sets 
from the electricity department at Commercial-road to the 
destructor. The annual output of power from the destructor 
station would thus be increased from 1,000,000 units to about 
1,500,000 units yearly. It is proposed to extend the plant by the 
installation of four additional cells, two extra boilers, and another 
fan for forced draught. 


H.M. REPRESENTATIVE in Baden reports that a supple- 


| mentary estimate has been laid before the Baden Diet for the 


preliminary works in connection with the establishment of a water- 
power station in the Murg Valley (Black Forest), above Forbach. 
The electrical energy generated will be used by the State Railway 
Administration for lighting purposes, for motive purposes at the 
railway stations and railway workshops, and also for the State 
harbour works at Mannheim. It is not proposed at present td 
utilise the power for working the railways. The total cost of the 
works, with the long-distance cables, is estimated at 26,784,000 
marks (about £1,317,000), divided into two nearly equal sections 
of which the first is to be taken in hand at once. 


A sit has been introduced into the House of Commons 
by Sir Edward Sassoon, Lord Charles Beresford, Mr. Walter 
Guinness, Sir Seymour King, Mr. Stewart, and Mr. Gwynne. pro- 
posing to make it unlawful for any ocean-going vessel, British, 
Irish, or foreign-owned, carrying fifty or more persons (including 
passengers and crew), to attempt to leave any British or Iris 
port unless equipped with an efficient apparatus for wireless 
communication, in good working order, in charge of a skilled 


| person, the apparatus to be capable of transmitting and receiving 


messages over a distance of at least 100 miles, by night or by 
day. These provisions will not apply to vessels plying between 
British and Irish ports less than 200 miles apart. 


THERE are now over 500 “ wayside” telephone stations 
or connection jacks coupled to the lines of the Home Telephone 
Company, of Detroit, erected at various street corners and public 
places throughout the city. For use with any of these stations 
regular telephone subscribers of the company, on payment of 2s. 
extra per month, are furnished with a pocket combination receiver 
and transmitter set weighing but a few ounces. The hand tele- 
phone set is fitted with a connection plug and cord, and by the use 
of these at the ‘‘ wayside stations” any telephone in the city may be 
reached. It is said that no point within the city limits is more 
than one-quarter mile from a “‘wayside” station. The city 
authorities are considering equipping all fire apparatus with the 
hand sets for emergency communication with headquarters. 


THE following note appears in a consular report dealing 
with the trade of Tientsin for the year 1909:—‘‘The import 
of machinery dropped in 1909 to lese than half that of 1908, which 
was a record year. There is no doubt, however, that with the 
maturing of the many schemes now on foot for establishing mills 
and factories in the interior, this import will greatly increase. It 
has been observed that many of the catalogues of machinery sent 
out from home contain no information whereby one can gauge the 
output of the machinery described. One of the first questions of 
the Chinese inquirer, who is usually more or less ignorant of tech- 
nical details, is ‘ What is the output per hour?’ If an expert is 
not at hand who can satisfy him on this important point. he loses 
all interest in that particular machine. An interesting item ‘is 
£11,072 worth of plant for waterworks in Peking, imported by a 
German firm.” 


ANOTHER sidelight is thrown on the primitive methods 
still observed in many parts of China by an American Consular 
report from Chefoo. It seems that during a recent drowght the 
magistrate of Chang-shan, in Shantung, ordered that a deep well 
should be dug for every ten mow—mow = one-fifth acre—of land. 
Those owning less than ten mow were compelled to join with their 
neighbours in a common well. The sinking of the wells was super- 
vised by an official, who had the general oversight of the scheme. 
In this way, 3560 wells, deep enough that an abundance of water 
was available in dry times, and watering 35,600 mow, were pro- 
vided. The water was raised by the primitive rope-windlass 
basket method, which kept two men busy night and day, and it 
was not unusual for a man to faint from exhaustion on the hot 
days. It was found that, owing to the introduction of industria 
enterprises, wages had so advanced that labourers were not avail 
able for this arduous work, and it had to be done by the farmers 
themselves. .The installation of windmills is now advocated as a 
means of overcoming this handicap. The Chang-shan magistrate 
reported the results of his experiments to Governor Sun Pao-chi, 
with the result that the latter has ordered wells to be dug in every 
dry region of the province, 
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DEATH. 


On the 19th inst., at Fenton House, Hampstead Heath, suddenly of 
heart failure, GkorGE CARELKSS TREWey, M. Inst. C.E., late Chief and 
Consulting Engineer of the Gas Light and Coke Company, Westminster, 
aged 71. Funeral service at Christ Church, Hampstead, on Saturday, the 
23rd inst., at 2.30 p.m., and afterwards at the Hampstead Cemetery. 
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The Problem of a German Steel Trust. 


THE question as to whether the present thirty 
constituent works forming the German Steel 
Syndicate, or at least the majority represented by 
those which are situated in Rhenish-Westphalia, 
the south-western district, and in Lorraine and 
Luxemburg, will be developed into a great trust 
somewhat of a similar character to the United 
States Steel Corporation is a matter of consider- 
able interest to steel makers in Great Britain, as 
well as to certain branches of the engineering 
trade, seeing that various Teutonic steel producing 
firms are gradually launching into manufacturing 
operations far beyond their original scope. The 
creation of a steel trust, bringing about uniformity 
in management, the concentration of production in 
the most remunerative works, and the closing of 
uneconomical establishments, would introduce a 
fresh change in the international situation of the 
iron and steel trades by accentuating the competi- 
tion experienced, both in the British home trade 
and in external markets where foreign rivalry has 
to be faced. Such a problem as the ultimate 
constitution of a trust has already been raised in 
Germany where, altheugh the idea may not be quite 
new although it may have seemed visionary a few 
years ago, this contingency will probably have to 
be reckoned with in consequence of the enormous 
developments of works and plant which have taken 
place in late years, and are still continuing. In 
addition to these circumstances, or perhaps largely 
as a result of them, the days of iron and steel 
syndicates in that country, unless remodelled on an 
enlarged and more comprehensive basis, must 
pass away, as the combinations have become 
antiquated, and many of the large works have 
either outgrown the syndicates, or will have done 
so in the short space of two years from the present 
time. The syndicates, generally speaking, have 
served the purpose of ensuring a large amount of 
fairly constant work at favourable prices to their 
constituents, whilst at the same time they have been 
unable to prevent extensions of works and’ plant 
of a capacity largely exceeding the stipulated 
annual output or definitely fixed tonnage allotments 
of individual constituents from being carried out, 
although any tonnage beyond the amount of the 
allotments in the case of syndicated articles cannot 
be disposed of without the express sanction of the 
syndicates, or on payment of a monetary penalty 
per ton of excess production, 





It may be asked, what useful purpose can be 
served by incurring considerable capital expenditure 
for undertaking extensions or absorbing other works, 
when the increased productive capacity cannot be 
brought into operation? It is, of course, not 
possible to proceed with and complete developments 
of the one kind or other all at once. The past 
few years, and the events of the present 
time, show that extensions are generally con- 
ceived with the intention of being completed 
about the time when the question of opening 
negotiations for the, renewal of syndicate agree- 
ments—the full currency of which is only for a few 
years, and may at any time be determined when 
extraordinary circumstances arise—must come 
forward for consideration. It is then possible for 
those works which have in the meantime secured 
greater facilities of production, to demand and 
obtain as a condition of continued membership an 
increase in their respective tonnage allotments, 
whilst those constituents who have remained 
stationary in this respect, not only find it difficult 
to maintain their position, but their percentage 
share in the total turnover of the syndicates also 
undergoes a diminution. In other words, the most 
progressive firms utilise the syndicates as a means 
towards further expansion, and the more the syndi- 
cates hamper progress in one direction, the more 
the large works pass over to other branches of 
manufacture which are not controlled by syndi- 
cates, for the purpose of gaining a suitable return on 
the enormous capital invested in the undertakings. 
The word enormous accurately represents the 
situation of affairs prevailing at this moment in 
respect of the total capital expansion. Apart from 
all iron and steel interests outside the Steel Syndi- 
cate, it has to be recorded that the total capital of 
the works embodied in the latter was £49,000,000 
at theend of 1904. So extensive, indeed, have been 
the developments since that time that the total 
capital has advanced to £90,000,000 in 1909, whilst 
the extensions in progress, or decided upon since 
then, will raise the total to £101,000,000 ; and even 
these figures leave out of consideration the expan- 
sion proceeding, or carried out in connection with 
various open-hearth steel and other works which 
are not constituents of the Steel Syndicate. 

The whole course of recent and present events 
forcibly illustrates the fact that the large establish- 
ments are equipping themselves in readiness for the 
exceedingly keen contest which will take place 
when the occasion arises for the commencement of 
negotiations for the renewal of the Steel Syndicate, 
whose agreement will expire in June, 1912. But 
the fate of the Rhenish-Westphalian Coal Syndi- 
cate, whose agreement still has a nominal currency 
until 1915, will have to be first settled before that 
of the Steel Syndicate, as many of the constituents 
of the latter are also members of the former; and 
the large iron and steel works which own collieries 
have an advantage over those which do not, and 
also over those which have to purchase pig iron for 
conversion into steel or semi-finished material for 
rolling into manufactures. In its present form, 
however, the Steel Syndicate has been outgrown by 
many of its constituents. Instead of the first 
group of semi-finished steel, railway material, and 
shapes which are disposed of by the combination, 
forming more than one-half of the total production 
of the syndicated works, this position has now been 
taken by the second group, represented by bars, 
plates and sheets, wire rods, castings and forgings, 
and tubes, which are sold by the works themselves. 
In these circumstances, it is considered that the re- 
newal of the syndicate would be impossible without 
securing absolute control of the second group, as well 
as of the first group of products; but even this would 
not settle the question, as the more the large works 
are fettered by syndicate restrictions the more they 
are impelled to seek a fresh outlet in the higher 
branches of manufacture for their increasing out- 
put and in order to secure a return on the invested 
capital; and all syndicates or schemes for such com- 
binations which stand in the way of this policy will be 
brushed aside. This explains why the proposal to 
resuscitate pig iron syndicates does not mature, why 
all attempts to form a Bar Syndicate have proved 
futile, why the Steel Castings Syndicate and the 
Gas and Boiler Tube Syndicate have recently 
collapsed, and why the large works are gradually 
embarking upon the production of machinery, 
Wagons, screws, wire, wire netting, wire nails, cast- 
ings of all kinds, and iron and steel bridge con- 
structional work. The syndicates, it would seem, 
have served their purpose, judging from the desire 
to be relieved of their resirictions, and all the develop- 
ments point in the direction, especially in view of the 
extension of communities of interest between different 
works, of the ultimate consolidation or pooling of 
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financial interests in the form of a trust or the 
creation of several large groups of works which 
would mutually co-operate with each other. The 
moment has, of course, not yet arrived for the 
introduction of one of these alternatives, but the 
tendency exists, and is bound to be developed in 
the course of the next few years. 


Rifle Shooting. 


THE wonderful scores which have been made at 
Bisley during the last week or two have drawn 
public attention to the high state of efficiency at 
which marksmen have now arrived by reason of 
the great accuracy of the modern rifle, and the 
skill with which it is manipulated. We need only 
instance the score of the King’s Prize winner as an 
example. Corporal Radice, a young Oxford under- 
graduate, fired altogether 71 shots at seven ranges, 
varying from 200 to 1000 yards, and succeeded in 
making 340 points out of a possible 355. This 
score is even more remarkable when looked at in 
its component parts. In the first stage, which 
consists of 7 shots at 200, 500, and 600 yards 
respectively, Corporal Radice made 102 out of a 
possible 105. In the second stage, which consists 
of 10 shots at 300 and 10 at 600 yards, he made a 
“ possible ”—50—at the first range and 48 out of 50 
at the second. In the final stage he registered 
another © possible’ at 800 yards, and 46 and 44 
out of 50 respectively at 900 and 1000 yards. One 
of the best individual items in his grand total was 
the “possible’”” made at 300 yards, where the 
diameter of the bullseye is only 6in.—but a small 
mark to hit ten times running when variations of 
wind and light are taken into consideration. We 
have put forward this example of the King’s Prize 
winner because the competition is possibly the best 
known by name of any which take place during the 
Bisley meeting. .lt was, however, very far from 
beinga solitary example. Throughout the fortnight 
scores ran high, and there were certainly more 
highest possible scores made than has ever been 
the case before. Moreover, it is not only at Bisley 
where this has been the case. During the whole 
season throughout the country the marksmanship 
has been of a high order. 

Now, a number of causes contrib ute to this state 
of affairs. First there is skill. We put it first 
because we shall not refer to it again. It is 
becoming more and more marked year by year, 
and more widely spread. Next there is even 
quality of ammunition, which, it may be added, is, 
in the case of the Bisley meeting, all provided by 
the National Rifle Association, so that all have 
fared alike. Then there is the accuracy of the 
modern rifle, which is indisputable. In the majority 
of cases the Lee Metford or Lee Enfield rifle was 
employed, though we believe that the new short 
rifle was allowed to be, and was in many cases, 
used. The former weapon quickly established, and 
has since maintained, a high reputation for 
accuracy. It is condemned by some because its 
trajectory is higher than that of the rifles of other 
nations, but that this, though highly important 
from a military point of view, does not appear 
seriously to affect the accuracy of fire at the longer 
ranges is proved by the excellent shooting which is 
done at 800, 900, and 1000 yards. The new short 
rifle has hardly had time as yet to win the same 
reputation as its predecessor, but it is claimed for it 
that its accuracy is quiteas great. It, however, has 
a heavier “ kick” than the earlier service rifle, and 
the light “kick” certainly assisted the accurate use 
of the latter gun. Then, again, there are the sights. 
For the last two years the use of an aperture sight 
provided with verniers for both elevation and 
windage have been allowed by the Association. 
This year they have been almost universally used, 
and we are certainly of opinion that to them is 
due the almost phenomenal all-round improve- 
ment in shooting which has lately taken place. 
The innovation refers exclusively to the back 
sights, and there are numbers of designs. In a few 
cases the aperture is on the ordinary bar of the 
leaf sight of the rifle, but in the large majority the 
appendage is attached in the position usually 
occupied by the folding aperture pillar provided for 
use at the long ranges in connection with the 
revolving foresight on the wooden stock just below 
the lower band. This gives some 114in. more 
between the front and back sights, which in itself 
makes for greater accuracy. But,further than this, 
when using an appliance of the type recently sanc- 
tioned, it is always possible to make with but little 
trouble such an adjustment of the sights that the 
aim may always be on the bullseye. When firing 


with the old-fashioned V sight it was rarely possible 
to aim directly at the mark it was desired-to hit, 


owing to the allowance it was necessary to make 
for windage; and with the line on the bar, allow- 
ances right or left of the centre of the bullseye were 
frequently made rather than for each shot to alter 
the position of the line on the bar. The advantage 
of being able to aim directly at the mark can 
readily be appreciated. The foresight has suffered 
no change, but it is ever so much easier to see it 
properly through a pinhole than through a Vor over a 
bar. To the argument that the bullseyes are too big it 
may very well be replied that this can hardly be so 
in every case, for anything much smaller than 6in. 
would be well-nigh invisible at 300 yards. Nor can 
a 3ft. diameter mark be considered large for shoot- 
ing at 1000 yards when it is remembered that the 
variation of windage allowance between two con- 
secutive shots may be, and frequently is, as much as 
12ft. and more. However, the fact remains that 
very many more full scores are now made than was 
formerly the case, and there really is considerable 
difficulty in awarding the prizes to the rightful 
winners. This year, for the first time, an inner 
circle within the bullseye has been introduced. 
This was marked on the competitor’s card as a V, 
and ordinarily only counted as 5. In case of ties, 
however, it counted 6. Instances were not wanting, 
however, in which all the shots were put inside the 
V circle. Moreover, this year for the first time 
anew form of target, in which the bullseye was 
invisible though it occupied its usual position on 
the target, was tried at 500 yards. The lower half 
of this target was a green bank, the upper half a 
dull grey sky; above the bank is a piece of brown 
paper intended to represent the head and shoulders 
of a man. “ Possibles” were just as easily made 
on this target as on the ordinary kind. It is not 
exaggerating matters, therefore, to say that man, 
rifle, sights, and ammunition are practically as 
perfect as they can be, and nothing more can be 
expected from the fixed target. 

What, then, remains to be done? It should be 
said that in those cases which we have adduced the 
targets were all stationary and all at a known 
distance. Such a state of affairs would, of course, 
be impossible in warfare. This, of course, has 
been long recognised by the authorities at Bisley, and, 
accordingly, competitions—notably that started by 
Lord Roberts—have been instituted in which 
moving figures and disappearing targets at unknown 
distances have been employed. The scores made 
at these have naturally not been so high as those 
made at fixed targets, but in their way they have 
been excellent. It would, however, be out of the 
question only to have such sorts of competition at 
a meeting like Bisley, where, perhaps, 300 men 
are firing at the same time. The confusion which 
would necessarily result would render them abortive, 
because no one would know which was the target 
he had got to aim at. Yet we are not at all sure 
that it would not be a step in the right direction 
if the final stages of all the more important com- 
petitions, at any rate, were to include something 
of the kind. The number of competitors would in 
the ordinary course be reduced down to such a 
level that random firing, if we may call it so, 
though it does not exactly express our meaning, 
would be possible. The suggestion that war con- 
ditions should be as nearly as can be copied by 
such a method as subjecting the competitors to pea- 
shooter fire has been seriously made, but would, 
we fear, be ruled out of court, first, on account of 
expense, and next, because it would be quite im- 
possible that each individual should be equally 
annoyed and impeded. A further suggestion is that 
the time given for firing the prescribed number of 
rounds should be considerably reduced, and this, 
again, would tend to make the conditions more like 
those of real warfare. We are inclined to think 
that it is the most reasonable proposal which has 
been put forward. As things now are there is time, 
within limits, for a man to wait until the wind has 
become regular, or the light better. If all seven or 
ten rounds had to be fired in, say, two minutes, this 
waiting would be precluded. Then, too, if the 
position of the first shot only were signalled, there 
would be a much better test of skill. Of course, 
this would mean that only one man could shoot on 
a target; but if there was the considerable reduc- 
tion of time we have suggested this would not be 
of great importance. Indeed, we fancy that there 
might even be a considerable saving. 


The North-Eastern Railway Strike. 


WE shall not be far wrong if we say that the 
strike on the North-Eastern Railway has occurred 
with unprecedented suddenness. Whether there 
was any cause to anticipate trouble we are so far 





unable to say, but, if either the directors of the 





company or the men knew that a dispute was 
imminent, they managed with surprising skill to 
keep the rest of the world from the knowledge. 
It is probable that some slight friction has been 
going on for months, and that it has been suddenly 
precipitated by what appears to be quite an insig- 
nificant quarrel between a man and his foreman, and 
has extended with astonishing rapidity, because the 
organisation of the North-Eastern Railway men is 
exceptionally good. At the moment of writing it is 
estimated that about 7000 men are out. 

The man of the North-East Coast is a very difficult 
person to deal with. He prides himself on what he 
is pleased to call his independence, which he allows 
to carry him to the extent of insubordination to his 
own elected officers. It will be recalled that the 
resignations of both Mr. Barnes and Mr. Bell were 
brought about by the action of the northern 
branches of their respective unions. North- 
Eastern men have always been, and they pro- 
bably always will be, the most difficult men in the 
country to handle. In this case they have acted 
entirely on their own responsibility, and without, 
as far as we are able to discover, obtaining the 
advice or direction of any of their officials! The 
head oftice of the Amalgamated Society of Railway 
Servants was, it states, wholly unaware that 
trouble was brewing. By doing so they have 
undoubtedly put themselves at once in the wrong, 
and it is not improbable that the strike may 
collapse as suddenly as it has begun from the refusal 
of the unions to support the strikers. Whether 
the men are also breaking an agreement with the 
company remains to be seen. There is, we believe, 
a clause in the last bond between the company and 
its servants which provides that no strike was to 
take place for three years; but whether that can be 
held as referring only to disputes about wages and 
hours of labour is somewhat uncertain. In any 
case, no notice of any kind had been given to 
the company that a strike would take place, 
and this high-handed action of the men, 
coupled with the enormous inconvenience that 
has been caused, will undoubtedly alienate any 
sympathy which the public might have had 
with the strikers. That they have broken a 
contract with the company in not giving notice that 
they would cease work is certain, and the company 
will have a ground of action against every individual 
striker on that account. Indeed, the company, 
according to Mr. Butterworth, did not know 
that there was any disaffection, and the general 
charge of tyrannical conduct which is brought 
against it is supported by an extremely feeble 
case. The strike has been brought about by an 
order to a shunter to transfer his work from the 
east to the west end of Park-lane sidings ! That is 
all. He was not asked to change his hours of work, 
and no alteration in his wages were contemplated. 
He objected, and although it was arranged that he 
should interview the yard master, he persisted in 
his refusal, and ultimately was sent away by his 
foreman. His fellow shunters immediately went 
out, and were followed by other branches in sym- 
pathy. It is impossible to conceive that so weak a 
cause can be the real root of the strike, and it is 
abundantly clear that some underlying friction must 
have been in existence for months past. It is 
not impossible that the whole trouble may be 
traced to the men’s objection to the Conciliation 
Board. They are convinced, as one of their own 
leaders has said, that the awards are to their dis- 
advantage, and they would prefer to return to the 
old system, which allowed them to strike whenever 
they wanted anything. Combined with this radical 
objection to any “rules of the game” there is, no 
doubt, objection to the methods the company 
has adopted to balance some of the increased 
outlay that has been forced upon it by arbitration. 
The North-Eastern has in some respects adopted 
what may be generally expressed as American 
methods. There has been an attempt to speed up, 
to increase efficiency all round, and the men resent 
the “ hustling,” as they consider it, which has re- 
sulted. These two causes combined will, we think, 
be found in due course to be at the bottom of what 
appears at the moment to be almost a mysterious 
affair. 

That the company has done what it can to 
prevent the continuance of the enormous dislocation 
of traffic caused by the strike, and aggravated by 
the fact that the company has a monopoly of 
railway transport in the district, is clear. It has 
offered to the men terms which border, if any- 
thing, on the weak side. It has offered to take 
back all the strikers without any blot upon their 
histories, and to discuss the matter fully at an 
early date. All it has refused to do is to reinstate 
the shunter whose action has precipitated the 
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conflict. The men on their side have refused to 
accept the advances of the company, and the latest 
news gives cause to believe that it will now recon- 
sider its offer to take no legal proceeding against 
the men. It has stated that it will pay no wages 
to-day. The union leaders are urging the men 
to return to work, but so far without sucess. 
Hence, at the moment of writing there is a dead- 
lock, and the next move is awaited with anxiety. 
Whatever it may be, it is to be hoped that the 
company will see its way to maintain a firm 
attitude, and to insist once for all on its right to 
manage its own affairs. It is now reaping the 
result of its weakness years ago, when, instead of 
holding out against the claims of the men, it agreed 
to recognise the unions. That weak policy has led 
ever since to friction of one kind and another, 
which has culminated in the present strike. We 
shall not go so far as to say that had the North- 
Eastern been in a position to adopt the Board of 
Trade Conciliation Scheme in 1908, when the other 
companies did, it would not now be involved in 
this trouble, but there are at least grounds for 
believing that had it followed the firm policy of the 
other companies it would now be in a far better 
position than it now occupies. 
The Irish Railway Accident. 

AN accident of serious proportions occurred on 
Tuesday morning on the Great Southern and 
Western Railway of Ireland at Roscrea, in County 
Tipperary. It would appear that an excursion 
train, running between Birr and Queenstown, had 
proceeded about five miles on its journey, when for 
some reason or. other, up to the present not 
revealed, the rear portion of the train became 
detached. Up to the point where the accident 
occurred the train had been travelling up a gradient. 
Immediately the severance took place the detached 
carriages began to gather way, and were soon 
raturning to Birr at an alarming rate. Recog- 
nising what had happened, many of the passengers 
jumped from the runaway carriages to the embank- 
ment, nearly all sustaining injuries by so doing. As 
the carriages came near to Birr Station a passenger 
train was just leaving to proceed up the gradient 
down which the runaway was dashing. With 
commendable promptitude the driver of the second 
train reversed his engine; but even with this the 
shock was sufficient to wreck almost completely all 
the runaway carriages. That no lives were lost 
must be regarded as one of the curiosities of this 
rather curious accident. About a hundred 
passengers were injured, but latest 


But 


that all are progressing — satisfactorily. 

the mishap clearly calls for an exhaustive 
investigation. The smallest change in the cir- 
cumstances might easily have converted the 


whole thing into one of the most serious railway 
disasters of recent years. Why the automatic 
brakes failed to act will be a question requiring the 
fullest consideration at the hands of the 


reports show | 





3oard of | 


Trade Inspector appointed to inquire into the 
accident. The vacuum brake is, we understand, | 
employed on all passenger vehicles belonging 


to the Great Southern and Western Railway ; vet | 


it appears to have failed to fulfil its duty in this 
case. From the accounts received, there can be little 
doubt that there is here no question of mental 
aberration or any similar phenomenon. But the 
accident is of such a remarkable nature that until 
more is known definitely about it it would be 
unwise to discuss it. The apparent failure of the 
brakes may after all be traceable to some quite 
ordinary cause. Indeed, we find it difficult to 
believe that there is anything inherent in the 
brake itself which could bring about such an 
accident. 


THE NEW BRAZILIAN BATTLESHIP. 


RESPECTING the new battleship Rio de Janeiro, which 
Sir W. G. Armstrong, Whitworth and Co., Limited, have 
on hand for the Brazilian Government, several inaccurate 
statements have lately been published in the north-country 
daily papers, and reproduced broadcast. It seems desirable, 
therefore, to place on record the actual facts, in order to 
avoid further confusion. The new battleship will be 655ft. 
in length overall by 92ft. beam, and will have a draught of 
26ft., and a displacement of 32,000 tons. Her armament 
will consist of twelve 14in. guns, fourteen 6in. guns, 
fourteen 4in. guns, three 6-pounder landing guns, six 
machine automatic guns, and three 18in. torpedo tubes under 
water. She will not only be very much larger than the 
Minas Geraes and Sao Paulo, already built for Brazil at 
Elswick and Barrow respectively, but the Rio de Janeiro will 
also be bigger by a good deal than any battleship in, or at 
present in course of construction for, our own Navy. The 
machinery will be of the improved turbine type, to be manu- 
factured by Vickers, Sons and Maxim, Limited, and will 
drive four screws and give a speed of 224 knots. A definite 
commencement has recently been made at Elswick with the 
laying down of this new battleship, and a comp.etion will be 
reached within two years from date. The approximate cost 
Is understood to be no less than £2,900,000. 








THE 22,000-TON FLOATING DOCK FOR BRAZIL. 
No. IIL* 

THE machinery of the dock comprises the boilers, 
engines, pumping plant, valves, and the valve lifting gear, 
and everything necessary for the sinking and raising of the 
dock. There are two identical installations, one situated 
in the port and the other in the starboard wall. This 


| 


of a long vertical shaft, which descends to the pumps at 
the bottom of the dock. The engines are carried on strong 
bed-plates secured to the deck of the engine-room, and 
arrangements have been made to reduce vibration to a 
minimum, and the interior of the walls in way of the 
engines has been suitably stiffened. A sensitive high- 
speed governor controlling the throttle valve is fitted to 
each engine, and arrangements are made to enable them 


machinery is capable, when combined, of lifting a vessel | to be turned by hand. The barring gear is of the self- 


drawing 28ft., and of a displacement not exceeding ! liberating type. 
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The screw-down regulating valves, open- 
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Fig. 6—-GWYNNE'S CENTRIFUGAL PUMP 


the mean of the times when the ship bears on the keel- 
blocks fore and aft, until the pontoon deck at the centre 


22,000 tons, within a period of four hours, counting from ing against the steam pressure, which are fitted to each 


engine close to the slide valve casing, are worked from the 
starting position with worm or other suitable gear, so as 


of keel line is Tin. out of the water, due allowance being to prevent jar of the valve and gear when the engines are 


made for any total stoppage of the machinery for berthing 
the vessel or other purposes. The plant in each wall 
consists of three boilers and three engines and pumps 
—one in each section—sucking from a continuous main 
drain extending the whole length of the wall. Any one 


of the three pumps can therefore empty its entire half of | shaft. 


the dock. Each installation consists of three Babcock and 
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at work. Whilst the engine cranks are directly attached 
to the top of the vertical pump shafts, this attachment is 
not rigid, but allows slight vertical movement, so that the 
weight of the pump shaft is entirely supported on its own 
thrust bearings, and does not hang on the engine crank- 
Each vertical shaft is supported at intervals in 
gun-metal-lined plummer blocks attached to the internal 
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Fig. 7—GWYNNE’S PUMP ENGINE 


Wilcox portable type boilers, each of 909 sq. ft. heating 
surface and of 150 lb. steam pressure. 
is provided, making therefore seven for the whole dock. 
The boilers were manufactured at Vickers, Sons and 
Maxim’s works at Barrow. <A feed pump, with connect- 
ing piping, is supplied with each boiler and suction 
piping, leading to the reserve water tank. A 


framing of the dock. On the upper extremity of these 


One spare boiler | shafts is cottered the upper portion of the ball bearing 


| which carries the weight of the vertical shaft and pump 


dise. The lower portion of the ball bearing is carried in a 
casting bolted to the engine deck. The upper portion of 
the ball bearing is made with a lip to come over the lower 
portion and prevent dust getting into the races. A water- 


branch is provided on the discharge for attaching a hose | tight gland, which has an extra long sleeve, so as to form 


for washing down purposes. A 3in. steel steam pipe 
extends the full length of each wall with connections, 
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a side guide to the shaft, is fitted to the vertical shafts 
where they pass through the engine deck. 
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Fig. 8—-WATER LEVEL 


fitted with stop valves to each separate boiler. This 
steam piping serves all the auxiliary engines, such as 
capstans, &c., thus allowing any one boiler to be used 
for this purpose, The centrifugal pumps are of the 
“ Invincible” type, as manufactured by Gwynnes Limited. 
The suction and delivery pipes are 18in. diameter—see 
Fig. 6. They are each driven direct by a compound 
non-condensing engine with cylinders 1lin. and 17in. by 
10in., placed at rightangles, Fig. 7, to each other, the engine 
being placed on its side, and driving direct on to the end 
* No. II. appeared July 15th. 
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INDICATOR 


The pumps are seated directly on the top of the main 
drain running along the bottom of the walls. They take 
their water entirely from the under side—which is clear 
of all foot bearings—and discharge it direct at their own 
level through the skin plating of the wall. Their bodies 
are of cast iron, carefully finished and specially designed 
so as to be easily taken apart for the purpose of inspect- 
ing or removing the impellers: The bottom of the pump 
and of the flange of the discharge are faced. The impellers 
are of gun-metal, and they are firmly keyed and pinned 
to the spindle, which is of steel. An extra long stuffing- 
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box or saddle guide is provided on the top of the pump to | 
ensure steady running, and the end of the spindle termi- 


for attaching by means of turned bolts to the terminal 
coupling of the vertical shafts. The pump discharges are 
in cast iron, with flanges faced and bolted, one end to the 
discharge valve and one to the skin plating of the dock. 


nates in a forged coupling with turned face and socketed | 


galvanised iron pipe, screwed on by means of a socket to 
the valve spindle and pinned to the same. They are led 
up through the engine deck, being fitted with a gun-metal 
bushed water-tight gland where passing through this 
deck. On the other side of the distributing valves, and 
bolted to them with wrought iron flanges, are the 
distributing pipes leading to their respective chambers. 
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Fig. 9-PNEUMATIC VALVE CONTROL GEAR 


ing and fitting into the hole cut therein. Each discharge 
is governed by a screw-down sluice valve, placed between 
the pump delivery flange and the discharge pipe. The 
body and sluices or gates are in cast iron, and bushed with 
gun-metal to all moving parts. The lifting screw of the 
valve is an inside one. The valve spindle is coupled bya 
deep socket and double-pinned to a solid shaft, which is 
led up to the top deck, and there furnished with a remov- 
able hand wheel. Where the valve rod passes the engine 
and top decks it is furnished with a cast iron stufting-box 
bushed with gun-metal and a gun-metal gland. <A 
standard is erected on the top deck to steady the rod 
when being turned, and there is an indicator to show the 
position of the valve. The pump discharges are protected 
by an automatic rubber-faced flap valve making itself 
tight against the projecting lip of the discharge pipe. The 
base or seatings of the pumps are bolted directly on toa 
main drain running the whole length of the walls, and 
they have been placed as low down as possible, being 
seated directly on the top of the floors. They are of 
cast iron of varying diameters, in suitable lengths, with 
expansion joints and with connection piece between the 
different sections of the dock. 

There are two systems of continuous main drain, one 
in each wall of the dock. On each system of main drain 
six flushing inlets—making twelve for the whole dock— 
branch out of the same. They are in the form of easy 
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Fig. 10O—ELECTRIC CONNECTIONS FOR VALVE CONTROL 


bends, standing on top of and bolted to flanges cast on 
the main drains. These bends are at right angles to the 
line of the drain, and carry a screw-down gun-metal 
faced valve, similar in every respect to the discharge 
valves, and the spindles likewise are led up to the top 
deck. The flushing valves are bolted by flanges to a 
short length of cast iron pipe passing through the back 
plating of the wali, with a projecting lip, as in the case of 
the pump discharges. The flushing branch through the 
back plating is further governed by a flap valve 
making itself tight against the projecting lip of the 
discharge pipe. This flap is provided with a lever on 
its face, so that it can be opened and held open by 
means of rods and chains running over pulleys at- 
tached to a small hand winch with pawl. Each of 
these flushing inlets is protected by means of a grid 
which is of such dimensions as not seriously to obstruct 
the free flow of water into the flusher. The branches to 
which the distributing pipes leading to the different water- 
tight compartments of the dock are bolted, are cast on 
the main drain, Each branch leaves the main drain 
either in the form of a bend of easy radius, or with a well 
formed cone, They are provided with a faced and drilled 
flange at the outer end, to receive the distributing valve. 
The distributing valve attached to each of these flanges 
is of the direct-lifting type, with double gun-metal ports, 
held apart by springs and fastened to a gun-metal spindle 
by a pin of the same material. The body of the valve is | 
of cast iron, gun-metal bushed on the contact surfaces, 
and with gun-metal glands. The valve rods are’ of 


| 
respective troughs. Each separate water-tight compart- | 
ment is fitted with a galvanised wrought iron air pipe led | 
up above the deepest draught line of the dock. At each | 
corner of the dock gauge or draught boards of timber, 
painted in figures to show the draught over the keel 
blocks, are affixed. These are carried on hinges so that 


| has a stroke of 12in., Fig. 11. 
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Fig. 11—PNEUMATIC CYLINDER 





they may be swung back out of danger when a ship is 
entering the dock. 

In each section of the dock and on each wall a 
vertical duplex pump of Hayward-Tyler and Company’s 
manufacture is placed in the engine room, taking its 
steam from the line of the auxiliary steam piping. 
The steam portion of the pump is in the engine-room, 
but the pump barrel is placed in the interior of the dock 


| valve. 


| operated by hand. 


| thereby lifted by hand. 


| whether open or shut. 


| supply the different presses. 


|at 100 strokes per minute is 30 cubic feet of free air 


| made water-tight. 





about the level of the pontoon dock, the piston-rods from 


the cylinders passing stufling-glands on the dock and 
connecting to the pump plungers. Each of these pumps 
is capable of providing a full stream of water for two 
2hin. fire hoses at a pressure of 1201b. The suction of 
this pump is connected to the main drain of the dock, so 
that it may be used as a drainage service for emptying 
any one particular compartment. The delivery is on the 
face of the dock about the level of the running deck, 
and is in the form of breeches pipe finished with two 
screwed nozzles, protected by brass caps and stop cocks, 
There are six pumps for the whole dock, making there. 
fore twelve fire branches. Twenty-four 40ft. lengths of 
canvas fire hose with twelve fire nozzles are provided. 

Each water-tight compartment of the dock is provided 
with a means of indicating in the valve house the level 
of the water inside it—Fig. 8. These indicators, supplied 
by Chadburn’s (Ship) Telegraph Company, Limited, are 
in the form of an iron inverted cup of about 4in, 
diameter fastened to the frames in the bottom of each 
compartment. From the top of these cups or bells, a 
pipe is led up through the interior of the dock into the 
valve house. These pipes are in continuous lengths, and 
where the pipes pass through water-tight bulkheads or 
decks they have a water-tight joint. In the valve house 
the ends of these pipes are soldered into a T piece, one 
end of which is connected to an aneroid gauge, capable of 
reading by pressure from a 6in. head of water up to the 
highest head that can occur in the compartment in ques. 
tion. The other leg of the T communicates with a 
receiver pipe, common to all the indicators in thie 
block, and such branch is governed by a small plug 
valve. The receiver pipes are connected to a small 
air reservoir, so that by opening the plug valve air 
may be forced through any of the tubes and into the com- 
partment, the pressure necessary to do this being regis- 
tered on the dial of the aneroid pressure gauge. The 
gauges are placed in the valve house and in a prominent 
position as near as possible to the levers that control the 
valves of the compartments they indicate. 

The compartment valves of the dock are all operated 
from one control valve house, 24ft. long by 9ft. wide, 
situated on the starboard wall. For this purpose the 
Westinghouse electro-pneumatic system is used 
Figs. 9 and 10. It is based on the principle of operating 
presses by air compressed to 5 or 6 atmospheres and con 
trolling the same from a distance by means of valves 
operated by an electric magnet requiring less than one 
watt to energise it. The position of the apparatus is in- 
dicated back to the valve table by electrical means. At the 
engine deck level each distributing valve rod is attached 
to the stirrup of its own press, which is of 6in. diameter and 
The standard Westinghouse 
electro-magnetic valve is mounted on the wall of the dock. 


see 


| Upon the magnet being energised, the exhaust passage to 


the press is closed, and the inlet opened, and the air 
passes into the press, thereby lifting the distributing 
The inlet is suitably proportioned, so that the 
press lifts as slowly as desired. All the time the magnet 
remains energised the distributing valve is lifted, but as 
soon as the current is cut off by the motion of the lever 
on the valve table the weight of the valv2 and valve rod 


'expels the air from the press, and the valve closes. 


Attached to the left arm of the stirrup is a circuit 
breaker, of standard type, which indicates to the operato: 
in the valve house the position of the press and di: 
tributing valve. A Westinghouse non-siezable cock is in 
serted in the air pipe of each press, so that the air can be 
cut off or throttled, as may be required. In the event of a 
failure of the electric current the control valves can be 
Should the air pressure fail a jack or 
lever can be placed under the stirrup, and the valve 
The valve tables in the valve 
house are of timber, polished and finished in oil. On 
this table small levers placed in positions corresponding 
to the compartments of the dock they control actuate the 
necessary contacts, and electrical indicators alongside 


| indicate the position of the distributing valves, that is, 


The water level gauges indicat- 
ing the actual depth of water in the different compart 
ments are placed to the right of the levers. The appa- 


|ratus on the table is connected by wires to the battery 


and motors on the engine deck. There are no pipes in 
the valve house. The air is supplied by a Westinghouse 
Sin. by 84in. pump into a reservoir from whence an 
air pipe is taken along each engine deck in order to 
The capacity of the pump 


| per minute. The size of the reservoir is such that 
|the pump can raise the pressure in less than ten 
minutes, and that then all the valves can be lifted 


and closed three times in one minute without lowering 
the pressure too much for successful operation. <A 
duplicate air pump is provided as astand-by. The resev- 
voir is placed near the pump, and it has a safety valve 
and blow-off cock. The air piping is of wrought iron 
steam piping, and the wires are chiefly No. 18 copper of 
high conductivity, insulated with vulcanised india-rubber 
of 600-megohm grade. They run in wooden troughing on 
the engine decks, and in 4in. water-tight piping between 
the port and starboard decks. Where air or cable pipings 
pass through water-tight bulkheads the joints have been 
Electric current is provided from the 
main, current being reduced to required voltage. On thie 
valve table there is a switch for cutting off the battery, so 
that no current is consumed for indicating the position ot 
the pump valves, except when the attendant operates the 
same. For convenience of controlling the dock, certain 
of the water-tight divisions are grouped together, in 
which case such group is controlled by a single lever 
on the valve table. Robinson’s mechanical telegrap!s 
communicate from the valve house to the engine-1oow. 
The valve house has also been fitted with two large spit 
levels—at right angles to each other—so as to indicate 
the horizontality of the deck, in order that the valve 
master may have under his hand indicators giving all the 
information required to enable him to control the lifting 
and sinking of the dock from the valve house, 
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LOCOMOTIVE FOR THE SOUDAN GOVERNMENT 
RAILWAYS. 

THE engine illustrated on this page, and in our two-page 
Supplement, is a new type for the Soudan railways, and of 
somewhat novel design, for the 3ft. 6in. gauge. The country 
for which it is intended being largely of a sandy nature 
admits of a comparatively low adhesion factor being used, 
and advantage has been taken of this fact in the design of 
this engine, so that it may lend itself to the economical 
working of fast and heavy passenger traffic. 

In many details the engine differs from the ordinary 4-4 

\tlantic ’’ engine, and for a four-coupled narrow-gauge 
engine it is an unusually heavy and powerful machine. The 
driving wheels, 5ft. 24in. diameter, are exceptionally large 
for a narrow-gauge locomotive, and considering the size of the 
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balanced slide valves. The expansion link is very firmly 
carried in a steel cradle, supported at either end by cross 
stretchers resting across the bar frames, the forward one of 
which serves also as the slide bar carrier. Particular atten- 
tion has been paid to keeping the reciprocating and revolving 
parts light possible, consistently with sufficient 
strength. 

The boiler, which is fitted with a copper fire-box and brass 
tubes, carries two 34in. muffled pop safety valves of the 
‘* Crosby ’’ pattern, two Davies and Metcalfe, No. 9 combina- 
tion injectors, and the usual fittings and mountings, but no 
sanding apparatus is provided. The fire-box is fitted with a 
rocking grate actuated by a hand lever. The clothing is 
asbestos mattress, covered with planished steel, unpainted. 
Accommodation for the driver and fireman is provided by a 
roomy and well-ventilated cab with double roofing, a padded 


as as 





THE HAYSTACK BOILER. 


IN describing the Mountaineer, a small paddle-wheel boat 
built for the tourist traftic in the Western Islands of Scotland, 
in our issue of June 17th, we referred to her haystack boilers. 
We find that this type of boiler is now very little known 
outside quite a limited circle, and we are glad, through the 
courtesy of A. and J. Inglis, Limited, of Glasgow, the 
builders of the Mountaineer, to be able to put a drawing of 
her boiler before our readers. 

The haystack boiler has long been used with low pressures 
for light draught paddle steamers, its lightness and easy 
steaming rendering it eminently suitable for these vessels. 
Within the last few years it has been successfully adopted in 
conjunction with the compound engine in this class of vessel, 
and haystack boilers with pressures up to 120 lb. per square 
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THe ENGINEER 
THE HAYSTACK BOILER OF THE PADDLE-WHEEL STEAMER MOUNTAINEER 
boiler, which is 4ft. 9in. diameter. It will be noticed that | seat and arm rest being fitted on cither side. The tender is of 


the frame is of the combined bar and plate design, that por- 
tion extending from the fire-box forward being of the bar 
pattern, the hind portion, carrying the rear end of~ the 
engine, being of 1din. plate. The manner of making the 
joint between the bar and plate sections is a departure from 
previous practice ; the plate here is let into the heavy slab 
end of the bar frame, so that the surfaces of both are flush | 
on the outside. A very firm and solid joint is thus obtained, | 
the arrangement being further secured against cross-winding | 
by horizontal stretchers. The plate portion of the frame is | 
widened out behind this joint to admit a wide ashpan. There 
is a broad fire-box, slightly overlapping the frames ; the 
bearers, or supports, are formed solidly with the foundation | 
ring and rest upon four cast steel expansion brackets fastened | 
to the outside of the frames. | 
Walschaerts’ valve motion is employed, with Richardson’s | 


unusually large capacity, carrying 4575 gallons of water and 94 
tons of coal, and is mounted upon two four-wheel bogies. The 
automatic vacuum brake is fitted to both engine and tender. 
The engine has been constructed by Robert Stephenson and 
Company, Limited, Darlington, to the designs of Mr. C. 
G. Hodgson, Chief Mechanical Engineer, Atbara. 

We give below some of the leading particulars of this 
engine :— 
Engine— 
Cylinders ; 
Coupled wheels 
Tractive force ..  .. 
Weight on coupled wheels 
Weight on bogie wheels 
Weight on trailing wheels 
Total weight in working order 
der— 
Total weight in working order .. 


18in. diameter by 26in. stroke. 
5ft. 24in. diameter. 

21,800 Ib. 

30 tons 15 ewt. 

11 tons 2 cwt. 

11 tons 9 ewt. 

53 tons 6 cwt. 

Ten 
51 tons llcwt, 


inch (as in the illustration) are to be found in the West 
Highland and Clyde steamers. The saving in weight as 
compared with ordinary cylindrical boilers is so considerable 
as materially to decrease the power required for a given 
| speed. 

| As will be seen from the illustration, the boiler is of the 
Pov ers type, with an outer and inner shell, the top of 
the latter forming the upper tube plate. The bottom tube 
plate and furnace crowns form a pan, on the bottom of 
| which water pockets are formed, separating the furnaces 
| Some one another. These water pockets, the bottoms of 
which are below the line of the fire-bars, receive the sediment, 
| which is removed by sludge doors in the outer shell. Man- 
| holes in the outer shell, with saddle pieces, give access to the 
pan for cleaning, the stays in this part being made portable. 
| For cleaning the fire side of the tubes, the centre space is 
| reached by means of a door in the funnel, and the outside 
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space” through” the: fire doors. In this particular boiler the 
diameter is 12ft., the height—or length as it is called— 
11ft. 3in., the total heating surface 1270 square feet, and 
the total grate area SO square feet. 

As in other water-tube boilers, it is desirable to use only 
fresh water for feeding. A coal giving a long flame should 
be used to give the best results. 


A NEW CENTRIFUGAL PUMP. 


WE were recently invited to visit Luton and see, at work, 
some examples of what its maker-—Hayward-Tyler and Co., 
Limited, of 99, Queen Victoria-street, London, E.C.—call 
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this pump taken at a fixed speed of 1025 revolutions per 
minute. It will be observed that the efficiency reaches as high 
as 63.4 per cent., and is over 60 through a good wide range, 
which may be considered very good for a pump of this small 
size. 

While speaking of this pump, we may also mention the 
method of driving it, which is interesting. The specification 
stated that it was to be driven by a gas engine through double | 
bevel helical machine-cut gear in one reduction, througha pinion 
keyed to the top of a vertical shaft connected to the pump | 
spindle, with a ball bearing at the surface to take the weight | 
of the shafting. The arrangement devised, which, we under- | 
stand, has worked well, is shown in Figs. 5 and 6, which | 
represent two views taken in the Immingham pumping 
station of the Great Grimsby Waterworks Company, Limited. | 
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\Fig. 1—SECTION OF A FIVE-STAGE HORIZONTAL PUMP 


their H.T. patented turbo pump, and which they are, and 
have for some time now, been manufacturing under the 
patents of Messrs. Gelpke and Kugel. 

These pumps have some unusual features, and we propose 
to describe them in the following article. In Fig. 2 we give 


In these the Citroén gearing and its housing can be readily | 
seen. 

The H.T. turbo pumps are fitted with specially designed | 
bearings, and are without packing glands of any description. | 
The bearing at the suction end is water sealed, and that at | 




















Fig. 2—FRONT AND BACK VIEWS 


OF RUNNER AND GUIDE WHEEL 


back and front views of both the runner and the guide wheel. | the delivery end has a self-regulating balancing device to | 


It will be observed that the runner is curved at the outlet in 
such a way as to enable the water to be delivered to a 
stationary guide wheel of the same diameter as the runner 
itself. This construction, of course, allows the outside casing 
to be of much smaller diameter than is usual in other types 
of pump ; indeed, it is considerably smaller than that of any 
other multi-stage pump, having equal diameter runners, 
with which we are acquainted. This, however, is not the 
only advantage claimed, for it is pointed out that the 
arrangement also permits the water to be carried on the 
runner itself round the curved part of the periphery, instead 
of in a stationary guide wheel in which there is a double 
bend. It is claimed, also, and, as we judge, quite rightly, 
that this construction prevents whirls and eddies, and conse- 
quently loss of power. It is well-nigh impossible to describe 
in words the shape of the blades and passages in the runners 
and guide wheels, but our readers will be able with the aid of 
Figs. 1 and 2—the former of which is a longitudinal section 
through a 5-stage horizontal pump—to observe the shape 
from themselves. We may here say that Messrs. Hayward- 
Tyler and Co. are evidently fully alive to the importance of 
having the shapes absolutely accurate, and the surfaces 
perfectly smooth. Some of the finished runners and guide 
wheels that we saw were excellent and well finished castings, 
and, as can be well imagined, they are not particularly easy 
castings to make. 

The small external diameter into which it is possible to 
arrange these H.T. turbo pumps, has been found useful in 
tube wells, in which it has been impossible to put any other 
type of pump owing to the space taken up. A good example 
of this is afforded by the pump, which was supplied by 
Hayward-Tyler and Co., for the Great Grimsby waterworks. 
This pump is shown in section in Fig. 4. It is what the 
firm calls its No. 20 6-stage pump, and it has now been 
working for about 12 months, running at from 1025 to 1220 
revolutions per minute, and raising from 230 to 350 gallons 
of water per minute from 110ft. to 150ft. high according to 
requirements. It is placed about 40ft. down the bore-hole, 
which is only 15in. in diameter. The suction pipe descends 
about 20ft. below the pump, and the water is raised to the 
top of a tower above the surface of the ground. The water 


| obviate the end thrust. 


| 
} 
| 


The absence of packed glands, of | 
course, tends to reduce friction, and, consequently, the power | 
required for driving. The whole of the working parts, with | 
the exception of the two shaft bearings outside, are really 
floating in water or the fluid being pumped. 

The firm has made this pump for a variety of purposes. | 
Among them we may mention that for pumping the water | 
escaping from the hydraulic lifts at the Savoy Hotel, in the | 
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Fig. 3-CHARACTERISTIC CURVES 


Strand, up toa tank at the top of the building. For this 
there is a 3-stage horizontal pump directly coupled to an 
electric motor. It has a capacity of 30,000 gallons per 


in the bore-hole fluctuates in level from the surface to the | hour, and works against a vertical head of 147ft., inter- 
ground to the bottom of the suction pipe; but, owing to the | mittently with about a two minutes interval and two 
special design of the vanes in the runners, the power taken minutes pumping day and night. It is, we understand, 
is nearly constant over a wide range of variation in head, and | doing well and working noiselessly. Two other examples are 
finally actually decreases when the quantity is very large and | for boiler feeding and for ash ejecting. For the first a usual 
the head comparatively small. In other words, the pump | size is known as No. 17.5, which is a 6-stage pump with a 
is very nearly self-governing, as will be seen from Fig. 3, | capacity of 83,000 1b. of feed water per hour, against a boiler 





which gives the curves plotted from a series of readings of | pressure of 1901b. per square inch. For ash ejecting the 


pumps are worked in conjunction with Trewent and Proctor’s 
apparatus. A No. ‘30 pump will, we are informed, maintain 
a pressure of 190 lb. per square inch through the ejector nozzle. 

Then, again, one of the latest adaptations is that for 
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Fig. 4a—PUMP AT GRIMSBY WATERWORKS 


pumping sewage. Messrs. Hayward-Tyler have supplied to 
the Luton Corporation, a No. 35 H.T. pump—shown in 
Fig. 7—which is designed to raise 24 million gallons of crude 
sewage per day, against a vertical head of 170ft. through 14 
miles of rising main with an efficiency of 75 per cent. taken 
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when pumping crude sewage from the tanks. We had an 
opportunity of seeing this pump at work on the site. It was 
ranning noiselessly and well, and it formed an exceedingly 
interesting comparison with the large and cumbersome slow- 
speed horizontal pumps, the work of which it is superseding. 
These pumps have been in service some 25 years, and, at a 
rough guess, they occupy quite 40 times as great an area as 
the high-speed electrically driven centrifugal pump, which is 
capable of doing as much work as they are. The current to 
drive the motor is obtained from the Corporation mains. 

A pump had been specially fitted up at the works in order 
that we might see it running. We tested it from no load, 
and the highest pressure obtainable to the fullest output in 


Limited, at Newton. 


1872 by a few thoughtful progressive business men of | 
Glasgow, and the Newton Works laid down 1872-73 for | 
At first only | 
rails were produced, but about 1875-77 the company | 


the production of mild open-hearth steel. 


turned its attention to the possibility of the introduction 
of mild steel for shipbuilding. In the pioneering and 


experienced general manager, from the first and onwards, 
took considerable part. 
for shipbuilding, boiler making, bridge building, 
constructional purposes generally. 

















Fig. 7—MOTOR DRIVEN SEWAGE PUMP 


water, of which the temporary arrangements in the works 
permitted, and may say that we were satisfied that the 
characteristic curves of power, &c., were such as the makers 
claim them to be. 


OBITUARY. 





JAMES RILEY. 
WE regret to have to put on record the death of Mr. 
James Riley, whose name is intimately associated with 
the steel industry of this country, and especially with the 
introduction and development of mild steel. He died at 
Bilton Lodge, Harrogate, on July 15th, aged 70. Mr. 
Riley was born at Halifax in 1840, and as a youth was 
engaged in mechanical engineering. Leaving Halifax 
while still comparatively young, he found occupation, first 
as a workman and then as a foreman, in the Ormesby 
Works. In 1869 he was appointed manager of the Ask- 
ham Iron and Steel Company’s Works at Barrow, and 
four years later he was selected to take charge of the blast | 
furnaces of the Landore-Siemens Steel Company, South 
Wales. While m the service of this company—and as 
general manager of the works from 1874—he succeeded 
in producing spiegel iron from manganiferous Spanish 
ore—an achievement which enabled the ironmasters of 
this country to escape the misfortune which threatened | 
them, in consequence of the scarcity of spiegel iron, due 
to the Franco-German war. 
In 1878 Mr. Riley was induced to leave South 
Wales and go north to Glasgow to take general direction 
of affairs at the works of the Steel Company of Scotland, 





received the Bessemer medal “ for his valuable services 
to the open-hearth industry, especially in developing the 
manufacture of mild steel of high quality.” 

In 1894 he transferred his services to the Glasgow Iron 
and Steel Company, and his great experience and skill 
were for some years expended in the laying out and 
organising of that company’s large works at Wishaw. 
Subsequently he severed his connection with that com- 
pany in order to undertake the manufacture of iron and 
steel on his own account at the Richmond Works, 
Stockton-on-Tees. Himself a man who had risen from 
the ranks, Mr. Riley was interested in all questions relat- 
ing to labour, and it was due mainly to his exertions 


DRIVING WELL PUMP AT IMMINGHAM 
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developing of this trade the company and its intrepid and | 


Mild steel rapidly became popular | 
and | 
In 1887 Mr. Riley | 


that the Board of Conciliation and Arbitration in con- | 


nection with the manufactured steel trades of the West 
of Scotland, of which he was first president, was formed. 
He wasalso the first president of the Scottish Manufactured 
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This company had been formed in ,| found that the Gin. gun becomes virtually useless after 166 
rounds; the 8in. gun loses its accuracy after being fired 125 


times ; the 10in. gun after 100 rounds; and the 12in. gun 
of 50 calibres is good only for 83 accurate rounds. 

THE turbine destroyer Eden, which has been refitted after 
stranding in Dover Harbour, was commissioned at Chatham 
on July 18th for service in the Third (Nore) Destroyer 
Flotilla. 


THE 27-knot type destroyer Swordfish is to surrender her 
armament and stores at Devonport Dockyard preparatory to 
being transferred to the ineffective list. The Swordfish was 
| built at Elswick in 1895. 


THE complements for the cruisers Niobe and Rainbow, 
which have been purchased by the Canadian Government, 
are to be provided by volunteers from the active service Royal 

Fleet Reserve and pensioners of the Navy. 


THE Admiralty has ordered the cruiser Charybdis, of the 
Nore Division, to leave Sheerness on August 2nd, for the 
Far East to transfer her crew to the cruiser Astraea, which 
recommissions for the China Station. 


THE cruiser-battleship Lion, which was laid down at 
Devonport Dockyard on November 29th last, is to be launched 
on August 6th by Viscountess Clifden. 


IN consequence of complaints having been made regarding 
chief petty officers having to travel in the same carriages 
with junior ratings when proceeding by rail on the public 
| service, the Admiralty have called for a report stating 
whether, in actual practice, room is found for these ratings 
in separate third-class carriages when second-class accommo- 
dation is not available. 


THE Board of Admiralty will visit Devonport on the 21st 
inst.,and their lordships will receive deputations of workpeople 
of naval establishments who may desire to make representa- 
tions as to the conditions of employment, the deputations to 
consist of two accredited representatives of each class of 
workpeople, one of whom in each case may be a person other 
than a workman of the same class. 





CAPTAIN F. TICKELL, C.M.G., Naval Commander in the 
State of Victoria, has arrived in London. Captain Tickell 
has charge of all the arrangements with reference to the 
destroyers Parramatta and Yarra, and will be senior officer 
in command of those warships on the voyage out to Australia, 
which commences early in September. The crews have been 
at Portsmouth for about three months past. 


THERE are now, it is said, 416 wireless stations in use 
in the world. 3 

REAR-ADMIRAL C. E. KINGSMILL, Naval Adviser to the 
Canadian Government, is shortly expected to visit Devon- 
prt and Portsmouth to inspect the cruisers Niobe and 
Rainbow, which are being fitted out for the Canadian service 
at those dockyards respectively. 








THE JUNIOR INSTITUTION OF ENGINEERS.—The Junior Institu- 
tion of Engineers have arranged to hold a special meeting at the 
Naval, Mercantile Marine, and General Engineering Exhibition, 
at Olympia on Tuesday, September 6th. The members will meet 
at 5.30 and will make a tour of inspection of the exhibition. Later 


| in the evening a special session of the Institution will take place, 


Iron Trades Conciliation and Arbitration Board, and of | 


the West of Scotland Iron and Steel Institute. Of the 
Iron and Steel Institute of Great Britain he was all along 
a prominent member, and had a seat at the Council as 
vice-president. He contributed many valuable papers 
and remarks to the “ Proceedings " of the Iron and Steel 
Institute, the Institution of Mechanical Engineers, the 
Institution of Naval Architects, and of the Engineers and 
Shipbuilders in Scotland. 








DOCKYARD NOTES. 


THE United States Navy Department has published some 
particulars as to the life of modern rifled navy guns made 
in that country. As the result of experiments it has been 














| articles which deal with engineering. 


when a lantern lecture will be given. The President of the 
Institution, Engineer Vice-admiral Sir Henry J. Oram, K.C.B. 
(Engineer-in-Chief of the Fleet), will take the chair on this 
occasion, 

ENGINEERING IN SouTH AFRICA.—We have received a copy of a 
special commemorative supplement published by the Zyrunsvaal 
Leader, of Johannesburg, and 14, St. Mary-axe, E.C., on Union 
Day, May 31st last. It is a wonderfully got-up production, which 
extends to no less than 56 pages, and contains numerous illustra- 
tions. Much of its letterpress is not of special interest for engineers 
—though all of it is well worth reading—but there are numerous 
Among these are those 
entitled ‘‘'The Rand Water Board,” ‘‘'Transport—Old and New,” 
‘The Mining Industry,” ‘‘'Transvaal Geology,” ‘‘ Rand Gold 
Mining,” ‘‘ Coal Mining,” ‘‘ Mechanical Engineering on the Rand,” 
‘*Gold Extraction Methods,” ‘“‘The Premier Diamond Mine,” 
‘* Transvaal Agriculture,” and ‘‘ Commerce and Industries.” The 
whole thing, which is exceedingly well edited, affords an excellent 
idea of the present condition of the Transvaal and South Africa 
generally. 
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THE ALUMINIUM WORKS AT KINLOCHLEVEN. 


Ar a meeting of the Concrete Institute held at the 
Royal United Service Institution, Whitehall, on June 
30th, Mr. A. Alban H. Scott read a paper entitled “ The 
British Aluminium Company's Works at Kinlochleven.” 
The following is an abstract of the paper :-— 

Aluminium, the author stated, was now obtained electrolytically 
from bauxite, a clay containing a high percentage of aluminium 
oxide. The British Aluminium Company was now producing 
metal containing 97.3 per cent. pure aluminium. It had extensive 
lauxite mines in France and at Larne. The alumina was extracted 
from the bauxite at Larne, and from there sent to Foyers and 
Kinlochleven to be made into the commercial form of metal. The 
company had also extensive works at Stangfjord, in Norway, 
Orsieres, in Switzerland, and at Greenock, and its rolling mills were 
situated at Milton, in Staffordshire. The total water-power at the 
various works exceeded 60,000 horse-power. 





Kinlochleven is situated on the west coast of Argyllshire, and is | 
separated from the cou:ty of Inverness by the Loch and river | 


Leven, access being gained to the works by train so far as 


Ballachulish and Glencoe, thence by steamer up the Loch Leven | 
of various classes of buildings, which can be generally divided as 


for a distance of about # miles, the new village and works being 
situated, as the name implies, at the top of Loch Leven This 


district is one of the most rugged in the Highlands, and is noted | 


for its magniticent scenery. 
leven is from Fort William, a distance of 24 miles, and this road is 
not available for heavy traftic, nor was it available for use as access 
to the site during the course of construction of the works. 

Kinlochleven works were started early in 1905, and the work 
was rapidly carried through, an average of about three thousand 
men being employed on the works continuously, while during the 
tiner months of the year over tive thousand were so engaged. 

The dam has been constructed at a distance of about 54 miles 
from the head of the loch. By its means the water of three 
existing lochs was thrown into one. The top of the dam is 1068ft. 
above the sea level, the level of the three original lochs being 
92ft., 1022ft., and 102Z8ft. respectively. The catchment area 
formed by their unification is from 50 to 60 square miles, and as 
the rainfall is about 10Uin. per annum in that part of Scotland, the 
possibility of a shortage of water, and its harmful consequences, is 
very remote. This gives the Kinlochleven works an advantage 
over a great many other hydro-electric stations, which are liable 
to run dry in summer. 


63ft., and the width at the top 10ft. The whole of the dam is 
constructed of concrete. The foundations are sunk 5ft. 6in. into 
the solid rock. The dam is surmounted by a tower, from which 
the valves at the outgoing conduit are controlled. 

The water is conveyed from the dam along the mountain side 
for a distance of about 3} miles in a reinforced concrete conduit, 
the inside section being 8ft. by 8ft., and the conduit has a steady 
fall of 1ft. in 1000ft. Along the length of the conduit the various 
side streams from the mountains are picked up so as to take 
advantage of all the water available ; the main penstock chamber 
is at the junction uf the concrete conduit, and the six 39in. 
diameter iron pipes form the main pipe line. Here the main 
control of the water supply is operated. 
about 1} miles in length, conveys the water down to the main 
distributing valves, which are placed immediately above the 
entrance of the water to the power-house, the water passing 
through these valves to the bus-pipes, and thence to the distribu- 
tion pipes, which are below the general level of the floor of the 
power-house, direct to the nine high-pressure turbines—Pelton 
wheel type—of over 3200 horse-power each, and two 930 horse- 
power turbines. An output of 20,000 kilowatts at 250 to 275 volts 
is secured by means of eighteen generators, each capable of run- 
ning at full load day and night continuously for months at a time 
at a normal speed of 300 revolutions per minute. 

The site before any works were commenced was simply in the 
usual condition of the uninhabited Highlands. The ground was 
very varied and treacherous, large tracts of peat overlying portions 
of the site. 
the railway, village, and factories on convenient sites, and a very 
large amount of excavating, not only in soft material but also in 
some of the very hardest stone, had to be carried out. 

The foundations of the power-house are constructed of ordinary 
plain concrete, and in these foundations is provided the bus-bar 
chase, tail-race, and subways for the pipe connections. The floor 
of the power-house is tiled with red Cheshire tiles and Hawkesley’s 
treads. A powerful electric crane is installed here, so that any 
part of the machinery can be moved by the crane. The roof is 
formed of steel trusses, steel and wood purlins, roof boarding, 
felted and slated with Baliachulish slates. The main outside walls 
are constructed of local stone, the dressings being of Kintallen 
granite and artificial stone made with the local rock. 

No, 1 Factory, which contains all the electrical furnaces, is built 
of similar materials, and covers a very extensive floor area. The 
workshops are arranged along one side of No, 2 Factory, and abut 
on to and have access from the power-house and furnace-room. 
The main stores will be built on the south side of the general 
factory buildings. 

The process for manufacturing aluminium requires a great 
amount of carbon, and in order thata plentiful supply of electrodes 
may be always to hand, the British Aluminium Company have 
erected a carbon factory for its manufacture at Kinlochleven. In 
constructing this building a very treacherous sub-soil was come 
upon, which resulted in part of the foundations having to go about 
Soft. beiow the general floor level. The whole of the foundations 
are formed of reinforced concrete on the principle of spread founda- 
tion slabs stiffened by cross and longitudinal beams. Thecolumns 
are carried from the foundation slabs up to the underside of the 
top beams, these beams carrying the very heavy stone walling ; the 
columns carry the walling and roof, and also in some cases the 
bunkers and contents. Some of the columns take over 250 tons. 
The upper reinforced concrete floors are constructed to carry from 
8 to 20 ewt. per foot super and concentrated heavy machinery, 
such as motors, &c. 

The walls, with the exception of those which are made temporary 
for the purpose of future extensions, are constructed of coursed 
random rubble built in cement, the stone being local rock, and the 
walls vary in thickness from 15in. to 36in., many of them going to 
a considerable height. The roofs generally have steel trusses of 
various spans, with stee] and wood purlins ; in some cases the roofs 
are boarded to receive the Ballachulish slates, and in some of the 
rooms the slating has been fixed direct on small steel purlins without 
any woodwork at al]. Two large flats are constructed of reinforced 
concrete, and it is interesting to note that these flats are «nite 
water-tight, although no roof covering has been put on. 

In this factory overhead reinforced concrete bunkers are con- 
structed to carry 4 tons, 10 tons, 60 tons, 140 tons, 350 tons, and 
2000 tons, the latter being carried on 16 reinforced concrete 
columns each 2ft. 3in. syuare. The design and work of these are 
of a very complicated nature. 

Very extensive roads have been laid out and constructed. The 
whole of the factories, streets, houses, cottages, and other build- 
ings are lit by electric light. The general drainage of the village 
is carried on with 3in. to 18in. diameter stoneware and iron pipes. 
The surface water has a separate system of large culverts. Septic 
tanks will deal with the sewage at the outfall, the surface-water 
outfalls discharging direct into the river. The surface-water cul- 


verts are constructed in various ways, some being open with the 
sides formed of rubble masonry, others being open reinforced con- 
crete culverts, whilst there are also circular and square forms in 
reinforced concrete. 

The water supply for the village is obtained from the catchment 
A comparatively small dam has been con- 


area of Corriemora, 


The levels also were extremely awkward for arranging | 


‘Lhe only road leading into Kinloch- | 


2 The dam is about three-quarters of a mile | 
long, and 86ft. high in the centre, the width at the bottom being | 


- 
structed, so that the reservoir will contain when completed sutti- 
cient water fora population of over 6000. Iron pipes have been 
used throughout the whole of the domestic supplies. 

The staff houses naturally vary in size and accommodation, but 
they have generally been constructed with ordinary concrete 
foundations and 6in. concrete over the area of the site, the walls 
being of rough rubble of varying thickness, from 15in. to 22in. 
The walls are, in some cases, coated with cement rough-cast, and 
the inside of all external walls battened and lathed and plastered. 
The interior walls are formed of brickwork in cement, the floors 
being, as usually, constructed in the south. The roofs, however, 
are considerably stronger than usual, and have boarding and felt, 
and are slated with Ballachulish slates, which are very thick and 
heavy. These slates give an excellent appearance to the roofs. 
The slates are tixed in diminishing courses, which again belps the 
appearance, and this district, having such a little sun, the thick 
and rugged slates give a greater relief than the thin and even 
slates. The Ballachulish slates seem to be particularly adaptable 
and serviceable for that part of the country. as they withstand the 
very severe weather 

The offices and laboratory are constructed of similar material to 
that of the staff houses. In all these buildings the lintels are of 
reinforced concrete, and the upper floor of the offices is also of this 
material. 

The housing accommodation for the general workpeople consists 
follows :—(a) Self-contained cottages ; (/) vottage flats: and («) 
single men’s quarters. 

Permanent shops have been erected, including the necessary 
bakehouses, stores. &c. The earliest forms of houses were con- 
structed of two half-brick walls from the ground line right up to 
the eaves with 2}in. cavity between, and were rough-cast on the 
outside and plastered direct on to the brick walls inside. The 
lower cottage flats and single men’s quarters and administration 
block are built on quite a new method, the whole of the main con- 
structional work being of reinforced concrete, the walls being 
formed of reinforced concrete posts and beams, and the panels 
thus formed by the posts and beams being tilled in with two I fin. 
slabs with ?in. cavity between and the whole face cement rough- 
casted. This form of construction had, the author thought, to a 
very great extent solved the difficulty of obtaining well-built, 
solid, and efficient houses at such a low cost that it was possible for 
the lowest paid class of labourer to be housed in a more decent 
manner, with a lower rent than had hitherto been the case. 

An electric railway has been constructed from the factory to the 
wharves at the head of Loch Leven; the total length is about 
three quarters of a mile—double track. The wharf and jetty are 
constructed of wood and have electrical cranes, both stationary and 
movable, for quick loading and discharge of steamers. The 
largest boat that has used the loch was 1500 tons displacement, 
carrying a cargo of nearly 1000 tons. Until these works were con- 
structed, steamersof onlyavery small tonnage could use theloch, as 
at one part, called ‘*The Narrows,” it was very shallow even at 
high water. This, however, has been dredged, thus allowing com- 
paratively large vessels free course. 

The consulting engineers for the dam, hydraulic works, and 
wharves were Messrs. P. W. and C. 8. Meik; for the electrical 
work, Sir Alexander Kennedy and J. W. Jenkins. ‘The contractors 


| of the dam and hydraulic work were Sir John Jackson and Sons; 


The pipe line, which is | 
and Phillips ; 





for turbines, &c., Jens Orten Biving and Co., for the generators, 
Dick, Kerr and Co.; for the telephones and street lighting, Johnson 
for the switchboard, control panels, and motors for 
No. 2 Factory, Siemens Brothers; for the village, power-house, 
No. 1 Factory, and staff houses, McLaughlin and Harvey ; and for 
No. 2 Factory, McAlpine and Sons. The author of the paper was 
architect for the factory buildings and for the village, staff houses, 
&c. Mr. W. Murray Morrison, M. Inst. C.E., was the general 
manager of the company, under whose direction the whole of the 
work was carried out. The systems of reinforced concrete used 
were Hennebijue, Coignet, and expanded metal. The cement 
used was supplied by the Associated Portland Cement Manufac- 
turers (1900), Limited. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CONES UV. ALL-GEAR DRIVES. 

Sir,—My attention has been drawn to a short article on the 
above subject which appeared on page 618 in your issue for 17th 
June, opening with the assertion ‘‘ that fashion rules in engineer- 
ing almost as much as in coats, hats, &c.” This statement can 
hardly be meant to be taken seriously, even if apparently sup- 
ported by the American papers, which, by the way, often exhibit 
a form of sly humour not always understood here. Fashion 
undoubtedly exercises great sway in the arts ministering to 
entertainment and vanity, such as dancing, music, tailoring, and 
architecture. Mechanical engineering, however, especially in such 
branches as machine tool making, is carried on purely for profit- 
making production, and it is difficult to imagine its votaries 
allowing any considerations except those of cost and efficiency to 
affect their operations, The next assertion in the article, ‘‘It 
became almost as difficult to get a first-class lathe with a cone as 
it was a short time before to get one without,” is by no means 
correct. Several leading machine tool makers, both here and in 
America, have never swerved from their allegiance to the step- 
cone headstock. What are called all-gear heads were really intro- 
duced to meet the demand for powerful drives brought about by 
the introduction of high-speed steel. This demand arose suddenly, 
and it is little wonder that many of the hurriedly devised gears 
put on the market to meet it have proved unsatisfactory. The 
construction of these intricate mechanisms, with their complica- 
tions of interlocking devices, tumbling shafts, sliding keys, friction 
clutches, &c., was often such that rapid wear and tear, as well as 
difficult manipulation, were always more or less manifest, causing 
a natural dissatisfaction with the all-gear headstock generally. 

For small single-purpose tools a belt drive is quite satisfactory, 
but where great cutting power or a large range of spindle speeds 
is required a properly designed all-gear head possesses many 
advantages, and whether driven from a constant-speed belt on a 
large pulley or directly from a motor, it should give a largely 
increased output as compared with a cone headstock. To be 
thoroughly satisfactory an all-gear head should give a large 
number of spindle speeds, with a large ratio, and a fine drop 
between the speeds. The working parts should be few and simple 
in proportion to the number of speeds, all of which should be 
instantly obtainable without stopping the cut. Heads on the lines 
indicated are in constant use, and I think it will require more than 
fashion to induce their owners to revert to the old step cone. 

Glasgow, July 18th. UtiLity, Not FASHION. 

[We cannot discuss the prevalence of fashion in the engineering 
trades here, but there can be no doubt that it exists ; it has been 
admitted over and over again by those who are in a position to 
know. We did not discuss the relative value of the cone or the 
all-gear head—each has, we believe, its own sphere of usefulness— 
but endeavoured to reflect the feeling in the American machine 
tool trade at the present moment. If our correspondent will look 
at the discussions and papers at recent meetings on the other side 
of the pond, and ame the American technical Press, he will see 
the line on which thought there is at present moving.—Ep. 
THE E.] 


AN IMPROVEMENT IN SLOTTING MACHINES, 


Sir,—Machine tools of the multiple type are now much in 
evidence, We have the planer, with multiple standards, tool- 





bexes, and gang tools. We also have the double-headed shaper, 
aad the duplex boring mill. Boring machines, for machining the 
main bore, and the valve seats of large Corliss cylinders have had 
their utility abundantly proved. We also have the gang mill, the 
gang and multiple drill—all useful in their way, and com 
mendable. But the slotting machine seems to have claimed little 
attention from machine tool experts in reference to multiplication 
of output. 

It is true that the duplex slotting bar, for machining the two 
edges of crank webs at once, is now in use in several shops— oi 
tool set forward of the other, thus halving the time on such work ; 
but can we not have a slotting machine with two distinct rams and 
tool-boxes Its usefulness would be that one tool would be 
making its cutting stroke while the other would be making its 
return, thus dividing the time by two on big jobs. The main 
structure of the machine would be common to both rams, and with 
the additional cost of only a few pounds we should have a machin 
capable of performing twice the work of the single slotter. 

In conjunction with the duplex rams proposed, and as a usefti! 
auxiliary thereto, the tool-boxes would not be integral parts of 
each respective ram, but the tool-boxes would be arranged under 
control, and be allowed to feed along the faces of the rams. That 
is to say, instead of each particular tool-box being definitely fixed, 
provision would be made to traverse these boxes laterally acros- 
the work. The purpose and plan of this proposal is, | thin! 
obvious to machine tool experts, for, instead of the operator being 
compelled to traverse a heavy casting while cutting, the casting 
would remain quiescent, while the tool-boxes would travel. 

For the purpose of assigning dimensions to the project, let th 
possible traverse across the work of each tool-box be equal to th 
stroke of the machine, /.¢., a slotter having a 2ft. stroke should 
have a traverse for each tool-box of 2ft. Thus a 4ft. surface could 
be slotted in the time usually taken for machining 2ft., and that 
with the work firmly tixed, and non-traversing. Hoping that 
machine tool experts will look the matter up, and provide us with 
such an obviously necessary and simple innovation, 

J. T. Touuson, 


Silvertown, July 19th. Machine Too! Foreman. 


COMPULSORY WORKING OF PATENTS. 

Sik,—Your foot-note to the letter of ‘‘A Chartered Patent 
Agent ” is interesting reading. Will you, however, permit me to 
lay before the public some facts bearing on the other side of thi 
question ¢ 

Some years ago I was induced to place a large sum of money in 
a ‘‘Calculating Scale Company.” These scales were produced in 
America, and registered at one and the same time, the weight of 
the article purchased and also its cost on a graduated scale of 
prices. The English syndicate had acquired the patent rights over 
the greater part of the world, and the company was doing ver) 
well. Without any warning whatever a new Weights and 
Measures Act was passed by Parliament, and although the Act 
expressly stated that it was not retrospective our company was 
utterly ruined. In order to comply with the new regulations « 
scale was constructed to enable the certificate to be obtained ; now 
under the Patents Act, it would become necessary to erect a fac 
tory in Great Britain in order to do business. Instead of that thi 


| scales have passed into the hands of a British tirm of scale makers, 


and the shareholders in the original company have lost ever 
farthing they put in the business. As matters stand at present 
there is no redress, and | am certainly of opinion that where a 
Government steps in and deliberately wrecks a man’s business by 
an Act of Parliament that Government ought to compensate him. 
A publican receives compensation if his licence be surrendered. 
Why should other businesses which are in a measure controlled by 
Government be sequestrated or destroyed by Government without 
compensation’ There must be thousands of Englishmen who 


| have been ruined by that Patents Act ; it would be interesting to 
| know what their opinion is, 


A very great deal is heard about 
Free Trade and Tariff Reform, but in the case of our scale com 
pany it meant absolute confiscation, as we were powerless to hel): 
ourselves. The galiing part of it is that the original scales ar 
still being used, and tradesmen who bought them on the insta! 
ment plan refused to pay for them, stating they were illegal, 
which they are not. LOSER. 

Dover, July 16th. 

[Our correspondent’s complaint is far from clear. If the busi 
ness was ruined by a change in the laws of Weights and 
Measures the Patent Act can hardly be saddled with the responsi 
bility. If, on the other hand, the original company had a good 
patent there was no reason why it should not have continued to 
work it until a revocation was sought, and if it feared that, then 
it might have sold licences, or if the thing was so prosperous have 
established a factory here. As to thousands of Englishmen having 
been ruined by the new Patent Act we would remind a ‘ Loser” 
that only seventeen patents have been revoked since the Act came 
into force. Is not the ruination to which our correspondent refers 
of the order of the big fish which mgt have been caught! They 
are ruined by the loss of something they might have possessed had 
things been different. Inventors, particularly ‘‘ poor” inventors, 
are proverbially sanguine.—Ep. THE E.] 


THE MISSING QUANTITY. 


Sir,—In reply to your correspondents L. H. G. Dines, and 


‘* Lubricator,” let me say that the pet cocks on the cylinder never 


blew steam. It was quite easy to set them so that they only 
delivered water. Steam was shown, but it was only that given off 
by the hot water. If your correspondents have access to an 
engine the cylinder of which is fitted with drain cocks, I advise 
that they try the experiment for themselves. No one ever seems 
to measure the water delivered from a cylinder through a steam 
trap. 

im to the effect of moisture, the late D. K. Clark found that 
the back pressure in outside cylinder engines was greater than 
that in inside cylinder engines, because the steam being wetter 
exhausted more slowly than in inside cylinder engines, which kept 
it hotter. Mr. Dines’s result—19 per cent. gained by opening 
chain cocks—is interesting. It is similar to that obtained by 
many other engines; but I do not think back —- has to do 
with it. I know that in a very large compound pumping engine 
the strokes were increased in namber from about six per minute to 
over eight by fitting large drain cocks ; but, so far as I remember, 
the diagrams remained unaltered. 

Apart altogether from condensation, [ think that superheating 
does good, because the hot dry steam flows with less resistance, 
and moves with more agility than saturated steam. 

The measurement of the missing quantity is now done with an 
indicator and Regnault’s tables. Its actual measurement would 
go far to determine whether Regnault’s figures are or are not 
accurate—a matter to me of some doubt. 

July 20th. Q. 


THE EROSION OF GUNS. 


Srk,—The fact that powder gas eroded guns was well known to 
our fathers ; they vw ocular demonstrations. The touch-hole 
of flint-lock fowling pieces rapidly became larger by the escape of 
the powder gas. To prevent this all first-class sporting guns of 
the kind had the touch-holes bushed with gold, which seemed to 
last for ever. 

The nipples of percussion-cap guns eroded very slowly, because 
the cock or hammer closed the orifice. ‘ 

I had a single-barrel fowling piece when I was a lad. The nipple 
wore out, and I put inanewone. The screw was a trifle too 
small, and leaked powder gas at one side. In a short time a 
fissure was established, the metal of the breech fusing, as shown 
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by minute solidified drops. The hole had to be bored out and 

s-tapped, to take a larger nipple. 

It has always been found that a soft tough metal resists the 

action of the gas better than hard metal. The test of an emery 

wheel is its power of dealing with copper ; anything will cut hard 

steel if it moves fast enough. 
Llangollen, July 20th. 


re- 
OLD SPORTSMAN, 


ROAD IMPROVEMENT. 


Tur Roads Improvement Association has just issued 
the following statement of its future policy :— 


Kor the past ten years the Roads Improvement Association 
(Incorporated) has been endeavouring to secure the establishment 
of a Central Highway Authority to assist local authorities and 
others to improve their roads, The passing of the Development 
and Road Improvement Funds Act, 1909, constituting a Road 
Board marks A successful issue of the Association’s work in this 
direction. 

The Road Board has now been appointed, and a compliment has 
been paid to the Association by the selection of its vice-chairman, 
Col. R. E. Crompton, C.B., M. Inst. C.E., as consulting engineer, 
and its hon. secretary, Mr. Rees Jeffreys, as secretary, to the 
Zoard, 

A new and important field of activity is now open to the 
Association, viz., to select and materialise schemes for the con- 
struction and improvement of roads, and to lay such schemes 
before the Road Board for its consideration. 

The Act authorises the Road Board to make advances to highway 
authorities towards the improvement and construction of roads, 
and enables the Road Board itself to construct new roads. Local 
authorities will, necessarily, at first consider schemes that benefit 
primarily their own localities, and the responsibility for initiating 
and developing schemes for the improvement of arterial roads 
extending through the areas of several highway authorities, and 
other improvements that will benefit mainly ‘‘long distance” 
traffic must largely be left to a road users’ organisation, such as 
the Roads Improvement Association (Incorporated), in consultation 
with the highway authorities concerned. 

The constituent bodies and members of the Association are 
invited to indicate to the Association when they consider improve- 
ments necessary, and where new roads would be particularly 
beneficial. It will be the duty of the Association, in the case of 
approved schemes, to'draw up plans, prepare estimates of cost, 
obtain the co-operation of the local authorities and the residents 
in the locality, &c., and place before the Road Board well 
considered proposals, 

It will be obvious that unless details are thoroughly worked out, 
schemes, however desirable, can hardly hope for acceptance at the 
hands of the Road Board. It will also be apparent that such 
schemes may be expected to receive increased consideration if they 
are put forward through the Roads Improvement Association 
(Incorporated), as representing all classes of road users, than if 
they are demanded by organisations representing a section only of 
road traffic. . 

It will still be necessary for the Association to influence Imperial 
legislation in the interests of road users and to continue many of 
its past activities. In view, however, of the enlarged field of work 
the Association trusts that its constituent bodies and road users 
generally, will give it an increased measure of support, while, on 
the other hand, it places itself, and the expert assistance it can 
command, at the disposal of its members in maturing conccete 
schemes for the improvement of the roads in the manner indicated 
ibove, 

Communications should be addressed to the Secretary, the Roads 
Improvement Association (Incorporated), Caxton House, West- 
minster, London, S.W. 





THE IRON, COAL, 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


AND 


Raw Iron Market. 

THE raw iron market holds the best position of trade at 
date, though this is not saying very much. Prices have little 
strength, and though an increased number of contracts have 
this week been placed, as the outcome of negotiations opened at 
the quarterly meeting, their booking has not been a matter of 
much satisfaction, Northampton forge iron is very irregular in 
price, and, owing to the great quantities which come into this 
particular district, the circumstance is having a bad influence 
upon Staffordshire and some other values. Local sellers now have 
to give way more freely than otherwise would be expected of 
them to demands from consumers for concessions Northampton 
forge iron is this week quoted 48s. to 49s.; Derbyshire, 50s, to 51s. ; 
and North Staffordshire, 50s. to 51s. 6d. for forge and 58s, to 59s. 
for best sorts. South Staffordshire quotations are: Forge iron, 
48s.; part-mine, 51s. to 52s., easy; best all-mine, 85s. ; and 
foundry, 90s, 


Manufactured Iron Disappointing. 


; Orders for the general run of manufactured iron are con- 
spicuously below the present capacity of the mills, but there was 
rather more actual buying this (Thursday) afternoon in Birming- 
ham than last week. As the result of quarter-day quotations 
consumers now know the lowest prices that manufacturers will 
accept, and there is therefore little to be gained by further stand- 
ing off the market. It is of satisfactory augury that some of the 
merchant firms are now again operating for overseas markets. 
l'here is some evidence, indeed, that in certain directions there is 
an abundance of business to be done, but it is the prices that are 
so disappointing. Makers can hardly make both ends meet, and 
there is no question that some of them are losing money. Mer- 
chant bars, for example, were quoted to-day £6 2s, 6d. to £6 5s. 
for best sorts, prices which many ironmasters consider ruinous. 
Common Staffordshire bars were £5 17s. 6d., against Belgian 
imported bars at £5 15s, and £5 12s, 6d. per ton. 


The Proposed Unmarked Iron Association. 

: It is this week reported that the committee who are pro- 
moting the new Unmarked Iron Association are receiving returns 
from some of the ironmasters connected with the bar trade of their 
production of iron during each of the last three years. These 
returns are the ontcome of a request issued some while back by the 
committee. It is being attempted to devise a scheme for the pool- 
ing of orders and their distribution amongst the members of any 
new association pro rate to their current average output. How far 
any such proposal is at all likely to ‘‘go through” is very pro- 
blematical, and expectations of a successful formation of any asso- 
ciation are not ‘gteat, as was sufficiently explained in this report 
_ week, The committee, however, are pluckily continuing their 
abours, 


Black and White Sheets. 

.___, The strongertone in thegalvanised corrugated sheet tradeis 
maintained, and with demand in its present state, if the late Associa- 
tion were still in existence, £12 per ton for 24 w.g. material would 
doubtless be very easily realised. As things are, however, compe- 
tition is sufficient to keep down the selling figure to the present 
standard of £11 5s, to £11 10s. perton. Happily, as already noted, 
the market is tending upwards, and it is gratifying that £11 5s. is 
more generally conceded than lately. Black sheets are very tardy 





in sharing the improvement in galvanised, and the mills are not 
working full time. Singles are quoted £7 5s., doubles £7 10s., 
and trebles £8 per ton. 


Steel Trade. 

The steel trade continues active, but, apparently because 
of renewed energy by German salesmen, native prices of half 
products are down 2s. 6d. per ton. German sheet bars are now 
named at £4 15s. delivered, as against £4 17s. 6d. for native 
Bessemer sorts, and £5 for Siemens qualities, Makers of rolled 
sections are busy, and seem likely to continue so for some time 
yet. Prices are quoted :—Mild bars, £6 15s. to £7; angles, 
£6 7s. 6d. to £6 10s.; joists, £6 5s.; ship plates, £7 5s.; boiler 
plates, £7 12s. 6d. (Lancashire and Cornish), £7 17s. 6d. (marine). 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Still Stagnant. 

THE attendance on our [ron Exchange on Tuesday was 
about an average one for the season, but complaints were again 
numerous of the absence of orders for pig iron, and this state of 
things appears to have become almost chronic. The settlement in 
the cotton trade will, it is hoped, have the effect of restoring con- 
fidence, and causing founders to resume the old state of things so 
far as orders and work are concerned. At present there is an 
utter absence of speculation, and prices have shown little change. 
Lincolnshire iron is very weak, and is on about the same level as 
Staffordshire foundry iron—a most unusual feature in this depart- 
ment. Middlesbrough brands showed practically no change, and 
there was little done in Scotch, a few odd lots of which were 
pushed for sale at rates rather under the official. 


Finished Iron and Steel. 

We hear of large orders for locomotives which are being 
placed with local firms, and this is giving an impetus to steel 
plates, which have an upward tendency. Billets, however, remain 
weak, 


Copper, Lead, and Tin. 
In none of these articles was there any change, and only 
a moderate trade was passing. 


Quotations. 

Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s. 6d. to54s.; Derbyshire, 54s.; Northamptonshire, 55s. 9d.; 
Middlesbrough, open brands, prompt, 57s. 6d. Scotch: Gartsherrie, 
61s.; Glengarnock, 59s. 6d.; Eglinton, 59s. 6d., delivered Man- 





chester. West Coast hematite, 66s.; East Coast ditto, 
64s., both f.o.t. Delivered Heysham: Gartsherrie, 59s.; Glen- 


garnock, 57s, 6d.; Eglinton, 57s. 6d. Delivered Preston: Gart- 
sherrie, 60s.; Glengarnock, 58s. 6d.; Eglinton, 58s. 6d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s. 6d. to 
£7 17s. 6d.; plates for tank, girder, and bridge work, £6 17s. 6d. 






to £7; English billets, £5 to £5 5s.; foreign ditto, £4 10s. 
to £4 15s.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £67; best selected, £58: tough ingot, £58 per ton. 


Copper tubes, 84d.; brass tubes, 6}d.; condenser, 7#d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 67d.; yellow 
metal, Sid. per lb. Sheet lead, £16 per ton. English tin ingots, 
£147 10s, per ton. 





The Lancashire Coal Trade. 
There was a fair attendance on the Coal Exchange, but it 
could not be said that there was any change for the better in the 
state of trade. Best kinds of slack, however, continue to sell well, 





| and there is an improvement to note in the demand for shipping 


AND GENERAL TRADES | 


and bunkering coal. The Lancashire trade is suffering severely 


| from outside competition, especially from South Yorkshire and 





Derbyshire, which are sending large supplies into the Manchester 
district, thus reducing the margin of profit to a minimum. 
Generally speaking, quotations on spot remain unaltered. 


: BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is no improvement to note in the hematite iron 
trade, and there is not much spirit or life in the market. The 
demand for iron for general purposes has shrunk considerably, and 
steel makers are not taking such full supplies of crude metal as has 
been the case for some time past. Prices are lower at 66s. 6d. for 
mixed Bessemer numbers net f.o.b., and 64s. 6d. for warrant iron, 
sellers cash, buyers 6d. less. There are not many forward orders 
being booked, and sales, generally speaking, are of a less bulky 
nature. Indeed, business at the moment is largely confined to 
immediate requirements. Stocks remain low, and makers are 
ready to reduce their output rather than increase stocks so soon as 
the heavy deliveries on old orders are completed. At present 
twenty-four furnaces are in blast, but it is evident that two or four 
of these will have to be blown out or damped down if the demand 
for iron does not improve before long. Iron ore is depressed at 
ll1s., 15s., and 19s. per ton net at mines for ordinary, medium, and 
best descriptions. 


Steel. 

There is some apprehension that the steel trade will soon 
display a much weaker position, as orders are not as brisk as they 
were, and, of course, they are only being given out in the Bessemer 
department. Activity is still maintained at the mills, but the out- 
look is not cheerful. 


Shipbuilding and Engineering. 

The shipbuilding and engineering trades are exceptionally 
busy, and there are growing indications that local concerns will 
soon be much more actively employed than at present, as important 
contracts are, it is reported, on the point of settlement. Much 
activity is shown in the airship department, and it has become 
necessary to keep a careful watch over the construction of the 
naval airship being built for the Admiralty here. It is generally 
believed she will not be ready for launching until the end of 
September. Men are employed on her night and day. 


Shipping and Fuel. 
Smaller exports of iron and steel are reported from West 
Coast ports, and freights are again lower. The coal and coke 
trades are less active, and cheaper prices are ruling. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
General Conditions. 

THERE is little fresh movement to note in the local steel 
or coal trades. The tone is decidedly quiet, but this is nothing 
unusual for the time of the year. The autumn prospects are 
regarded very hopefully, and in the meantime operations at the 
steel works are on a fair scale, while short time is the rule 
throughout the coalfield. The local ‘‘ feasts,” which were more or 
less of a nuisance in previous years, are this year not an altogether 
unmixed evil, for they have assisted in the effort to keep the pro- 
duction of coal down to within reasonable limits. The rapidly 
growing tonnage raised by the new collieries around Doncaster is 








| been the experience over the past six months. 


swelling ‘the supply of coal to rather unusual proportions, and 
although the shipping demand is well maintained, that outlet does 
not expand in the same ratio, with the result that competition is 
very keen. 


Visit of Welsh Mining Engineers. 

The South Wales Institute of Mining Engineers are this 
week making Sheffield the headquarters of their summer meeting. 
On Tuesday they made a tour of inspection of several collieries 
in South Yorkshire, and in the evening were entertained to dinner 
by the Midland Institute of Mining, Civil, and Mechanical Engi- 
neers. Mr. F. J. Jones, chairman of the South Yorkshire Coal 
Trade Association, in reply to the toast of ‘‘The South Yorkshire 
Coal Trade,” referred to the increasing development of the coal- 
field, and said that the inland trade was limited, and the growing 
output must go to the coast. What they were going to do, witha 
transport of fifty miles and a handicap as against South Wales and 
the North of from 2s, to 2s. 6d. per ton, he did not know. But 
they would have a good try. All the speeches made contained 
strong criticism of the Miners Eight Hours Act. 


House Coal. 

Only a quiet demand obtains for house coal, but prices are 
fairly well maintained, collieries having had no reason to reduce 
prices, although ‘‘spot”’ lots have been available at cheaper rates. 
tenewals of contracts continue to be made on the basis mentioned 
in previous reports, showing an advance of from 6d. to 9d. per ton. 
Pit quotations :—Best Barnsley, 12s. 6d. to 13s. 6d. per ton ; ditto, 
secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

Reduced time is worked at the pits. The shipping demand 
is a little better than last week, and some of the stocks which 
accumulated in wagons have been disposed of. Industrial require- 
ments keep up fairly well. Prices are officially quoted at 9s. to 
9s. 6d., but lower rates have been accepted, although there is now 
generally a better tone. It is confidently expected that up to the 
end of the shipping season proper there will be a brisk business 
done in hard coal. 


Gas Coal, Slacks, and Coke. 

There is no new feature in the position of the gas coal 
market. In manufacturing slacks the tendency is still firm, 
although the ‘“‘ wakes” holidays in Lancashire are tending to cause 
some easing off in the demand. Coking smalls are very scarce. 
Current pit prices :—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d.; coke, best 
washed, 12s, 6d. to 13s.; unwashed, Ils. to 12s. per ton at the 
ovens, 


The Iron Market. 

While there continues to be quite an absence of buying 
in the iron market, there is no marked weakness. At the same 
time, the market is a little easier, and makers are disposed to sell 
rather under the official prices, although the prices of best brands 
of hematite may be reported as follows :—West Coast, 80s. to 81s. ; 
East Coast, 75s. to 76s. In ordinary mixed numbers hematite 
and common pig iron stocks at the furnaces are inclined to accu- 
mulate ; but, nevertheless, the feeling is hopeful as regards the 
immediate future. Pig iron quotations:—Lincolnshire, No. 3 
foundry, 51s. 6d.; No. 4 foundry, No. 4 forge, mottled and white, 
50s. 6d.; basic, 53s.; Derbyshire, No. 3 foundry, 52s.; ditto, No. 4 
forge, 51s., all per ton net, delivered Sheffield or Rotherham ; 
East Coast hematites, ordinary mixed numbers, 72s., less 25 per 
cent.; basic billets, £5 2s. 6d. 





The Steel Trades. 

The Government programme is affording for all the firms 
engaged in the manufacture of guns and projectiles employment, 
if not to the full extent of their capacity, at any rate quite sufti- 
cient to keep the shops comparatively well employed ; and this has 
There is, however, 
not much foreign work in the market to supplement home orders. 
The armour plate departments are also busy. Makers of special 
steels are doing a brisk trade with overseas markets. Stove grate 
makers in the Rotherham district have received some much-needed 
work owing to the rapid building operations around Doncaster, 
mostly miners’ cottages. Several of the large local works will be 
shut down for a full week next month asa holiday. In the past 
an annual holiday, in which all the departments were closed 
simultaneously, was exceptional to one or two local firms, but the 
movement seems to be spreading year by year. In regard to the 
application for an increase of 5 per cent. in wages made by the 
moulders, the employers have replied that the request is inoppor- 
tune, and suggest that the matter be deferred for three months. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


North-Eastern Railway Strike. 

TRADE in this district has this week been altogether dis- 
organised by the strikes which commenced unexpectedly on Tues- 
day of the men on the North-Eastern Railway. The trouble 
started at Gateshead, the ostensible cause being the refusal of a 
shunter to be moved from the east end of the Gateshead railway 
yard to the west end. It made no difference in his hours or pay, 
but nevertheless he declined to be moved and was dismissed. 
The other men supported the shunter, and came out on strike at 
once without giving any notice, and their example has been 
followed by the men in other important centres of the North- 
Eastern Railway in Tyneside, Wearside, and Teesside, and traftic 
has been quite dislocated, especially the mineral and goods traffic. 
That has necessitated the closing of a large number of the 
collieries, because it was impossible to get the coal conveyed to 
the customers, and following on this several blast furnaces have 
been damped down and others will have to be stopped before the 
end of the week. Shipments have been almost suspended, as the 
iron and steel cannot be got from the works to the wharves and 
the docks, and for lack of fuel operations at the steel works have in 
several cases ceased. The running of the passenger trains has been 
kept up with fairregularity on most branches. No one can defend the 
action of the railwaymen in striking without notice. There is a Con- 
ciliation Board which adjusts the differences between the North- 
Eastern Railway Company and its men, and the grievances ought, 
in the first instance, to have been submitted to that body ; but the 
men utterly ignored that, and also the advice of their leaders, and 
they contend that the decisions of the Conciliation Board are 
almost always against them, so they call for its abolition. Another 
grievance is the alleged tyrannical conduct of the officials, par- 
ticularly some of the yard masters. The men have evidently been 
spoiling for a fight, and the inspiration of the strike is evidently more 
deeply seated than the apparent cause of the trouble. Some of 
the leaders at Gateshead say openly that the strike is not due to 
any particular cause, but that it is the outeome of much that is 
tyrannical in the methods of officials towards the workmen. At 
the time of writing the strikes have not extended further south 
than Darlington, but there seems to be a distinct opposition to any 
approach at present to the management of the railway company 
with a view to negotiations for a settlement. The idea is that the 
men shall by their unanimity so thoroughly disorganise the traffic 
as to impress the management with their power when acting 
together, and then to enter into negotiations. But, in the mean- 
time, all the regular industries of the district are completely 
paralysed. If any notice had been given of the intention of 
the railwaymen to take the course they have, industrial firms could 
have done something to have obtained supplies of materials to tide 
them over the strike, but as it is they have been caught unawares, 
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and thousands of men in no way connected with the railway will, 
for a titne, find their occupation gone. It cannot be said that the 
railwaymen have the sympathy of the general public, who are put 
to much inconvenience. The men put themselves out of court by 
ceasing work without notice. 


3.50, Thursday. 

My latest information is that there is no change in the 
position, but the trade union officers are advising the men to return 
to work, Shunter Goodchild taking up his new position. The 
company has issued a notice that it will not pay any wages 
to-morrow, as the men have stopped work without giving proper 
notice. The company is now reconsidering its promise yesterday 
to take no legal action against the men, provided they returned to 
work immediately. If the strike continues, it is almost certain 
that the company will sue the men for breach of contract. An 
impression prevails that the strike will end early next week. 


Cleveland Pig Iron. 

Business was beginning to show some improvement in the 
pig iron trade when this trouble with the railwaymen commenced, 
but that has checked any disposition to operate: Consumefs at 
the beginning of the week were offering to buy Cleveland pig iron 
for autamn delivery, but then they were only prepared to pay for 
it what the makers were asking for early delivery, and the latter 
were not disposed to accept such offers, because they expect to do 
much better in the autumn. No. 3 Cleveland G M.B. pig iron has 
been kept at 49s. per ton for early f.o.b. delivery, but higher rates 
will have to be charged if the difficulty with the railwaymen is not 
speedily settled. No.1 is at 52s. per ton, and is very scarce, as 
also are the lower qualities, and for No. 4 foundry 48s. 3d. has to 
be paid, for No. 4 forge 48s., and for mottled and white 47s. 6d. 
The prices for forward delivery, in the absence of business, are 
practically nominal. Cleveland warrants have moved very little 
lately in price ; in fact, they have been in the neighbeurhood of 
48s, 9d. for four or five weeks, and there has been little speculation 
in them. 


Hematite Pig Iron. 

It was expected that the strike of iron ore miners in the 
Bilbao district, which is in progress this week, would have led to 
an advance in the price of East Coast hematite pig iron, as the 
value of ore must be increased. But a rise in quotations cannot be 
reported, and mixed numbers can still be got at 64s. per ton early 
delivery, with No. 1 at 65s., and No. 4 forge at 63s. 3d. But if 
ore and coke are to be dearer, as they must be, the former because 


of the Spanish troubles and the latter because of the strikes of the | 


men on the North-Eastern Railway, it will be absolutely necessary 
to advance pig iron quotations also. In view of the complications 
that are presenting themselves owing to these labour troubles, and 
the probability that furnaces may have to.be damped down, pro- 
ducers are not selling for more than immediate delivery, and 
second hands are no longer pressing iron upon the market, for 
they may profit largely by keeping it for a while longer, seeing 
the chances there are that the prices will go up. It is now the 
consumers rather than the producers who are anxious to negotiate. 


The Ironstone Industry. 

Two circumstances have occurred this week to interfere 
with trade in ironstone. The first is, of course, the strike of rail- 
waymen which has compelled the North-Eastern Railway Company 
to suspend the mineral traffic, and then there are the strikes which 
commenced on Monday in the Bilbao district, from which is received 
a large part of the ore that is used for the manufacture of hematite 
iron in this district. The Spanish miners are contending for an 
eight hours day, which has lately become universal in Great Britain. 
The Spanish mineowners, who are reputed to be very rich men, 
can well afford to grant the concession, but it is likely that the 
men will be unsuccessful in their quest. The Spanish owners have 
good stocks of ore from which they can draw, and British con- 
sumers are also well off for supplies, as they generally are; but, 
nevertheless, if the difficulty at Bilbao is not soon over higher 
prices for ore and hematite pig iron may be looked for. Con- 
sumers are taking larger quantities of ore from other fields ; this 
has been the case for some time on account of the dearness of 
Rubio ore. 


Manufactured Iron and Steel. 

Good accounts are given by the steel manufacturers of the 
orders they have on their books, but there is some slackness in the 
distribution of further contracts. The best demands are now for 
plates, angles, ordinary sheets, galvanised sheets, hoops, and wire. 
The producers of galvanised and corrugated sheets have seldom 
been busier than they are at present, but as there is now no com- 
bination among them competition is very keen, and no more than 
£11 5s., less 4 per cent. f.o.b., can be obtained for 24 gauge. 
Steel and iron ship plates are firm at £6 10s.; steel ship angles at 
£6 2s. 6d.; iron ship angles at £7, all less 2} per cent. f.o.t. 
Steel bars are in somewhat better request at £6 5s., less 2} per 
cent., but iron bars are not below £7, less 24 per cent. For heavy 
steel rails the demand is rather quiet, but works in nearly all 
eases have, of late, been fully employed. All the finished ‘iron 
and steel works will have to curtail operations next week, if not 
sooner, should the railway men’s strike be kept up. 


Shipbuilding. 

The activity in shipbuilding is in no way abated, and 
prospects are altogether encouraging. On the North-East coast, 
there are, now, only two yards idle. All the Wear yards are in 
operation. It is stated that the North-Eastern Railway Company 
is about to give out orders for several dredgers, steam hoppers, 
and tug boats. A larze cargo steamer for Messrs. Houlder, 
Middleton and Co., of London, has been ordered on the Wear. 
The improvement in shipping is indicated by the fact that the 
number of vessels laid up on the Tyne has been reduced, within a 
month, from 50 to 37. Last Christmas over 100 were laid up 
there. A conference was held in Newcastle, on Monday, between 
the North-East Coast Engineering Employers’ Association, and the 
representatives of the Boilermakers’ Society, to consider a notice 
from the latter, with respect to those of their members who work 
in the engineering shops, for an advance of Is. per week on time 
wages, and 5 per cent. on piece rates. No agreement was arrived 
at, and the conference was adjourned. The death is announced 
of Mr. Robert Thomson, head of the firm of Robert Thomson and 
Sons, shipbuilders, Sunderland. He was 90 years old, and, for 
several years, had been chairman of the River Wear Commissioners. 


Coal and Coke. 

An improvement in the coal trade was appearing 
after a long period of slackness, but that has temporarily dis- 
appeared through the action of the railway workers, which has 
made it impossible to continue operations at many of the 
collieries, and has greatly curtailed the shipments of fuel at the 
staiths and docks. As it has been impracticable to get the coal 
away from the collieries, work has had to be stopped. The effect 
of this has been far-reaching. There was a great desire manifested 
before the railway strike began to buy coal for next year, but con- 
sumers would not pay the prices quoted. Sellers look for better 
rates in the autumn. For early deliveries of best steam coals they 
are asking 10s. f.o.b., and for best gas coals 9s. 74d. f.0.b. Coking 
coals are down to 8s. 9d. Furnace coke has fallen very consider- 
ably of late, and good sorts can now be obtained at 15s. 6d. per 
ton delivered at Middlesbrough. Sellers, who were realising 19s. 
in the early part of the year, are accepting this. It may now be 
said that coke, which has for the greater part of the year been 
relatively dearer than Cleveland pig iron, is at present on the 
cheap side, but consumers are in difficulties about supplies. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Trade Holidays. 

THE annual trade holidays in Glasgow and the surround- 
ing populous centres in Lanark and Renfrew began towards the 
close of last week, and work is suspended in the shipbuilding and 
engineering establishments, at the iron and steel works, the 
collieries, and in most other kinds of industry this week. It 
is expected that a general resumption of work will take place in 
the early part of next week. The employers, in some instances, 
desired to start earlier, but the men were in favour of their full 
usual holiday, and respect has been paid to their wishes. Fortu- 
nately, there is plenty of employment for a restart. 


The Iron Market. 

The Glasgow pig iron warrant market was closed after the 
forenoon meeting on Thursday last and resumed on Tuesday of 
this week, when there was comparatively little inquiry, and a 
comparatively small amount of business has been done. Since last 
report business has been done in Cleveland warrants from 48s, 9d. 
to 48s. 10d. cash, at 49s O4d. one month, and 49s, 54d. to 49s. 7d. 
three months. Transactions have also been recorded at 48s. 11d. 
for delivery in nine and sixteen days. The dulness in the market 
is quite a usual feature at the holiday time, many of those 
interested being from home, and there has been no exception to 
the rule on the present occasion. 


Scotch Makers’ Iron. 

One furnace has been withdrawn from the manufacture of 
hematite at Govan Ironworks, and there are now 46 producing 
hematite, 33 ordinary and special brands, and 5 basic iron. There 
are 84 furnaces in blast in Scotland, compared with 85 last week, 
and 82 at this time last year. The output of the furnaces is, how- 
ever, less than usual owing to holiday exigencies. Local consump- 
tion is suspended, but there are the usual quantities going to 
England and abroad, and prices do not show much alteration. 
Free at ship at Glasgow, Govan and Monkland, Nos. 1, are quoted 
57s.; Nos. 3, 56s.; Carnbroe, No. 1, 59s.; No. 3, 56s,; Clyde, 
No. 1, 61s. 6d.; No. 3, 56s, 6d.; Gartsherrie, Calder, and Shotts, 
Nos. 1, 62s.; Nos. 3, 57s.; Langloan, No. 1, 63s.; No. 3, 58s.; 
Summerlee, No. 1, 64s.; No. 3, 59s.; Coltness, No. 1, 82s.; No. 3, 








58s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 57s.; No. 3, 
56s.; Glengarnock, at Ardrossan, No. 1, 63s, 6d.; No. 3, 57s. 6d.; 
| Carron, at Grangemouth, No. 1, €3s. 6d.; No. 3, 58s. 6d. per ton. 


Finished Iron and Steel. 


finished iron and steel, owing to the holidays. The steelmakers 
are generally very well supplied with specifications for home 
contracts, and there is an encouraging inquiry from abroad, 


The Coal Trade. 

The business in coals is curtailed by the holidays. De- 
liveries for all purposes are small, and prices are nominally 
unchanged. The railway strike on the Tyne has created much 
interest here, but the coal market has been little affected, owing 
to the great bulk of the Scotch miners being on holiday. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Last Week’s Coal Trade. 


THERE was little change, and consequently no improve- 
ment of any marked character in the coal trade. Naval require- 
ments kept the best large steam scarce and tirm. In respect of 
| other kinds supplies coming to hand have been plentiful, and as 
| regards prompt position easy. Business done chiefly for early 
| shipment. Coalowners are hopeful that better conditions will take 
) place and August bring stronger trade, as a result of lessened sup- 
| plies. In some localities it is known that collieries will be stopped 
| temporarily. Prices are about 3d. stronger for best house coals 
this week ; small coals rather firmer. 


Present State of Coal Trade: Latest Quotations. 

Market affected by rumours that naval movements would 
be shortened. On ’Change rumours were discussed respecting 
strike at Newcastle, and sharp advance probable in Welsh coals, 
Latest:—Best large steam, 16s. 6d. to 16s. 9d.; best seconds, 
lds. 9d. to 16s. 3d.;  ordinaries, 14s. 9d. to 15s. 6d.; 
best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 13s. 9d. to 14s, 6d.; 
best washed nuts, 12s. 6d. to 13s.; seconds, 11s. 9d. to 12s. 3d.; 
best washed peas, 11s. 6d. to 12s.; seconds, 10s. to 11s.; very best 
smalls, 7s. 9d. to &8s.; best ordinaries, 7s. 3d. to 7s. 6d.; cargo 
smalls, 6s. 9d. to 7s. 3d.; inferior kinds, 6s. to 6s. 6d.; very best 
Monmouthshire black vein, 15s. to 15s. 3d.; ordinary Western 
Valleys, 14s. 3d. to 14s. 6d.; best Eastern Valleys, 13s. 6d. to 14s.; 
seconds, 13s. to 13s. 6d. Bituminous: Very best households, 
17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. 
to 17s. 3d.; brush, 13s, to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; 
No. 2 Rhondda, lls. to lls. 6d.; through, 9s. 3d. to 9s. 9d.; 
smalls, 6s. 6d. to 7s. 3d. Coke: Special foundry, 24s, to 26s. 6d.; 
foundry, 18s. to 20s.; furnace, 16s. 9d. to 17s. 3d. Pitwood, ex 
ship, 18s, 6d. to 19s.; 5500 tons despatched Monday. 








Newport Coals. 

Last week there was a slight improvement. Shipments 
were 67,291 tons foreign, and 17,768 tons coastwise. This week 
inquiries were more numerous, business became affected by news 
of strike in the north, and the principals in consequence were slow 
in settling, and concessions difficult to obtain ; small coal steadier. 
Latest prices:—Best black vein, 14s. 9d. to 15s.; Western 
Valleys, 14s. to 14s, 3d.; Eastern Valleys, 13s. 3d. to 13s. 9d.; 
other kinds, 12s. 9d. to 13s. 3d.; best smalls, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. to 6s. 6d. Bituminons : 
Best households, 15s. 6d. to 16s.; seconds, 14s. to lis. Patent 
fuel, 14s. 9d. to 15s, 3d. Coke: Foundry, 18s. to 19s.; furnace, 
l6s, 6d. to 17s. 3d. Pitwood, ex ship, 18s. 6d. to 19s. 


Swansea Coals. 

Trade last week satisfactory as regards coal, but patent 
fuel slack. Coal exports, 72,367 tons; patent fuel, 7710 tons. 
This week inquiries small ; best anthracite steady, prices generally 
unaffected ; machine qualities stationary ; beans and peas in small 
demand ; no heavy stocks, so prices firm; rubbly culm a little 
easier. Latest :—Best malting, 23s.to 24s. net; seconds, 20s. to 
21s. net ; big vein, 16s. to 18s. 6d., less 24; red vein, 12s. to 13s., 
less 24 ; machine-made cobbles, 20s. to 21s. 6d. net ; Paris nuts, 
22s. . to 23s. 6d. net; French nuts, 22s, 6d. to 23s. 6d. net; 
German nuts, 21s. to 23s. 6d. net; beans, 19s. to 21s. net; 
machine-made large peas, 10s. to 11s. 6d. net; fine peas, 9s. 
to 10s. 6d. net; rubbly culm, 5s. 6d. to 5s, 9d., less 24 ; duff 
steady, 3s. 3d. to 3s. 6d. net. Steam coal: Best large, 17s. to 
17s. 6d.; seconds, 13s. to 13s. 3d.; small, 7s. to 8s. 6d.; bunkers, 
9s. 6d. to 10s. 3d., all less 24. Bituminous: No. 3 Rhondda, 
17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 6d.; small, 
10s. 6d. to 11s. 6d., all less 24. Patent fuel, 13s. 6d. to 14s, 6d., 
less 24. Coal quotations, all f.o.b., net cash 30 days. 


Colliers and an Advance of Wages. 
At the next meeting of the Conciliation Board an applica- 
tion is to be made for an advance of wages. The ground for 


application is that the price of large coal exceeds 15s. per ton. It 
is understood that the application will be for 24 per cent., making 





323 above the standard, 





Iron and Steel. 

A little more briskness has characterised trade of late, 
but fuller vigour is wanted, Asa rule this is the time of the year 
for slackness in the iron and steel trade, and diminished consiyy)- 
ments to railways always occur. oe are too busy with the 
travelling requirements, and renewals and extensions are avoided, 
The burst of summer weather has been of great value, and all over 
the country the railways have been exceptionally busy. ‘I'he 
return for this quarter may be taken as constituting a record, and 
should tell well on shares and dividends. Dowlais has been busy 
with colonial rails. Both heavy and light rails have been jj 
demand. One consignment of rails, amounting to 800 tons, for 
Sierra Leone left Cardiff this week. Some large imports of ore 
from Bilbao came in for Dowlais and for Ebbw Vale, and 1500 tons 
from France to Swansea. Pig iron from Whitehaven to Newport. 
Latest quotations, Swansea: Hematite mixed numbers, 63s, 104d, 
cash, 64s. 14d. month ; Middlesbrough, 48s. 9d. cash, 49s. month ; 
Scotch, 54s. 9d. cash, 55s. month; East Coast hematite, 69s. to 
70s. c.i.f.; West Coast hematite, 69s. 6d. to 70s. 6d. c.i.f. Steel 
bars, Siemens, £5 to £5 2s. 6d. Bessemer, £5. Iron ore, Rubio, 
19s, 6d. to 20s, Newport and Cardiff. Other quotations: 
Copper, £53 7s. 6d. cash, £54 1s. 3d. three months. Lead: 
English, £13 1s, 3d.; Spanish, £12 11s. 3d. Spelter, £22 7s, tid, 
Silver, 23}d. per ounce. 


Tin-plate. 

Undiminished activity is reported in all quarters, but the 
sheet trade is not so brisk. On 'Change it was the subject of con 
versation that Argentina is in the market for a large quantity of 
galvanised sheets, value over £800, to put a stop to the ravages of 
locusts. That some of this order will drift into Wales is regarded 
as almost certain. At Llanelly large stocks have been cleared for 
the East. In the Swansea Valley good progress is reported in the 
erection of new plant at the Beaufort, Aber and Baldwin’s works, 
and by the end of the year it isexpected that some of the new mills 
will be in operation. The shipment of plates last week totalled 
144,322 boxes ; receipts from works, 96,008 boxes ; stocks remain 
ing in seuubonvenaal vans, 129,399 boxes. Among the vessels due 
to load are several for Russia. The latest report from Swansea is 
that the market continues very active, and that manufacturers find 
it impossible to cope with the inquiry for delivery over the next few 
months. A good deal of business is being done daily at full prices, 
and many manufacturers are full up for delivery up to November, 
A premium is being paid for delivery tothe end of October and for 
November delivery and later. Latest prices :—Ordinary Bessemer 
and Siemens vokes, 13s. 44d. to 13s. 6d.; ternes, 23s. 6d. to 23s, 9d. 
C.A. roofing sheets, £8 15s. per ton; big sheets for galvanising, 








There has been comparatively little business done in | 


£8 15s.; finished black plates, £10 15s,; galvanised sheets, 24 g., 
£11 5s. to £11 10s.; block tin, £149 5s., cash ; £150 7s, 6d., three 
months, 


Lianelly. 

Trade good in town and district, but coal business unsati- 
factory, some of the collieries only working half time. Tin-plate 
trade very brisk. Bars in strong demand, and prices advanciny. 
There is no settlement of the dispute with the masons ; arbitration 
has been offered. 


Port Talbot. 

The port continues to show satisfactory returns. — Last 
week the total tonnage was over 50,000 tons, 46,000 tons exports 
and 4595 imports. The port has a good background of mineral! 
land and may be expected to figure still more satisfactorily than it 
has done. In the items of business I note that over 40,000 ton. 
coal were despatched, 1450 tons pit wood imported, and 1651 ton- 
pig iron, Tin-plates despatched 258 tons. 


Gold Working in Wales. 

The output of gold in Wales last year was 3 tons of ore, 
yielding 259 ounces, with a value of £886. The number of men 
employed in this branch of activity, which is carried on in 
Merionethshire, is twelve. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 








Limited, have been awarded a gold medal for 


Hans RENOLD, 
the Japan-British 


their exhibit of ‘‘steel driving chains” at 
Exhibition. 


has recently established a City office at 35, 


West Hartlepool 
Hill, M.1.N.A. 


Bucklersbury, and has appointed Mr. Francis F. 
its sole representative in Lenten. 

Mr. Water H. DERRIMAN has entered into partnership with 
Messrs. Dicker and Pollak, Chartered Patent Agents, of 37, Fur 
nival-street, Holborn, E.C., and in consequence the name of the 
firm has been changed to Dicker, Pollak, and Derriman. 

THe Northumberland Agricultural Society offered a 
prize for the best implement, machine, or engine in the Show held 
at Morpeth, July 14th, and this has been won by Blackstone and 
Co., Limited, of Stamford, with an engine using crude oil as fuel. 

WE are asked to state that at the Exhibition of Internal Com 
bustion Engines held at St. Petersburg, under the auspices of the 
Russian Imperial Technical Society, the engine of Charles Price 
and Son, Broadheath, near Manchester, received the award of a 
silver medal. 

THE New Conveyor Company, Limited, of Smethwick, has taken 
over the business of the Midland Engineering Company, of Bir 
mingham, and is now prepared to carry out the work of construct 
ing cooling towers and other apparatus hitherto manufactured |) 
the Midland Engineering Company. The first-named company 
has also acquired the sole interest in all the Zylba patents, 





special 





ConTRACTS.—The Power-Gas Corporation, Limited, of Stockton 
on-Tees, has secured an order for a large Mond ammonia recovery 
plant for the Birchenwood Colliery Company, Limited. This plant 
is to produce gas for boiler firing and power from a mixture com 
prising bituminous slack, washery refuse, and belt pickings. The 
plant, which is equivalent to 32,000 horse-power in size, will gasif) 
320 tons tons of fuel per twenty-four hours, and will comprise 
thirteen special Mond producers.—Ed. Bennis and Co., Limited, 
have recently received orders for forty-two stokers and furnaces 
of various kinds, the orders in seven cases being repeat orders. - 
Southgate Pile Driver Company has recently delivered to the 
North-Western Railway of India, to the order of the India-oftice, 
a complete pile driving plant for 15in. concrete piles. This plant 
is for Kurachi Harbour and Dock Works. This firm has also on 
hand for the Buenos Southern Dock Company, Limited, three 
similar complete plants, with patented canting frames, 50ft. high. 
these are also for driving concrete piles 16in. square.—The Little- 
hampton Urban District Council has accepted the tender of 
Meldrum Bros., Limited, for the supplying and erecting a refus« 
destructor.—The Lilleshall Company, of Oakengates, has recent] y 
received an order for a double-acting gas engine from the United 
Alkali Company, of Widnes. The engine will be direct coupled to 
a compressor which compresses limekiln gases used in the chemical 
works. The compressor cylinder is connected to the two tandem 
gas cylinders, and will be fitted with Hoerbiger patented auto 
matic valves. The output will be 1820 cubic feet of free gas per 
minute compressed to 40 1b, per square inch. Beside this, the 
engine is to be capable of giving off power for driving line 
shafting.—Royce, Limited, of Trafford Park, Manchester, have 
received an order from the Daily Telegraph Paper Mills, Dartford, 
Kent, for a gantry and electrical overhead crane, with jib attach- 
ment for unloading and stacking bales of paper pulp. The span of 





the crane is 110ft. : 


IRVINE’S SHIPBUILDING AND Dry Docks Company, Limited, of 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

No appreciable change has taken place on the iron and 
steel market. The demand for pig iron has been, on the whole, 
increasing, and more contracts were placed for 1911, The majority 
of the shops and factories are well employed, and prices are tend- 
ing to become firm. 


The Steel Convention. 

Deliveries of the Steel Convention in June of this year 
have been 448,131 t., as compared with 387,594 t. in May of this 
year and against 418,626 t. in June, 1909. This shows deliveries 
to have increased 60,537 t. when compared with those in May of 
this year, while they are 29,505 t. higher than the deliveries in 
June, 1909. Of the deliveries in June of this year 113,124 t. were 
semi-finished stee!, against 107,197 t. in May of this year, and 
against 114,188 t. in June, 1909; railway material, 171,119 t., 
against 134,893 t. in May, and 146,588 t. in June last year; sec 
tional iron, 163,888 t., as compared with 145,504 t. in May of this 
year, and against 157,850 t. in June, 1909. 





The Coal Trade. 

No change is reported from the coal] industry, Engine 
classes of fuel remain in good demand, ‘The Oder shipments have 
considerably improved, and the general position may be termed 
favourable, 


Austria-Hungary. 

A little more life was shown on the iron market last week. 
The raised quotations have caused the demand to increase, because 
consumers fear a further stiffening in prices ; moreover, they had 
been restricting their purchases to the most urgent requirements 
during the last quarter, and they are now beginning to refill their 
stores. Coal as well as coke has remained in steady request, and 
unless a want of wagons should impede the cecal business, a satis- 
factory trade is expected for the next few months. 


Slackening off in Belgium. 
To the want of orders and continued reserve of customers 
« justly complained of has been added a most unfavourable 
change in the sea freights to South America, that most important 
merket for Belgian iron and steel. This rise in freights has caused 
quetations for tinished articles to decrease slightly. Al! plate orders 
are keenly competed for, and rates generally have been brought 
down to £5 8s. p.t.; orders for East Asia realise less. Concessions 
are also granted for girders ; nominally they stand at £5 6s. p.t. for 
export, and 147,50f. p.t. for inland consumption. Rails have lost 
much of their former liveliness. Much reserve continues among 
consumers of ernde iron, next to no fresh sales being effected, 
Present prices are; 70f. to 71f. p.t. forforge pig, 73f. p.t. for foundry 
pig, and 74f. p.t. for basic. A further reduction in the prices for 
pig iron is out of the question, because coke has been advanced, 
A weak demand continues for all-descriptions of fuel in Belgium, 
and house coal is likewise moderately inquired for, in spite of the 
usual summer concessions. Briquettes are strongly inquired for, 

ind show much firmness in price. 


Iron and Steel in” France. 

All through last quarter steadiness has characterised the 
French iron market, and a confident tone stil] prevails in nearly all 
branches. Here and there attempts have been made to raise 
quotations, but they have only been partially successful, and 
official quotations remain the same as before. For more than a 
year the basis quotation for foundry pig, No. 3, has remained 
Of. ».t. Increasing firmness has been felt in the French iron ore 
trade, owing to the forming of the Grand Comptoir de Vente 
Internationale des Minerais de Briey et Nancy. Germany has 
always been a good customer for French ore, as latest figures 
show. During the first six months in 1908, 177,000 t. were exported 
to Germany ; in 1909, 282,000 t. ; and in 1910, 366,000 t. The general 
export in iron ore to Germany, especially that from Sweden and 
from Spain, has decreased. The French steel works and 
constructional shops have plenty of work on hand. The orders for 
1500 wagons for the North Railway have given additional employ- 
ment. Another contract for the State Railways and further rail 
orders amounting, it is said, to 40,000 t. are pending. Some sales 
in bars have lately been effected at 155f. to 160f. p.t., while in the 
Nord 165f. to 185f. p.t. are maintained. In the Haute-Marne an 
especially strong tone prevails, and No, 2 bars have consequently 
been realising 175f. to 180f. p.t., steel bars 180f. to 185f., sheets 
190f., heavy plates 200f. p.t. Accounts from the Paris market 
are less favourable, 170f. to 180f. p.t. being with difficulty obtained 
for bars, some special sorts only realising 180f. to 190f. p.t. Sheets 
and heavy plates are sold at 190f. to 195f., and girders at 190f. to 
2OOf. p.t. In the East and in the Meurthe et Moselle Department 
160f. to 165f. p.t. is given for steel bars, 170f. to 175f. p.t. for 
heets, while 3mm, plates fetch 180f. to 190f. p.t. French coal- 
owners experience some difficulty in disposing of their raised out 
put, the better qualities of fuel especially selling but slowly, and 
stocks have consequently increased. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 13th. 

THE steel market is quiet, as is usual during this month ; orders 
are dropping slowly into mills, and inquiries are coming along 
which go to indicate that consumers are becoming interested in 
the very low prices prevailing for all mill and furnace products. 
The latest large structural order is for 18,000 tons of material for 
bridges for the new railroad across the Allegheny Mountains to 
Connellsville. Other large orders are for pipe for a gas line to ran 
from the newly discovered oil fields in Alabama into Birmingham, 
a distance of 80 miles. Another large order is for pipe Sin. in 
diameter to run from the Oklahoma oil fields direct southward 300 
miles toward Port Arthur. Still other pipe lines are being 
planned, and the material will be wanted in time to begin con- 
struction during autumn. Manufacturers of structural material 
have knowledge of large pending requirements, which will be pre- 
sented probably before September. Among the large contracts 
for structural material now pending is one for 14,000 tons for the 
Post-office at the Pennsylvania Railroad station in this city. Some 
12,000 tons are wanted for the New York Central terminal. The 
Porto Rico Steamship Company has contracted for the construc- 
tion of two coast steamers, and 6500 to 7000 tons of plates and 
shapes will be wanted. The tendency among the steel managers 
is to go slowly. The June orders of the United States Steel Cor- 
poration amounted in round figures to 700,000 tons, which is at 
the rate of 8,400,000 tons per year. The demand for copper, 
good as it is, is not keeping pace with increased production, which 
is largely due to the development of the porphyry fields. Domestic 
consumers are purchasing cautiously, and the warehouses are well 
stocked, 





A PAPER read before the Elektrotechn. Verein, Dresden, 
explains the advantages claimed for the Wohlleben-Giles system 
for preventing damage to electrical apparatus through atmospheric 
discharges. The paper is partly theoretical and partly experi- 
mental ; it also contains a short description of the apparatus in 
question, together with an illustration. The authors contend that 
no device of which an ohmic resistance is an essential part, can be 
properly applied to the limitation of a high-frequency discharge. 





BRITISH PATENT SPECIFICATIONS. 


When ani tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. | 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








INTERNAL COMBUSTION ENGINES. 


15,026. June 28th, 1909.—IMPROVEMENTS IN TWO-8TROKE CYCLE 
INTERNAL CoMmBUSTION ENGINES, the Albion Motor Car 
Company, Limited, South-street, Scotstoun, Renfrew, N.B., 
and Thomas Blackwood Murray, B.Sc., of the same address. 

The cylinders are cast in pairs, and in the engraving two 
such pairs are represented driving on to a shaft having its 
cranks at 180 deg. The connecting-rods of each pair drive on to 

the same crank. Passages KF connect the cylinders forming a 
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pair. Explosive mixture is delivered from the enclosed crank 
cases ( H--to which it gains access by the valves J K—to the 
outside cylinders by way of the piston operated ports L M, and 
exhaust takes place through the similarly operated ports N O into 
the passage P. Throttle valves QR are placed in the inlet 
passages, and it is arranged that the valve R shall close before the 
valve Q, although they are both operated by the one rod S. TT 
are balance weights.—J/ xe 29th, 1910. 


TRANSMISSION AND POWER. 


1909. - 
Mycock, 


IMPROVEMENTS IN FRICTION 
Worsley-street Engineering 


12,784. November 29th, 
CiuTcHEs, William 
Works, Salford. 

This clutch is intended to allow the full driving contact to be 
applied gradually and without shock. The driving member A is 
fixed securely to the engine shaft B. and is provided with an | 
internal cone face C. The driven member D can siide along the | 
driven shaft E, but rotates with it. The member D is provided 


N°12,784. 
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with an external cone face F. 
several conical dished pieces G, H, J are interposed, as shown. 
These conical pieces rotate loosely on the sleeve K of the member 
D, and the angles of their cones decrease successively from the | 
outside piece to the inner. Lisa guard piece. The spring shown 
serves to hold the cones in place. When engaging the clutch, the 
cones tighten up successively, so that full contact is effected with- 
out shock.—June 29th, 1910. 


DYNAMOS AND MOTORS. 


11,956. May 20th, 1909.—IMPROVEMENTS RELATING TO DYNAMO | 
ELECTRIC MACHINES, Miles Walker, of the Cottage, Leicester- | 
road, Hale, Chester. | 

This invention relates to rotary converters and motor converters, | 
and has for its object to provide an improved machine of this | 
kind in which the voltage generated at the direct current brushes | 
of the machine can be varied without altering the alternating- 
current voltage. Referring to the upper engraving, the face of | 

each pole is divided into two portions—A and B—the first part A 

being cut away as shown. It is evident that the magnetic reluct- 

ance of the air gap taken over any area extending the full active 

length of the armature in a direction parallel with the axis of the 

armature, and measuring one centimetre along the periphery, will | 
be much greater under the first portion A of the pole than the 
magnetic reluctance of the air gap measured over any similar area 
under the second portion B. The magnetic reluctance of the areas 
measured in this way will, however, be substantially uniform 
under each portion of the pole. The effect is that the electro- 
motive force generated in the armature conductors moving under 
the first portion of the pole will not be sufficient to cause sparking, 
provided that the conditions mentioned be preserved when these 
conductors are short-circuited by the brushes. The brushes may, 
therefore, be rocked to any position within limits corresponding to 
the extent of the first portion of the pole, whilst at the same time 
the magnetic flux through the second portion of the pole may be 
made as great as is necessary to secure the required output from 
the machine. Thus a wide range of direct current voltage can be 
obtained by shifting the brushes at all loads. A modification of 
the arrangement is shown in the middle engraving, in which the 
peripheral space of the field magnet system is utilised to better 
advantage. The portion of the pole face corresponding with the 
portion A here takes the form of aspur D. This spur, as can be 
seen from the bottom left-hand engraving, is much narrower than 





| shunt 


the pole. Another modification is also dealt with, in which 
the spur is provided with a winding as shown in the right-hand 








bottom engraving. There are two other illustrations.—/ne 29¢/, 

1910. 

12,709. June 18th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE ELECTRICAL OPERATION OF GUN MECHANISM AND THE 
LIKE, Henry Cook Leake, of Spring Hill, The Downs, 
Altrincham, Cheshire. 

This invention relates to methods of actuating and controlling 
electric motors employed for rotating the turrets of warships and 
for training and elevating turret and other guns. The generator 
has a separately excited field, and is so regulated as to supply 
within the limits of its power a constant current to its external 
circuit, whatever the condition of that circuit. The current is 
taken into the rotatable turret, and is led to the main isolating 
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| switches A, one of which is provided for each motor or group of 


motors Band ©. Each motor is provided with acontroller. When 
the motors are series wound, the speed is controlled by means 
of a resistance shunted across the series winding, whilst with 
motors a series field resistance is used. By short- 
circuiting or interrupting the field circuit the motor may be 
stopped, and by reversal of the field current the motor may be 
reversed. As rapid variation of the field may be needed, the 
magnets should be laminated. Reversal of the direction of rota- 


| tion can also be obtained by reversing the armature connections if 


desired.—J une 29th, 1910. 


5917. March 9th, 1910.—AN IMPROVED RECTIFIER FOR HIGH- 
TENSION ALTERNATING CURRENTS, Siemens and Halske Aktién- 
gesellschaft, of 3, Askanischer Platz, Berlin, S.W. 

In the present invention only two pairs of fixed contacts are 
used, and, at the same time, a very simple arrangement of moving 
conductors is obtained, consisting of two pairs attached to the 
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one another. Two pairs of fixed contacts A B and CD are sup- 
ported on insulating pillars. Metallic conductors G H, parallel to 
the spindle and surrounded with insulating sheaths J extending 
nearly to the ends, are fastened near the ends to two insulating 
arms F, which are attached to the spindle 8, which is constrzcted 
of some insulating material. The length of the conductors is such 
that they pass between adjacent contact arcs Band D or A and C 
so as to almost touch them. Two metallic conductors X X are also 
fastened to the spindle § at right angles to the arms F, which pass 
between the oppositely placed fixed contact ares. R isa Rintgen 
ray tube, and T a transformer.—/une 29th, 1910, 
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SWITCH GEAR. 


15,441. July 2nd 1909.—AN IMPROVED CONSTRUCTION OF QUICK 
MAKE AND BREAK ELEcTRICAL SwitcH, Veritys, Limited, 
King-street, Covent-garden and William George Pippin, of 
173, Slade-road, Erdington, Warwick. 

This invention relates to a fly-on and fly-off electrical switch of the 
kind in which the contact blade’ or armisspring operated to “make” 
and ‘ break” by a single spring, and is locked in its two positions 
with the circuit opened or closed, and is operated from a single 
handle in such a manner that the first movement of the handle in 
either direction puts the spring into power, and the continued 
movement after powering the spring releases the locking, so that 
the spring may operate with a fly-on or fly-off action, the locking 
of the blade in either of its positions being automatic from the 
spring. Assuming the switch to be closed, the spring H is 
practically inoperative between its two abutments X Y of the lock- 
ing piece G with the bolt or lug S engaging the recess O in the 








N°1S,441 











bracket C and‘held in this recess by the action of the two arms 
LM of the spring, which arms have a radial inward pull on the 
abutments. The hand lever carrying the pegs J! J2J% and J4 is 

moved in the direction of the arrow ; its first movement causes 
the peg J#to pick up the spring arm M to put the spring into 
power, after which the peg J! picks up the abutment X and rocks | 
the locking piece and at the same time gradually lifts the bolt S 
from the recess in the bracket C, the blade being at the time 
held by its frictional engagement with the contacts. The con- 
tinued movement of the rocking piece from the handle finally 
brings the abutment Y on to the back edge of the switch blade, 

when the further movement of the handle, by contacting the 
back edge of the blade, positively starts the movement of the 
blade from the contacts, which initial movement is then developed 

to tly the blade to the ‘‘ off” position by the power in the spring, | 
which action causes the bolt 5, from the effect of the spring, to 
engage the other notch K in the bracket, the handle F having a 
-utiiciently free swinging action as to be uninfluenced by the tly- 
off action. In closing the switch a similar action takes place. 


J , 1910. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


30,096. December 23rd, 1909.—IMPROVEMENTS IN DRILLING 
MacHINEs, Ludir. Loewe and Cv., Aktiengesellschagt, 17-20, 
Huttenstrasse, Berlin, N.W., aud Ernst Bechstein, of Levetzor- 
’ 15 Berlin, N.W. 

In order to avoid shifting the belt when it is desired to change 
the speed, the belt is led over several pulleys as described below. 
There are four pulleys A, B, C, D, carried on fixed axes on the 
drill standard. Two pulleys, E, F, rotate loosely on the driving 
shaft and two G, H loosely on the drill spindle. The belt passes 
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junction therewith. 
| in the plates A. 
hain-dotted lines in Fig. 


are continuous on both sides of the plate, being moulded n con- 
For this purpose perforations C are formed 


The elements fit within each other, as shown by 
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desired length may be built up 
different construction, as shown in 
with a plain plate D. 
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The end elements are of slightly 
Fig. 1, 
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MEASURING AND TESTING INSTRUMENTS. 


N° 19,668 


| temperature, and, therefore, approximately to the mean pressu 








19,668. August 27th, 1909.—IMPROVEMENTS IN APPARATUS FOR 
INDICATING THE POWER OR EFFICIENCY OF HEAT ENGINES 
Edward John Middleton, 33, Geraldine-road, Wandsworth, 
Surrey. 

A thermo-couple A gives readings proportional to the mean 














In this way a buffer of any 






and the whole is closed 





| 
of a blast furnace of air-treating apparatus comprising re 
frigerating pipes, an enclosing pit, provisions for taking water 
| therefrom in a cold state and presenting it with a motion in ‘One 
| direction to a current of air in the opposite direction so as t 














attain counter-current heat exchanging, and prov is for 
returning such water and repeating. There are seven cla: 
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961,648, IGNITION MAGNETO MECHANISM” FOR 
INTERNAL COMBUSTION ENGINES, (, A. Sargent, Corliss 
Wrs., 


u 


Ussignror to Wisconsin Engine Company, Corliss, 
ration of Wisconsin. —Filed July (8th, 1908. 
A,Wheel with vanes on its periphery is mounted on the axis of 


cL 
| Ge) 

















| y 
| “y 
the armature. A nozzle directs a jet of compressed air on tl 
vanes, —— setting the armature in motion produces the requi 
electric curRent. There are six claims. 
| 961,788. SINKING SHAFTS OR THE LIKE, J). 1. Moran, Mead/i 
| N.J.—Filed May 28th, 1909. 
| This patent is for a method of sinking tubes, which consists in 
961,788] 
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introducing air and water below their cutting edge and round the 
| outsides of them in jets distributed around the periphery. ‘Ther: 
| are nine claims, 


| 962,023. CENTRIFUGAL PUMP, A. B. Guy, Trenton, N.J.. assigne 


to De Laval Steam Turbine Company, New York, NY, «Co 
poration of New Sersey Filed July 20th, 1908. 
This patent is for series pumps which can be combined ot 


N°30,096 
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» ppomppesey fe Doe oe é 
mace was “se a) | 
H >, ' (es | 
| ma © eft / 
a j ' fre 
v4 | within the cylinder. The dynamo B gives a voltage propor- 
: \ ‘ : 7m ‘ 
V ! | tional to the speed of the engine. These two readings are com- 
nee | bined in an instrument C of the watt meter type having a 
Af pu | movable and a fixed coil. The scale of this instrument can thus | 
“at | be made to read directly the horse-power of the engine.—/ uve | 
29th, 1910. 
| 3898. February 17th, 1910.—IMPROVEMENT IN TESTING MACHINES, 
| Joshua Buckton and Co., Limited, and Joseph Hartley Wick 
le steed all of Well House Foundry, Leeds. 
i= = { In testing machines as ordinarily constructed the knife edges of | 
—! | it the steelyard may readily become damaged by the sudden break- 
—- 1 it \ ing of a brittle specimen. As is well known, the steelyard, when 
i}. fracture of the specimen occurs, jumps upwards, and descends 
uJ ! | 
N° 3,898. 
| 
| + 
J | } 
f { { 
obs | 
, f. s | 
| FE | again on its knife edges with considerable violence. The present 
*e ara | patent seeks to avoid this. One of the methods described is here- 
H "6 | with illustrated. To the “cat head” A of the main standard is 
bolted a cross bar B. On each arm of the steelyard projections are 


from the pulley E, over B, round H, and down over C, to the large 
driving pulley F. Thence it passes up to the pulley A , then round 
G, and down over D to the small driving pulley E. Couplings are 
provided on the driving spindle whereby either of the pulleys E 
and F may be connected to it. Similar couplings are fitted to the 
drill spindle. By operating these four speeds can be obtained 
with this arrangement of belt.—/une 29th, 1910. 


LOCOMOTIVES. 


April 20th, 1909.—IMPROVEMENTS IN INDIA-RUBBER 
3UFFERS, Alfred George Spencer, 77 and 79, Cannon-street, 
London, E.C, : 
The assembled spring is shown in Fig. 1. It is composed of a 
series of elements of which Figs. 2 and 3 show two kinds. Each 
element consists of a metal plate A and two rubber rings B, which 


9391. 


formed, between which the bar B passes. These projections are 

bridged across by stirrup pieces C, which are hollowed out under 
; the cross bar to a radius struck from the knife edge D. There is 
a very small amount of play left between the cross bar and the 
stirrup pieces. The bolts holding the stirrup pieces are purposely 
made weak, so as to yield to excessive stress rather than a more 
vital part.—/June 29th, 1910. 











SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





961,710. MEraNs For Drytnea Air, L. Block, Mamaroneck, N.Y. 
Filed September 20th, 1909. 








This patent is for the combination with the hlowing mechanism 
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separated by putting in or taking out bolts. Each pump is com- 
plete in itself, and the number may be added to or reduced 
according to the head to be overcome, ‘There are six claims. 
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JAPANESE INDUSTRIES AT THE JAPANESE- 
BRITISH EXHIBITION. 
By ROBERT H. SMITH. 
Nol. 


we inordinate expense of bringing half-way round 
the world all the material and all the personnel of an 
industrial exhibition has been, in this case of the 
Japanese show at Shepherd’s Bush, mitigated by a very 
sensible plan of friendly co-operative organisation among 
the manufacturers and merchants of each kind of pro- 
duct. This results in a somewhat delusive appearance of 
small size in the whole; but this appearance is due to 
very unusual compactness, and this orderly compactness 
is in itself an advantage to the visitor—it not only saves 
him labour in discursive locomotion, but also assists 
vreatly in making comparisons and in overseeing the 
whole at a glance. Except in respect of meaningless and 
tedious repetition, this Exhibition is as “ great” and 
affords as much thorough-going information as any of the 
others that have been held in this country. 

In these articles we propose to touch only upon the 
industrial exhibits and to confine our comments to the 
Japanese sections. This not because the British exhibits 
are not good, interesting, and well worth visiting, but 
because these are shown for the benefit of Japanese and 
other foreign visitors, while we are now writing for 
British visitors to whom the Japanese products are most 
novel and interesting. 

CARPENTRY AND TIMBER. 

The first thing to interest mechanical men is the 
carpentry and cabinet work. Work of the high quality 
exhibited is only possible in the best qualities of sound 
timber; and in the “ Palace of Natural Resources” is 
found a very excellent museum of Japanese woods, so 
little known in their natural undress forms to Europeans. 
The samples are of large size—from 6ft. to 12ft. long— 
in square log and in plank form. For each timber, planks 
are cut on different sections so as to show the grain in its 
various appearances ; and cross-sections, both square and 
oblique, are also exhibited. Britain imports excellent 
timbers now from so many parts of the world that it is 
difficult for a new competitor to push his way into our 
market; but the various timbers of Japan have such a 
wide range of characteristics and are so exceptionally 
sound that their study certainly quite deserves the atten- 
tion of British builders and cabinet makers. It may be 
interesting to note that Japanese timber merchants 
practise methods of seasoning unfamiliar to Europeans, 
and do so very successfully. Whether these will survive 
competition in the time-scramble of modern life may be 
doubtful, except where the highest grades of possible 
durability are aimed at with corresponding high cost of 
production. 

SILK, 

In the Textile and Natural Resources Sections the silk 
industry is illustrated very fully. 

Here we cannot dilate on mere art beauties, although 
in many cases they are transcendent; but we may say 
that the results can be attained only by the most perfect 
dexterity of hand and eye and by the most highly deve- 
loped scientific skill in dyeing. The silk industry was the 
first to utilise European machinery, and it, along with 
the cotton mills, still employs a much larger money value 
of foreign machines of all kinds than any other industry 
in Japan. None of this machinery is exhibited in the 
Japanese sections, none of it being distinctively Japanese. 
Some of its latest developments may be seen in the 
British machinery hall of this Exhibition. 

According to the census of production in years 1897 and 
1907, the total silk outputs in Japan were 5760 tons in 
1897 and 8760 tons in 1907. These were 33.9 and 35.8 per 
cent. of the whole world’s production. The exports in 
1897 amounted to 3500 tons and in 1907 to 6730 tons. In 
the former year this export, was little over 60 per cent. of 
that from China. Ten years later it was over 94 p2r cent. 
of that from China. The Japanese Government has 
published in the English language an excellent very prac- 
tical and scientific treatise of 200 quarto pages upon 
Sericulture in Japan. It is dated 1910, and is procurable 
at the Exhibition. 


PAPER AND PRINTING, 


The delicacy and softness of some grades, and the 
toughness of all kinds of Japanese paper, have long been 
well known. It is made from the paper mul- 
berry leaf, rice and. other corn straw, rushes, osiers, and 
asort of pampas grass. The same natural material is 
used for the famous mats of Japan. The manufacture 
of wood-pulp seems hardly to have been started yet, 
although the forests of the country are illimitable and 
contain abundance of suitable material. Paper is used 
for books, pictures, maps, serviettes, handkerchiefs, hats, 
umbrellas, fans, screens, lanterns. It is not half a cen- 
tury since all printing in Japan was done from engraved 
wood blocks with no separate type. Then came separate 
wood-block type. In recent years the art of metal type 
founding after European models has been fully developed, 
and very good work is now done. Chinese ideographs 
and the Japanese native Kana are still adhered to. To 
outsiders this appears senseless ; but it must not be for- 
gotten that Japanese hopes for the future are, toa great 
extent, dependent upon her relations with China— 
mercantile relations and the still more intimate relations 
arising from Japan’s obvious task of educating and 
modernising China—and on this account it would be 
unwise to follow any course that would tend to encourage 
the neglect of the Chinese language. When there is the 
smallest prospect of China herself discarding her learned 
but outrageously clumsy ideography, which will not be 
for more than one decade yet, there can be no doubt that 
Japan will be only too ready to cast aside a mode of 
writing and printing that obviously does much to separate 
her from the great mass of civilised mankind. The 





amount of printing done, and of printing machinery in 
use, and the number of newspapers published, have in- 
creased enormously during the last twenty-five years; 
but the use of modern printing machinery will not reach 
its full development until this reform is accomplished. 

Too high praise cannot be accorded to the modern map 
makers of Japan; the clearness of detail is admirable ; 
they nearly approach the quality of the best German 
maps. In picture printing much progress has been made ; 
if their four-colour process results are not quite on a level 
with the best English, they do not fall far short. A use 
to which paper has been put in Japan for many centuries 
is the making of lanterns, and, as may be seen here in 
innumerable exhibited examples, their delicate and very 
charming good taste in design both as to colour, combina- 
tion of colours, and fancy shapes must be pronounced 
perfect. These can, and are being, used as shades for 
electric lamps, and the drawing-rooms of London would 
be substantially improved if they were substituted for 
many of our glass shades. There is hardly any fire 
danger in their use, as the paper is so very thin and of 
such small substance that one set alight would burn to 
blackness before it had half reached the ground. 

The statistics of 1907 of paper production in Japan 
show that it employed 170,000 families, and that the 
value of the output was £1,900,000. The spread of the 
employment of paper-making machines has been to some 
extent disappointing. The fact is that our European 
paper-making plant is incapable of producing many of the 
best qualities of Japanese paper. The substitution of 
machines for the hand processes for much of the most highly 
valued sorts awaits the invention by Japanese of new 
and more suitable designs. 

TEA. 

The tea industry is known to be one of the most 
important to the welfare of Japan. The exhibit of it here 
is not a strong one in point of quantity. This can be 
accounted for by the fact that, although the people of the 
United States, and especially of California, have taken 
readily to Japanese tea, we British have been more con- 
servative in our tastes, and have adhered to Chinese and 
Indian teas. Thus we do not realise what an immense 
range of kind and value is covered by the Japanese tea 
production. Here, in the Exhibition, the prices of the 
exhibited teas range from 10d. up to 16s. per lb. In 
Japan itself it ranges from 3d. up to 25s. The farm pro- 
cesses of tea production through every stage are well and 
picturesquely illustrated in the Government sections of 
the Exhibition, a special exhibit of Formosan tea pro- 
duction being found in Building 13, the “ Palace of the 
Orient.” 

The census of production gives us the following figures 
for tea :—In 1898 the total production was 8440 tons, and 
in 1908 it had slightly decreased to 7408 tons. In the 
latter year it provided work for 909,000 families. Very 
little machinery is involved in this production here in 
Japan, as in other tea-growing countries. 

FISHERIES. 

In the year 1906 the total of marine products was valued 
at 54 million pounds sterling, and in 1908 it was over 64 
million pounds. In this latter year over 55,000 men and 
7438 boats were employed in it. To the engineer, the most 
interesting part of the exhibit is a set of numerous models 
showing the history of fishing boat building. Starting 
from the roughest of flat rafts constructed of bamboo 
poles, the gradual evolution of this trade—very rapid since 
about 1885—has led up to trawlers of dimensions illus- 
trated by the following two examples :—A three-mast 
sailing vessel 130ft. long and 448 tonnage, with 300 
steam-power on board; and a one-mast steam trawler 
110ft. long and 200 tons displacement, with 409 steam 
horse-power. From 1891 to 1908, the number of boats 
over 30ft. long increased from 8 to 28} thousand, while 
schooners and steamers increased from 4 to 300, with a 
total tonnage of about 12,300, and a total engine horse- 
power of over 3800. Most of these are steam engines, 
but some 1300 horse-power are petrol engines and a few 
suction gas engines are in use in these boats. 

A net manufacturing company has started weaving 
nets by machine, hand driven, cotton yarn being now 
mostly the material used, although flax, hemp, and silk 
were formerly more common. 

The great expansion of the Japanese fishing trade may 
be accounted for by the fact that, with the boats of old 
style, risks of being long out in deep sea in stormy weather 
could not be taken for the reason that the tiller was 
wretchedly hung on one pin-hinge alone, and had thus 
very little steering power; while the sail tackle also gave 
a minimum of quick control in respect of reefing and 
setting. 

Many canning factories have been established in 
various parts of the country, such as at Nagoya in Aichi 
and Miyazu. These can beef and fruits as well as fish, 
and the yearly export of canned fish has already reached 
93 million pounds. The tortoise-shell, coral, and pearl 
fishing are also increasing trades, the coral alone yielding 
over £70,000 annually. 

In 1889 the Government established at Tokyo an 
Imperial Fishery Institute, and has done a great deal to 
encourage artificial pisciculture, so that there are now 
scattered over the country a large number of hatching 
grounds and fish-ponds. Even the rice paddy fields are 
now much used for the cultivation of carp in the seasons 
in which they are flooded, the carp being a valuable 
by-product, while their manure is found to improve the 
rice crop. ei 

MINING, 


The mining section of the Japanese Government Exhibi- 
tion is the best arranged show of this kind that the present 
writer has seen at any of the great exhibitions. The chief 
subjects are coal, copper, gold, silver, lead. The output of 
coal has become very important, as the following sample 
figures will show. They are for one district alone. 





Coal from Chikuzen and Buzen Collieries. 


Was Output, Exported. 
% Million tons. Million tons. 
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The total coal production of the country was in 1906 
124 million tons, and the figures for the years 1907 and 
1908 are given in the following tables :— 


Total Coal Production in Japan. 


Coa — hin 

1907 14,468,664 ... ... 6,196,350 

1908 13,745,834 ... ... 5,998,267 
Total Coal Exports from Japan. 

1907 2,922,490 1,905,288 

1908 2,863,116 1,823,398 


The coal is both anthracite and bituminous. The 
former is of high quality, and the latter averages about 
the level of German qualities. A curiosity is natural 
coke, produced by volcanic action. Its quantity makes 
it worth mining. We find here many excellent maps of 
the chief coal mines. 

The Government Geological Survey of the country is, 
considering that no thought was given to the subject 
until only 35 years ago, thorough and useful. A _pre- 
liminary survey of Korea has already been achieved. A 
very large geological map of the two countries and of 
Formosa is hung in the Exhibition, and round about it 
are ranged cases of samples of the minerals and of fossils. 
Beside it are hung many samples of sectional geological 
maps to scale s5¢555, dated 1900. A very interesting 
exhibit is a large-sized model of Nakadake volcano in 
Aso, with samples of all the lavas from it set in cases in 
the edge of the frame-table of the model. 

Copper is the most important mineral product of the 
country. The ore most widely distributed is found in 
crystalline schists in beds up-to 8ft. thick, and yielding 
from 3 to 8 per cent. of copper. It occurs also in veins 
in volcanic rocks, and in this form yields up to as much 
as 30 per cent. of metal. In 1906 the value of the 
copper mined was 3 million pounds, while those of gold and 
of silver were each a little over one-tenth of this. 

In the Exhibition there is a wonderfully fine surface 
model of the Kosaka mine, situate in the extreme north 
of the main island. The scale is 535. Here they have 
electric railways, telpherage, rope railways, blast furnaces, 
crushing mills, refining plants, four different power 
stations, a mint, a large school, and muchelse. The 
workings are partly on the surface, partly underground. 
A clear vertical chart of both open and subterranean 
workings is given, and at each point of this chart are 
placed two samples of ore, one rough and one polished. 
The open work is chiefly in complex sulphur and pyrites 
ores; the underground in fine and lump custom ores. 
Furthermore, in a glass tank upon a large table we find a 
set of many vertical parallel glass sheets, and on each 
of these is painted in coloured strie the full corresponding 
geological section. In-this admirably ingenious model 
the mine is made transparent, and all its details are laid 
before us in true scale in three dimensions. Such a 
model is not only pretty and ingenious, it is obviously of 
much practical use in the guidance of the mine manager, 
because it helps towards an absolutely clearidea. Then we 
are also shown large lump samples of the various ores, 
with labels containing the output of each in 1908, the 
total for that year being 346,000 tons. The percentage 
richness in the various metals is given for each. The 
following figures give the lower and upper limits :— 
Copper, 1.97 to 2.43; gold, .00270 to .01410; silver, 
.00001 to .00013; lead, 0.28 to 2.28; iron, 19.44 to 
15.64. Sample ingots of pig lead, pigs of electrolytic 
copper, and gold and silver bullion also form parts of the 
exhibit, which is the finest we have seen at any mining 
exhibition. 

A model of the Kune Copper Mine is also a master- 
piece of ingenuity. Here the surface is shown by a series 
of contour lines fashioned in square wire, coloured green. 
Round the base flows the river Tenryu, painted blue. 
Over the surface the various working surface roads are 
shown by copper wire, 3in. square, painted yellow. From 
these the adits run to the interior as straight bars painted 
red. The many surface streams are worked in in wood 
of proper breadth at each point of the length of the 
course, and painted blue. The copper veins in the in- 
terior are shown to scale in position, lay, extent, and 
thickness by moulded sheets of copper. And where the 
veins are faulted, the faults are shown by sheets of 
brown celluloid, the displacement of the veins being truly, 
if roughly, shown to scale. Here, again, one: sees right 
through the mine; but one has not the same power of 
approximate measurement of dimensions. as with the 
parallel glass sheets. The graphite and chlorite schists 
are laid out in sectiorfal plan, filled in with these materials 
themselves« In the panels of the surrounding frame or 
table are fitted block samples of the various qualities of 
the schists taken from the mine. 

Another model well worthy of mention is that of the 
island property of the Takashima Coal Mining Company. 
In this model the island with its various offices, roads and 
plants, is shown solid above a thin sheet representing the 
sea surface. Underneath this we have many vertical 
thin sheets of wood each representing a true section of 
the land under the water, as also under dry land below 
water level; while on each section are painted all the 
‘strata, the shafts, and the roads. 

‘Another important and very fine model is that of Miike 
Dock and Harbour, illustrated also by a large photo- 
graphic view. This dock has a depth of 28ft. at low, and 
36ft. at high water. Over the sill of the gate the depth 
is the same, and this gate has 66ft. width. The dock 
has an area of 32: acres, while that of the harbour is 
125 acres. The breakwaters are each 3000ft. in length, 
and the training jetties have each 6000ft. length. 
Probably few engineering visitors to the Exhibition have 
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any idea that Japan has progressed so far as to possess 
harbour works of this magnitude and importance. 

In the year 1908 the total value of the mineral output 
of Japan is valued at £10,627,000. The larger companies 
contributing 60 per cent. of this output are all repre- 
sented in the Exhibition, which does the greatest credit 
to the business faculty and the patriotism of those who 
have arranged it, and to the wisdom of the Government 


who have done so much to encourage progress to the | 


present high pitch of good organisation. 


GLASGOW’S MOTOR FIRE ENGINES. 


THE equipment of the Fire Department of the Glasgow 
Corporation has recently been augmented by two petrol 
motor fire engines. Both engines are of the eentrifugal 























equipment it is convenient here to state that each of the 


two new fire-engines has an extension ladder of high- 
reaching capacity. 

One of the new fire-engines has been supplied by 
Dennis Brothers, Limited, of Guildford, who 


for fire purposes, and their engine is illustrated by Fig. 4. 
The other engine has been supplied by Halley's Industrial 


| motor fire-engine made in Scotland—see Figs. 1, 2, and 3. 
The Dennis engine is fitted with a six-cylinder 75 brake 

| horse-power motor, and with a Gwynne centrifugal pump 
associated with a Gwynne automatic charging apparatus. 

| The pump is designed to deliver 450 gallons of water per 
| minute at 140]b. pressure, and if working at a lower 
| pressure to deliver up to 600 gallons per minute. The 
| special charging apparatus is provided to enable it to 
pick up water through a vertical lift of 28ft. Provision 





— 


are given in Figs, 1,2, and 8—is a six-cylinder machine, algo 
with a centrifugal pump, but the pump in this case jg of 


| gun-metal, and the water is drawn up to the pump by 
| means of a single-acting exhauster, which is put in ang 


were | 
amongst the first to apply the turbine principle to pumps | 


| 
| 


out of gear by a cone clutch actuated by a handle cop. 
veniently placed at the side of the pump. The pump igs 
designed to throw 500 gallons per minute at a pressure 


| of 100 lb. per square inch, but higher pressures may algo 


Motors, Limited, Yoker, near Glasgow, and is the first | 


be used. The motor driving the pump—which also, of 
course, drives the vehicle on the road—has six cylinders 
5in. diameter and 5}in. stroke. Two separate systems of 
ignition are fitted—high-tension magneto and _ high. 
tension with accumulator. The speed on the road jg 
30 miles an hour, and double steering rods are fitted to 
ensure safety. A constant-mesh gear box is fitted, having 
dog clutches and a chain drive to the rear wheels. 
Three speed gears forward and one reverse and one pump 
gear are in asingle gear-box. There are two sets of very 
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Fig. 1—HALLEY’S CENTRIFUGAL-PUMP MOTOR FIRE ENGINE; 


or turbine-pump type, which is now receiving increasing 
attention by fire brigade departments throughout the 
kingdom. The introduction of the centrifugal or turbine 
principle of pump, however, in place of the old and well- 
tried reciprocating type, is still in need of some justification 
in actual practice. 


is also made at the back of the pump for coupling the | 
hydrant lines direct on to the pump without disturbing the 
suction in any way. The pump gear is contained in a 
separate gear box. The engine carries a 40-gallon tank 
of water, a portion of which is necessary for the charging 
apparatus. The engine has four speeds forward and one 
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powerful brakes, one set acting direct on internal brake 
drums on the rear wheels, and one external brake on the 
gear-box shaft. 
type. 


The main clutch is of the multiple disc 


The turbine pump in the Halley machine runs at 1600 










Glasgow, in this as in a number of other branches of 


reverse, and on the top gear attains a speed of 35 miles 
municipal engineering enterprise, is taking a leading place. 


on the road. On the lower![speeds it easily climbs a 

















Fig. 2—HALLEYS’ MOTOR FIRE ENGINE 


It is only a few years ago since the Corporation Fire | gradient of 1 in 6 with a full load of men and hose. 
Department acquired their first petrol motor engine. So | Indeed, a severe test of its hill-climbing capabilities was 
satisfactory, however, did this acquisition prove that simi- | made on the steepest street in Glasgow—Balmano Brae 
lar machines were soon purchased, and with the two new | —which has a gradient of 1 in 44, and at its very 
motor engines recently added the department has, as part | steepest point 1 in 4}. The engine negotiated this hill 
of its equipment, five motor fire engines, one motor first- | with ease. 

aid machine, and one motor extension ladder, or fire-| The engine by Halley’s Industrial Motors, Limited—a 
escape. In connection with the last mentioned item of ' general planand elevation of which, and side and end views, 








revolutions per minute, and the delivery can be varied 
| from nil up to 180 1b. per square inch. It is designed to 
| lift water from 30ft. below the level of the pump and to 
have an efficient jet on the fire in from 30 to340 seconds 
from the start. The pump sucks through a 5in. suction 

















Fig. 3—-REAR VIEW OF HALLEY’S ENGINE 


hose and delivers through three 24in. delivery hoses. In 
starting, the water is drawn up by means of the single- 
acting exhauster already referred to, and seen on the 
general plan. So effective is this that in actual test at 
the Glasgow Central Fire Station, a strong jet was 
delivered from the nozzle in 23 seconds from a depth of 
28ft. It may be stated that the presence of the water in 
the suction branch immediatly adjoining the pump is 
shown by a glass bull’s-eye, which is corrugated inside. 
This corrugation has the effect of showing silver when 
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empty, and black when water is present. The engine 
also carries @ tank for water which may be used in the 
ease of small fires where it is not considered necessary to 
couple the machine to the street hydrants. The vehicle 
has a seating capacity for twelve men, and accommoda- 
tion is provided for 2000ft. of delivery and 30ft. of suction 
hose. The double extension fire ladder carried on top of 
the Halley and the Dennis engines are 30ft. in length. 

Before these two fire engines were finally accepted 
they had to undergo exhaustive official trials under the 
supervision of the Glasgow Fire Department officials. 
One of these consisted in pumping through three jin. 
nozzles, two jin. nozzles, two lin. nozzles, and one lin. 
nozzle respectively. As a comparison a Merryweather 
Hatfield engine, with a four-cylinder motor and a 
reciprocating pump, which had been supplied to the 
Corporation some three years ago—and the appearance of 
which is familiar to our readers—was tried beside the 
other two. 

We have received from several sources records of the 
pressures obtained ; as these vary somewhat— owing, no 
doubt, to the facts that they may have been taken at 
different moments, and that it is difficult to take accurate 
readings of a pressure gauge needle when it is vibrating 
—we have thought it best to take an average of the 
readings. This we have done, and they are embodied in 
the accompanying table. 

Numbers and Sizes of Nozzles. 


Maker. 3 jets fin. 2 jets Jin. 2 jets lin. 1 jet 1gin. 
Ib, Ib. Ib. Ib. 
Dennis ... ... 10838 137.6 120.6 136.6 
Halley 103.5 120.0 102.5 110.5 
Merryweather.. 112.5 132.5 120.0 117.5 


tion. This came under five heads and was dealt with by 


Metropolitain, Berlin Stadtbahn, Budapest Stadtbahn, 


four reporters. Mr. Francis Fox reported on the great | Vienna Stadtbahn, Nord-Sud, Paris; Quai d’Orsay Ex- 
town tunnels of Great Britain; M. Felix Sartiaux on| tension, Paris; New York Subway, Illinois Tunnel, 
submarine tunnels; M. F. Hennings, Chief Professor of | Chicago and the Pennsylvania Tunnels, New York. The 
Engineering at l'Ecole Polytechnique at Zurich, dealt | reporter observes that tubes are used only in London, a 


'with Alpine tunnels; and M. Canat, Chief Engineer 


P.L.M. Railway, with tunnels in mountainous countries 
(the Alps excepted) and great town tunnels (Great Britain 
excepted). 

Mr. Fox’s report opens with a short description of 
the geological questions which affect the railway problem 
of London. He then gives a history of the various 
underground constructions, beginning at the Thames 
Tunnel and ending with the Baker-street and Waterloo 
Railway, also noticing the Mersey Tunnel, the Glasgow 
District Subway and Glasgow Central Railway. Mr. 
Fox gives brief but ample details of the construction of 
these, and, in many cases, of their working expenses and 
receipts. The Great Northern and City, of which railway 
Mr. Fox’s firm were the engineers, is most fully described. 
His conclusions are that in congested districts shallow 
tunnels, e.g., the New York Subway, would involve such 
enormous cost as to be prohibitive, and the interference 
during construction with property and the traffic in the 
streets would not be tolerated. Parliament and public 
authorities should assist the construction instead of 
placing heavy obligations and restrictions in the way. 
Access to the stations should be direct from the street 
pavement. Future lines should be constructed on a cash 
basis, by which the very heavy costs rendered necessary for 
finance may be avoided. Ventilation will be satisfactory 
if laid out on a scientific basis. Fares are too low, and 

















Fig. 4—THE DENNIS-GWYNNE MOTOR FIRE ENGINE 


We may say that the horse-powers of the various 
motors are officially given as follows :-— 
Dennis ... ... = 60 
Halley ; ba, <5 . 60 
Merryweather _... os Hs) 
ul three Royal Automobile Club rating. We may also 
say that the official weights in working order are : 
Tons cwt. 
Dennis és ; 4 5 
Halley en Ws 5 12 
Merryweather ... ... 3 ll 
It will therefore be seen that the reciprocating engine is 
considerably lighter than the others and of less horse- 
power, and that its performance in the jet test compared 
very favourably with those of the higher powered 
engines. In spite of this, however, we understand that 
the Fire Department has decided to order six further 
engines with centrifugal pumps. 





INTERNATIONAL RAILWAY CONGRESS. 
No. IV.* 

Os the reports on large stations there was very little 
discussion in the Section so far as passenger stations are 
concerned. The operation of the points and signals 
therein by power is recommended as allowing for the use 
of the various lines under the best conditions, and pro- 
viding quick changing of the roads. Busy stations 
should be on two levels, and moving stairways provided 
for passengers, and mechanical transporters for baggage. 
Goods stations raised greater debate. It was agreed that 
sorting sidings should be laid out in three fans—one for 
the reception of trains, one for sorting the wagons, and a 
third in which to place the made-up trains while waiting 
to depart. Sorting sidings should be laid out to ensure a 
continuity of movement from the time the wagon is 
separated from an arriving train until it is in position 
for departure. 

In Section I. another question dealt with was Long 
tailway Tunnels—construction, ventilation, and opera- 


* No. IIL. appeared July 22nd. 


therefore further capital cannot be raised. 


communication can be given. and so solve the housing 
problem. 
passenger duty.“ The 
entails no expense on the locality, while, on the other 
hand, they add to the rateable value of all adjoining 
property. Capital may be found by municipalities, pro- 
vided that undue control is not granted. Omnibuses and 
motor traffic should pay for the construction and upkeep 
of the roads, in order that competition may be on a fair 
basis. 

M. Sartiaux only deals with the proposed Channel 
Tunnel. He gives the history of the scheme, going back 
to 1802, and we are reminded that the present company 
for constructing the tunnel—when it is authorised by the 
British Parliament—was formed in February, 1875. A 
footnote appears to the following effect—‘‘ This company 
has not ceased to exist; it is managed by a company 
which is always active. 
ditions, the observance of which made the concession 
definite; it continues to pay the French Government the 
cost of supervision specified in the agreements and is 
quite ready, both from the administrative as well as from 
the technical point of view, to resume the work as soon 
as the opposition which has arisen in England has sub- 
sided.” Plans and diagrams are given as to the construc- 
tion of the tunnel and approaches. 

M. Canat’s first paper is very interesting but too 
long. 
lines of way, because of (1) the improvement in ventila- 
tion ; (2) the reduction of the train resistance, and (3) dimi- 
nution of the risk of obstruction in case of accident. 
Details are given of various features in construction :— 
Intermediate shafts, mechanical perforation, removal of 


broken rock, ventilation, lighting, transportation of mate- | 


rial, installations outside, passing through shifting ground 
—there are sixty-seven illustrations under this one head 
alone—masonry lining and maintenance. In M. Canat’s 
second paper, dealing with tunnels under large cities, 
particulars are given of the construction of the Paris 


* [As the fares on the tube railways do not exceed one penny per mile, | 
> | 


they do no now pay passenger duty.—Eb, Tuk E.| 


A good return | 
on capital must be ensured, and then improved meaas of | 


Tube railways should not pay local rates and | 
existence of these railways | 


It has satisfied all the con- | 


Long tunnels, he says, should be constructed for two | 


| subject dealt with by Mr. Fox. The ordinary tunnel with 
| metal roof has been adopted as the normal type in most 
| cases, except in Paris. Its chief advantage is that a 
| minimum of height is required, but such a roof is more 
| costly than an archedtunnel. On the Orleans Company’s 
extension from Sceaux to Paris both types were used 
under similar conditions, and it is estimated that a metal 
| roof cost 1000f. per metre run (say £36 10s. per yard) more 
than an arched tunnel. In M. Canat’s opinion the real solu- 
| tion for town with narrow streets and much traffic con- 
| sists in a masonry or concrete arch. The author informs 
| the Congress that in the construction of certain portions 
of the Paris Metropolitain the shield method was used, 
| but the results obtained were so indifferent that the 
| Administration ceased to specify this method. Further 
| trials with different methods did not give better results, 
| and it may be considered as settled that, except under special 
conditions, the shield method must, he thinks, be reserved 
| for submarine tunnels where it is used in conjunction 
| with compressed air and a metal-tube lining. Numerous 
| drawings are reproduced giving details of some of the 
| stations on the Paris Metropolitain. M.Canat does not 
| consider that he has been able to give that attention to 
| this part of the subject that it deserves, and he suggests 
| that the Congress should call for a report dealing entirely 
| with it. His conclusions are, however, worth repeating, 
| especially as they relate to a subject upon which there 
| needs considerable light. M. Canat says that a metal 
| roof must not be adopted unless it includes intermediate 
supports, and can be constructed wholly by the cut-and- 
| cover method, or unless it is necessary to reduce the 
| depth of excavation to a minimum. The arch type is 
| cheaper, and interferes less with the surface traflic. 
| Except in places where the tunnel penetrates deeply into 
| shifting ground, it is preferable to begin the construction 
| by excavating and constructing the masonry work of the 
arch, so as to reduce as much as possible any chances of 
| settlement of the ground. The experience gained at the 
Paris works shows that the tunnel, whenever it does not 
pass through strata of shifting or doubtful ground, may 
have spans of from 15 m. to 20m. (49ft. 3in. to 65ft. Tin.), 
the arch having a rise of one-fourth. In the case of 
sections where the cut-and-cover method is adopted, it 
is often advisable to substitute reinforced concrete for 
metal roofs or for arches. But in the case of sections 
which have to be constructed underground, the use of 
reinforced concrete and the introduction of metal into the 
masonry work do not appear, the author considers, to be 
justified by any evident reasons. He, however, thinks 
that a detailed examination of the advantages which may 
result from its use should be made an object of careful 
investigation. 

M. Hennings took M. Canat’s paper, when dealing 
with Alpine tunnels, as a guide for his. He deals with 
that on the Jungfrau line, the Ricken, the Létschberg and 
the Karawanken. Details of the last named are given 
because of the peculiar features connected therewith. It 
is a double-line tunne] on the new railway connecting 
Vienna and Trieste. It is 7976 m. (4 miles 1683 yards) 
in length, was opened for traffic on September 30th, 
1906, and was described in THE ENGINEER of May 24th, 
1907. The greatest thickness of rock above the tunnel is 
960 m. (3150ft.). Very intense pressure-phenomena 
oceurred during the construction of a length of nearly 
2 kiloms. (1 mile 430 yards), and this has made the 
Karawanken one of the most difficult mountain tunnels 
yet built. M. Hennings concludes by recommending 
that the double-track system of construction be adopted 
in the case of long Alpine tunnels ; that a top-cut be used 
instead of a separate top heading; where high rock 
| temperatures or great pressures or much water is to be 
expected the construction of an under heading is a satis- 
factory system of construction. The construction of a 
superstructure with the chairs laid in concrete and 
without ballast would mean a material improvement in 
| the operation of long tunnels, and that it is desirable that 
| experiments should be made with armoured concrete 
| blocks to determine their suitability for tunnel linings. 
| The Section, after discussion, recommended, amongst 
| other conclusions, that all tunnels under mountains should 
| be double-tracked, especially if longer than 5 kiloms. 
| (3.1069 miles). It agreed that the subject of the con- 
| struction of tunnels under large cities should be again 
| considered by the next Congress, and that a tunnel under 
| the English Channel was practical from a geological and 
| technical point of view, while the economical advantages 
| were incontestable. 
| Question X. was dealt with in Section III. 


It was the 
| Operation of Switches and Signals, and_ was divided 
| into three heads :—(a) Improved centralised installations 
| for operating switches and signals. The use of water, of 
| compressed air, and of electricity for working the transmis- 
|sions. Electricinterlocking. Routelevers. (6) Arrange- 
| ments adopted to prevent switches taken from the facing 
or the trailing side from changing their position before 
the whole train had passed. (c) Use of diagrams to 
| facilitate the consideration of the full utilisation of tracks 
| along passenger platforms and the modifications to be 
;made, in cases of urgency, in the way these tracks are 
|used. There were four reports presented. Professor 
i Dr. Ulbricht, of Dresden, dealt with all European 
| countries except Great Britain, Belgium, France, Italy, 
/and Holland; Mr. E. C. Carter, Chief Engineer, Chicago 
| and North-Western Railway, took America; Mr. L. H. 
N. Dufour, of the Netherlands State Railway, dealt with 
| Holland and a joint report on Great Britain and her 
| Colonies; Belgium, France and Italy were presented by 
| MM. Weissenbruch and Verdeyen. M. Weissenbruch, who 
| is the general secretary to the Congress, is the Director of 
| Safety Appliances, Belgium State Railways, and M. 
| Verdeyen is his assistant. ‘ : 

Dr. Ulbricht states that the operation of points 
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by a double wire—outwards and return—has greatly 
increased on the Continent, especially in Germany. He 
says, with certainty, that wire-transmission methods will 
continually be improved and existing imperfections will 
be eliminated more and more. Double wires are also 
used for signals, and have everywhere replaced single 
wires. The operation of points and signals by power is 
in force in Germany, Austria, Denmark, and Russia—.e., 
of the countries reported upon by the author. The results 
are not of a glowing nature, but all the administrations 
which have up to the present used power installations 
agree that they make it easier to work the service. On 
the subject of preventing stop signals being over-run in 
fog, Dr. Albricht says that in addition to detonators, 
alarms and gongs have been added to distant signals. 
The lights of those signals have been increased in strength, 
additional lights provided, and large landmarks, made of 
sleepers—the last in Prussia—also sound-reflecting walls. 
There are all experiments, more or less satisfactory. Cab- 
signals, too, have as yet only reached the experimental 
stage. Dr. Ulbricht puts his conclusions under forty- 
three heads, but they are not of sufficient interest to 
quote. 

Mr. Carter, who was the reporter on Automatic Signals 
to the Paris Congress of 1900, presents a very brief but 
comprehensive report as to America. He says that the 
progress of all-electric interlocking has made rapid strides, 
and bids fair to take the lead because of (1) its great flexi- 
bility in application and use; (2) in the storage of power 
and its distribution the losses can be reduced to a very 
small figure, and (3) the distribution and application of 
the power is free from any inherent troubles due to varia- 
tions or extremes of temperature. Route levers, as known 
in Europe, have never become popular in the United 
States, it being considered an essential operating require- 
ment that the plant should permit of any possible route 
combinations of switches being given so as to cover 
irregular movements and emergencies. This, too, we 
may add, is the English opinion. Mr. Carter lastly 
notices the American-proposed new standards of fixed 
signals, and these he criticises severely. He says that 
simplicity should never be sacrificed in so grave a matter 
as giving indications for governing the drivers of high- 
speed trains in order to give modifying instructions for 
slower speed movements. The time for action is so short 
that the message must be so simple that its interpretation 
will be intuitive and not the result of reasoning, and the 
author submits a diagram showing nine combinations of 
a single-arm signal to meet all possible combinations 
instead of having fourteen different indications of a two- 
arm signal. 

Mr. Dufour’s paper, which deals with Holland alone, 
is the only one of the four that contains any drawings as 
distinct from sketches and diagrams. There was legis- 
lative action in the matter of interlocking on the Nether- 
lands railways as long ago as 1875. It is true that the 
requirements were simple; but, profiting by the experi- 
ence of other countries, all the main lines have the points 
interlocked with the signals and the operating gear 
centralised. All points are worked by double-transmission 
wires. One reason for the abolition of rodding was the 
difficulty of adjustment in the marshy and shifting lands 
of Holland. Particulars are given of the cost of installing 
some of the power installations. The electro-pneumatic 
appliances have not shown the disadvantages which have 
often been attributed to them. The maintenance of the 
tightness of the piping and condensation from moist air 
have not given trouble. The cost of power installations, 
even when exclusive of the cost of the energy supply, is 
higher than that of double-wire transmission, although 
there are cases in which the costs differ little. 

The paper of MM. Weissenbruch and Verdeyen is 
mostly a brief summary of the various systems in use in 
the countries for which they report. We still find our- 
selves short of information as to what power installations 
in England cost to install and maintain. The reporters 
say that no advantage is to be found in installing power 
signalling at small stations. The setting up of a route 
by one lever is being extensively tried in France. In 
Germany and Belgium such has not been a success. 

In the discussions in the Section this suggestion as to 
the*disadvantages of route levers was strongly objected 
to by the representatives of the French railways, who 
succeeded in getting the conclusions of the Section so 
worded as to show that they have been found to give 
good results in France. The operation of points and 
signals by mechanical means was recommended to the 
Permanent Commission as a subject suitable for dis- 
cussion at the next Congress. Power signalling, it was 
agreed, had made great progress during the last dozen 
years; it allowed for beneficial concentration in stations, 
with consequent quicker movements, and in many cases 
greater security. Further, it ensured the correct working 
of points and signals. Satisfaction is expressed at the 
use of treadles, bars, &c., for preventing the shifting of 
points prematurely. 








MILITARY EXHIBITS AT BRUSSELS. 


BELGIAN SECTION. 

THE Belgian Government show a fine collection of 
military material, including guns, machine guns, engineer 
wagons, searchlights, ambulances, and military stores. 

The Krupp 14.3 pr. quick-firing field gun, as adopted in 
the Belgian army, seems a very serviceable weapon. It 
is sighted with cross-levelling panorama sights, and has 
complete shield protection. The trail is of the trough 
pattern with top plate riveted on. The wheels are 
single strut with three bent felloes and spokes set in spoke 
shoes. The limber and wagon are of steel throughout, 
with riveted steel poles. The store boxes are below the 
platform board, accessible through trap doors; this is a 
neat arrangement. A feature of the carriages is the 
attention paid to the comfort of the gunners! the seats 
are comfortably cushioned, and the back-rests and foot- 





crossing rough ground. Keyless limber hooks are fitted 
throughout. 

A 3.5in. howitzer on mobile fortress mounting is 
shown. This is an accelerated fire carriage. The 
howitzer is carried on a forked pedestal pivoting about 
the axletree. The pedestal has a downward extension 
connected to a buffer and spring between the trail 
brackets, so that on discharge the howitzer recoils down- 
wards and backwards. This gives a simple and inex- 
pensive carriage. The means of giving elevation is 
worthy of note; this is a clinometer fixed to a block 
traversing in a quadrant slot cut in the side of the 
breech. The howitzer weighs 2.9 cwt., carriage 8.3 cewt., 
shell 15 lb., M.V. 745 foot-seconds. There is also a 2.2in. 
quick-firing gun on fortress or naval pivot; this fires a 
6 lb. shell with M.V. 1350 foot-seconds. 

Machine guns.—Both fortress and field mountings are 
shown. The Hotchkiss rifle-calibre machine gun on 
fortress mounting has a novel shield. The main shield 
has a folding flap on each side giving lateral protection, 
and there is also a hemispherical shield, in. thick and 
15in. in diameter, which completely protects the man 
firing and the working parts of the weapon. The cartridge 
feed is by a linked metal belt from a drum fixed to the 
tripod under the gun. The vertical pivot can be raised 
and lowered through Yin. by a rack and pinion to suit 
parapets of different heights. 

The 7.65 mm. Hotchkiss machine gun is also shown on 
the Belgian service field’ mounting. This consists of a 
light tripod, which, together with the gun, is mounted on 
a field carriage, so that the machine gun can be fired 
either from the carriage or from the tripod alone. This 
machine gun is on the power-cylinder system, the 
mechanism being actuated by a piston working in a 
cylinder, to which a small portion of the powder gases is 
admitted at each shot. The barrel is cooled by a 
radiator. The machine gun, with a light limber seated 
for two men, is drawn by two cobs. A peculiarity of the 
wheels is that they are fitted with overhanging steel tires 
projecting }in. beyond the felloe on either side, in order 
to combine a wide tread with a light wheel. 

The Schwarzlose machine gun, as adopted by the 
Austrian army, is shown on field mounting with pack 
saddle. This has a power cylinder similar to the Hotch- 
kiss, but the barrel is water cooled. The mounting is a 
smal] and massive looking tripod, designed to prevent 


vibration. The double elevating arc seems a useless 
complication. The pack saddle, by the Steyr Arms 


Factory, has proved remarkably efficient. The arches 
and bars are fixed, but the downward extensions sup- 
porting the machine gun and tripod are hinged to the 
arches and adjustable by tension bolts to suit any pack 
animal. Two boxes of 250 rounds are carried on top. A 
similar saddle carries eight 250-round ammunition boxes. 
A “portable Hotchkiss machine gun for fortress 
defence is exhibited. This has no carriage, but is sup- 
ported on two props under the muzzle and a screw under 
the butt, the recoil being taken on the man’s shoulder. 
The portable Madsen (Rexer) machine gun has two 
props under the muzzle like the Hotchkiss, but differs 
from it considerably in detail. The barrel is cooled by a 
compound radiator consisting of an internal ribbed 
radiator connected to an external perforated casing with 
longitudinal air channels between the two, affording an 
unusually large radiating surface with small bulk. The 
cartridge feed is from quadrant-shaped steel clips, each 
holding 25 rounds. The man carries the machine gun on 
his back, and eight 25-round clips in pouches on either 
side of his chest. 
The Madsen gun is also shown on a cavalry saddle as | 
adopted by the Russian Government. It is carried in a | 
bucket on the near side, and eight clips are carried on 
each side of the front of the saddle, or 400 rounds in all. 
This load appeared to be badly balanced. 
Military wagons.—These are chiefly remarkable for 
the excellence of the spring suspension, all being on five 
long springs, with full or ¢ lock. 
Field searchlight——This consists of a 24-30 horse- 
power car with trailer. The car carries a shunt-wound 
dynamo giving 100 ampéres at 85 volts, driven by the 
car engine, and a storage battery of 60 ampére hours 
capacity. The trailer carries a 90 cm. projector with 
shutter, 150 m. of cable to connect with car, and 200 m. 
of cable, consisting of eight separate wires, to connect 
the projector with the observing station. From this 
station it can be rotated, elevated and depressed, and 
the shutters closed and opened. This is effected by small 
electric motors on the projector, which are actuated 
from the control box, which is a small box fitted with 
four handles and supported on a tripod. This gear 
enables the whole of the men to be kept under cover. 
The projector is by Barbier, Renard and Turenne, of 
Paris, and the car and dynamo by H. Pieper, of Liége. 
A set of full-sized automatic recording targets, as 
adopted by the Belgian Government, is shown. 
Messrs. Braun and Tudor, of Brussels, exhibit their 
“energy car,” as adopted by the Belgian Royal Engineers. 
This is a vehicle drawn by two horses, carrying an 8 to 13 
horse-power petrol engine, a reversible dynamo, capable 
of being used as a motor, and a storage battery of 312 
ampére-hours capacity. The car is used as a source of 
current’ for electric light projectors in a fortress and in 
the field, and as a source of power for driving tools such 
as circular saws and rock drills. The weight complete 
is 1} tons. 
Messrs. Cockerill, of Seraing, have an exhibit on a large 
scale. The principal military feature is a fort containing 
one armoured cupola with two 6in. guns, a smaller 
cupola with one 3in. gun, and two caponier guns set in 
armour plates with portless mountings. The smaller 
cupola was fired at, in the Government experiments, with 
6in. guns, and the dome is scarred all over, but remains 
in perfect condition. The large cupola is in three storeys, 
namely, magazine, ammunition platform and working 
platform. The ammunition hoist raises the shell nearly 
to the top of the second storey ; itis thence raised by a 
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a hole in the working platform, and is loaded into the 
gun. The cupola is rotated by electric or hand gear, the 
elevating gear is worked by hand alone. The caponiey 
guns, which are of 2.24in. calibre, have no free regoj), 
Each gun is mounted on a ball and socket joint in the 
centre of a plate 40in. in diameter, consisting of three 
thicknesses of 0.4in. spring steel. This plate is set in the 
concrete wall of the fort. There is a separate aperture 
in which the laying tube is set; this is in effect a short 
telescope with the lenses removed, giving a wide angle of 
vision. 

The firm.also show the Krupp 75 mm. field gun, of the 
same pattern as in the Belgian Government exhibit, made 
at Seraing, and a 4.7in. siege howitzer intended to be 
mounted in a cupola ; also a 4.7in. and a 12-pounder gun 
on naval pivots, with eccentric screw breech actions. 

They exhibit the roof plate of a cupola, 9in. thick, cut 
to shape with the oxyhydrogen jet. The cut is quite clean, 
about din. wide and 18ft. long, and was made in 35 min, 
There is also a display of projectiles from 12in. A.P, 
downwards. A Qin. unhardened steel plate is shown 
struck by four 100 lb. 6in. shells, S.V. 1640 foot seconds, 
close together; the points only of the shell emerge, and 
no pieces have got through. 

Messrs. René Ryziger, of Brussels, have a very inter. 
resting exhibit of double and treble helical cut gears for 
heavy gun mountings and general purposes. These gears 
are of steel, cut on “Citroén” automatic milling 


machines. For motor car purposes they are afterwards 
hardened and run in emery. The cylindrical and bevel 
gears are very strong and practically noiseless, which is 
an important matter in a naval turret or a submarine, 
Since the ratio of the two pitch circles may be as great 


as 1 to 25, the firm claim that they are in most cases 





Fig. 1—PENDULUM TESTING MACHINE 


greatly superior to worm gear for power transmission. 
The treble helical gears will run either way. A number 
of these gears are in operation in different departments 
of the Exhibition. 

The Compagnie Nationale des Armes de Guerre, 
Herstal, Liége, have a pavilion of their own. They show 
a great variety of military and sporting rifles, including 
the Mauser rifles supplied by them to the Belgian, Ser- 
vian, and Brazilian armies. They have also several 
patterns of Mauser carbine supplied for cavalry, cyclists, 
and mounted police. The Cartoucheries Russo-Belges of 
Liége show military rifle cartridges. They make a 
speciality of cartridges for match rifles. 

The Société de la Meuse, Liége, shows a Hotchkiss 
machine gun on field carriage of the Belgian service 
pattern, already described. 


BRITISH SECTION. 
Nobel’s Explosive Company, of Glasgow, show gun- 
cotton, dynamite, and other military explosives. 
The Birmingham Metal and Munitions Company have 
a handsome exhibit of cartridge metal, artillery cartridge 
cases, and §.A. ammunition. 
Messrs. Curtis and Harvey show military and sporting 
powders and cartridges. 
The Reflector Syndicate, Victoria-street, London, show 
mirrors for military and naval searchlight projectors, 
with non-tarnishable palladium coatings. Messrs. 
Negretti and Zambra, J. H. Steward, and Jacab I’il- 
lischer show military binoculars, compasses, and range- 
finders. Harts, of Liverpool street, London, and the 
North British Rubber Company, of Edinburgh, show im: 
permeable cloth for military balloons*and aeroplanes. 
The British Aluminium Company, London, E.C., shows 
tubes and angles for aeroplanes and dirigibles. 
Messrs. Aveling and Porter, John Fowler, and Richard 








boards are designed to combine comfort with safety in 





carrier fixed at the end of a curved toothed are through 





Garret and Sons show road tractors suitable for military 
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purposes. Messrs. Burroughs and Wellcome show tabloid 


ration tea. 
FRENCH SECTION. 

In the French Section, St. Chamond (Forges d’Homé- 
court) show a 2.8in. light field gun intended for the South 
American market. It has a single motion cylindrical 
breech screw similar to that of the 18-pounder, but with 
three threaded segments. The gun is fitted with a hang- 
fire bolt, which prevents the breech from being opened 
after a missfire till the bolt has been withdrawn. This 
arrangement is of doubtful utility, but seems to be in 
fashion at present. The buffer and running up springs 
are of the Krupp type, but the cradle projects 1ft. in rear 
of the breech, and there is a shoe which connects the 
vun with the rear end of the buffer. The gun traverses 
on the axletree, but the brake bar does not traverse with 
the trail. The gunis sighted with collimateur and clino- 
meter, an arrangement which has not found favour except 
in France. The wheels are of the Krupp pattern, 
3ft. 10in. in diameter. The wagon body is of the tilting 
pattern, and has a double fuze-setting machine. The gun 
fires a shell of 11.66 1b. with M.V. of 1530 foot-seconds. 
The weight in action is 16 ewt., and the weight limbered 
up with 30 rounds is 26 ewt. The wagon with 88 rounds 
weighs 274 ewt. 

St. Chamond also show a 50 calibre 4.7in. gun on pivot, 
made for Roumania. It fires a 52.25]b, shell with M.V. 
of 3000 foot-seconds. 

They have also a fine curved face-hardened barbette 
plate, 6in. thick, at which three 6in. shells of 99 lb. have 
been fired with striking velocities of 2006, 2037, and 
2080 foot-seconds. The plate shows only slight surface 
indentations, the maximum penetration being 2.5in. 

Montlucon (Forges de Chatillon) show a light and medium 
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Fig. 2—PENDULUM TESTING MACHINE 


The former has the ordinary hydraulic buffer 
with compressed air running-up gear, and fires a 
14.31b. shell with M.V. of 1675 foot-seconds. In lieu of 
a spade it has a stout spike of T steel, which can be 
driven down to any desired depth. The weight in action 
with 4 mm. shield and 4ft. wheels is 18.5 ewt., with limber 
and 21 rounds 29 ewt. 

The medium gun has the Deport compressed air buffer 
described in THE ENGINEER of 25th June, 1909. It fires 
a 161b. shell with M.V. of 1735 foot-seconds. This, gun 
has the eccentric screw breech mechanism made up as a 
semi-automatic action (see THE ENGINEER, tbid.), thus 
saving one man at the gun. The spade is of the swallow- 
tail pattern, which is found to give good results with 
axle-traversing gear. The gun has unusually complete 
shield protection. In ordinary axle-traversing equip- 
ments a space of about 6in. has to be left between the 
shield and the wheels on each side. In the Deport gun 
this is filled up by hinged flaps attached to the shield, 
which also give a certain amount of lateral protection. 
The shield has a top flap which gives good overhead 
cover. The gun has ordinary and panorama sights; the 
4ft. 8in. wheels seem to be too light, otherwise the gun 
presents a very serviceable appearance. The weight in 
action is 20.4cwt., weight limbered up with 20 rounds 
31 ewt. 

The same firm show a dynamic pendulum testing 
machine on the Charpy system, arranged to give either 
transverse breaking tests or shock tension tests. For the 
latter the test piece, which is enlarged and screwed at 
both ends, is fixed tangentially into the pendulum, and a 
crosshead is screwed on to its outer end. As the 
pendulum swings it passes through a gate which arrests 
the crosshead, thus breaking the test piece. The 
pendulum falls through an angle of 150 deg. before 
the crosshead meets the gate, and the further upward 
are through which it swings after breaking the test 


field gun. 





piece is automatically recorded on a dial. In the 
machine shown the radius of the pendulum is 1m., and 
the test pieces are only 7mm. in diameter; but larger 
machines to test a cross section up to 1 square centi- 
metre and over are supplied. These shock tension testing 
machines are rapidly coming into favour, as they give a 
much closer approximation to the behaviour of steel when 
stressed by firing a gun than is possible with the ordinary 
static testing machine. Thus a test piece of 60-ton steel 
when tried in the Charpy machine is found to break at 
from 40 to 45 tons, the ultimate elongation being some- 
what greater than that determined by ordinary tests. 
Moreover, some qualities of treated steel, which show 
good toughness under ordinary tests, are found to snap 
like glass in the shock-tension machine. Experience with 
this machine has led to the introduction of a new term in 
steel testing, namely, the coefficient of fragility. This 
property of treated steel is of high importance in gun- 
making, and affords an explanation of many failures of 
apparently sound A tubes, where the metal, before and 
after fracture, has given good results under static and 
bending tests. Two patterns of the Charpy machine are 
shown in the annexed illustrations; in the larger the 
pendulum is raised by an electric motor and automatically 
released at the desired height. 

Messrs. Paul Girod, of Ugine, Savoy, the patentees of 
the Girod electric furnace, have a most interesting 
exhibit. They show sections of steel ingots for the manu- 
facture of armour-piercing shell, with dead-head as cast. 
In an ingot 48in. long the metal’is absolutely sound, 
except for 14in. at bottom and 5in. to 6in. from the top of 
the dead-head. The Girod furnace is.now being generally 
adopted by firms making special steels and steel shell ; 
Krupps are setting up five 10-ton furnaces, Ansaldo-Arm- 
strong have one 5-ton furnace; Cockerill’s, one 3-ton 
furnace, and other firms are following suit. Messrs. Girod 
also show 24 cm. (9.45in.) A.P. shell; they have an order 
for 4000 of these for the French navy. They show two of 
these shells which perforated a one-calibre face-hardened 
plate at 18 deg. to normal, with only slight deformation. 








Fig. 3—-PENDULUM TESTING MACHINE 


The Etablissements Arbel show A tubes for the French 
75mm. field gun, and forgings for the 12in. naval gun, 
giving the following tests :— 


= Yield. Break. Stretch. 
wate Tons. Tons. _ Per cent. 
Government specification ... 25.4... 41.26 ... 14 
Test, muzzle end ... $1.43 ... 49.15 ... 20 
Test, breech end ... 20.91... 478 ... 17 
12in. gun. 
Government specification ... 25.4 ... 41.26 ... 12 
Average of tests ... ... ... 29.66 ... 45.14 15.3 


From which it would appear that no high limit is enforced 
in France. 

The same firm show the new “ obus de semi-rupture ” 
for the 7.64in. naval gun. This shell has a 1} calibre head 
with a cap extending to the shoulder, the cap having an 
ogive with radius of 6 calibres. The shell has a circum- 
ferential groove, of easy section, at the shoulder, and the 
cap is attached by hydraulic pressure, the lip being 
pressed into the groove so as to fill it up flush with the 
shoulder. This shell has three driving bands spaced 2in. 
from centre to centre. 

The Société Metallurgique de l’Ariége shows 75 mm. 
gun tubes, and 12in. and 7.64in. shell with cap as described 
above. One 7.64 shell has pierced a 1-calibre Harveyed 
steel plate at 18 deg., and is almost perfect. 

Jacob Holtzer and Co. exhibit specimens of their 
famous armour-piercing shell, but no modern types are 
shown. 

The Société des Forges d’Allevard (Isére) shows a model 
of a Chaplet electric furnace, and an_ interesting 
collection of alloy gun-steels showing the characteristic 
fracture of each under tensile and bending tests. The 
Chaplet furnace appears to differ from the Girod princi- 
pally in that there is only one water-cooled electrode, 
instead of four, in the bottom of the bath. 

The Société Electro-Metallurgique de Dives shows brass 
cartridge cases up to 6in. 

The factory of Montignac (Dordogne) has an exhibit of 
gun-stock walnut all cut the best way of the grain. 

Messrs. E. Pellerin, of Paris, show barrack cooking 
ranges as adopted by the French Government, and a 
travelling military kitchen. The latter is on the Swedish 
system, and consists of a limbered vehicle, drawn by two 
horses, with compartments lined with special non-con- 





ducting material. The rations are placed in large covered 
— kettles and brought to the boiling point, and the 
kettles are then shut up in the compartments, where the 
cooking is completed. The vehicle shown cooks 500 
rations, besides hot coffee. 

GERMAN SECTION. 

Messrs. Ehrhardt, of Diisseldorf, show an automobile 
with 2in. gun for chasing and shooting down balloons. 
The feasibility of this method is doubtful. They have a 
large show of ammunition, including the high-explosive 
shrapnel adopted by the German Government for the 
4,2in. field howitzer. This shell has a picric acid exploder 
in the head, and the bullets are packed in trinitro-toluol. 
The head of the shell has an ogive of four diameters. 
The firm show their well-known hot-drawn brass cartridge 
cases, and an assortment of fuzes. In their safety 
fulminate fuze, the fulminate is surrounded by an air- 
space up to the moment of impact, when the primer sets 
forward into this empty space. They also exhibit the 
Dreyse automatic pistol, and a sample of their gun steel, 
giving yield 36.45 tons, break 50 tons, and stretch 17.5 
per cent. 

The Carbonit Company, of Hamburg, has a fine 
exhibit of explosives, including cast and pressed picric 
acid and trinitro-toluol. It shows a new instrument 
for measuring the velocity of detonation. In this, two 
wires are inserted into a dynamite cartridge at a given dis- 
tance apart, and the cartridge is detonated from one end, so 
as to break the wires in succession. The breakage of each 
wire causes a spark to pass which marks the smoked 
surface of a rapidly rotating drum. The firm state that 
this instrument measures to an interval of one ten- 
millionth of a second. They have also an apparatus for 
measuring the concussion produced by a submarine 
mine. In this instrument a pointer is pressed in so as 
to leave a record on a drum rotated by an electric motor. 

The Hamburg Dynamite Company (formerly Alfred 
Nobel) shows picric acid, ammonal, and cast and pressed 
TNA. 

Messrs. Allendorf, of Schoenebeck, show Trinol (T.N.T.), 
ammonal, and triplastite. The latter explosive consists 
of T.N.T., with the addition of an oxidising agent, such 
as nitrate of lead or chlorate of potash, worked up with a 
jelly of gun-cotton and binitro-toluol. Its advantage lies 
in its high specific gravity, namely, 1.95 as against 1.6 for 
lyddite. It is supplied in a semi-plastic form suitable 
for ramming into shells and mine cases. The ammonal 
is intended for blasting only; it contains 81 parts nitrate 
of ammonia, 17 T.N.T., and 2 rye meal. 

ITALIAN SECTION. 

Leon Beaux and Co., of Milan, show brass cartridge 
cases for military and sporting rifles. 

The Societa Metallurgica, of Leghorn, show 3in. and 
smaller brass cartridge cases. Judging by the specimens, 
their metal appears remarkably tough. 





SCREW PROPELLER DIMENSIONS. 


THERE is probably no element in marine engineering 
so important, or so difficult of accurate adjustment, as 
that of deciding dimensions of screw propellers to give 
the maximum propulsive efficiency for any given set of 
conditions. Much has been accomplished of a purely 
theoretical nature, and even more, experimentally, in 
laying down laws embracing all the manifold variations 
which occur in particular cases; for moderate speeds and 
ordinary conditions the ground has been very thoroughly 
covered. Academic investigation and experimental re- 
search have been, and still are, co-ordinated with prac- 
tical results obtained from ships tested exhaustively after 
completion. Theory wedded to practice in this way must 
always be the most valuable aid to further progress, and 
calculations which stand the test of materialisation, pass 
into the realm of established law. 

It is, therefore, of extreme interest when a collection 
of trial data becomes available for examination and 
analysis. A paper recently read before the American 
Society of Naval Engineers gives results of more than 
sixty vessels of all kinds, mostly ships of the United 
States navy, and in it an attempt has been made 
to lay down a line of design which will give a propeller 
having a good propulsive coefficient in ordinary circum- 
stances. Amongst these sixty vessels there are included 
ships driven by reciprocating engines, and others pro- 
pelled by steam turbines of both impulse and expansion 
type. In many cases the data are open to a certain 
amount of criticism, for it is to be noticed that a rapid 
rise of propulsive coefficient takes place at about the 
maximum speed reported to have been attained. This 
would lead one to infer that the speeds observed have 
been recorded upon the generous side, and consequently 
the results are to some extent vitiated. 

When allowance has been made for these eccentricities 
and for variations of conditions which unavoidably occur 
in such a number of trials, there still remains a large 
body of information, through which a line may be drawn, 
and general deductions made without respect to any 
theoretical considerations whatever. 

The outstanding fact which emerges from these results 
is that diameter of propeller is probably the most 
important item to be considered, and that no great varia- 
tion from a certain size can be made without loss of 
propulsive efficiency. Then it also appears that the propor- 
tion of projected area to disc area may vary considerably 
without seriously affecting the efficiency, except in those. 
cases where the propeller is driven at a high speed, and 
is near the point of breaking down by cavitation. Here 
special attention must be paid to give ample blade area 
to the propeller. Slip may vary a good deal without 
serious loss, but endeavour should be made to keep it 
within moderate limits. 

The shape of blade should be approximately elliptical, but 
where large area becomes necessary on a small diameter, 
extra width should be given toward the tips of the blades, 
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No gain is to be expected from peculiar shapes of blades, 
such as a scimitar pattern, in which the tips are trailed 
to one side of the blade. Blades of this type under 
heavy thrusts appear to have a tendency to distort and 
reduce the pitch. This wasactually found to be the case, for 
when using the nominal pitch to calculate slip percentage 
a very rapid increase of slip was found at the high thrusts. 
It is believed that where the blades revolve well clear of 
all obstructions, such as struts or stern post, no gain 
accrues by inclining the blades astern ; the actual results 
do not show any. 

Nothing is said about the effect of varying diameter of 
hub, but much attention has been paid to the question of 
blade section. This feature must be looked at from two 
points of view—the actual thickness of blade in relation 
to its width at the root, and the manner in which this 
thickness is disposed. With regard to the former the 
broad conclusion arrived at, is that with manganese 
bronze of best quality, the thickness should be from .15 
to .18 of the width of blade at the hub, and where greater 
thicknesses are adopted a sacrifice of efticiency follows. 
The thickness of blade should be proportionately reduced 
as the tip is reached, the minimum thickness necessary 
for the founder being used there. 

With regard to the disposition of the thickness over the 
section, there does not appear to be any notable gain in 


departing from the usual form of section, that is, the | 
| thus obtained may be expected to give good all-round 


driving face being a true helicoidal surface, and the back 
of the blade being curved to give a symmetrical disposi- 
tion of sectional area about the centre of the blade. At 
any rate, nothing emerges of sufficient magnitude to 
warrant the additional labour involved in making pro- 


pellers with curved driving faces in respect to section. | 


No substantial gain is found by having blades of varying 
pitch either axially or radially. 

Now all this is very interesting and valuable, being 
deduced as it is from actual trials of many completed 
vessels, and therefore not open to such criticism as is often 
made upon experimental work with models, or scientific 
investigation generally. It will be seen also that it bears 
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out in all respects the general conclusions at present held 


by the best authorities on screw propulsion, however | 


arrived at. But it is largely negative, and of the “thou 
shalt not” order of law. 
be obtained from the results ? 

One fact comes out quite clearly, i.c., that the most 
important element to fix is the diameter of the propellers, 
for upon this depends the thrust per square inch of disc 
area, which has been found to give good propulsive 


coefticients in the various vessels from which the data has | 


been deduced. It must be remembered that the informa- 
tion is obtained by a selective process from all the 
results, and is in~no way based upon any theoretical 
conception of propeller efficiency. It does not claim to 
give the best possible propeller in all cases, but a 
practical one in most, as indicated by the actual vessels 
tested. 


The problem naturally divides itself into two classes :— | 


(1) Propellers driven by reciprocating engines; (2) pro- 
pellers driven by turbine engines, the latter being again 
sub-divided into expansion turbines of the Parsons 
type, and impulse turbines of the Curtis or other similar 
kind. 

Fig. 1 is a summary of information given in the 
paper, derived from ships fitted with reciprocating engines. 
Some amplification has been made by introducing the 
effect of revolutions because they appear to bear a more 
or less regular relation to the thrust which may safely be 
carried. 

The absciss# values adopted are founded upon a com- 
bination of hull values of the ship, and take the following 
form :— 


(Displacement in tons)* x (speed in knots)* 
Block coefficient « 10,000. 
Ordinate values for thrust per square inch of disc. area 
are arrived at by the empirical formula :—Thrust = y 
a Total LH P. x 33,000 
~ Pitch in feet X revs. per min. x total disc. in square in. 


What positive information may | 


Total shaft horse-power is substituted for total indicated 
horse-power in the case of turbine engines. These values 
for x and y, as given in the paper are adhered to in 
Figs. 1 and 2. 

The curves indicate an approximate gradation of thrusts 
per square inch of dise area which may safely be carried 
with increasing revolutions of the propeller, and the 
coefficients of propulsion vary from 50 per cent. at the 
high abscisse values, to 57 per cent. at the lower for the 
low revolutions. For the higher revolutions these values 
would not probably be attained. An increasing propor- 
| tion of projected area to disc area is necessary to 
keep the pressure per square inch of projected area within 
moderate limits, and these are approximately indicated 
upon the curves. 

The dimensions and proposed speed for a ship having 
been settled upon, the indicated horse-power may be 
estimated and revolutions fixed. Assuming a fair slip 
| percentage from previous experience, the pitch ratio may 
be found, or the reverse method may be adopted. Pitch 
|and dise area in the thrust formula may now both be 
stated in terms of diameter. 

Calculating the abscissa value from the dimensions and 
| speed of the ship, we can read thrust at the required 
| revolutions. Substituting this value in the thrust for- 
mula, from which all unknowns but diameter have been 
eliminated, the diameter is directly deducible. Diameter 





| propulsive efficiency, and may be greater than is abso- 
| lutely necessary for trial conditions. It must be remem- 
bered that while the curves are founded on attained 
results, the method of plotting them is an empirical one. 

Information given for turbine-driven propellers is 
| naturally somewhat meagre, and even when it is supple- 
|mented by results published in the “Transactions ”’ of 

our own technical institutions, and that given from time 
to time in this and other publications, still leaves some- 
thing to be desired. 

It is generally admitted that some sacrifice of efficiency 
| has to be made at the propeller end of a marine turbine 
| installation, because a really adequate diameter for the 
| thrust required involves a less number of revolutions than 

a moderate weight of engines will allow of. Weight of 
| turbines varies roughly in inverse proportion to the square 
of the revolutions, and a compromise is necessary between 
the two opposing factors. No universal law can be laid 
down for adjustment of these values, and it must, there- 
| fore, always remain a question for the experience of the 
designer to settle. 
cavitation, and American engineers have adopted as a 
guide in this matter a limiting speed of tips of blades, 
which has been given on good authority here as lying 
somewhere between 11,000ft. and 12,000ft. per minute, 
| although a value of about 14,000ft. per minute was used 
in one torpedo-boat destroyer. 
This limiting speed of tips must not be relied upon 
| alone, however. It must be combined with an adequate 


| ratio of projected to disc area, for cavitation may occur | 
| with a smaller peripheral speed than that quoted, if the | 


blade area be not large enough. There is a limit to the 
| pressure which may be safely carried, and it is not accu- 
rately indicated by the formula v? 


allowance is made both for atmospheric pressure and 
head of water above the propellers. Neither does 
seem that the limiting figure derived from the Daring, 
and given by Barnaby, is a complete statement of all the 
facts. Experience again is the only reliable guide. 

It is not always desirable in merchant or passenger 


ships, which have to keep to a time table in all weathers | 
at sea, that the proportions of the propeller be pushed to | 


the cavitation limit. While the turbine propeller, as a 
rule, has the great advantage of almost continuous im- 
mersion when the ship is pitching, and in virtue of this, 
|and the high speed of revolution, there is little or no 

racing of the screw, yet when the vessel is running into 

a head sea, and her speed is thereby reduced, there is a 
| liability to greatly increased slip, and possible cavitation 
as a consequence. 

The problem of propeller dimensions in turbine work is 
thus somewhat complicated, and must always be a matter 
| for careful consideration. 

The form in which the results of the American 
ships has been cast seems a suitable one to adopt 
in making an endeavour to lay down some sort of 
rule from the information which is at present avail- 
able for the purpose. Referring to Fig. 2, the ab- 
scisse values are the same as used in Fig. 1, but 
in the thrust formula shaft horse-power is substituted for 
indicated horse-power. Deduction of the requisite dia- 
meter for any set of conditions is the same as before, 
regard being paid to the proposed revolutions, and the 
pitch ratio considered suitable for them; or it may be the 
| least possible pitch used which will give a moderate pitch 
ratio, and a reasonable amount of slip. No attempt has 
| been made to plot these curves in a definite relation tc 
| revolutions, the results given alone being considered. 
Naturally these vary widely, the conditions being so far 
removed from uniformity, but it is probable that the 
diameters arrived at from the curves will be adequate to 
give good efficiencies in most cases. Care must, of 
course, be taken to ensure that the limiting peripheral 
speed be not exceeded, and that a large enough projected 
area be used. The values given for the relation between 
projected and disc areas are more or less arbitrary, and 
where the thrust values adopted are lower than the curves 
indicate, the proportion of projected area to disc area 
may probably be reduced with safety. Conversely, 
where a higher thrust value, and a consequently smaller 
diameter is unavoidable, a larger proportion of projected 
area to disc area must be adopted. For torpedo 
boats, and destroyers driven by turbines running at very 
high revolutions, the data published do not give very 
clear leading ; but possibly increasing thrusts directly as 
revolutions—which is approximately the rate given by 
these curvés — would be risky, and it would be wiser to err 
on the safe side, keeping the thrust low and the diameter 








Care must, however, be taken to avoid | 


24 h, the theoretical | 
speed at which water should follow the blade, even when | 


it | 


high. This is safer in view of the fact that there is a limit 
to the proportion of projected area to disc area, which 
is practically possible in the manufacture of a screw 
propeller. 

There is the possibility, too, of interference with very 
large blades to be considered. This factor is quite 
indeterminate, so far as can be gathered from the results, 
but it is probable that when the revolutions per minute of 
the propeller and the speed of the ship are both large, 
loss from this cause is not serious. In the present state 
of general knowledge it is difficult to say with any degree 
of confidence what limit should be put to the thrust 
which may safely be carried in these extreme cases. 
High values were used in some of the earlier turbine 
destroyers, but probably their efficienci¢és of propulsion 
suffered on this account. 

It should, perhaps, be pointed out that the empirical 
values for thrust, derived from the formula used to give 
| abscissw values, is considerably in excess of the actual 
| thrust upon the propeller. 

Call the actual total thrust in pounds over the 
| disc area T,, 


then T, 





whole 


_ Augmented E.H.P. x 33,000 _ 
~ Speed of ship in feet per min. 


Aug. E.H.P. x 88,000 (1) 


Call the empirical total thrust in pounds over the whole 
dise area To, 
a Pitch in feet x revs. per min. 
(Aug. E.H.P. x K) x 33,000 

eS 
1.H.P. (or $.H.P.) 


Aug. E.H.P. 


_ Pitch in feet « revs. per min. 


1.H.P. (or S.H.P.) x 38,000 








where Kk 





C . , and 8S = speed of ship. 
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Assume K = 2, and C = 1.33, which is 25 per cent. of 


apparent slip, 
then T, = 


Aug. E.H.P. x 33,000 

| a xX ae x 3b 

| Substituting equation (1) in (2), we get 
| 


- (2) 


T; x .665. 

From this we see that the empirical thrusts used for 
| the curves are larger than the real thrusts by an amount 
which depends upon the slip, augmentation, and propul- 
| sive efficiency. 

The formula, as used, is extremely simple, and involves 
only those factors which must be premised in evolving a 
design. 

No stress is laid in the paper upon dimensions of hub 
or number of blades. One assumes that wherever possible 
the diameter of hub will be kept to the minimum attainable 
with safety, solid propellers being adopted for all high-speed 
work of moderate dimensions. The use of three blades 
for fast vessels is almost universal, but where it is desired 
to carry a large projected area in relation to disc area it 
might be advisable in some cases to use four, the gain in 
lower thrust values compensating for loss incurred in 
extra edgewise resistance and eddymaking. 

It is not claimed for these results that they are perfectly 
accurate, but they may be used as an aid to design of 
propellers or as a check on dimensions arrived at by 
other and possibly better methods. Further information 
as it becomes available may be used to verify or correct 
these notes, and they are offered with full knowledge of 
their inadequacy to satisfy every condition which may 
oceur. 

To the engineer 

‘* Whose taste exact for faultless fact 
Amounts to a disease,” 
they will be open to the criticism that the information is 
not perfectly consistent. That is quite true, but used as 
a general deduction from realised conditions in American 
waters they are not without value. 
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AMERICAN AND BRITISH MECHANICAL 
ENGINEERS, JOINT MEETING. 
No I, 


Tue joint meeting at Birmingham of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers opened at the Birmingham and 
Midland Institute on Tuesday last. It is now some years 
since a joint meeting of the two institutions has been 
held, and a considerable number of members of the 
American Society are taking part in the proceedings. In 
all, some 250 American delegates are present at the 
meeting, and as there is a very large attendance of 
members of the British Institution, probably over 1000 
members in all are taking part in the proceedings, either 
in Birmingham or in London. The main body of the 
American visitors, to the number of 155, made the voyage 
in the Celtic, and landing in Liverpool on Monday last, 
were met by Mr. J. A. F. Aspinall, president of the Insti- 
tution, and Mr. E. Worthington, secretary, and formally 
welcomed to these shores. The party afterwards left by 
special train for Birmingham, where, on arrival, a welcome 
was extended to them by members of the Birmingham 
Reception Committee, who have spared no pains to ensure 
the comfort of their American guests. Although Mr. 
George Westinghouse, the President of the American 
Society, has been unable to make the journey, there is a 
notable gathering of past-presidents, including Mr. J. M. 
Dodge, Mr. John R. Freeman, Dr. F’. R. Hutton, Mr. Jesse 
M. Smith, Mr. Oberlin Smith, Dr. Ambrose Swasey, Mr. 
Frederick W. Taylor, and Mr. W. R. Warner. Three of the 
vice-presidents of the Society also accompanied the party, 
these being Mr. C. W. Baker, Dr. W. F. M. Goss, and Mr. 
E. D. Meier. Two managers of the Society are present 
in Mr. Henry L. Gantt and Mr. James Hartness. There 
was a large attendance when the proceedings opened on 
Tuesday morning. Most of the members of the American 
Society whose names have been mentioned occupied 
seats on the platform, and the British Institution was 
represented, among others, by Mr. J. A. F. Aspinall, 
president; Sir William White, Mr. Hartley Wicksteed, 
Dr. W. H. Maw, Mr. E. P. Martin, past-presidents ; Sir 
Gerard Muntz, Dr. H. 8. Hele-Shaw, Mr. Mark Robinson, 
Dr. W. C. Unwin, and Mr. H. F. Donaldson, C.B. 

The Lord Mayor of Birmingham—Alderman W. H. 
Bowater—formerly welcomed the Institutions to the 
city, expressing regret at the unavoidable absence of Mr. 
Neville Chamberlain, the chairman of the Reception 
Committee. He said that the visit of representatives of 
these two important engineering institutions would 
meet with the heartiest response from the citizens of 
Birmingham, and the Reception Committee had to thank 
those manufacturers in the district who had thrown open 
their works for inspection. It was fitting that the joint 
meeting should be held in Birmingham, as the city was 
the birthplace of the British Institution of Mechanical 
Engineers, and, as the world recognised, Birmingham had 
long been an important centre of mechanical engineering. 
The city which could boast of the association with it of 
the great James Watt had no desire to rest upon its old 
reputation, but had always striven to maintain an 
important place in the mechanical engineering industries. 
A feature of the city was that itnever had any of the old 
Guilds or Chartered Institutions, but had always been a 
free city. 

Mr. George Tangye, in offering a welcome to the American 
visitors, said that as the custodian of the Boulton and 
Watt relics, he asked the acceptance by the American 
Society of a framed letter written by James Watt, dated 
1777, as a souvenir of their visit to Birmingham. Mr. 
Tangye handed this, amid loud cheers, to Dr. Goss, a 
vice-president of the American Society. 

Mr. Aspinall briefly acknowledged the welcome speech of 
the Lord Mayor. Reference had been made, he said, to the 
connection of Boulton and Watt with the city, but it could 
also be shown that there was a close connection between 
the firm of Boulton and Watt and America. They had 
been recently celebrating in the United States the opening 
of the Hudson River to steam navigation by Robert 
Fulton, and it was interesting to recall the fact that 
Robert Fulton obtained his first engine from the firm of 
Boulton and Watt, so that Birmingham had played a part 
in engineering progress on both sides of the Atlantic. He 
would remind the meeting also that the first man to spin 
cotton without the aid of human hands was a Birmingham 
man, John Wyatt. The result of that invention, followed 
by the improvements and inventions of others, had been 
to create a great industry which in Lancashire alone gave 
employment to half a million people. Engineers recog- 
nised the important work which had been done in 
Birmingham, and the city was still maintaining its 
supremacy by the peaceful weapon of commercial 
conquest. 

Dr. Goss replied on behalf of the American Society. 
He said that this was the third visit which the Society 
had paid to England, and it was a great pleasure to 
American engineers to be the guests of an organisation 
whose first president was George Stephenson, and whose 
officers had so often stood among the world’s great 
engineers. He believed that good effects followed 
meetings of this description in the opportunities afforded 
for noting the work which was being done in other 
countries, and obtaining by a direct intercourse a grasp of 
the ideas which filled other men’s minds. While it 
would, no doubt, still be necessary to maintain the 
separate organisations of the two societies, there was a 
spirit of federation arising from such conferences, which 
extended the field of common interest. He desired to 
express to Mr. Tangye the sincere thanks of engineers in 
the United States for the memorial in the shape of a 
letter written by James Watt, which he had presented to 
the American Society, and which would find a permanent 
place in the new fire-proof building of the engineering 
societies in New York. 

Mr. Aspinall, as President of the British Institution, 
then took the chair. 





The first group of papers put down for discussion 
dealt with railway problems. Mr. Cecil W. Paget, the | 
General Superintendent of the Midland Railway, Derby, | 
briefly presented his paper on “ English Running Shed | 
Practice,” of which we print a long abstract on page 125; | 
and Mr. F. H. Clark brought up a group of four papers | 
contributed by members of the American Society. | 
These were “Engine-house Practice,’ of which Mr. | 
Clark is himself the author; “ Handling Locomotives at 
Terminals,” by Mr. Frederic M. Whyte; “American | 
Locomotive Terminals,’ by Mr. Wm. Forsyth; and 
“ Handling Engines,” by Mr. H. H. Vaughan. Abstracts | 
of all these papers are given below. 


ENGINE-HOUSE PRACTICE, OR THE HANDLING OF LOCO- 
MOTIVES AT TERMINALS TO SECURE CONTINUOUS 
OPERATION. 

By F. H. CLiark, Chicago, Member of the American Society of 

Mechanical] Engineers. 

The engine-house and its appurtenances should be located, when 
possible, ata point near the yard or station where the engines are 
released or required, though the plan must usually be adjusted to 
meet existing conditions of topography or space. In Fig. 1 is shown 
a plan which may serve as a basis of the paper. It has no unusual 
features, but it may be considered a fair example of engine-house 
practice, The approach to the engine-house provides two tracks 
for incoming engines, one on either side of the coaling station, and 
one track for outgoing engines ; though connections are provided 
by which the movement may be varied if necessary. 

Two designs of coaling stations are given in the paper. The first 
has a capacity of 700 tons. The coal is elevated in cars by means 
of a hoist which pulls the loaded cars up a 20 per cent. incline at a 
rate of about 40ft. per minute, where it is shovelled or dumped out 
of the car directly into bins or pockets, if breaking is unnecessary ; 
or on a grating of breaker bars spaced 4in. to 6in. apart, through | 
which the coal drops when broken. The station delivers coal to six 
tracks, five underneath and oneat the end. The other type has an 
overhead storage capacity of 1200 tons, and the construction is 
entirely of steel and concrete. The coal is hoisted in a pair of Holmen 
counterbalanced buckets, and distributed in the bin by means 
of a special automatic tramcar. The coal is received at one side of 
the bin, and is delivered to five coaling tracks, four underneath 
the pocket and one adjacent. Various other types of coaling 
plants are in successful use, the coal being elevated by belt con- 
veyors or small bucket conveyors, or handled by cranes of various 
types, with clam shell or similar buckets. The cost of operation 
ranges from two to ten cents per ton, depending upon various 
factors. The sand-drying apparatus shown in Fig. 1 is placed 
opposite the coaling station, though frequently a part of the coal- 
ing plant is used for that purpose. One of the most common 
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methods of drying sand is by coal stoves, which differ considerably 
in design. Some of the more modern sand-drying houses use 
exhaust or high-pressure steam from the power-house. Rotary 
sand driers, in which sand is fed into an inclined tube through 
which a current of hot air passes, are not commonly used. 

The water supply for locomotive use is usually stored in over- 
head tanks of various capacities. Standpipes, or water cranes, are 
so placed that water may be taken without backward movement. 
Ten-inch cranes are frequently found in modern installations. 
These will deliver 2000 to 3000 gallons of water per minute under 
usual conditions. Cinders and clinkers from incoming engines are 
handled in various ways. In one the contents of the ashpan are 
dumped on a platform about 4ft. below the top of the rail, with a 
slight incline toward a depressed pit into which cars are run for 
loading. The rails are sometimes supported on wooden piles, the 
upper ends of which are surrounded by cast iron pipes, with insu- 
lating material packed between the pipe and the pile, but the use of 
concrete piers is considered preferable where foundation conditions 
will permit. The cinders and clinkers removed from the ashpan 
are wet down and shovelled into an open coal car standing in the 
depressed pit. 

In some modern plants the slope from the outer rails delivers the 
refuse from the ashpan into a concrete pit about 8ft. in width and 
depth and filled with water. In othercases pits are provided between 
the rails, in which buckets are placed, and the buckets are lifted out 
and the contents deposited in open cars by a gantry or ordinary 
overhead electric-driven crane with elevated runway. 

The engine houses of the United States, usually being circular in 
form, require turntables for the delivery of engines to and from 
the house. A common length of table for new installations is 80ft., 
though a great many shorter tables are still in service, and working 
satisfactorily where the length of os apd is not too great. Turn- 
tables are frequently moved by hand, though a more economical 
method, where a considerable number of engines are turned, is by 
tractors driven by gasolene engines or electric motors. 

In the paper is given a plan of an engine-house with thirty 
100ft. stalls and an 80ft. turntable, on a circle having a maximum 

rovision for forty-seven stalls, including inlet and outlet tracks. 
This plan, which we do not reproduce, shows fire walls separating 
the house into three rooms of ten stalls each. The two centre 
stalls are provided with drop pits, by means of which driving and 
truck wheels may be removed and replaced without jacking up the 
engine. The engines in this house are intended to be headed in 
and backed out. 

There are a great variety of smoke jacks in use. The type 
which seems to be coming into favour is conical in shape and is 
frequently made of wood, lined with sheet asbestos or similar 
material. Smoke jacks are generally provided with dampers in 
houses where fan heat is used, and a space is sometimes left open 
around the jack for assisting in ventilation. 

Drop pits for the removal of driving and truck wheels are very 
convenient. They are frequently made to span three tracks and 
of width sufficient to take the largest wheel handled. 





Of recent years there has been considerable demand for better 


and quicker methods of boiler washing, and as a result several 
systems have been introduced. One of the earlier arrangements 
consists of an open cistern of perhaps 100,000 gallons capacity, 
located near the engine-house. In this the steam blown off from 
locomotives is used for heating water to wash out the boiler, and 
in some cases also for heating fresh water with which to refill it. 
Recent installations are the National, which is of the closed-heater 
type, in which the steam and water blown off are used for washing 
out and for heating fresh water; and the Raymer system, which 
is of the enclosed heater type and performs similar functions. 
Blowing off, washing and filling connections are generally pro- 
vided between alternate stalls in the engine-house. 

The details of handling engines vary greatly on different roads. 
It seems to be generally customary, however, to have the engineer 
relieved at the coaling station by a hostler, though at some plants 
inspection pits are encountered before the engine reaches the 
coaling station, and the engineer is relieved at those points. In 


| some cases also the cinder pits are reached before the coaling 


station, though it is generally considered better practice to ‘have 
the cinder pits next to the engine-house, so that if the fire is 
dumped the engine will have but a short distance to travel and 
encounter but little delay before reaching the house. The hostler, 
however, takes coal, water, and sand, and moves the engine to the 
turntable and thence across to the house. 

The cost of service varies greatly at different points. On one 
road with which the writer is familiar the cost of service per loco- 
motive varies from 50 cents, or even les’, at outside points, to 
about 3 dols. at one or two important central points where a con- 
siderable amount of heavy work is done. The average cost by 
months for all engines housed during the eight months from July, 
1909, to February, 1910, ranged from 1-50 dols. to 1-73 dols. 
These figures include service only. 


HANDLING LOCOMOTIVES AT TERMINALS. 


By Freperic M. Wuyte, New York, Member of the American 
Society of Mechanical Engineers. 


Detail methods in the handling of locomotive terminals vary so 
widely, that the scope of this paper nas been limited to well- 
established practices along certain definite lines, in the United 
States and Canada, with some personal suggestions. 

From the standpoint of operation, the engine-house and its 
accessories at the divisional point should be located close to the 
freight yard, for freight locomotives, and to the passenger station, 
for passenger locomotives. This condition is more readily fulfilled 
for freight than for passenger service. For the latter it is some- 
times necessary to place the engine-house five to ten miles from 
the passenger station where the locomotive is detached from the 
train. The route between the train terminal and the engine- 
house should be as direct as possible and independent of all other 
movements, 

It is not the intention of this paper to discuss the lay-out of a 
locomotive terminal in such detail as would be necessary for the 









LOCOMOTIVE TERMINAL 


preparation of an ideal lay-out, but rather to deal in generalities 
which may be of greater interest in an international discussion. 
It will be in order to consider, first, the capacity of the various 
facilities which are to be supplied. The water and coal plants and 
the turntable are the most important units, and these will need 
special study. Water columns are usually so well distributed at a 
division terminal that only a failure of the entire water system 
need cause much delay, so that the important consideration is con- 
venience of location. For insurance of the coaling operation there 
may be selected one of several schemes, one of which is to place 
the cars of coal on one and the locomotives on another of two or 
more adjacent tracks, transferring the coal from the cars to the 
tenders by hand or by locomotive crane. Another scheme is to 
coal the locomotive at the coal-stocking plant if one is near by, or 
by other means, none of which seriously affect the general arrange- 
ment of the locomotive terminal. On the contrary, insurance of 
turntable service will very decidedly affect the general lay-out of 
the terminal, because the spare table must be capable of serving 
the whole or a considerable part of the engine-house capacity, 
inasmuch as failure of one table may occur when a large 
number of the locomotives are in the house served by it. 
The only way in which more than one turntable can serve one unit 
of engine-house capacity in a circular engine-house is by dividing 
the house unit into parts and having a turntable for each part. 
The coaling plant, ashpit, sand-house, and water columns will be 
placed primarily for convenience in getting the inbound locomo- 
tives tothem. There must be ample water facilities on the outgoing 
tracks, and it is desirable to have a small ashpit and a sanding 
place on these tracks. If provisions are made to get the 
outgoing locomotives to the coaling plant on special occasions, 
then a coaling place is not necessary on the outgoing track. The 
two items which have been given most consideration during the 
last few years for houses located in the colder climates are the 
heating and the ventilating ; they are so closely related that they 
should be considered together. A decided improvement in venti- 
lation has resulted from raising part of the roof somewhat higher 
than the necessary headroom would require, placing the ventilators 
at the top of this higher portion. In the effort to reduce toa 
minimum the fog in the house in cold weather, special efforts are 
also made to prevent the escape of steam from the locomotives. 
The heating is done by one of two methods: by direct radiation 
from steam pipes placed on the side walls of the pits ; or by hot- 
air blast. Probably the latteris preferable. The place of delivery 
of the heat is as near the locomotive as possible. 

The uninterrupted operation of the coaling plant is of prime im- 
portance. With sufficient ground space available, a trestle, so 
that cars of coal can be pushed or hauled up an incline and the 
coal dumped direct from the cars into the bins from which it slides 
by gravity into the locomotive tender, may be chosen. When the 
ground space is limited, the mechanical hoisting plant of the 
bucket or a similar type, is a necessity, and it has been selected 
sometimes when the available space would permit of a trestle. It 
is desirable to have a pit capacity immediately beneath the loco- 
motives for several hours’ busy dumping of pans and grates, 
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whether the ashes are handled by hand or by machinery from the 
pit to cars. 

The sand-drying plant should be located conveniently to the 
inbound tracks, but not necessarily adjacent tothem. Convenience 
in delivering wet sand to the drying plant is important. Some- 
times the sand is dried on steam-heated tables, but since the 
temperature cannot be raised high enough for satisfactory drying, 
the preferred dryer is the stove. Water columns should be con- 
veniently located on both inbound and outbound tracks. 

The usual divisional organisation places one man, the master 
mechanic, in charge of the locomotives on the division, both when 
the locomotives are away from the engine-house and when at the 
engine-house. One of the division terminals is under his super- 
vision, and his headquarters are generally at that terminal, 
because it is the important point of his jurisdiction. He may have 
assistants with duties both at terminals and between them, and he 
always has assistants, called assistant master mechanics, who con- 
tine their efforts to the terminal, and others who contine their 
efforts to the road work. The assistants in the operation on the 
road are usually designated as travelling engineers or road fore- 
men of engines and travelling firemen. Some are assigned to 
passenger service and others to freight service, and they report to 
the master mechanic, or, if there are assistant master mechanics, 
then to the proper assistant master mechanic. The organisation 
at the locomotive terminal will begin with the general foreman, 
who will have general supervision of the terminal twenty-four 
hours aday and seven days in the week. He will have personal 
supervision in the daytime; the assistant general foreman will 
report to him and have supervision at night. In addition to the 
assistant general foreman, the storekeeper and chief clerk will also 
report to the genera! foreman. To the assistant general foreman 
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been erected, as jib cranes secured to the main columns were found 
more desirable. A cross section of this engine-house is shown in 
Fig. 3. The turntable is operated by an electric motor. There 
are four drop tables, also operated by electric motors, two of them 
for driving wheels, one large table for all wheels, except the engine 
trucks, and another for pony truck wheels. The coal wharf is a 
large structure arranged with a trestle approach having a grade of 
3-88 per cent. The coal is dropped from hopper cars directly into 
bins, and no cover is provided for the cars, as they are emptied 
entirely by gravity, and no men are employed in the unloading. 
The storage structure is 32ft. wide and Z16ft. long. At one end of 
the coal wharf is a sand house, where sand is dried in large stoves 
and descends through a grating to a reservoir, from which it is 
elevated by compressed air to the sand bins overhead, and tlows by 
gravity to the engines. 

Near the approach to the coal wharf are four ashpits, each 240ft. 
long, two on each side of the wharf incline. Each pair is operated 
by an overhead 5-ton electric crane which spans four tracks, two 
of them over the ashpits for ash cars. 
engines into steel buckets which run on wheels on a track in the 
ashpit. These buckets are elevated by the crane and transferred 
to the ash car, where they are dumped. Beyond the ashpits at 
the extreme end of the coal wharf are inspection pits, SOft. long 
and 3ft. deep, and connected by an underground passage extend- 
ing under the coal wharf track. 

The work performed in an engine-house includes almost every- 
thing in connection with locomotive repairs that does not require 
the locomotive to be sent to the general repair shop. 
will be made to itemise these repairs. 

At East Altoona there are sometimes as many as 200 locomotives 
within the engine-house jurisdiction, and it was found necessary 
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in charge of each shift, the yard foreman, the house foreman, the 
shop foreman, the foreman of labourers, the despatcher, and the 
necessary clerks will report. The yard foreman should have 


complete charge of the locomotives at the terminal and 
outside of the house. He should take from the house 
foreman instructions as to the particular stall in which 


each locomotive is to be placed, and report as soon as it is placed, 
and should take from the despatcher instructions about delivering 
the locomotives to the transportation department. The house 
foreman should have supervision over the workmen in the house 


and over the inspectors on the incoming track, if there are such | 


inspectors. The various foremen reporting to him are those in 
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to inaugurate some efficient method of locating them exactly at all 
times, so that men sent to make repairs would have no difficulty 
in finding any particular locomotive required. This is accomplished 
by telephone. 

For the operation of this locomotive terminal an elaborate 
organisation has been worked out, based upon the principle that 
none but the heads of sub-departments shall report to or receive 


| instructions from the foreman, his assistant, or the work distributor. 


charge of repairs to tenders, boilers, machinery, and air brakes, | 


and others similar, depending on how far the work is specialised. 
Contrary to the previous practice of requiring the locomotive crew 
to do some cleaning, fill oil cups, and, in general, look after the 
outfitting of the locomotive, the present tendency, and it is pretty 
well established, is for the engine-house force to outfit each loco- 
motive completely for service on the road. Some years ago it was 
the general practice to assign a locomotive to a crew and both crew 
and locomotive to particular runs, and when the locomotive was 
taken to the shop for repairs the crew worked in the shop until 
the repairs were completed, usually devoting much, or all, of its 
shop time to its locomotive. As the maximum freight service 


| 


increased and the fiuctuation between maximum and minimum | 


freight service widened, it became necessary to move a large pro- 
portion of the freight trains as extras, which made it quite impos- 
sible to assign crews and locomotives to runs not scheduled. 
result, a plan was developed to increase the service of the locomo- 
tives by placing any crew on any locomotive for service, instead of 
holding it until its assigned crew could obtain the necessary rest. 
While this prevented the assignment of locomotives to crews, it 
made possible a larger individual locomotive mileage per month or 
per year. Extensive experiments have been made to determine 
the relative costs of the assigning and the pooling systems, and in 
some of these experiments, at least, no material difference in cost 
has been found. However, there may be, and probably is, some 
loss in reliability of service in pooling. 


AMERICAN LOCOMOTIVE TERMINALS. 
By WILLIAM ForsytH, Chicago, Member of the American Society 
of Mechanical Engineers. 

The most interesting example of American engine-house practice 
is that in the classification yards of the Pennsylvania Railroad at 
East Altoona, Pa. Here the traffic from three divisions of the 
road is concentrated, classified, and despatched. 
capacity of the yards is 10,500 cars. The eastbound traffic is com- 
posed largely of loaded coal and coke cars, and the number of cars 
handled per month in this direction is :—Loaded, 61,308 ; empty, 
1306 ; total, 62,614. The westbound movement is composed largely 
of empty cars, with a total of 62,877 cars per month. The trains 
are operated by consolidation locomotives, and, on account of the 
grades on the eastern slope of the Allegheny Mountains, westbound 
trains require three engines, two in front and one as a pusher. 
Eastbound, the line follows a comparatively light gradient along 
the Juniata River, and here large trains can be handled by one 
consolidation engine. There are 35 switch engines, requiring 70 
engine crews for day and night operation. During the month of 
November, 1905, there were handled over the ashpit a total of 6497 
engines. The number of men employed in the yards is 1830. 
The number of engine men employed during the month averaged 
1012, and the number of men employed about the engine-house, 
shops, and coal wharf, and on the motive power roll was 700. 

Near the centre of the length of the terminal—Fig. 2—is located 
a large engine-house, with ashpits, coal wharf, sand supply, a 
good-sized machine shop, storehouse, and office, with bunk rooms 
overhead ; also a power-house, a fan house for heating, an oil 
house, and a toilet and locker house. The engine-house is in 
diameter and cross section the largest structure ever erected for 
this purpose. It bas an exterior diameter of 395ft. and a turn- 
table of 100ft. There are 52 stalls, 90ft. deep. The main portion 
of the house is 65ft. wide and 30ft. high. On the outer circle 
there is a lean-to 25ft. wide and 18ft. high. The engines head in 
toward this lean-to, and the smoke-jack is located alongside the 
main columns at the outer portion of the main building. The 
main portion of the house was made 30ft. high to accommodate a 
travelling crane, but columns for supporting the crane have not 
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Reporting directly to the engine-house foreman are the assistant 
day foreman and assistant night foreman. Reporting to assistant 


foremen for office work are the first clerk, who takes all the fore- 
| man’s and the assistant foremen’s dictation, and the second clerk, 


who has charge of all messengers and ordinary clerks. Next in 
order is the engine despatcher, to whom report the engine tracer, 
the callers, and the clerks, who keep the records of engineers and 
firemen. and of locomotives arriving and departing. Next in 
order reporting to the assistant foreman are the various gang 
leaders. The foreman in charge of all employés actually handling 
locomotives, from the time they arrive at the terminal until they 
are turned out, also of all workmen engaged in the engine-house 
or storage yard, is called the work distributor. Clerks reporting 
to his two assistants receive the engineers’ and inspectors’ work 
reports, and copy the work required on slips of paper numbered 
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These slips are then delivered 
to the gang leaders of the men who perform the work. 

Improved engine-house facilities, more system, and better 
organisation are favourable to the pooling of locomotives, and this 
practice has become more general for freight engines in the 
United States. By improved methods the operations of cooling 
down, washing, and filling with hot water may be performed in 
less than two hours without injury to fire-box and tubes, and this 
alone has contributed in a large measure to the success of pooling. 
The reduction in boiler pressure from 225 Ib. to 160 1b. and 180 Ib. 
has also reduced the number of boiler failures and permitted the 
more continuous use of locomotives which results from the pool- 
ing system. 

On the Chicago, Burlington, and Quincy for the last six months 
of 1909, pooled freight engines made on one division as high as 
4167 miles per month and 110 engines on three divisions averaged 
4777 miles per month. On other roads passenger engines double- 
crewed make an average of 6500 to 75U0 miles per month, one 
road reporting for engines in express service 418 miles per day 
and 12,780 miles per month. 

HANDLING ENGINES. 
By H. H. VauGHan, Montreal, Can., Member of the American 
Society of Mechanical Engineers. 

The desirability of pooling engines in place of operating them by 
regularly assigned crews depends, in the writer's opinion, on 
whether the engines are engaged in passenger cr freight service, 
and, in the latter case, on the conditions which exist. 

Where traffic conditions admit of the engine making greater 
mileage than can properly be run by one crew, two crews assigned 


Ashes are dumped from the | 


No attempt | 







to one engine, or three crews to two engines, will enable the engine 
to make as great a mileage as is desirable. On account of the 
comparatively short time occupied from terminal to terminal, the 
crews can usually make a round trip without holding the engine 
longer than is required to handle it and prepare it for the return 
trip or to await its train. By using more than one crew to the 
engine, it is theoretically availabie on its return just as soon as 
though it were pooled. Where regular scheduled trains have to 
be provided for, this system is as flexible and convenient as poo! 
ing, and has the additional advantage in passenger service that 
the men run certain trains regularly, and will consequently give 
better service than when handling a number of trains indis 
| criminately. Pooling in passenger service probably does not 
| require much discussion. 

In freight service conditions are very different. The time ix 
slow, and a long time is occupied from terminal to terminal, sv 
| that crews may require a full allowance of rest on arrival, or mi) 
| even have to be relieved on the road. Few, if any, of the trains 
run at regular hours, and, in place of following a detined schedul 
the demand for engines varies with the traffic. When business i, 
heavy, engines are wanted as soon as they are repaired and read) 
for service, making it difficult, if not impossible, to select th: 
| engines in any particular order. By pooling, such ditticulties may 
| be more easily met, especially at large terminals. 

It is possible to obtain somewhat greater average mileage per 
engine under the pooling system, but the increase does not exceed 
10 per cent. when traffic is being handled smoothly and without 
excessive congestion and delays. When running successfully under 
| the assigned engine system, repairs are less than when similar cou 
ditions exist with pooled engines, 

In conclusion, the writer considers that in passenger servic: 
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pooling is objectionable under any conditions and should be avoided 
if possible. In freight service pooling is advisable if conditions are 
| such that engines cannot be run with assigned crews, and probably 
| on divisions where business is so heavy that sixty engines per day 
| or over are despatched from the terminal ; but the writer's experi 
ence is that where assigned crews can be used on engines, the cost 
of repairs, the amount of fuel consumed, and the class of service 
obtained, will all be more satisfactory. He therefore regards poo! 
ing as a practice that may be necessary under certain conditions, 
but that it is certainly not desirable if the alternative system can 
be satisfactorily carried out. 
| Mr. Geo. Hughes, Chief Mechanical Engineer, Lanca- 
shire and Yorkshire Railway, opened the discussion on 
this group of papers. He said that reference was made 
by Mr. Paget to the through-straight-type engine shed 
and coal stage of the London and South-Western 
Railway at the new Eastleigh works, but he thought that, 
|on the whole, the round shed predominated in this 
country. On the Lancashire and Yorkshire Railway the 
form adopted was that of a straight shed with a dead end, 
and the general experience was that no great difficulty 
was met with, although, no doubt, the shed man had to 
exercise care in shedding engines, and certain roads were 
set aside for washing out. The round shed offered 
advantages in handling engines, assuming the turntable 
was in good order. He agreed as to the desirability of 
introducing hot-water apparatus for washing out. It 
would be interesting if Mr. Paget would state the value of 
stores on the Midland Railway per engine under steam, 
| this figure in the case of the Lancashire and Yorkshire 
Railway being £8 5s. More importance had latterly been 
attached to water softening plant, and the Lancashire 
and Yorkshire Railway had for some years past made use 
of a boiler composition, but although that had the effect 
of keeping the scale soft they had to deal with a ver) 
large percentage of hard water, and during the last 
nine months had been trying several special prepara- 
tions with considerable success. Very little had been 
said in the papers with regard to engine cleaning, 
which was a great feature in English running shed 
practice as distinguished from American practice. He 
| believed that the money so expended was well spent, 
and there could be little doubt that a clean engine enabled 
defects to be more readily detected. With regard to the 
proportion of engine failures, in the hope of eliciting 
information from other companies he would state that on 
| the Lancashire and Yorkshire the average with about 
1000 engines under steam was about two engine failures 
per day, the chief cause of failure being leaky tubes 
and other tube troubles. A difficulty which attended the 
| managementof running sheds in England arose from the 
| twelve hours working limit, which called for a great deal 
| of organisation. 
Mr. J. A. F. Aspinall drew attention to the advantage of 
| wheel drops or pits of the type illustrated in the engrav- 
| ings given in Figs. 4, 5, and 6, in preference to lifting the 
| entire engine. It was clearly better engineering to dro} 
3 tons of wheels than to lift 30 tons of engine. He would 
also like to refer to the great usefulness of the tabulating 
machine, which was an American invention, but which in 
view of the mass of statistical information that had to 
be compiled in connection with engine running, saved a 
vast amount of clerical work. He would also like to 
direct attention to the form of engine shed_pit concerning 
which some interesting articles had been recently pub- 
lished in the American Press. Both the arched and the 
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concave form of pit floor had been recommended, but a 
preferable shape of pit floor in his opinion was one con- 


| to be increasing. 


structed on a slight slope with a drain at the side to get | 


rid of the water, and of such a depth that the eye of the 
workman was placed at the proper height for inspection 
purposes. — ag 

Mr. Aspinall then vacated the chair in favour of Dr. 
Goss. 

The first speaker called upon by Dr. Goss was Mr. J. M. 
Dodge, who referred to the diversity of practice on 
American railroads with regard to coaling stations. 
fortunately, railway engineers in America, in attempting 


Un- | 


Mr. Hughes had referred to engine | 
breakdowns, and he might state that the number of | 
casualties on the Midland Railway, with 3000 engines 
under steam, amounted to about fifty a month, and there 
was not that same trouble from tube defects that had | 
been referred to as the experience of the Lancashire and | 
Yorkshire Railway. One point of very great interest | 
which had received attention in the papers, and which | 
had a very intimate connection with the prosperity of | 
railways, was the relation existing between the locomo- 
tive and traffic departments, and those who had had | 
experience of the arrangements made on the Midland | 


toarrive at operating costs, were hampered by the lack of | Railway appreciated very fully the necessity that the two | 


uniformity on the accounting side. 


deny that there was considerable misuse of comparative | 
reports, the fact being that in the desire to shift expendi- | shop management which had been carried out on the | 


ture to another department, items of cost in such accounts | Canadian Pacific Railway. 
It was satisfactory, however, ' Messrs. Dodge and Day, of Philadelphia, in making a 


were not always identical. 


It would be idle to | departments should work hand in hand. 


Mr. H. L. Gantt referred to the reform in engine repair | 


He had been concerned with 
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to be able to state that in some directions reforms were 
taking place in American railroad management, and that 
the old practice of two men sitting in the same room, but 
belonging to different departments, writing long letters to 
one another as representatives of these departments, was 
being givenup. The new method was to have one super- 
intendent and to classify all the others as assistant super- 
intendents, and each assistant superintendent might be 
assumed to be acquainted with 90 per cent. of the whole of 
the work instead of being confined to the work of one 
single department. That was a great step in advance. 
Mr. Henry Fowler, chief mechanical engineer, Midland 
Railway, expressed regret that the American papers had 
not been in the hands of members on this side a sufficient 
length of time to enable them to be properly criticised. 
One point that struck him was the*very large mileage 
which it was claimed could be got; out of engines in 
America compared with the mileage’ of engines in this 
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report for Mr. Vaughan with regard to the efficiency of 
the locomotive repair shops in Montreal. The report was 
that whilst the shops were efficient, that efficiency might 
be increased by putting new methods in operation. The 
result was that a central planning department had been 
established, in which all the work of the shops was care- 
fully planned. This was a development of the system 
originated by Mr. F. W. Taylor. It was found that in 
repairing locomotives the different shops were not in 
harmony, and that to complete repairs to a particular 
locomotive took longer than ought to be the case. The 
planning department, which was in charge of a young 
English engineer, who had served his time at Crewe, was 
stated by Mr. Vaughan to have worked quite smoothly. 
Steps had also been taken in connection with that depart- 
ment for the training of workmen, and a system of 
instruction cards had been instituted for the purpose of 
showing how work was to be done, and the time that 
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country. It was stated that on the Chicago, Burlington 
and Quincy Railroad for the last six months of 1909, 
pooled freight engines made on one division as high as 
4167 miles per month, and 110 engines on three divisions 
average, 3777 miles per month. On other roads pas- 
senger engines, double crewed, made an average of 
6500 to 7500 miles per month, one road reporting for 
engines in express service 418 miles per day. Some 
interesting figures were submitted to the Railway Con- 
gress as to the high mileage of engines on the Caledonian 
Railway, but that mileage was very far short of that 
recorded for American companies. Another point that 
struck him was the large number of men mentioned as 
being in charge of particular work. The question of 
water softening appliances was becoming a more serious 
question in Great Britain, and for some reason, probably 
owing to the discharge of trade waste into water sources, 
the quantity of sodium compounds in all water seemed 


should be occupied for particular jobs. He looked for 
important developments as the outcome of that system, 
which encouraged the workman to earn more than the 
day rate of pay, to which in any case he was entitled. 

Mr. A. D. Jones (Lancashire and Yorkshire Railway) 
emphasised the importance of the provision of wheel 
drops in running sheds, as their installation saved a great 
deal of time in taking out wheels. A great deal could be 
said with regard to the relative merits of round sheds and | 
straight sheds, and no doubt the round sheds possessed a | 
slight advantage from the point of view of lighting. 
There was an advantage to be gained by keeping engines | 
to regular drivers, and that should be carried out if 
possible. He agreed that the compilation of statistics of 
working costs was of vast importance to railway manage- 
ment, and of the greatest possible assistance to running 
superintendents. 

Mr. J. E. Sague (Public Service Commission, State of 


| Works. 
|on-Avon, Worcester, where the Royal Porcelain Works 


New York) said he had a great deal of experience in con- 
nection with the handling of locomotives, as locomotive 
superintendent in Jamaica, and had been concerned with 
the design of locomotives with the American Locomotive 
Company, which had built some engines for the English 
Midland Railway Company. It had been brought home 
to him in the course of interviews with Mr. Paget how 
extremely important it was, particularly in the London 
district, that no engine failures should occur, as while the 
mere cost of repair to the locomotive was comparatively 
small, perhaps only a few pounds, the disorganisation of 
the service in a section of line with frequent train 
services might prove very costly. It-seemed to him that 
American engineers would do well to study English 
practice, and take note of the extreme precautions which 
were taken to prevent engine failure. In that respect 
America had something to learn from English methods ; 
and, indeed, he was impelled to say from his experience 
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as a locomotive designer that America owed a good deal 
to Great Britain. He had noticed when at Liverpool a 
locomotive with the date 1866 upon it. That would be 
an extremely old locomotive from the American point of 
view, but the interesting fact was that that locomotive 
appeared to be of a reasonably modern type. He would 
confess that he would be somewhat ashamed to see an 
American engine which was designed as long since as 
1866. In many things in locomotive design railway 
engineers in the United States were imitating British 
practice, and there was much to be learned by comparing 
the work of the two countries. 

Mr. F. H. Clark, in replying on the discussion, said 
that he was unable to give Mr. Hughes any definite 
figure with regard to the cost of storage, but he believed 
they stood at a higher level than on the Lancashire and 
Yorkshire, Railway. Turntables in the United States 
were getting longer, but 80ft. seemed to be the present 
limit, as they could not get larger ones at any reasonable 
price. These large turntables had been rendered 
absolutely necessary by reason of the increased weight 
and size of locomotives. The wheel drops, which had 
been referred to by Mr. Aspinall and other speakers, were 
fairly common in the United States. He had been much 
interested in hearing Mr. Aspinall’s suggestion with 
regard to engine-shed pit floors, and thought his design 
was an extremely good one. 

Mr. Paget, in a brief reply on the various points 
raised, said that he too was unable to answer the ques- 
tions about stores. He was in hearty agreement with 
what had been said as to the money spent upon cleaning 
being a good investment, for reasons which had been 
given. He had heard the statement made by Mr. 
Dodge with regard to the interchange of supervision 
which was now being established in United States rail- 
way management; but while some progress was being 
made in this country, we had not yet reached the ideal 
position described by Mr. Dodge. Reference had been 
made to the number of men employed in engine crews, 
and he might state that in this country there were links 
as large as 20 on freight engine work. Reference had 
already been made to the difficulties which arose in 
England owing to the restriction of the hours of the men to 
twelve hours, and in spite of all that could be effected 
by organisation, it was occasionally difficult to avoid 
long hours. They endeavoured to overcome that diffi- 
culty on the Midland Railway by a system of control 
which kept them informed of the position of trains on 
the line, and enabled them to deal more efficiently with 
relief, and thus to prevent long hours. Mr. Sague had 
referred to the fact that America had been able to learn 
something from England with regard to locomotive design, 
but it was only fair that it should be stated that many 
details of American design had also been imported into 
English factories. 

The meeting then adjourned until the following day. 

A comprehensive programme of visits had been 
arranged for Tuesday afternoon, among the most interest- 
ing of these being that to Dudley Port, to visit the 
works of the South Staffordshire Mond Gas Co. and the 
testing station of the Pump and Power Company, 
where four Humphrey pumps of various types have been 
installed. The other visits on Tuesday were to the works 
of the Austin Motor Company, the Metropolitan Amalga- 
mated Railway Carriage and Wagon Company, and the 
Frankley filter beds of the Birmingham Corporation 
The purely pleasure excursions were Stratford- 


are situated, Stoneleigh Park, and Kenilworth. Brief 
accounts of the works visited are given below. An 
interesting item in the programme was the inspection at 
the residence of Mr. George Tangye of the Watt relics. 
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Individual visits to many works in the Birmingham 
district had also been arranged. 

The final function of the day was a garden féte in the 
Botanical Gardens, Edgbaston, where there was a 
reception by the chairman and vice-chairmen, the chair- 
man of the Executive Committee, and the chairmen of 
the Ladies’ Committee. The whole of the arrangements 
for the féte were in the hands of the Birmingham Recep- 
tion Committee. 





SOUTH STAFFORDSHIRE MOND GAS (POWER AND 
HEATING) COMPANY. 

The South Staffordshire Mond Gas (Power and Heat- 
ing) Company was formed by Act of Parliament in 1901 
to make and distribute gas for power and heating purposes 
over the area extending from the City of Birmingham 
boundary on the one hand to the Wolverhampton’Borough 
boundary, and from Pelsall to Stourbridge on the other— 
an area of about 123 square miles, having a population of 
very nearly three-quarters of a million. The site at Dudley 
Port, Tipton, covers an area of about 40 acres. The first 
section of the works was begun in 1902, and completed 
and gas made early in 1905. The plant comprises eight 
producers, each capable of gasifying 20 tons of fuel per 
day of 24 hours, and generating sufficient gas to drive 
gas engines of 2000 horse-power continuously. The 
total capacity of the present section is thus equal to 
16.000 horse-power. The fuel is brought by boat into 
a canal basin, or by rail on to a siding, both of which 
have been specially constructed, and is loaded by hand 
into bunkers; the entrance to these from the boats is 
a little above water Jevel, and at the ground level from 
the trucks. From these bunkers the fuel is automatically 
fed into two “ Hunt ” conveyors, each having a capacity 
of 40 tons per hour, which convey and distribute the 
fuel into the storage bunkers over each set of producers. 
The bunker over each producer will hold 40 tons. The 
conveyors are driven electrically, the motors being about 
5 horse-power. 

The gas, after leaving the producers—at about 550 deg. 
Cent.—is thoroughly washed in mechanical washers, and 
after passing through the ammonia recovery and gas- 
cooling towers, is further purified by. large centrifugal 
fans—two of which are running in series at 850 revolu- 
tions, and are driven by motors of 45 horse-power each— 
and then passed through the scrubbers and the meters, 
before being compressed and sent through the mains for 
distribution. The air.blast for working the producers is 
produced by Roots’ blowers—made by Thwaites Brothers 
—of which there are three, each of 50 horse-power. 
The Lee-Howl water pumps can each pump 160 tons of 
water per hour. All the fans, washers, &c., are operated 
electrically, and the works, which are run constantly 
night and day, are also lighted by electricity, the current 
being generated by Westinghouse three-cylinder vertical 
gas engines, each of 250 horse-power; the voltage is 
220. There are two of these engines, one only running at 
a time, the other being kept as a stand-by. The three 
compressors—made by Fraser and Chalmers—are used 
for forcing the gas through the mains. Each compressor 
is of 450 horse-power, and will compress 500,000 cubic feet 
of gas per hour. Large quantities of steam are required 
for working the plant, and this is provided by four Climax 
boilers each of 500 horse-power capacity, and capable of 
evaporating 1500 gallons of water per hour, at a working 
pressure of 160 lb. per squareinch. Sulphate of ammonia 
is recovered by evaporation in specially constructed stills, 
the crystallised sulphate being afterwards dried in hydro- 
extractors. The gas is measured by being passed through 
rotary meters, each capable of passing 500,000 cubic feet 
per hour. 

Mains varying in size from 36in. in diameter at the 
works to 2lin. at the end of the circuitor of the trunk main 
have been laid, and are filled with gas through Toll End, 
to Ocker Hill, where the main bifurcates, one leg passing 
through Bilston into Wolverhampton, the other leg 
passing through Leabrook and Wednesbury into Walsall. 
Gas is at present being distributed under a pressure of 
5 lb. per square inch. This pressure is reduced on con- 
sumers’ premises by means of reducing valves, which 
have been specially designed for the purpose, to the 
pressure suitable in each individual case. The trunk 
mains are of the Ferguson locking bar type. All other 
pipes — except specials—are made of wrought iron or steel 
with screwed joints. The total length of trunk and 
branch mains laid up to the end of 1909 was 254 miles. 
The gas is supplied to over a hundred works, and is used 
for all kinds of metallurgical and heating operations, as 
well as for generating power by means of gas engines. 


THE PUMP AND POWER COMPANY'S TESTING STATION. 


The site selected for the Pump and Power Company’s 
Testing Station at Dudley Port, near Tipton, is situated 
on ground belonging to the South Staffordshire Mond 
Gas Company. This position was chosen because a 
supply of Mond gas for working the pumps, compressed 
air for starting, and electric current for lighting the 
building and charging the accumulators, could all be 
conveniently obtained from the Mond Gas Company. 
The building contains four Humphrey pumps of various 
types, the largest of which is a four-cycle pump delivering 
250,000 gallons per hour to a height of 35ft. This pump 
has a drowned suction the level of which is kept 
approximately constant, and the water is delivered into a 
vertical tower, from which it passes into the measuring 
tank fitted with stilling screens and an accurately gauged 
orifice, and then returns to the supply tank to be used 
over again. Among the smaller pumps will be found a 
double-barrel two-cycle pump and a single-barrel pump 
with a suction lift. There is also the four-cycle pump 
which was tested by Dr. Unwin, and which was described 
in Ture EnGrneer for October 22nd, 1909. The consump- 
tion of gas is measured in a specially constructed gas- 
holder, and apparatus for analysing the gas and calori- 
meters for directly obtaining its heat value are included 
in the equipment. 





The Humphrey pumps of all types have, as our readers 
are aware, the distinguishing feature that the explosion 
takes place directly in contact with one end of a column 
of liquid, and the movement of this column of liquid 
entirely controls the pump. The pumps will work with 
any gaseous fuel, and have been successfully operated 
with petrol. They can also be worked with heavy oil 
such as is used in the Diesel oil engine. For lifts beyond 
35ft. an “intensifier” is employed. This involves the 
placing of a non-return valve at the distant end of the 
discharge pipe and the use of an air vessel which stores 
the energy required to give the return flow of the column 
of liquid which compresses the fresh combustible charge. 

As the operation of the Humphrey pump gives a 
reciprocating column of liquid, it is only necessary to 
allow the other end of the liquid column to reciprocate in 
an air vessel fitted with suitable valves, in order to 
convert the apparatus into an air compressor, from which 
the compressed air may be delivered in a relatively small 
quantity at high pressure, orina relatively large quantity at 
low pressure, as may be desired. The change in pressure 
may be made while the apparatus is at work, the total 
work done per stroke remaining the same. This method 
of compressing air offers special advantages, as it affords 
a ready means of dissipating the heat generated during 
compression. 





WORKS OF THE AUSTIN MOTOR COMPANY, 
NORTHFIELD, NEAR BIRMINGHAM. 


works are situated about seven miles from | 


These 
Birmingham on the main road to Bristol, to which | 
they have a frontage of about 450ft. with a depth a 

| 
| 
| 


about 700ft. The land enclosed for the works has an 
area of eight acres, of which about six acres are already 
occupied with shops, to which others are being added 
from time to time to meet the requirements of the steadily 
increasing business. Northfield, on the Midland Railway, 
is the nearest station, distant about 1} miles from the 
works. The company commenced business in 1905. In 
March, 1906, the first Austin motor with a four-cylinder 
engine of the 25 to 30 horse-power type was ready 
for the road. It was soon followed by a smaller 
model of 18 to 24 horse-power, with four cylinders, 
and the design, minor details excepted, has remained 
unaltered to this day. The 25 to 30 horse-power engine 
was soon afterwards increased to 40 horse-power and a 
six-cylinder model of 60 horse-power wasadded. In 1908 
a 15 horse-power four-cylinder model was introduced in 
two forms. One has the engine in front, as in ordinary | 
practice, and with a narrowed frame is used for taxi-cab 
work, whilst the other has the engine under the driver's 
seat. This chassis is used for town landaulet or 
coupé carriages, or light delivery vans to carry loads 
up to licwt. Following these in 1909 were added a | 
7 horse-power single-cylinder, a 50 horse-power six- 
cylinder, and an 18 to 24 horse-power four-cylinder 
of a special light type fitted with detachable wire 
wheels ; these complete the range of models at present 
manufactured by the company. 

The shops are al] on the ground floor and are equipped | 
with the latest machines used in motor engineering. 
The main machine shops cover an area of upwards of | 
47,000 square feet, and are situated in the centre of the | 
works. The machines include millers, drifters, turret 
lathes, boring, drilling, profiling and grinding machines 
and automatic tools of various descriptions. All finished 
parts are checked for accuracy and interchangeability in 
an adjacent View Room. The Hardening Shop occupies 
an area of about 1200 square feet. There are two 
muftles burning oil and one coal-fired furnace. The heat 
of the furnaces is ascertained by Paul and Thery pyro- 
meters. Three American gas furnaces, a furnace for high- 
speed steel, and a Brayshaw salt bath furnace* for the 
hardening of gears, &c., are also working. 

The power-house contains two vertical compound 
steam engines for driving the shops—one a 150 horse- 
power Anderson, and the other a 286 horse-power Brush. 
For lighting purposes a 75 horse-power single-cylinder 
vertical engine is used coupled toa Crompton dynamo. 
A 30 horse-power gas engine drives an electric generator 
for motors used in the wood mill, pattern shop, wheel 
building shop, &c. There are three Lancashire boilers, 
two for the engines and one for the heating apparatus, 
the heating being by radiators and pipes using a hot 
water system with injector circulation. Other shops are 
ventilated and warmed on the Plenum system. 

The car engines are tested by Prony brakes in a special 
test house. The plating and polishing sections cover 
an area of about 800 square feet. All outside parts of 
cars are “ close”’ plated. Exhaust boxes and other parts 
are enamelled. 

The erecting shop covers an area of 17,000 square feet. 
Twenty-four chassis can be erected at the same time. 
The frame drilling section covers about 5000 square feet 
and is fitted with radial and electric drills. Other shops 
are :—Copper and tinsmiths’ shop, 500 square feet; 
wheel building shop, 2600 square feet; patternmakers 
shop, 1560 square feet; carriage building shop, 31,700 
square feet; and finishing shop, 4000 square feet. 
Chassis undergo hill-climbing and speed tests in a space 
of about 3600 square feet. A system of sprinklers to the 
number of some 1200 is installed throughout the works. 
Water is supplied to these from a tank of 8000 gallons 
capacity situated in a tower. The number of workpeople 
is about 1500. They work in day and night shifts. 





WORKS OF THE METROPOLITAN AMALGAMATED 
RAILWAY CARRIAGE AND WAGON COMPANY. 

These works, which are situated about two miles from 
the centre of the city, were established by Mr. Joseph 
Wright in the year 1845. They cover about 438 acres of 
iand, 20 acres of which are under one-storey buildings. 
At the entrance to the works is situated the workmen’s 
mess-room, capable of seating 2000 men, fitted with fully 
equipped kitchens, lavatories, &c. One of the latest 








* See Tue ENGINEER for April 22nd, 1910, 


| for burning wood refuse. 


additions is a well equipped 25-yards rifle range for the 
use of the men, fitted up with the latest service rifles, ke, 
The drill hall of the 1st Warwick Royal Garrison Artillery, 
which is officered and manned by the company, adjoins, 
With stores, offices, club-room, and riding school, it covers 
a space of 24,000 square feet. The administrative block, 
drawing-office, and general stores cover 18,500 square feet, 
and are also situated at the south end of the works. 

The smithy, 375ft. by 200ft., contains forty-two steam 
hammers from 5 ewt. to 60 ewt., twenty-nine steam lifters 
by Brett and Co., and five hydraulic presses. There are 
ten furnaces in the forge, each having a waste heat 
Cornish boiler fixed over it. Adjoining the smithy is the 
die-sinkers’ shop, 100ft. by 90ft., and the hydraulic press 
shop, 190ft. by 114ft., which is served by a five-ton elec- 
tric traveller, contains five furnaces, two hammers, and 
thirteen hydraulic presses. 

The smithy power-house is 100ft. by 100ft. The 
steam-raising plant consists, in addition to the forge 
boilers, of four Lancashire boilers, 30ft. by 8ft., working at 
80 lb. pressure. Two boilers are fitted with the Halpin 
system of thermal storage, and all are provided with the 
Atlas balanced draught gear. The exhaust steam from 
the forge hammers is utilised for heating up the feed water 
as it enters an Erith softener. 

The steel underframe shop is 500ft. by 200ft., and is 
served by five electric overhead cranes. It contains 
twenty-three motors of a total of 350 horse-power, driving 
tools of various kinds. The machine shop is 460ft. long 


| by 80ft. wide, and it contains ten motors of an aggregate 


of 290 horse-power for driving the various machines. 
Nothing but high-speed steel is used in any departiment. 

The main power-house contains four 250-kilowatt shunt 
wound machines coupled to triple-expansion engines 
running at 480 revolutions per minute. There is also a 
60-kilowatt set for week-end lighting. The output last 
year exceeded 2} million units. The condensing equip- 
ment is in duplicate, each of 26,000 1b. per hour capacity. 
The water is pumped from an artesian well 300ft. deep 
by a tandem compound pump with an output of 10,000 
gallons per hour. Steam-driven hydraulic pumping 
engines are also situated in the power-house. They work 
against an accumulator pressure of 100 atmospheres per 
square inch, and are automatically controlled. The 
power-house also contains air-compressing machinery. 
There are three Lancashire boilers, 30ft. by 8ft., and two 
Babcock and Wilcox boilers, each with 2000ft. of 
heating surface, these latter being specially constructed 
The working pressure is 160 |b. 


| per square inch. A cooling tower and pond—the latter 


having a capacity of 800,000 gallons—have been con- 
structed. 

The foundry covers an area of 18,000 square feet, and 
can turn out 10 tons of castings a day. Pneumatic and 
hand moulding machines are used. The saw-mill 
measures 400ft. by 150ft. The largest planer takes 16in. 
by Tin., with a feed of about 60ft.a minute. There is, 
among a number of other tools, a log saw capable of 
dealing with logs 80ft. long by 4ft. square. It is driven 
by a 50 horse-power motor. 

The wagon shop is 800ft. long and 100ft. wide, the car 
body shop 260ft. by 230ft., and the paint shop 260ft. 
by 140ft. 

The whole of the works are lighted by electricity, over 
550 are lamps alone being in use. There is a total of 
156 motors, of a rated horse-power of 2362; 3000 men 
are employed. 

THE FRANKLEY FILTER BEDS. 

The Frankley Waterworks of the Birmingham Corpora- 
tion are situated near Northfield, at a distance of about 
seven miles south-west of the centre of the city. They 
form part of the Elan Valley Supply Works, the three 
reservoirs of which impound about 11,320 million gallons. 
Immediately it leaves these reservoirs the water receives 
rough filtration, and then flows through the 734 miles of 
aqueduct, which at present has a capacity of 26 million 
gallons a day, to Frankley. Here there is a double 
service reservoir, each half of which can contain 
100,000,000 gallons. The water flows into one half 
through a recording gauge chamber. The first half of 
the reservoir acts as a sedimentation tank, and the water 
is decanted from it, over a weir in the dividing wall into 
the second half, whence it is drawn off into the mains 
leading to the filter beds. Provision has been made for 
passing the water direct from the gauge chamber to the 
filters, instead of through the reservoir, should the 
necessity for that ever arise. 

The filter beds are eighteen in number, and they vary 
in size from 150ft. square to 220ft. square, with a total 
area of about 14 acres. The flow on to each is regulated 
and gauged. The filtering medium is fine sand super- 
imposed on gravel. Filtration is effected at a normal 
rate of about 34in. vertically per hour. The filter outlets 
are so arranged that it is impossible to draw off filtered 
water below the top level of the sand, and the possible 
filtering head on each filter is limited. The average 
quantity of water filtered daily at present is nearly 
20 million gallons. The washing of dirty filtering sand 
is effected mechanically at two stages. The sand is first 
passed through an ejector, which lifts it to a Greenway 
washer, after passing through which it is stored on a 
concrete stage until required again for the filters. From 
the filters the water flows to two pure water reservoirs ; 
both are covered, the larger, with a content of 74 million 
gallons, is all of concrete—that of the roof and its 
supports being reinforeed—the smaller, with } million 
gallons content, being of concrete lined with brickwork. 

The altitude of the Frankley Works is not sufficient to 
supply the whole district by gravitation. It is necessary 
therefore to pump a small portion of the supply to two 
high-level service reservoirs, one at Warley, the other at 
Northfield. The plant laid down for this purpose consists 
of three vertical triple-expansion engines and three-throw 
pumps—two of about 80 horse-power each, and one of 
60 horse-power—and a horizontal compound engine and 
double plunger pump of about 160 horse-power. There 
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are three Babcock and Wilcox boilers working at a 
pressure of 1501b. Each boiler has a superheater and 
mechanical stoker, and all are connected to a Green’s 
economiser. Auxiliary machinery consists of a three- 
throw hydraulic pump and engine with an accumulator 
for supplying hydraulic power at 7001lb. pressure for 
working the large valves on the reservoirs and mains, a 
high-speed engine and dynamo for electric lighting 
purposes, and electric motors for driving the machinery 
in the fitters’ shop. There are two 4#in. diameter and 
one 42in. diameter gravitation mains and two 18in. 
diameter rising mains, from the pumps, for supply from 
the station. On each of these is a Venturi meter, with 
recording apparatus. 
WORCESTER ROYAL PORCELAIN WORKS. 

These works were established in 1751 by Dr. Wall. 
Worcester had at that time neither coals, nor clay, nor 
skilled hands, but Dr. Wall succeeded in producing one 
of the most beautiful soft porcelains in Europe. After 
the death of Dr. Wall the works passed through various 
hands until, in 1862, the company which at present owns 
them was formed. Since then the manufactory has been 
largely extended. 

The raw materials consist of china clay, china stone, 
felspar, fire-clay, flint, calcined bones, ke. The following 
varieties are embraced in the manufactures of these 
works: fine porcelain, ivory porcelain, semi-porcelain, 
vitreous stoneware, Parian, «ec. 

In the mill on the ground floor are placed the washing 
pans which receive the material from upper storeys, and 
the ‘“arks ” where the ground substances are stored. On 
the upper floors are large pans for grinding the flint, &c., 
also pans for grinding the glazes, and a series of smaller 
examples for grinding colours. When the materials to be 
ground are thrown into the pans, which are about 10ft. in 
diameter and 3ft. deep, water is supplied to the depth of 
several inches, and, on the mill being put in motion, the 
particles are abraded against each other and between the 
runners and “ pavers” until they are reduced to the con- 
sistency of thick cream. The time necessary for grinding 
the different materials varies from twelve hours to ten 
days, after which they are passed through silk lawn 
consisting of about 4000 meshes to the square inch. 
Electricity is now employed as the motive power in this 
department. 

The clay sheds contain various clays which do not 
require grinding, but which are sufficiently pulverised in 
the state in which they are received. In these sheds are 
vats containing “ blungers,” which work the materials 
into a uniform mass like thick cream, called “ slip,” and 
this is allowed to run into reservoirs prepared for it in 
the mixing-room or slip house. 

Underneath the floor of the latter building are large 
“arks which act as reservoirs for the substances from 
the mill and clay house, and here are the mixing pots 
into which the ground materials are thrown by pumps. 
In the mixing pot is a shaft from which radiate arms 
carrying rows of magnets, which work through the 
materials so as to remove any particles of iron that may 
by any accident have got into them. From the mixing 
vat the material passes through a series of sieves worked 
by machinery. It is then pumped into a clay press. 
This is a machine where the “slip” is received into a 
number of chambers lined with linen bags, and where, 
by hydraulic pressure, the water is expressed until the 
mass assumes the consistency of paste. The clay paste 
from the press is then beaten and kneaded to make it 
tough, when it is ready for the workman. The usual 
methods of manufacture are known as “throwing,” 
“ pressing,” and “casting’’—the two former when the 
clay is in the state of paste, the latter when in “slip.” 

The man who works at the potter's wheel is called the 
thrower. He receives from his assistant a ball of clay, 
which he throws upon the head of the wheel or hori- 
zontal lathe, and presses it with both hands. The rotary 
movement causes the clay to rise in the form of a stalk 
or cone. This is then depressed and again made to rise. 
When it is thus made’ ready the moulder inserts the 
thumb of the left hand in the mass and moulds the out- 
side of the article with the other hand. The article is 
then detached, and is ready for the turner, who fixes the 
ware on his lathe and treats it in much the same way 
as he would a piece of wood or metal. He finishes the 
edge and foot, and, if necessary, the outside surface. 
Having completed the form of the cup, or whatever it is, 
the article is passed to the handler. Handles are pressed 
in moulds, and undergo the process of trimming and 
fitting. The handler proceeds to fix the handle on the cup 
with a little liquid “slip.” This acts as a cement, and, 
being of the same material, unites the two parts when 
burnt in the oven. The manufacture of plates and dishes 
is called flat pressing. For plates the clay is weighed 
into balls, which are beaten out into flat circles like pan- 
cakes. The manufacture of soup tureens, basins, &c., is 
called hollow-ware pressing, and these objects are all 
made in moulds. 

The manufactured objects being now ready for baking 
are taken to the placing house of the biscuit oven. Here 
they are placed in strong fire-clay “ seggars,” shaped to suit 
the different wares, and are by them protected during the 
firmg. Flat objects are bedded in exact forms prepared 
for them in ground calcined flint, a subject which does 
not melt nor stick to the china. Hollow pieces, such as 
cups, bowls, &e., are placed in numbers together in oval 
“ seggars,” and are ranged on china rings to keep them 
straight. The“ seggars,” when full, are fitted most care- 
fully, one over the other, in the oven. A china oven is 
built of fire-bricks, and is generally about 14ft. in diameter 
inside, and has usually eight fire-places. Firing occupies 
about forty hours and cooling about forty-eight hours. 
Having been burnt, the porcelain is now in a state called 
biscuit, and is sent into the dipping room which contains 
large tubes of various glazes—which have been ground on 
the mill for about ten days—to suit different wares. 
Here the ware is dipped in the glaze, and is then taken 
to the stove to dry. Then it is examined so that super- 





fluous glaze may be removed before it goes to the “ glost 
oven placing house,” where it is fired for sixteen hours 
and cooled for thirty-six hours. It is then sent to the 
white-ware rooms until required by the printers, painters 
or gilders. 

The processes of printing, painting, gilding, &c., are 
carried on in various workrooms. In the printing depart- 
ment a staff of artists is employed, who engrave on copper 
plates the patterns supplied by the designers. Painted 
work and gold are fired in special kilns, which occupy 
about eighteen hours to heat and to cool. The final 
process is burnishing, after which the finished articles go 
to the warehouse. The number of workpeople employed 
here is about 600. 








A NOTE ON TRAIN RESISTANCE. 
By LAWFORD H. FRY. 

Tur data contained in a paper by Professor Edward C. 
Schmidt, presented at the June meeting of the American 
Society of Mechanical Engineers, offers an opportunity 
to extend the investigation begun in Tuk ENGINEER for 
March 26th and April 2nd, 1909, of some recent train 
resistance experiments which have been made in Eng- 
land and on the Continent of Europe. The appear- 
ance of this paper will have an element of timeliness 
for the readers of THE ENGINEER, as considerable in- 
formation is given regarding the relation between the 
weight of a car and the pull needed to move it, a question 
which was discussed in the leading articles of May 6th 
and 20th. 

It may be said at once that Professor Schmidt's 
experiments show a very decided relation between the 
weight of a car and its specific resistance—that is, its 
resistance in pounds per ton; and at the same time 
they show that the resistance increases regularly with 
the speed. The experiments were made with trains 
in which the average car weight ranged from 32,000 1b. 
to 140,0001b., and with speeds of from 5 to 35 miles an 
hour. Professor Schmidt expresses the final results by 
a series of curves which give the resistance of a 16,000 lb. 
car as 3.7 thousandths of the weight at five miles, and at 
5.9 per thousand at 35 miles per hour, while the figures 
for a 140,000 1b. car are 1.5 per thousand at five miles, 
and 2.5 at 85 milesan hour. The conclusions, which will 
be examined in greater detail below, are based on the 
tests of 32 ordinary freight trains, the number of cars per 
train varying from 26 to 89, length of train from 1120ft. to 
3480ft., and weight of train from 747 to 2908 tons of 
2000 lb. The trains in which the average weight per car 
was more than 120,000 Ib., or less than 40,000 lb., were com- 
posed of cars of nearly uniform weight, while the trains 
with an average car weight between the above figures 
were either mixed or uniform as regards the weight of the 
cars. The cars were all American freight cars, carried on 
two four-wheeled trucks, but varied considerably as to 
the type. The tests were made on the Illinois Central 
tailroad, the train resistance being measured by means 
of a dynamometer car, which is the joint property of the 
railroad and of the University of Illinois. 

As in all tests of this nature, the experimental determi- 
nations show a considerable range of variation over 
and above that which is determined by the variable 
quantities under investigation. Professor Schmidt has, 
however, been able to draw a series of smooth curves 
which show for a given speed the variation in resistance 
produced by a change in the weight of the car, and also 
show for a given weight of car the variation in resistance 
with a change in speed. The latter curves are closely 
represented by the following formule :— 





When W = 15 tons, r = 7.15 + 0.085 V 
+ 0.00175 V2 (1) 

W = 30 tons, r = 5.02 + 0.066 V 
+ 0.00116 V2 (2) 


W = 45 tons, r = 3.82 + 0.031 V 
+ 0.00140 V2 . . (3) 
W = 60 tons, r = 3.19 + 0.016 V 
+ 0.00132 V2 . . (4) 
»  W = 75 tons, r = 2.87 + 0.019 V 
+ 0.00118 V2. . (5) 
Where W = weight of car in tons of 2000 lb., 
r = resistance of carin pounds per ton (2000 lb.) ; 
V = train speed in miles per hour. 


In the original paper similar formule are given for all car 
weights from 15 to 75 tons, increasing by steps of 5 tons. 
Professor Schmidt says of these formule :—* The results 
apply to trains running at uniform speed on straight and 
level track of good construction when the temperature is 
not lower than 30 deg. Fah. and when the wind velocity 
does not exceed about 20 miles an hour. It is 
believed that under these conditions the resistance of 
ordinary freight trains can be fairly accurately predicted.” 

From an examination of Professor Schmidt’s data I 
have found that the formula 
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will express the results of the experiments with the same 
degree of accuracy as those given by Professor Schmidt, 
while it has the advantage of expressing the effect of 
both weight and speed in a single formula. The symbols 
have the meanings given above. The results of the tests as 
expressed by the above formula seem to fit in satisfac- 
torily with previous experience. For cars weighing 
66,000 Ib. the formula gives a curve showing the relation 
between resistance and speed, which lies parallel to, though 
somewhat higher than that proposed by me for bogie 
passenger cars—THE ENGINEER, April 2nd, 1909. So far 
as the relation between car weight and resistance is 
concerned, the curve given by the Pennsylvania Railroad, 
as being equally applicable at all speeds between 5 and 
35 miles an hour, lies very close to the curve obtained 
from equation (6) for a speed of 10 miles an hour, for car 
weights from 150,000 Ib. to 50,000 1b. For lighter cars the 
Pennsylvania figures are about 15 per cent. higher than 
those from equation (6). 








The Chicago, Burlington, and Quincy results for speeds 
of 20 miles an hour give a curve parallel to that from (6), 
but with resistance values from 30 to 50 per cent. lower. 
Altogether, it may be said that Professor Schmidt's 
paper throws a good deal of light on a much debated 
question. 





BARROW-IN-FURNESS NEW WATER SUPPLY. 


ON July 21st, in the presence of a large gathering, Lord 
Richard Cavendish opened the new Duddon waterworks for 
the Barrow-in-Furness Corporation. These works are 
situated at the upper end of the Duddon Valley at the 
extreme northerly point of Lancashire. The water supply 
for Barrow previous to the bringing into being of these 
works was obtained from the Pennington district of Furness 
and three reservoirs were constructed—Poake Beck, Pen- 
nington and Harlech—at different times. 

The river Duddon was first considered as a means of water 
supply for Barrow and district in November, 1888, and a Bill 
was promoted in Parliament to enable the Barrow Corpora- 
tion to erect a weir about 3ft. high across the river Duddon, 
four miles from Duddon Bridge, and to take water at the 
maximum rate of five million gallons per day, but to this 
scheme there was great opposition, no less than thirteen 
petitions being presented against it. The main contenticn 
of the opponents to the proposal was that the amount of 
water which the Corporation proposed to take from the 
Duddon River would interfere with the natural scouring of 
the estuary, and that there would be a tendency for the 
navigable channel to silt up. The Select Committee of the 
House of Commons heard the case, and threw the Bill out 
on the ground that the preamble was not proved. 

In 1899 the question of the water supply again became 
acute in Barrow, there being in all some 80,000 people to 
provide for. The Duddon was again turned to, and the then 
borough surveyor, the late Mr. W. H. Fox, brought out a 
scheme which met the objections of those who had opposed 
the previous Bill. This scheme provided for the construc- 
tion of a compensating reservoir by the building of a dam 
across Seathwaite Tarn, a natural reservoir supplying the 
river. The scheme included the raising of the water level 
20ft., increasing the area of the tarn from 41 to 63 acres and 
the capacity from 350 million to 625 million gallons, and the 
making of intake works, settling ponds, &c., four miles 
above Duddon Bridge, with 174 miles of pipe line to a new 
service reservoir at Barrow. This was agreed to, and instead 
of taking 5 million gallons per day from the Duddon, as in 
the original scheme the Act provided that when a minimum 
of 3 million per day was passing down the river the Corpora- 
tion might takeall between thatamountand 5million, and when 
15 million gallons per day had passed the intake the Corpora- 
tion might take an additional million gallons per day. The 
Corporation have, however, to guarantee that a minimum of 
3 million gallons shall pass down the Duddon, and that any 
discrepancy between that amount and the actual flow in the 
river shall be made up from the Seathwaite Tarn. 

The area of the watershed, which is on the lower Silurian 
formation, is about 12,000 acres, of which about 1200 acres 
form the watershed draining into Seathwaite Tarn. The 
average rainfall is estimated at 90in. per annum. For the 
three driest consecutive years it was 70in. per annuro. §So 
long as the Corporation only require to take 2 million gallons 
per day from the Duddon it has been found, from observations 
made during the past four years, that only on three days per 
annum would it have been necessary to use compensation 
water. 





The original level of the tarn was 1210ft. above 
Ordnance Datum, which level has now been raised 
to 1230ft. The foundation of the dam is solid rock for 


its entire length of 1212ft. 
an overflow 50ft. in length. Its maximum thickness is 
26ft. 6in., and the minimum 5ft. Of the total capacity of the 
reservoir—625 million gallons—275 million gallons can be 
drawn off by means of an 18in. high- evel discharge pipe, 
which is 23ft. below the top-water level, and discharges 
direct into Tarn Beck. An 18in. syphon pipe enables a 
further 175 million gallons to be drawn off by reducing the 
water level 20ft. below the original top-water level, or a total 
of 450 million gallons, sufficient to supply the guaranteed 3 
million gallons per day to the river without any rainfall for 
150 days. These two 18in. pipes are controlled by sluice 
valves fixed in a valve-house, which also contains an air 
pump for charging the syphon pipe. There is an enormous 
fluctuation in the volume of water in the river Duddon. 

The weir at the intake is constructed of cement concrete 
with a limestone crest 104ft. in length, is placed diagonally 
across the river, and contains a fish pass in accordance with 
the requirements of the Board of Fisheries and Agriculture. 
An important feature of the intake works is the gauges, 
which have been designed so that the provisions of the Act 
with regard to ensuring that before any water is extracted 
there will be the three million gallons per day passing down 
the river shall be fulfilled. The arrangements may briefiy be 
described as follows :—Near the eastern end of the weir are 
two gauges, one an automatic gauge 4ft. 6in. wide, which 
ensures that a minimum quantity of three million gallons 
per day shall pass by the intake before any is drawn 
from the river, the other a fixed limestone gauge 10ft. in 
width, which merely measures the volume passing down the 
stream over and above the three million gallons measured by 
an automatic guage. The supply to the settling tanks is 
regulated by a gauge-house, in which is fixed a further 
automatic gauge, 10ft. in width, actuated by floats and 
depressing weights. This gauge is so constructed that when 
water, 2?ft. in depth, is flowing over the cill two million gallons 
per day of water passes into the settling ponds. When there 
are 15 million gallons per day passing down stream depress- 
ing weights come into action and depress the gauge until a 
depth of 34ft. is reached, the additional Yin. representing the 
extra one million gallons of water per day, making a total of 
three million gallons passing to the settling ponds. The 
arrangements are entirely automatic. As the volume in the 
river decreases the gauge is automatically adjusted. To 
prevent solid and floating matter, such as leaves from getting 
into the gauge and settling ponds, the water first passes 
through a galvanised iron screen. 

The water flows into the settling ponds, which are each 
184ft. by 40ft. by 3ft. 6in., with a total capacity of 275,000 
gallons, and they are constructed with concrete walls and 
floors. The water is taken in at the bottom of the pond 
through a perforated wall, and flows out at the opposite end 
into the chamber at the commencement of the 22in. main. 


The dam is provided with 
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THE LAUNCH OF THE CUNARD LINER FRANCONIA 


SWAN, HUNTER AND WIGHAM RICHARDSON, LIMITED, WALLSEND, BUILDERS 








Immediately below the inlet is a Venturi meter recording the 
number of gallons passing and forming an additional check. 
The pipe track to Barrow is 174 miles long, and has an 
hydraulic gradient of about 3ft. per mile. The new high 
service reservoir is situated at the top end of Thorncliffe-road, 
and has a capacity of 2 million gallons. It 
another high service reservoir of larger capacity. The supply 
from the mains to the reservoir is controlled by an equi- 
librium valve, which gradually shuts off the water when the 
reservoir is full. The contract for the intake and the dam at 
Seathwaite Tarn was let to Kennedy Brothers, of Glasgow, for 
£55,465, the contract for the pipe line to John Aird and Co., 
for £68,378, and the high service reservoir to Clark and 
Robinson for £6760. 


THE LAUNCH OF THE CUNARD 
STEAMSHIP FRANCONIA. 
COMPLETE success attended the launch, on Saturday 


afternoon last, 
Hunter and Wigham Richardson, Limited, of the steamship 
Franconia, for the Cunard Line. Although not so large in 





| performed 





1000 tons used in 
case of the Mauretania’s launch. The naming ceremony was 
by Lady Forwood, the wife of Sir Wm. 
B. Forwood, in the absence of Mrs. A. A. Booth, the wife of 


of the vessel, as compared with 


| the chairman of the Cunard Steamship Company. 


is close to | 


| can generally escape from injury. 


from the Wallsend Shipyard of Swan, | 


point of gross tonnage, nor built with the object of attaining | 


the unrivalled speed of either the Lusitania or the Maure- 
tania, yet the Franconia will embody sufficient features— 
especially in respect of her passenger accommodation—that 
sie is destined to take her place in the front rank of modern 
transatlantic steamships. The Franconia will primarily be 
attached to the Boston service, now being carried on by the 
Ivernia and Saxonia. 
either of the two latter boats ; in fact, she will be the largest 
boat to enter Boston harbour. During the winter season it 


She will be larger and faster than | 


is understood that the Franconia will be attached to the | 


Cunard fleet cruising between New York and the Mediter- 
ranean. When complete and ready to start on her first 
voyage early next year, the Franconia will have been con- 
structed and fitted out in something like record time, as it is 
anticipated she will be completed in little more than fifteen 
months, reckoning from the time when the keel plates were 
laid. 

The first preliminary particulars of this addition to the 
fleet of the Cunard Line were given in THE ENGINEER of 
September 3rd and October 29th last, but it may not be with- 
out interest to here record the principal measurements, which 


are :—Length overall, 625ft.; breadth overall, 72ft.; depth | 


from top of houses to keel, 90ft. ; gross tonnage, 18,000 tons ; | 


displacement, 25,000 tons. The machinery will consist 
of inverted, quadruple-expansion reciprocating engines, 
balanced on the Yarrow, Schlick, and Tweedy system, 
having four cranks to each set. 
10,500 tons, over 520ft., giving 2.1 tons per square foot. The 
declivity of the ways was }$$nds of an inch to the foot, with a 
camber of 12in. in 700ft. From the first movement to the 
time the ship was brought to rest only 70 seconds elapsed, 
the maximum speed whilst moving down the ways having 
been registered at 20ft. per second. The system of launching 
was the same as that so successfully adopted in the case of 
the Mauretania, but on Saturday last the eight triggers were 


disposed four abreast and two on each of the outer sides | 
The first four triggers were distant 189ft. from | 


of the ways. 
the bow, and the others 71ft. and 62ft. respectively. About 
530 tons weight of drags were requisitioned for the launching 


AEROPLANES AND THE LAW OF 
NEGLIGENCE. 


THE recent accidents in which several daring aviators 
have come to an untimely end suggest certain inter- 
esting questions to the legal mind. If one may utter what 
appears to be a mere platitude, the flying machine occupies 
@ unique position in the world of locomotion. If a horse 
bolts on the highway, the ‘‘ liege subjects’’ using the road 
If a motor car breaks 
down, it either stops, or runs into the ditch—to the imminent 
danger of those who are ‘‘ up’’—but without doing much 
harm to anyone else. Finally, if injury is occasioned 
through the negligent driving of any mere vehicle on wheels, 


the question of liability can be settled in accordance with | 


rules of law which have been handed down through the 
centuries. 

But who shall define the law of the air? 
legal text-books for some light and leading on the subject ; but 
the only case to be found is one in which it was said to be a 
trespass to pass over a man’s land in a balloon. 
is clearly good law—for a man owns his land usque ad 
celum—it assists but little in the solution of the problems 
suggested by the aeroplane. A balloon is a comparatively 
harmless machine. If something goes wrong, the aeronaut 
can generally manage to drop gently to earth. Coming 


down gently, he is not likely to inflict injury upon persons | 


beneath him, although he may do some injury to property, 
for which he may be sued—as the lawyer says—in fort. 
With the aeroplane things are very different. A wire breaks, 
one of the planes become torn, the rudder gets unshipped, 


and straightway the entire machine falls heavily to the ground, | 


possibly killing some and maiming others. The unfortunate 
aviator is not there to take the blame, as he is probably the 
first victim of the disaster. 
held responsible? We are not conjuring up the vision of a 
thing impossible. 
any aviation meeting. 
has yet occurred. 

The serious question for consideration is what, if any, is 
the liability of those who organise an aviation meeting, and 
admit visitors by ticket. In the nature of things it is 


| impossible absolutely to ensure the safety of those visitors. 


The launching weight was | 


The proceedings can only be watched in the open air. The 
aviators cannot always be kept within the confines of the 
aerodrome. An accident may happen at any minute, and 
people in the crowd may be injured. 

A little consideration will show that to decide the question 
of liability it is not necessary to go far afield. The question 
is: What is the liability of one who invites others on to his 
premises? Does he ensure that they will not be injured? 
When a man goes on to the premises of another on business 


in which the owner is interested, the owner is bound towards | 


such a person to use reasonable care to prevent damage from 
unusual danger of which he knows or ought to know. The 


law thus states in a well-known work on ‘‘ The Law of 


One searches | 


While that | 


Who, then (if anyone) can be | 


A disaster of this kind might happen at | 
It is a miracle that no such calamity | 


Torts ’’ :—‘' The breach of duty which will render an owner of 
premises liable to a person coming there on business consists 
either in (1) neglecting to give warning of hidden sources of 
danger which are known to him; or in (2) omitting to take 
proper precautions to acquire knowledge of the danger, and, 
having acquired it, to give proper warning. As towards a 
bare licensee not coming on business, the owner is liable 
only for negligence of the first kind. But as towards either 
| class of licensees, the owner having given due warning, is 
| free from all responsibility.”’ 
| Applying this principle, it is clear that no liability can 
| attach to the man who admits visitors to his aerodome. It 
| is patent to all that the aeroplane will occasionally cross the 
| bounds and soar above the heads of the spectators. 


THE RAILWAYS OF THE WORLD. 


THE total length of the railways in the world at the 
end of 1908 amounted to 614,930 miles ; this total repre 
sented an increase of 16,538 miles during 1908 and of 14,700 
| miles during 1907. The new railways opened during 1908 
were distributed as follows :—The United States, 4110 miles ; 
Mexico, 1249 miles ; Brazil, 
Russia in Asia, 763 miles ; 


| Argentine Republic, 1183 miles ; 
| 1231 miles; Canada, 864 miles ; 
| Africa, 6884 miles; German Empire, 625 miles; Austria 
Hungary, 625 miles; Europgan Russia, 286 miles ; France 

1874 miles; England, 514 miles; and others with lesser 
| lengths. 

The American continent possesses the greatest length of 
railway lines ; it heads the list with 315,148 miles, of which 
235,354 miles belong to the United States, and this includes 
the 362 miles of railway in Alaska. Asia has a total of 
59,144 miles of railway, of which China has 5926 miles, 
while Japan has 5063 miles. Africa has now 19,320 miles, 
while Australia has 18,061 miles. The German Empire has 
37,000 miles; European Russia has 36,778 miles ; British 
India, 30,748 miles ; France, 30,078 miles ; Austria-Hungary 
26,398 miles; Canada, 23,692 miles; Great Britain and 
Ireland, 23,290 miles; Argentine Republic, 15,563 miles ; 
Mexico, 14,941 miles; Brazil, 13,257 miles; Italy, 10,449 
miles; Spain, 9311 miles; and Sweden, 8520 miles. The 
remaining countries have each less than 6250 miles of rail 
ways. 

With regard to the length of railway lines and the extent 
of the country, Belgium heads the list with 27.5 miles per 
100 square miles, while in Great Britain and Ireland the 
proportion is 11.8 miles, and in the United States it is only 
4 miles. With regard to the population, Queensland comes 
first with 724 miles for every 10,000 inhabitants ; inthe United 

| States the proportion falls to 274 miles per 10,000 of popula 

| tion; in Germany the proportion is 74 miles, inclusive of the 
secondary railways, and in England it is rather more than 
54 miles per 10,000 people. 

The cost of construction is reckoned to amount to £25,360 
per mile in Europe, and to £13,600 per mile for the rest of 
the world; at this rate of outlay on European railways the 
cost of their construction has amounted to £5,146,309,040, 

| and the cost of the railways built in other parts of the world 
has been £5,598,657 ,500. 


the 


UNIVERSAL DRILLING AND BORING 
MACHINE. 

THERE has recently been constructed at the works of 
Joshua Buckton and Company, Limited, Leeds, a powerful 
universal horizontal drilling and boring machine for heavy 
ordnance. It was speeially designed for using high-speed 
tool steel to the fullest advantage. When cutting with 
| three tools working at a speed of 35ft. per minute on forged 
steel, the machine will take a cut fin. wide, with a penetra- 
| tion of ;in. per revolution of the spindle. That is to say, 
it will enlarge a 9in. hole at one pass of the tool to 104in. 
diameter at this rate. 

The maximum distance from the top of the tables to the 
axis of the boring spindle is 5ft., whilst the standard which 
carries the spindle has a horizontal range of 8ft. The main 
bed is 18ft. long, and it will be observed from the illustration 
that it carries two work tables, each 8ft. by 4ft., the saddles 
| carrying these being provided with self-acting reversible 
power traverse and hand adjustment. The tables can be 
operated separately or coupled together and worked as one, 
each table having a 2ft. transverse adjustment on its saddle. 
The spindle is 6in. diameter and has positive variable self 
acting feed motions and quick hand adjustment over a 
range of 46in. Three levers readily accessible from the 
platform, carried on the vertical standard, enable the 
operator to move rapidly either the upright, the boring head 
stock, or the tables at will, whilst from the same position the 
hand and power feed gear of the spindle are controlled. The 
machine—a view of which is given on page 116—-is fitted with 
two adjustable stays, the bearings for carrying the boring 
bar being balanced and having means for vertical and 
horizontal adjustments. 


OBITUARY. 


GEORGE FLETT. 

Iris with great regret that we learn that Mr. George 
Flett, managing director of Dick, Kerr and Co., Limited, 
and director of the Amalgamated Railway Carriage and 
Wagon Company, Limited, met his death on Wednesday 
in a motor car accident in Birmingham. In company 
with two co-directors—Messrs. J. F'. Cay and L. Docker 
—of the Jatter company, Mr. Flett was being driven in a 
motor car from a board meeting to the New-street 
Station on his way to London. The car was running at 
a moderate speed, but the driver, in turning the car to 
avoid running over a child who had suddenly dashed in 
front of the vehicle, collided with the kerb and the car 
was overturned. Mr. Flett, who was riding beside the 
driver, was thrown out, pinned beneath the car, and 
received internal injuries, from which he died shortly 
afterwards at the General Hospital. 


RoyAL MereorRoLocicaL Society.—His Majesty the King has 
| consented to become the Patron of the Royal Meteorological 
| Society. 
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RAILWAY MATTERS. 


Tue Canadian Northern Railway Company has been 
called upon by the Premier of Alberta to fence in lines and right 
of way in that: province, and the work, which was ordered at the 
instance of farmers living along the lines, is to be begun at once. 





VaNnapruM cast iron was specified for the cylinders of 
183 new locomotives recently built for the New York Centra] and 
Hudson River Railway, according to a paper read by Mr. G. L. 
Norris before the New England Foundrymen’s Association. 
reported that a pair of cylinders of this material in service for two 
years on an engine which ran 200,000 miles showed only micro- 
scopical wear, 

AccorpinG to an American contemporary, all the 
through trains of the Burlington system are now lighted by 
electricity. No such extensive and costly improvement of coach 
lighting has been attempted before. These electric-lighted trains 
run between Chicago, St. Louis, St. Paul, Omaha, Kansas City, 
Denver, Billings, Spokane, Seattle, Tacoma, and Portland. 
yenerator is situated in the baggage car, and an electrician is on 
duty on each train. 


Irv is understood that a change of route is likely to be 
made in regard to the tramway line between Dunfermline and 
Rosyth. The Provisional Order gave authority for the tramways 
tu proceed by way of Grange-road to a point where the dock gates 
will be erected. This is the direct route, but it is believed that 
in view of the narrowness of the road and the cost which would be 
incurred in widening it, it will be abandoned in favour of the 
high road between Dunfermline and Inverkeithing. When the 
line has reached as far south as the road recently constructed by 
the Admiralty at the north limit of their boundary it will strike 
westwards, and probably return to Dunfermline ¢/4 the main road 
to Broomhall and Limekilns. 


Ir is reported in the Electrical Review that the 
municipal authorities in Stockholm have granted a concession to 
Mr. Henrick Nauckman, the representative of a company, for 
arranging regular traffic through the main streets of Stockholm by 
means of electrical trackless trolley omnibuses. One of the con- 
ditions before granting the concession was that regular tratfic 
should commence not later than July Ist, 1910, but the promoters 
petitioned the municipal authorities that the concession should be 
prolonged until. July Ist, 1911, as the petrol omnibuses which they 
had at first intended to employ would be quite unsuitable, and 
they wished to employ the electric omnibuses, which, on account 
of the narrowness of the streets in Stockholm, they considered 
preferable to the former, The electrical vehicles are also quieter 
and free from smell, 


ACCORDING to the Times, the longest bridge in Switzer-. 


land was completed a few days ago on the Toggenburg-Constance 
line. The bridge, which spans a ravine and a stream, is 350 m. in 
length and 98 m. high, while the principal piers have a foundation 
depth of 10m, The central span is 120m. long. Owing to the 
fact that the line is an important strategic one, precautions have 
been taken to demolish it instantly, and for this purpose a 
dynamite chamber has been built under the bridge. About 29,000 
cubic metres of masonry were employed in the construction of the 
bridge, which, so far, has cost £80,000. Under the supervision of 
Federal engineers and experts, the bridge was subjected to severe 
tests. Four loaded locomotives, each weighing 87.7 tons, were 
placed on the principal span for ten minutes, and a heavy goods 
train was passed over at full speed. 

AccorpInG to the Electrical Review the various local 
authorities in Rhenish-Westphalia, who have hitherto partici- 
pated in the expenses faclieeinl in promoting a scheme for the con- 
struction of an electric railway to connect together a number of 
towns and districts, met recently at Essen and resolved to abandon 
the original plan, which had been objected to by the State Rail- 
ways. In place of a high-speed line worked at 75 miles an hour, a 
new project is to be put forward with a view to the Government 
granting a concession for a railway operated at one-half this speed 
on a special track of its own. The line is to be of the type of the 

serlin Elevated and Underground Railway, the service is to be at 
intervals of ten minutes, and thirty-one stations are provided for, 
the total expenditure being estimated at £5,000,000, which would 
he raised half in shares and half in bonds. The promoters are of 
opinion that the new scheme will meet the objections of the State 
Railway authorities. 

\r a Light Railway Commissioners’ inquiry on July 
19th Mr. Wedderburn said that the proposed funicular railway for 
Malvern would require only two cuttings, one 5}ft. deep and the 
other 44ft., and it was proposed to construct the five bridges that 
would be necessary and the stations of rustic woodwork, so that 
they would not be unsightly. It was intended to work the railway 
by electricity, and to have at each end an underground chamber 
as a power station. People in the centre of Malvern would not see 
the line until it emerged from the trees. He did not know that 
any parallel to the proposed railway could be found in England. 
Further evidence showed that the new line was estimated to cost 
£9335, Evidence was also given in opposition. At the conclusion 
of the inquiry the commissioners said that as the railway would be 
over common land the consent of the Board of Agriculture would 
be necessary, but, subject to that, they were prepared to grant an 
order for the construction of the line, as they believed that the 
balance of publie opinion was in favour of it. 


From the report of the Block Signal and Train Control 
toard it appears that the total mileage in the United States 
operated under the block system upon Ist January, 1910, was 
60,758 miles. Of this mileage 14,237.7 was equipped with auto- 
matic and 51,520.3 with manually operated signals. During the 
year 1909 there was an increase of 2047.1 miles in the length of 
road equipped with automatic signals, and an increase of 4162.2 
miles in the length of road covered by the manual block system, 
making a total increase in miles covered by the block system of 
6209.3 miles. Ten lines which had not previously used block 


He | 


NOTES AND MEMORANDA. 


Two reinforced concrete water tanks have been built 
as part of a concrete block chimney in France. The chimney is 
180ft. high, the diameter at the summit 7ft. 9in. and the tank 
capacity 27,000 imperial gallons. The tanks form annular rings 
about the stack. 


In a report prepared by the United States Govern- 
ment agent, H. Studneczka, the production of artificial rubber by 
a German inventor is commented upon. The invention is based 





| on the boiling together, under certain conditions, of isoprem with 


The | 





| in thinner layers. 


acetic acid in a closed tube, the result being the creation of a grey 


| composite ioamerasy 4 all the properties of pure rubber and capable 
| of being vu 


canised in the same manner. 
ComPRESSED air for cleaning the electric machinery in 


| all parts of the filtration building of the Cincinnati water purifi- 


cation works has been made available, according to the last annual 
report of the Water Department of that city, by the installation 
of a motor-driven compressor and a small air receiver in the pump 
room of the head-house. From the receiver a lin. pipe line, with 
suitable outlets, is run through the pipe gallery of the filter- 
house and into the chemical-house. A flexible hose attached to 
outlets on the line permits the electric equipment to be cleaned 
readily. 


Tue Zeitschrift fur Electrochemie of July 1st describes 
briefly a number of applications of the. mercury are lamp to 
ery of sterilisation. It is said that a second’s exposure to the 
ight of a 220-volt lamp is sufficient to render completely sterile a 
layer of water 4in. deep, whilst fuller details are given concern- 
ing the performance of a 110-volt lamp. This latter lamp will 
sterilise 2ft. of water in 5 minutes, 2in. in 4 seconds. Opaque or 
but slightly translucent liquids, like milk, require longer exposure 
Nothing is said about the position of the 


| lamp to the liquid, but presumably this must be close ; nor is it 


| arguing, states a contemporary. 
Attempts have been made to im- | 


stated what current is taken by the lamps, so that the cost of the 
process cannot be calculated. 
apparatus supplied with a 110-volt lamp for household use can 
sterilise from 80 to 240 gallons an hour. 


A NIGHT-LAMP circuit, containing 25 four candle-power, 
110-volt carbon lamps, supplied with energy from a storage 
battery, has been put into use on the steamship Alabama, of the 
Goodrich Line, plying on Lake Michigan between Chicago and 
Muskegon, Mich. The battery is mounted at the highest point of 
one of the upper decks, so that in case of emergency or accident, 
as in the event of the vessel’s foundering, the corridors will 


continue to be illuminated to aid in the escape of passengers, even | 
The | 


after the engine-room becomes submerged and _ useless. 
battery of 56 cells has a rated output of 4.5 ampéres for eight 
hours, and will supply energy to the 25 lamps above mentioned 
for 10 hours at a charge. At night, after the regular generator 
circuit has been turned off, the deck and corridor lamps will 
receive energy from the battery exclusively, so that in case of any 
accident sufficient light is assured, without the manipulation of 
switches or automatic devices, to assist in passengers’ escape. 
The battery is charged during the day from the ship’s generators. 


THE utility of the portable steam engine does not need 
The persistence of the type is 
sufficient proof of its utility. 
prove the economy of portable engines by using oil engines 
instead of steam, and occasionally gas engines have been tried. 
There should be a considerable tield for the portable suction gas 
engine, especially if small suction producers using ordinary fuels 


| prove to be as reliable and as simple to operate as the variety 


| using coke and anthracite. 


signals appear in this report, and twenty-two lines have made | 


changes in their block signal installations. During the last few 
years telephones have been put into use on a number of lines in 
place of telegraph instruments for the transmission of dispatchers’ 
orders, The telephone is used for the transmission of train orders 
on about 275 railways. The aggregate mileage operated by these 
companies is 131,014 miles, and the telephone is used on 26,344 
miles of road, 


A RETURN prepared by the Railway Department of the 
Board of Trade, and published as a White paper, shows the 
periods of duty exceeding twelve hours worked during April by 
servants employed by the principal railway companies after the 
deduction of time, if any, spent in travelling home after relief, and 
of certain definite and continuous intervals of rest of four hours or 
upwards, The return deals with 108,562 servants, who worked 
during the month a total of 2,649,387 days, and shows that the 
number of days on which the men were on duty for periods 
exceeding twelve hours by one hour or upwards amounted to 
17,141, or 65 per cent. of the total days worked. In England and 
Wales, 91,535 railway servants worked 2,218,366 days, and 15,164, 
or 16.57 per cent., were on duty more than twelve hours at a time 
on any one or more occasions, 187 being allowed to resume 
duty with less than nine hours’ rest. Altogether in Scotland, 
14,140 servants were employed 353,558 days, 3789, or 26.80 per 
cent., working more than twelve hours at a time, and 17 men 
resumed duty with less than nine hours’ rest. With regard to 
Ireland, the returns show that 2887 men worked 77,463 days, and 
of them 866, or 30 per cent., did more than twelve hours’ duty at 
a time, whilst 91 men resumed duty with less than nine bours’ rest. 





In some respects the steam engine 
is ideal, the ease with which it can be stopped and started and its 
generally high reliability being strongly in its favour. On the 
other hand, portable engines commonly receive atrocious treat- 
ment, and when boilers are corroded high-pressure steam is a 
dangerous thing. Boiler explosions are not very frequent, 
it is true, but the possibility is a drawback. The suction gas 
producer has its drawbacks, but the great popularity which 
it has achieved among non-technical people is evidence of its suit- 
ability for the conditions under which portable steam engines 
work. 

THE extraction of oil from deep wells by the Leinweber 
method is accomplished by means of an endless cable carrying 
absorbent material. As described by Mr. F. A. Talbot in the 
Engineering and Mining Journal, a belt faced on one side with 
carpet shag is lowered into the bore hole and absorbs oil as the 
band trails through the pit; the band is subsequently passed 
through mangling rollers above ground and the oil which it con- 
tains squeezed out, the dry portion of the band descending con- 
tinuously into the pit. The equipment was put into actual opera- 
tion at a bore hole 3838ft. deep in the Galician oil fields. 
cable used was built up of a series of steel wires each 0-098in. in 
diameter. The band was 2-2in. wide and covered with shag. It 
was found that the band possessed an absorbing and hauling 
capacity of 9-160z. of crude oil per foot of cable, and the net 
yield at the rollers was 7 0z. per foot of band. The cable speed is 
given as 24ft. per second. A plunger system previously used at 
this hole raised 44,0001b. of oil per day, according to Mr. Talbot. 
With the Leinweber band the yield was about 50 per cent. greater, 
the aggregate being 66,000 Ib. 


We hear that Mr. Herbert Smethurst, of Oldham, has | 


invented a dust-collecting machine for card-rooms. It is self- 
contained and does not require the erection of any overhead 
piping. It consists of a dust-coliecting receptacle mounted on a 
trolley which can be wheeled down the alley between the cards 
and employed to remove the dust from each ecard as it is 
stripped. Within the dust-collecting receptacle a special type of 
fan is mounted. This fan is driven by a rope from the rope pulley 
of each card. Suitable flexible pipes are connected to the dust 
receptacle and can be connected to a cowl or cover surrounding 
the stripping brush. The inner side of the receptacle is covered 


with cloth, which acts as a filter, and, although allowing the | 
induced air to escape into the atmosphere of the card-room, pre- | 


vents any dust or other foreign matter from passing through. 


When in position the flexible pipe is connected to the cowl, or | 


cover, and stripping commences. The dust generated by the 
stripping process is collected in the receptacle, the strips in the 
brush being removed by hand as hitherto. It is arranged to work 
both with a right or left-hand card. 


INFORMATION concerning the characteristics of molyb- 
denum used as a material for arc lamp electrodes is given in two 
American patents granted on June 14th to Mr. George A. 
Thomson. The inventor states that by the use in an are lamp of 
a metallic electrode containing molybdic material an are of great 


| brilliancy can be produced, and that the light from such are will 


be white and of maximum volume. The molybdic material may 
be in the form of metallic molybdenum, associated with a material 
having greater electrical conductivity than metallic molybdenum. 
The molybdenum oxide may be in comminuted form and held 
together by suitable binding material, and other material (such as 
metallic iron) will preferably be added to increase the conductivity 
of the electrode. It is said that excellent results have been 
attained with the use of an electrode containing as much as 86 per 
cent. metallic molybdenum. It has also been found that an are 
of large volume and great brilliancy giving white light can be 
produced with the use of an electrode employing concentrates 
made from molybdenum ore containing approximately 15 per cent. 
oxide of molybdenum. An arc of great volume and brillianey with 
white light can be produced with the use of a ferro-molybdenum 
electrode containing approximately 10 per cent. of metallic 
molybdenum and 90 per cent. metallic iron, 


It is stated, however, that one | 


MISCELLANEA. 


WE hear that the Admiralty have issued instructions 
for the wooden line-of-battleship Tenedos IT., formerly the Duncan, 
to be sold out of the Royal Navy by public auction. Built fifty 
years ago, the old ship, which at one time carried an armament of 
81 guns, has served as flagship on the North America and West 
Indies Station, and also for many years as flagship of the Com- 
mander-in-Chief at the Nore. For upwards of twenty years 
she has done duty as depét ship at Chatham, her name 
having been altered from Duncan to Pembroke and then to 
Tenedos II. 


AccorDING to the Electrical Review, there were during 
the past year 27 cases of lead poisoning in accumulator works, 
of which two were fatal. There were 29 such factories working 
under the Regulations of the Factory Department for dangerous 
trades, and the report of the inspector shows that the principal 
regulations were fully observed in all of these ; irregularities were 
few, and were immediately remedied. Nystagmus—oscillatory 
movement of the eyebal]l—has been observed in workers at electric 
lamp factories, employed in laying out metallic filaments, and in 
the flashing process. 


THE announcement is made that the Hamburg-American 
Company has ordered from Messrs. Blohm and Voss, of Hamburg, 
a 9000-ton liner, which is to be propelled by motor engines. It is 
stated that the motors to be installed in the vessel are to be of the 
Diesel type, and that they will be constructed in Germany. The 
new liner will have twin screws driven by two Diesel engines, each 
of 1500 indicated horse-power, and these will, it is estimated, give 
the ship a speed of between 12 and 13 knots. Up to the present 
time the largest Diesel engine employed in any sea-going vessel was 
of 500 horse-power. This engine was fitted in the yacht Lady 
Evelyn. 

Ir is stated that a Bill is to be introduced into the 
French Parliament making Greenwich time compulsory instead of 
Paris time, which differs from it by about nine minutes. If the 
Bill becomes law, France will thus be brought into line with the 
zone system of referring time to meridians differing by an integral 
number of hours from the Greenwich meridian. It is thus not so 
much a question of one country adopting the time standard of 
| another as it is of France accepting an international system of time 
reckoning. M. Millerand, Minister of Public Works, has been 
asked by the French Cabinet to support the proposal to substitute 
Greenwich time for the time of the Paris meridian when the 
| matter is brought before Parliament. 


| On Saturday last a large number of members of the 
| Metropolitan Water Board and guests paid a visit to the Chingford 
| reservoir, now in course of construction. Since the works were 
commenced two years ago, great progress has been made by the 
| constructors, who have had as many as 1200 men employed. The 
| river Lea had to be diverted, and the sides of this river form now 
| asplendid promenade about three miles in length. The reservoir 
| will be capable of containing 3,000,000,000 gallons, and the water 
|; area will be about 416 acres. The original estimated cost, 
| including the construction of the reservoir and new pumping 
| station, with machinery capable of raising 200,000,000 gallons per 














| day, and the accompanying works, was £550,000. 


The | 


At a recent meeting of the Société Internationale des 
Electriciens held in Paris, an interesting paper was read by M. 
Mongin on “‘ The Electrical Installations in Rio de Janeiro.” The 
authorities of the city, which has a population of about two 
millions, granted the concession for the electrical services—light- 
ing, power, tramways, and telephones—about five years ago to the 
Rio de Janeiro Tramways, Light, and Power Company. All the 
services, with the exception of the telephone, are supplied from a 
single central generating station of a capacity of 40,000 horse- 
power. The plant is situated about 50 miles from the city, and 
supplies three-phase current at 88,000 volts pressure, which is 
| transformed on the outskirts of the city to 23,000 volts for the out- 

lying mains and to 6300 volts for the city mains, and finally to 100 
| volts for the lamp cireuits. Another portion of the high-tension 

supply is transformed to 600 volts continuous current for the 
| tramways and arc lamps. 


Tue Electrician gives some particulars of the proposed 
second power station of the Shawinigan Water and Power Com- 
pany. This station will be situated near the present generating 
plant at Shawinigan Falls, on the St. Maurice River, about 85 
miles from Montreal, and will be designed for a capacity of 75,000 
horse-power, as against 55,000 horse-power in the case of the 
existing station. It is stated that the company’s transmission lines, 

| which are of aluminium carried on wooden poles, are at present 
the most extensive in Canada, exceeding a total of 400 miles. For 
transmission to Montreal the current, which is generated at 2200 
volts, is transformed up to 50,000 volts ; 3000 horse-power is 
supplied to the Montreal street railways, and 15,000 horse-power 
to the Montreal Light, Heat and Power Company. It is of 
| interest to mention that the Shawinigan Company supply 25,000 
horse-power of water-power—undeveloped—to the Northern 
Aluminium Company, and 14,000 horse-power of water-power to 
the Belgo-Canadian Pulp and Paper Company. The greater part 
of the above power is obtained at a second dam about a mile up 
the river. 
AFTER being in course of construction for several years, 
| the new central telephonic exchange at Hamburg, which has dis- 
placed the five exchanges hitherto existing, as well as those at 
Altona and Wandsbek, has just been brought into operation. 
According to the Electrical Review, it has 35,000 connections, but 
| is organised for a capacity of 80,000, and is, therefore, claimed to 
| be the largest exchange in the world. The exchange is arranged 
on the central battery system, in conjunction with the so-called 
new distributor principle, which is claimed to render conversations 
more distinct, to enable connections to be made more rapidly, and 
faults and errors to be more quickly ascertained. Under the dis- 
tributor system all calls reach one place, from which they are 
distributed among the female officials according as they may be 
occupied or not at the time. Each call lights a small glow lamp at 
the distributor place, where lamps also show which girls are avail- 
| able at the moment for dealing with the calls, and in this way the 
| work is more evenly divided among them. The subscribers are 
| formed into groups of 10,000, and advantage has been taken of the 
| 


inauguration of the new exchange to convert the whole of the 
subscribers’ lines to the twin-wire system. 


Since the repeal of the Dutch Patents Act in 1869, 
patentees have been without protection in Holland. The repeal 
of the Act was due to the opinion that patents were obstacles to 
the free development of industry, but experience has not sup- 
ported the conclusion. After many delays a new Patents Bill has 
been drafted, which will shortly be considered by the First 
Chamber and probably passed. The main requirements of the 
Bill are as follows :—There must be novelty in the discovery, and 
it will be considered lacking if the discovery should have been pre- 
viously so described as to have been already capable of technical 
application. Instruments and machines used in manufacture are 
patentable, as are also foodstuffs. A new material or sub- 
stance is not patentable, but may be protected by patenting the 
method of making it. The discoverer of a patented improvement 
to a previous patent is to have the right to purchase the original 
patent from the holder, and this right may be enforced by law. 
If the patentee takes no steps to work his patent for three years 
after obtaining it, he may be forced to sell his rights or grant 
licences, and if five years elapse and the patent is not being 
actually worked in Holland it becomes invalid, The rights are 
granted for fifteen years, 
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INQUIRY. 


THE STRENGTH OF SHACKLES, HOOKS, &c. 

Sir,—Gan any of your readers inform me if there are any tables pub- 
lished for engineers or riggers giving the approximate strength of such 
articles as shackles, pins, hooks, bolts, &c.?- At present I can only find 
that the existing engineers’ tables only publish formule which 1 find 
tedious when preparing specifications. My particular requirements are 
for loads of 3 to 20 tons and over. M. B. 

July 25th. 
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The Railway Congress—And After. 


ELSEWHERE in this issue we continue the 
account of the eighth Session of the International 
Railway Congress, which, in its twenty-fifth year, 
has just concluded a meeting in Berne. Before 
separating it was agreed that the ninth Congress 
should be held in 1915, in Berlin. It is a long ery 
to that time, but while the matter is fresh there are 
certain features that must be noted if the Associa- 
tion is not to lose its usefulness. We fear it must 
be admitted that the recent Congress has not been 
an unqualified success from the British point of 
view. It may be that our vision has been some- 
what obscured by the remembrance of previous 
meetings. That in London, in 1895, was the first 
in which British railways took any serious part, 
and which it should be remembered owed a great 
deal to Mr. W. M. Acworth, who acted as the local 
secretary. Our railways were the hosts, and rose 
to the occasion, with the result that much good 
work was done. In 1900 the Exposition Univer- 
selle was being held in Paris, and the Congress met 
in the grounds. It is needless, then, to say that 
the Paris Congress was a success. Five years 
later—in 1905—the meeting was held in Washing- 
ton. American railway methods had been for 
long an attraction and an object for study. 
Naturally, therefore, the Washington meeting offered 
inducements which in themselves contributed no 
little to its success. What 1895 was to British 
railway men 1905 was to the American. The 
latter entered con amore into the proceedings, and, 
in addition to attending the discussions, organised 
excursions and showered hospitality on an un- 
paralleled scale. Berne, therefore, laboured under 
a great disadvantage in having to compete with 
three such successful meetings. We wish, how- 
ever, to make it clear that no one is to blame for 
this. The Swiss railways, Government, and local 
authorities did their very best to make everyone 
happy and to secure a successful meeting. Their 
little all was at the service of the Congress, and 
the hosts were kindness itself. All the delegates 
left impressed with the attractions of the little 
Republic. Nor was the Permanent Commission of 
the Congress behind in its efforts to please. The 
fault, if any, lies nearer home. 

The fact is that while the papers prepared for 
the Congress by British officers and the informa- 
tion given to the reporters are of the very best— 
certainly our papers were, in nearly every case, 
better than those presented by Americans—we 
spoil the finish by the lack of interest shown in the 
proceedings of the Congress itself. The delegates 
from the European continent work very hard, and 
the Americans impress one as being in deadly 
earnest, but ours mostly appear as though they 
were ‘out for a good time.” The composition of 
our representatives shows this. There were seventy- 
one delegates present from British railways, and of 
these only thirty-six were general managers, engineers, 
or traffic officers. We have searched, but vainly, for 
the subjects on which the four secretaries, four 
continental traffic managers, and one tourist agent 
present could throw any light. We feel tempted 
also to cast doubt on the abilities of the four 
chairmen and twenty directors, but remembering 
the services rendered by Mr. Behrens, a Midland 
director, as president of Section V., and of Mr. 
Evelyn Cecil, of the London and South-Western, in 
being practically the leader of the opposition as to 





statistics, we say nothing. The Americans were 
comparatively few in number, but all intensely 
practical. They came for business—even to bring- 
ing their trade representatives with them—took 
possession of the leading hotel, established a 


rendezvous on the ground floor, with a popular 


fellow-countryman in charge, and had a notice put 
in the official daily journal that they were “ at 
home” to all and sundry. They laboured under 
one great disadvantage which crippled them in the 
discussions, and this was their inability, generally, 
to speak in French. They felt this so much that 
they persuaded the British delegates to join them 
in a protest as to the exclusion of English from the 
Session. The protest was successful, but it led to 
a prolongation of the proceedings, there being then 
three languages used: French, the official language: 
German, the language of the country in which the 
Congress was sitting; and English, out of deference to 
the Americans and Englishmen. 

We fear that the English-speaking delegates may 
have returned from Berne somewhat discouraged, 
and that the future of the Congress may be 
jeopardised as a result. In these days when 
British railway companies look very closely into 
their expenditure, some may raise the question as 
to whether their connection with the Congress is 
worth the expense. Some of the officers, during the 
last couple of years, have been irritated by the 
stream of searching questions that have come to 
them from the various reporters, and this would not 
assist in a happy result should the question of their 
adhesion to the Congress be raised. Our officers 
are, according to their nationality, conservative, 
and possibly a little too prone to think that they have 
nothing to learn from other countries. They also 
do not look with favour upon the scattering broad- 
cast of such information as they are compelled to 
give if the questions asked of them by the reporters 
are answered fully. With such feelings prevailing, 
the adherence of British railways is not as secure 
as one would wish, and as, to a lesser degree, the 
Americans share the same views, the future of the 
Congress will need careful handling. Personally, 
we think that the association with the French and 
German railways is of great benefit to us, and this 
may be confirmed by a reference to the papers pre- 
sented by the continental reporters. One thing the 
Permanent Commission might do to obtain the 
interests of the English-speaking race is the alloca- 
tion of more reporters and offices among the 
British and American railways. Seeing that sixty 
per cent. of the dues come from these, this seems 
only a fair proposition. Something too, we think, 
might be done by inviting delegates to send in their 
comments on the reports some time before the 
Congress, so that these might be printed and issued 
before the sections met, and the reports and 
comments thereon could be studied together, which 
should reduce the discussions—a desirable thing if 
three languages are to be employed—in future. 


The Board of Trade Report on Boiler Explosions. 


WITH their not unusual tardy procedure in such 
matters, the Board of Trade authorities have only 
just issued their annual report for the year ending 
June 30th, 1909, on the working of the Boiler 
Explosions Acts of 1882 and 1890. In conformity 
with the provisions of these Acts, eighty-five 
“preliminary inquiries’ and eight ‘* formal investi- 
gations’ were held in connection with boiler 
explosions during the year covered by the present 
report. There were thus ninety-three explosions 
investigated ; arising therefrom, twelve people lost 
their lives and fifty-three were injured. 

In the manner of all official reports, we find 
these figures compared with the averages for 
previous years, the differences noted, summaries 
given, and a few brief remarks made on other 
statistical features revealed in the course of the 
investigations. Thereafter we are left to draw our 
own lessons and conclusions, unaided by the official 
hand in all. but minor aspects. Collectively the 
summaries are capable of yielding broad yet valuable 
generalities quite distinct from the detailed informa- 
tion to be obtained from the full reports published 
separately for each case. Yet the official summary 
neglects this opportunity, contenting itself with an 
annual expression of satisfaction or the reverse, 
according as the averages fall or rise. This 
year the report expresses satisfaction. Since the 
passing of the Act in 1882 the average number 
of explosions per year has been 69.3, the average 
number of lives lost 27.1, and of perséns injured 
57.9. It will thus be seen that although the total 
number of explosions is higher than usual, the 
number of fatal accidents shows a marked decrease, 
while the injuries have also been less. Hence the 
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official satisfaction. But to those more directly 
associated with the manufacture and working of 
steam boilers the figures of the report cannot, we 
think, bring the same amount of pleasure. From a 
purely humanitarian point of view, we may doubt- 
less rejoice that the multifarious uses to which 
steam is now put have involved no greater loss in 
the past year than that indicated above. Looked at 
from the mechanical standpoint too the figures may 
be found to show an apparent improvement. In 
the year 1884-85, for example, there were forty-three 
explosions and forty lives lost, or, say, one life per 
explosion. This year we may take it at one life in 
every eight accidents. But both the humanitarian 
and the mechanical aspects are incomplete. Neither 
takes account of chance, nor can any official 
report or system of analysis reveal to us the extent 
to which the risk of boiler explosions has been 
decreased during the past twenty-seven years. 
That the number of lives lost is not in the least a 
safe index must be obvious. Neither is the ratio 
of lives lost to number of explosions. If it 
could be determined the ratio of the number of 
explosions to the number of boilers in existence 
might afford us some guide. But although the 
Board of Trade returns yield us the numerator 
of this ratio, we are in entire ignorance as to its 
denominator. Yet it is this aspect, the reduction 
of risk, that is the most vital of all—the only one, in 
fact, whereby we may truly judge the advance 
being made and the advantages of insurance, inspec- 
tion, and inquiry. Forty-five of the ninety-three 
accidents reported in the present summary involved 
loss of life or personal injury. But that the 
remaining forty-eight resulted in no serious injury 
must not be taken as a sign of better times and 
better methods. It is due merely to the operation 
of the law of chance. 

It is impossible here to analyse fully the informa- 
tion set forth in the report. We can only touch 
upon one or two of the more outstanding features. 
Of the causes operating to produce explosions, 
deterioration or corrosion is easily the most fruitful, 
thirty-six cases of this sort being tabulated. Water 
hammer accounts for nine, and defective workman- 
ship, material, or construction for twelve. Faulty 
design or undue pressure was responsible for 
thirteen of the accidents, ignorance or neglect of 
the attendants being attributed in fifteen cases. 
The influence of inspection on the reduction of 
disaster to boilers—as distinct from their adjuncts 
and accessories—is exhibited in the report, where 
it is stated that in thirty-seven cases the boilers 
were under the inspection of public bodies, while in 
twenty cases there was no inspection by a com- 
petent person for several years before the date of 
the occurrence. The report adds that of the thirty- 
seven cases in which the exploded boiler was under 
inspection, thirteen were due to causes other than 
defects in the material. As usual, antiquated 
boilers, bought cheaply and used ignorantly, figure 
largely in the list. The failures of steam ovens 
and steam heating apparatus are also serious, and 
if we may believe the report, show all too frequently 
careless handling as the direct cause. Thus, it is 
stated, seven steam heaters exploded because the 
fires were lit when the circulating pipes were choked 
with ice, thus causing excessive pressure within the 
boiler. Itis curious to note that in his report on the 
eight “formal investigations ” the solicitor to the 
Board of Trade states that “the causes of these 
explosions have been clearly ascertained, and in no 
case has the explosion been attributable to unavoid- 
able accident.’ Both parts of this remark are 
indicative of that finality of judgment invariably 
expressed in official documents. ‘ Unsolvable 
problems ”’ do not exist in the official world, and as 
a cause has to be found for every accident, that 
cause must be neglect or carelessness on the part 
of the boiler attendant, the makers, the works 
manager, or the insurance company’s inspector. 


Internal Steam Jacketing. 


To explain the inefficiency of steam jacketing, it 
has been pointed out that the steam being applied 
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by superheating. The first presents difficulties, and 
for large cylinders even dangers. The latter is 
extremely inefficient, because dry steam, like all 
other dry gases, parts with its heat to metal tardily. 
There remains a method of external jacketing, 
suggested in this journal years ago, namely, to use 
hot oil circulating in‘ the jackets, the oil to be 
heated by the waste gases from the boiler furnaces. 
Any desired temperature, up to as much as 600 deg. 
or 700 deg., could be had without any appreciable 
rise of pressure in the jacket. 


Yet another method exists. That is internal 
jacketing. In other words, the admission to 
the cylinder at each stroke of hot steam, which 
need not do any work. This method is very 
old, for it was first used by James Watt, who 
included it in his celebrated patent of 1780. 
Watt’s first engine was simply a Newcomen engine 
with a separate condenser. A partial vacuum 
was made under the piston. The air pressed it 
down, and the pump bucket came up with the 
water on it. In this way the inside of the cylinder 
was cooled at every stroke by the air. Watt 
substituted steam for air. The cylinder, open 
topped, was put into a casing kept full of boiler 
steam. To make the piston ascend, steam was 
admitted underneath it of the same pressure as 


that in the casing or jacket, and the engine 
“went out.” Then the exhaust valve was 
opened, the steam valve being shut, and the 


vacuum being made under the piston, it descended. | : : : 
| the Francois engine. 


The engine “came in.” It will be seen that 
the cooling influence of the air was in this 
way quite eliminated. An important distinction 
must be drawn between this and the Cornish engine. 
It is true that that was also a single-acting engine 
with air excluded; but the steam admitted to the 
under side of the piston by the opening of the 





equilibrium valve was always cooler than the boiler | 


steam, because it had already been expanded when 
forcing the piston down. It virtually cooled the 
metal below the temperature of the boiler steam, 
whereas in the Watt engine it raised the metal to 
the temperature of the boiler steam. The Cornish 
engine was economical because the frigorific action 
of the condenser was excluded from the cylinder. 
The piston upper surface, cylinder cover, admission 
ports, &c., were never at any time in direct com- 
munication with thecondenser : and the missing quan- 
tity was therefore less than it is in ordinary engines. 
Returning now to the Watt engine, let us consider 
what actually went on inside the cylinder. Let us 
suppose the piston at the bottom, and the pause in 
progress. During that time the cylinder surface is 
being heated up to the temperature of the boiler 
steam, say, 240 deg., corresponding to a pressure of 
10lb. above the atmosphere. Steam is now 
admitted under the piston. No condensation takes 
place, because the metal is everywhere as hot as 
the steam. Again there is a short dwell, then the 
exhaust opens, and the cylinder and condenser are 
put into communication. The piston descends, 
finding the cylinder cooled to the condenser tem- 
perature, say, 150 deg. at the worst. The chances 
are, however, that the metal of the cylinder having 
been thoroughly warmed throughout, not to the 
average, but to the maximum, temperature, the 
condensation would be small. The steam follow- 
ing the piston down was not expanded. Its action 
was precisely that of the air in the Newcomen or 
atmospheric engine. Next the exhaust valve closed, 
and boiler steam was admitted below the piston, 
which had then steam of the same pressure on both 
sides. The weight of the pump spears descending 
raised the piston, and the engine “ went out of 
doors.” The steam valve was closed before the 
piston got to the top; the stroke being completed 
by the vis viva of the moving parts. There was a 
small amount of expansion in this stroke. The 
steam following the piston up would find the cylin- 
der walls raised to its own temperature, for the 
cylinder was internally jacketed. Condensed 
steam fell to the bottom of the casing, being 
pushed over the top edge of the cylinder by the 
thick junk ring of the piston. It was drawn 
About twenty years ago a 


to the outside of the cylinder, the heat has to | high-speed single-acting engine on this principle 


traverse a considerable thickness of cast iron. 
a result the inner surface of the cylinder can never 
be raised to the temperature of the entering steam, 
“lag” taking place, with the result that the 
elevation of temperature produced by the jacket 
steam can only be a mean between the highest and 
the lowest obtaining in the cylinder during the 
periods of admission and exhaust. Two methods of 
getting over this difficulty may be named. One 


consists in putting into the jacket steam much hotter 
than that admitted to the cylinder. The temperature 
may be raised either by augmenting the pressure or 


As | was brought out. 





A small experimental engine ran 
at a tremendous speed quite silently. It was too 
small to make a test for economy of any value; but 
a cock fitted to the jacket as a drain never dis- 
charged any water after the engine had been 
warmed up. The most important experiment car- 
ried out in this direction was that of M. Nicolas 
Francois, an engineer at Seraing, who invented 
about 1903 an engine with two single-acting 
cylinders placed end to end. ‘Two pistons were 
keyed on the same rod with a considerable space 
between them. This space or pocket was placed in 





communication with the jacket, and was always 
filled with boiler steam, which continually followed 
the pistons, and heated up the cylinders for the 
next stroke. This ingenious arrangement effected 
internal jacketing. The device was applied to a 
Corliss engine in the shops of Messrs. Cockerill’s 
works, and was tested by the late M. Vingotte, a 
director of the Belgian Association for Insuring 
Steam Plant. The engine proved to be very 
economical—probably the most economical non- 
condensing engine ever made. It indicated 111 
horse-power, with steam of 157 lb. pressure, 
superheated 63 deg. Fah., the consumption of 
water being only 17.51b. per indicated horse- 
power per hour. When the superheat was 
89 deg., the consumption fell to 16.8lb. The engine 
was then fitted with a condenser. With 127 lb. 
pressure, and 23in. of vacuum, the power 93.48 
horses, the consumption fell to 15 lb. The best 
result of all was obtained with a superheat of 
108 deg. Fah., a vacuum of 26in., a pressure of 
144 lb., and an indicated horse-power of 90, the 
consumption falling to 12.5 lb. per indicated horse- 
power per hour. These results were so encouraging 
that the Cockerill Company ordered a cross-com- 
pound engine from the Vieille Montagne Company, 
which, developing 188 horse-power with 130 Ib. 
steam, used only 11 lb. of saturated steam per 
indicated horse-power per hour. Curiously enough, 
this system has for some unknown reason never 
been pushed, and little has been heard of late about 


It may be asked in what special way internal 
jacketing is better than external, or than no jacket- 
ing at all? The answer is very easily given. Let 
us take the case of the Francois engine. The steam 
pocketed between the two pistons finds the cylinder 
surfaces cooled down, and in the process of warming 
them up again a certain percentage is condensed. 


| But the pressure in the pocket never falls, and the 


result of this is that no re-evaporation takes place. 
The water of condensation was evaporated once 
for all in the boiler. But in the normal engine 
the cylinder is heated up by the condensation 
of a percentage of the entering steam—the miss- 
ing quantity—and this steam is re-evaporated 
—abstracting heat—during the exhaust period 
because of the reduction of pressure. If the 
pressure had been kept up it would not have been 
re-evaporated. In effect, as was pointed out 
many years ago by Isherwood, the missing quantity 
is evaporated twice over, once in the boiler to good 
purpose, and once in the cylinder to no useful 
end. The internal jacket steam is as well off as 
the steam in an external jacket in this respect : 
and better off in that there is no loss by external 
radiation, and is more efficient than the external 
jacket in that it is applied directly to the surface 
where it is wanted. Internal jacketing is the ideal 
method of keeping a cylinder hot. It is quite 
practical, extremely simple, and costs very little 
money. Combined with a quite 1noderate amount 
of superheating, it gives, as we have shown, an 
engine of very great economy in the consumption 
of steam. Under the circumstance, it seems 
strange that the principle has not received that con-, 
sideration which it deserves. Possibly the circum- 
stance that the internal jacket caunot be patented 
has something to do with its neglect. 


The Irish Railway Commission. 


THE final Report of the Viceregal Commission 
appointed about four years ago to inquire into the 
working of the Irish railways has just been issued. 
The recommendations of the Commissioners will be 
found to contain much of a controversial nature. 
Seven gentlemen—Sir Charles Scotter, chairman, 
Lord Pirrie, Lieutenant-Colonel W. H. Poé, Mr. 
Thomas Sexton, Sir Herbert Jekyll, Mr. W. M. 
Aeworth, and Mr. J. A. F. Aspinall—sat on the 
Commission, and in their final report we find 
them divided in opinion as far as possible, and 
in numbers as near as possible, with regard 
to the steps which should be taken towards 
improving the economic features of Irish rail- ~ 
way transport. The four first-named gentlemen 
recommend what is practically the nationalisation 
of the railways. Thus they are to be acquired 
and administered by an Irish elected authority, 
“the interest on the necessary capital to be 
guaranteed by the State and charged upon the net 
revenue of the railway system, and any ultimate 
deficiency to be made good out of the proceeds of 
a general rate to be struck by the Jrish Authority.” 
The constitution of the Authority, it is added, 
should be twenty directors—twelve elected by the 
Irish ratepayers, two nominated by the Lord- 
Lieutenant, two by the Treasury, and four elected 
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by certain Irish authorities and associations. A 
State grant of a quarter of a million per annum is, 
we learn later on in the report, to be made should 
any deficit in the net revenue occur. Should no 
such deficit occur the State grant is still to be made 
to the Authority, who will put it into a reserve fund 
for the construction of branch lines, extensions, and 
other works. The State is thus to guarantee 
the interest on the capital, and make a gift of 
£250,000 each year. Only after these resources 
are exhausted has the Irish Authority to be 
responsible for any deficit which may occur in 
the revenue, and to put in force their powers of 
The minority report follows the 
lines forecast in THE ENGINEER recently. The 
three gentlemen last named above recognise that 
defects do exist in the present system of railway 
administration in Ireland, but believe that these 
are not so much due to the action or inaetion of 
the railway companies as to causes quite outside 
their control and indigenous to the political and 
industrial peculiarities of Ireland. Their views 
will, we believe, find general favour. The entire 
capital sunk in Irish railways is less than that of 
the London and North-Western Railway alone, 
yet it is controlled by a vast multiplicity of 
directors and officials. The absorption of the 
smaller companies, and finally the concentration of 
all under one effective management is, in brief, the 
advice of the three Commissioners. We shall 
return to the matter in our next issue. 


THE 22,000-TON FLOATING DOCK FOR BRAZIL. 
No, IV.* 


THE electrical installation on the dock was supplied 
from the Sheffield works of Vickers, Sons and Maxim, 
Limited. The large electrical generating unit is capable 
of a continuous output of about 600 ampéres at 220 volts, 
the engine, which is of the Brotherhood vertical com- 
pound type, being connected to and supplied with steam 
from the main boilers. The small generating unit is 
capable of a continuous output of 60 ampéres at 
220 volts. The engine is connected to a vertical boiler 
fixed adjacent to the engine, and provided with a 
chimney, water-feed pump, and injector complete, inde- 
pendent of the main boilers; but the steam piping is 
arranged, and the necessary valves provided, for connect- 
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Fig. 12—HAND WHEELS FOR SHORES 


ing this engine to the main boilers should it be desired to 
run it from this source. Each engine is provided with 
an approved type of governor, which maintains the 
speed constant within 4 per cent. between full load and 
no load. All moving parts are provided with means for 
continuous lubrication. The plant is capable of develop- 
ing 25 per cent. overload for a period of two hours with- 
out undue heating. The dynamos are of the compound 
wound type, arranged to give 2 per cent. above the stated 
pressure when working at full load, while the commu- 
tators are of hard drawn or strip forged copper, and pro- 
vided with a sufficient number of segments to ensure 
sparkless commutation at all loads without shifting the 
brushes. The brushes are of the carbon type, having 
sufficient contact surface to prevent rise in temperature. 


The magnet and armature windings are of a section to 
ensure that the rise in temperature of any part does not 
exceed 70 deg. Fah. (21 deg. Cent.) above the surrounding 
air temperature when running continuously at full load. 
There is a main switchboard erected in a position adjacent 
to the generating sets. On the panels of the switchboard 
are mounted one pair of copper bus bars, which can be 
divided into two parts by removable copper connecting 
links. One part of the bus bars is connected by two 
single-pole switches and fuses to the large generator, and 
the other part by two single-pole switches and fuses to 
the small generator. To the end of the bus bars joined to 
the large generator are connected through fuses the cables 
leading to the main connection box on the dock wall. Tothe 
otherend of the bus bars are connectedsingle-pole switches 
and double-pole fuses controlling the dock lighting circuits 
and the cross dock cable. On this board are mounted one 
ammeter for each dynamo, indicating up to 25 per cent. 
above the normal output of each dynamo, and one volt- 
meter reading to 250 volts, which, by means of a suitable 
switch, can be connected to any of the dynamos or bus 
bars. 

In an accessible position on the dock wall is a 
water-tight cast iron box having a hinged door. Inside 
this box is mounted a double-pole switch having a carrying 
and breaking capacity 25 per cent. above the full load 
output of the generating plant, provided with four 
terminals, two on each pole, suitable to receive the 
thimbles attached to the cables for supplying power to 
the ship on the dock. On the opposite wall of the dock 
to the generating plant is erected a suitable switch pillar 
having a hinged door, and fitted inside with a slate or 
marble panel, provided with bus bars to which the cross 
dock cables are connected. There are also single-pole 
switches and double-pole fuses controlling the lamps, «c., 
on this side of the dock. The outside lighting of the dock 
is carried out by a number of deck standards, erected at 
intervals along the top of the dock wall, and provided with 
brackets which overhang sufficiently to allow the lamps 
to illuminate the space between the dock walls. These 
brackets are capable of being turned a quarter of a 
revolution to prevent damage when a ship is being docked. 
In the base of each standard a hinged door is provided to 
give access to a double-pole switch and fuse mounted 
inside the standard. At the end of the bracket an 
enamelled iron shade and guard is fixed, containing six 
lamp holders and lamps of not less than 50 candle-power. 
All the necessary pendant electric lamps and wall 
plugs are controlled by separate switches and fuses, 
grouped together and mounted in water-tight boxes with 
hinged doors. At intervals along the dock walls above, but 
| accessible from the gangway attached thereto, are mounted 
water-tight chambers having hinged fronts and contain- 
ing sockets to receive plugs for portable lamp clusters. 
Portable lamp clusters, consisting of four lamps contained 
| in enamelled iron shades and guard, are provided; also 
| single-lamp shades and guards with leads and plug 
| attached. All of the lamps in fixed positions and on 
| deck standards are of the metallic filament type, working 
| with not more than two watts per candle-power. 
| This also applies to all portable lamp clusters where there 
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| A system of electric mains is carried inside the dock 
| along the entire length of each of the walls, with plug 
boxes accessible from the outside of the dock. From 
these plug boxes flexible wires and lamp clusters can be 
led to illuminate any portion of the ship’s interior. All 
| conductors consist of copper wire not less than 100 per 
| cent. of Matthiessen standard of conductivity. No cable 
| carries more than 1000 ampéres to the square inch. The 
area of cable is such that the drop in pressure from the 
switchboard to the farthest lamp does not exceed 2} per 
cent. of the working pressure. The cables are insulated so 
as continuously to withstand a temperature of 100 deg. 
Fah. without deterioration. It was further specified that 
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Fig. 14—SHORE RACKING GEAR 


the insulation of the cables after immersion in water for 
forty-eight hours had not to be less than 1000 megcohms 
per mile, and that the cross dock cable should be capable 
of periodic immersion in salt water without deterioration 
of the armouring or insulation. 

There are two travelling cranes, one on each wall of 
the dock. Both were supplied by the Appleby Crane and 
Transporter Company, Limited, and they are illustrated 
in Fig. 15. These cranes have a radius of 45ft. from the 
centre of pivot to centre of chain, and a lift of 45ft. from 
the top deck to the bottom of the slinging hook. They 
each run over the entire length of the top deck. The gear 
is carried on top of a four-legged travelling platform run- 
ning along the rails fixed on each side of the wall of the 
dock. The height of the platform permits of the cranes 
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are more than two lamps in one cluster; single portable 
lamps are of the carbon type, taking not more than 
4.5 watts per candle-power. The cables have been drawn 
into seamless steel tubing with screwed joints. At all 
places where bends occur water-tight inspection chambers 
are provided, and where tappings are made there are 
water-tight tee boxes. Distribution switch fuse boards are 
enclosed in cast iron water-tight boxes, into which the 
conduit has been screwed. All cables and conduits are 
fixed inside the dock walls. The cross dock cable is of 
the concentric type, lead covered and armoured. The 
valve-house, engine and boiler-rooms, and all the com- 
partments in the top wall are wired for electric lighting, 
and wall plugs have also been provided in all compart- 
ments, from which inspection lamps, or small ventilating 
fans, or other gear can be carried to any portion of the 





* No. III. appeared July 22nd. 
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Fig. 13—-MOORING ARRANGEMENTS FOR THE DOCK 


passing over the valve-houses and cowls, &e., on déck, 
| and over the funnels, which have been made telescopic 
| or lowering for this purpose. Each crane is capable of 
| lifting 5 tons en two falls of rope reeved through a snatch 
block, or 2} tons on a single fall. The speed of hoist in the 
| first case is 15ft. per minute, and in the second 30ft. per 
|minute. Slewing is performed at speeds not exceeding 
| 60ft. per minute, according to the load being handled, 
| whilst travelling is at the rate of 60ft. per minute. The 
|eranes are travelled by hand by means of wire ropes 
| secured to them and worked from the capstans. All the 
| aforementioned movements are performed with the full 
load of 5 tons slung from the jib. A substantial cast 
iron roller path is provided, machined on the tread, and 
with turned conical rollers. 

In addition to the stability obtained by the use of a 
balance weight, a pair of clip plates is fixed on each 
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: oe : 
side to prevent the tipping of the cranes due to accident | two handles. ‘The shoresare marked toascale showing the 
or rough handling, or the heeling of the dock. These | distance to which they project, and are placed opposite to 


consist of vertical plates, each 9ft. long, with lips pro- | each other, that is, four on each wall of the dock, so thata 
jecting under the heads of the rails. Ordinary rail clips 


vessel may be centred betweenthem. The keel and bilge 
are provided at each corner to prevent the crane launch- | blocks are of three types. First, the keel blocks proper, 
ing itself during docking. To suit the above clips the 


occurring over the central axis of the dock. Secondly, the 
rails are of the flat-bottom type, with a weight of about | side or docking-keel blocks ; and, thirdly, the bilge blocks. 
80 lb. per yard, and they have a wide head to afford good | The keel blocks consist of a lower portion about 2ft. high, 
grip. There are eight capstans—supplied by Messrs. | formed of cast steel, and an upper portion consisting of a 
Hartfield. The capstan on the top deck of the wall is of pair of oak wedges hooped at each end and strapped 
cast iron. It has efficient pawling gear, and is fitted | together, making up a height of 1ft. 9in. On top of these 
with a row of bar holes for working by hand, and has a | a short capping piece, also of oak, 3in. thick, is affixed, 
brass cover at its head. The capstan spindle is of forged | to bring up the total height of the keel blocks to 4ft. 
steel, and carried down through the deck to the engine 
deck, and stepped into a gun-metal bushed bearing on the 





dock. The docking-keel blocks—sixty-six in number— 
engine bed-plate. The capstan base plate is of cast iron, | are similar in every respect to the keel blocks, with the 
and bushed with gun-metal; where the spindle passes | exception that their base is a little longer, so a3 to spread 
through it a wrought steel collar is fitted under the boss | the load more uniformly over the floor of the pontoon. 
of the capstan base, so as to prevent the spindle | The bilge blocks—sixty-eight in number—as regards the 
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“The Engineer’ 


Fig. 15—DETAILS OF DOCK CRANE 


lower portion, are again similar to the two other 
types, but somewhat longer, so that they can be 
used anywhere on the deck of the dock outside the 
specially strengthened zone. They carry on the top of 
the lower portion, which is of steel, sliding oak wedges, 
which can be pulled in and out by means of ropes or 
chains carried over pulleys and led up to the top deck. 
The length of these bilge blocks is 10ft., so as to allow 
the bilge blocks proper to be pulled into the shape of the 
ship when she has taken the keel blocks. The whole of 
the blocks are movable, and can be shifted from one 
| position to the other. In the general arrangement plan 
they are shown as they would probably be arranged for 
taking the Minas Geraes. No blocks are shown on the 
projecting working platforms at each end of the dock, but 
these platforms are strong enough to afford very appre- 
ciable support to a ship with a greater length of straight 
| keel than 500ft., which might have to come on the 
dock. For such a ship it is evident that the side docking 
keel blocks would not be required, and they could there- 
fo:e be shifted and placed as desired anywhere over the 


from lifting. The engine is of the horizontal type, with 
two cylinders, each 8in. diameter by 12in. stroke, and 
fitted with piston slide valves, having hard gun-metal 
rings. The reversing of the engines is effected by a cylin- 
drical valve, having hard gun-metal rings, and is arranged 
to be worked by right-hand screw and gear, with movable 
handle from the top deck. Gear is supplied to enable 
the capstans to run at two speeds in the ratio of about 
1 to 3, one for rapidly taking in slack, and the other 
when the full load is on the capstan. Fifteen tons are 
taken at 20ft. and 7 tons at 60ft. The control of the 
capstans is by removable levers or handles from the top 
deck of the dock. 

Bollards strong enough for holding vessels of the largest 
size the dock is capable of accommodating are fixed on 
the top and at each end of the upper deck, whilst similar 
heavy bollards are provided on the projecting ends of the 
low wall at the stern end, and smaller bollards at the 
joint ends of the separate sections, for manceuvring them 
when they are being self-docked. Cast iron timberheads 
or snubbing posts are along the edge of the running decks, 
as shown on the general plan, for the purpose of checking | platforms. At the stern end of the dock, and on each 
or snubbing vessels entering the dock. Eight mechanical | wall, is a large timber roller fender, strongly supported on 
side shores are fixed in the positions shown on the general | brackets, and projecting slightly beyond the line of the 
plan. These shores—Figs. 12 and 14—consist of timber | rubbing timbers on the painting stages. These roller 
working inside a wrought iron tube built into the side | fenders protect the structure of the dock from possible 
wall of the dock. The shore carries on its underside a | damage by an incoming vessel. 
cast iron rack, by means of which it can be screwed in or | dock a pair of flying gangways or swinging bridges 
out by a standard fixed on the top deck, and provided with | affording access from one wall to the other are fixed on 


At the bow end of the | 





| pontoon deck. 


There are 201 of these keel blocks provided for the whole | 





top of the low wall. They are of lattice construction, 
with their top formed of a chequered plate 3ft. wide, 
and protected by handrails. Means are provided for 
opening these gangways should the necessity arise for 
passing a ship out at the end of the dock. In addition 
to these there are two light timber bridges of a length of 
20ft., and two of a length of 30ft., for the purpose of 
giving access from the top deck of the walls to the deck 
of the vessel on the dock. 

Accommodation ladders with easy rises and treads 
lead from the upper deck of the dock down to the 
There is such a ladder at each end of 
the wall, and, in addition, ladders lead down into all the 
compartments of the wall above the engine deck, 
whilst ordinary service ladders lead into each compart- 
ment of the lower wall and each water-tight division of the 
pontoons. The whole of the top deck of the dock is pro- 
tected by a handrail carried on stanchions fixed to the 
timber deck extensions at the back, and fixed to the face 
plating on the front, being goosenecked out to clear the 
travelling crane legs. In way of the capstans and fair- 
leads the handrails are made to be removable. At the 
necessary intervals the stanchions for handrailings are led 
up to a suitable height above the deck of the dock. Timber 
cross bearers are arranged to fit into the top of these, and 
over them canvas awnings may ‘be stretched and laced, 
so asto coverin the whole of the top deck. Similar awnings 


| are provided to close in the back of the walls of the dock. 


A lifeboat, 20ft. by 7ft. by 3ft., carried on davits, with 
blocker tackle, is placed on the back of the top deck 
of each wall of the dock. Distilling apparatus of the 
Normandy standard type, as manufactured by the 
Thames Ironworks, Shipbuilding and Engineering Com- 
pany, Limited, is provided on the dock, and is capable of 
producing 1000 gallons of fresh water in twenty-four 
hours. The boiler and auxiliary boiler-rooms, the engine 
and auxiliary engine-rooms, and all portions of the dock 


| walls where steam is used are efficiently ventilated by 


means of electric fans. 

During the progress of the construction of the floating 
dock the Brazilian Government have been represented at 
Barrow-in-Furness by Captain J. M.de San Juan and Dr. 
Olympio de Assis, assisted by Dr. Frederico Burlamaqui. 

The dock left the Barrow Shipyard on Monday, 
July 4th, in charge of the Dutch tugs Roodezee and 
Zwartezee, belonging to Messrs. L. Smit and Co., of 
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Rotterdam. This represents the seventeenth floating 
dock which Messrs. Smit and Co. have delivered to over- 
sea ports, and they have, in addition, the towage to Bahia 
of a 1250 tons dock now under construction by Wm. 
Hamilton and Co., of Port Glasgow, which, it is expected, 
will leave the Clyde in a few days, and another—of 
5000 tons lifting capacity—which Vickers, Sons and 
Maxim, Limited, have in hand for Aberdeen. The Roodezee 
was built specially for the towage of the Callao floating 
dock, built by Swan, Hunter and Wigham Richardson, 
Limited, and particulars of this tug and also of the 
Zwartezee were given in THE ENGINEER of August 28th, 
1908, and April 23rd, 1909. On the journey to Rio 
the towing gear is thus composed:—On the one part 
of the dock two heavy chain bridles are attached, and 
on to these are spliced 44in. circumference specially 
flexible Bullivant steel wires of a length of 35ft. each. 
These wires are connected toextra superior manilla ropes, 
18in. circumference and 120 fathoms length. On the 
other end of the ropes there are again 44in. steel wires 
fastened on to the towing bits of the tugs. It is the 
intention of Messrs. Smit and Co.’s captain to call only 
once for coals on the journey, namely at Las Palinas, 
although a second call may probably be made, at 
St. Vincent. It is not expected that the speed will 
excéed four miles per hour, or, say, 100 miles daily, as 
experience has proved the impracticability of attaining 
a greater rate of progress with floating docks of large 
sizes, It is calculated that the transport will take 
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: LOCOMOTIVE FOR THE SHANGHAI-NANKING RAILWAY 
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Fig. 1 


a fifty-two days’ towing, which, with a couple of days at ; for the Shanghai-Nanking Railway. Anticipating a large | respectively. If the interval of time between the receipt of 
3 the coaling station and a few days longer for head winds | passenger traffic in connection with the Nanking Exhibition, | the order and the steaming of the first engine does exceed 
at sea, will enable delivery to be effected early in | the railway company some little time ago determined to in- | that originally stipulated, it must be remembered that 
September. On arrival at Rio de Janeiro the dock will 

be moored in the entrance channel between Governador 

Island and Boqueirao Island, the naval storeyard of 

the Brazilian navy. The method which will be adopted 

for the moorings is clearly shown in Fig. 13, and it Westinghouse Duplex 
only remains to mention that the bottom is composed ner oe 
generally of mud and gravel, the currents are north-west 
and south-east, and have a maximum of about two 
miles per hour. There is a depth of water of 20m. 
% at mean tides, and the ordinary rise and fall of the tide 
‘ is 4ft. The wind is generally south-westerly and north- 
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westerly, and is of a speed of 20m. per second. Owing 
to the absence of a suitable stretch of water in the 
vicinity of Barrow-in-Furness for the purpose of carrying 
out the lifting and self-docking trials, these have been 
postponed until the floating dock arrives at its moorings 
d in Rio Harbour. 
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LOCOMOTIVES FOR THE SHANGHAI-NANKING 
RAILWAY. 


TO its already high reputation for first-class workmanship 
the locomotive-building industry of this country has now to 
add a claim to consideration for rapid output, equalling, all 
things being taken into account, the traditions of American 
manufacturers in this respect. In America, as is well known, | 
some astonishing feats in the way of the time required for the 
turning out of a locomotive have in the past frequently been 
recorded. But these accounts lose somewhat in their sensa- 
tional aspect when we remember the sacrifices which have to 
be made in workmanship and finish in order to secure this 
quickness of despatch. Again, the time given out as that re- 
quired for completion is rarely thoroughly trustworthy. 
Remembering the conditions prevailing in America and the 
style of engine to be found there, we always experience an | 
uneasy doubt when reading of the smart performances re- Fle, 2 —— 
ferred to, that the big majority of the details of the loco- | 's- & 
motives were, long before the order was received or even | 
thought of, resting in a completely finished state within the | crease its locomotive equipment by four single driver express 
store-rooms of the builders’ shops. | passenger engines. Accordingly, through the consulting | the period of mourning for our Jate King. The latter event, 
In this respect our own locomotive builders are certainly | engineers to the railway, Messrs. Sir John Wolfe-Barry and | in particular, we are informed, caused a very considerable 
handicapped in the race for the record time of output. Each | A. J. Barry, an order was placed with the above firm on | loss of time. To the makers of the steel and copper plates, 
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Fig, 4—ARRANGEMENT OF TENDER 


new order is built, in most cases, from the very beginning. ; April 12th. The engines were wanted urgently and the | steel castings, tires, and axles, the thanks of the builders are 
Anticipation of design and thestandardisation of parts, except | time allowed originally for their construction, 45 days, was due. The spirit of the contract was thoroughly appreciated 
when of the smallest, are impossible in all but exceptional | believed to be unprecedented in the annals of British locomo- | by them, and every effort was successfully made to secure 
circumstances. It is, therefore, we think, only fair to give | tive engineering. In spite of the fact that the design was | rapiddelivery. The second pair of engines were steamed early 
considerable prominence to a remarkable contract recently | entirely new to the builders, so that every pattern and every | in July, as they were less urgently required. } 

received and fulfilled by Kerr, Stuart and Co., Limited, of | bending block. had to be made, the first two engines were; The engines, as turned out, are represented in our 
Stoke, Staffordshire, for the construction of four locomotives | tested in steam at their works on the 8th and 11th of June, | engravings on this page, and on page 122, They are pro- 
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vided with a pair of driving wheels 7ft. in diameter, with a 
four-wheeled bogie truck having wheels 3ft. 6in. in diameter 
beneath the smoke-box, and a pair of 4ft. 9in. wheels beneath 
the fire-box, the gauge being the standard 4ft. 84in. The 
tender is carried on six wheels, having a diameter of 3ft. 6in. 
The cylinders are 18in. in diameter, with a stroke of 26in., 
and are fitted with bronze ‘‘D”’ slide valves driven by 
Stephenson link motion. Over the couplers the engine and 
tender combined measure 57ft. 3?in., the total wheel base 
being 48ft. Yin. 

The boiler is designed for a working pressure of 180 1b. per 
square inch, and has an outside diameter at the front of 
{ft. 94in., the telescopic barrel being 12ft. 104in. in length. 
The internal fire-box is of copper, and is fitted with copper 
stays. Brass tubes to the number of 188, are used in the 
boiler, these giving a heating surface of 1467.39 square feet. 
With 182.61 square feet in the fire-box, this gives a total 
heating surface of 1650 square feet. A grate area of 28 
square feet is provided, this somewhat high figure being 
necessary in view of the poor quality of Chinese or Japanese 
coal available on the site of working. Asbestos mattresses of 
the Cape Asbestos Company’s manufacture, clothe the boiler. 

The engines are fitted with the Westinghouse quick-acting 
brake, giving a brake-power of 16.24 tons. Steam-sanding 
apparatus of the Gresham pattern is installed, both in front 
and in the rear of the driving wheels. Other auxiliaries 
include a Vacuum Oil Company’s sight feed lubricator, 
Laycock’s apparatus for steam heating the carriages, and 
Holden and Brooke’s injectors. 

The tender has a coal space for 7 tons, and carries 3500 
gallons of water. In working order the engine has a weight 
of 56 tons 1 ewt., and the tender a weight of 42 tons 13 ewt., 
giving a total of 98 tons 14 cwt. Empty, the engine weighs 
50 tons 6 ewt., and the tender, 19 tons 9 cewt. Other details 
and dimensions will be gathered from the line drawings 
herewith reproduced, 





SEMI-AUTOMATIC DRIP-FEED LUBRICATOR. 


A NEW type of semi-automatic lubricator designated the 
‘‘ Best’? has recently been patented and put upon the 
market by Messrs, Best and Lloyd, of Handsworth, Birming- 
ham, It is intended primarily for motor cycles and small 
cars, but there appears to be no reason why it should not 
also be used for other types of engines and machines. It 
consists of two parts:—A pump barrel with a spring- 
controlled plunger, and a regulating valve. The two parts 
are shown in the accompanying engraving screwed tightly 
together at the point marked A, but it should be understood 
that there is no reason why a length of pipe should not 
separate them. 

In operation, the pump barrel is intended to be immersed 
in the lubricating oil tank or reservoir. The ways in which 
this may be done are so numerous that no attempt has been 








SEMI-AUTOMATIC DRIP-FEED LUBRICATOR 


made in the engraving to indicate any one of them. Quitea 
successful method is, we are informed, to solder the reservoir 
round the pump barrel, and this will probably be the way 
most usually adopted. 

The combined apparatus will be readily understood from 
the engraving. As shown the plunger has been withdrawn 
to its full extent, and has disclosed the figures one, two, and 
three. The divisions marked by these figures are each 
intended to represent the proper quantity of oil required for 
a five miles run at a speed of twenty miles an hour. As 
shown, therefore, the charge of oil in the pump barrel is 
sufficient for a run of fifteen miles. It is advised, however, 
that the rider should get into the habit of pulling out the 
plunger every ten miles, by which time two divisions of the 
plunger should have descended into the barrel, though, 
should he forget to do this, he still will have enough oil in 
the pump for another five miles run before it becomes empty. 
It is pointed out, moreover, that the fact that this plunger is 
in view and its descent is visible is evidence that the lubrica- 
tion is proceeding satisfactorily. All motor cyclists are aware 
of the difficulty in being sure that all parts are receiving their 
proper supply of oil, and to have a positive proof that this is 
so is certainly an advantage. 








It will be gathered that the oil is sucked up by the plunger 
through the holes K at the bottom and the leather valve 
shown, and that were some measure not taken to prevent its 
being so it would all be immediately forced out by the action 
of the coiled spring which has been compressed by the action 
of pulling up the plunger. Its ejection is, however, controlled 
by means of the regulating valve, which we will now proceed 
to describe. It will be observed that it is in reality a com 
pound cock of the spigot type. The conical portion B is 
ground in and secured in the manner common to cocks of a 
similar type. It is provided with a through passage D which 
can be brought into line with the passages C from the pump 
and C; to the engine by means of the small handle F, which 
fits on a square on the continuation B,; of the conical 
part B, and also, of course, turned at right angles to them 
when it is desired to cut off the oil supply. There is also an 
inner conical plunger E which can be screwed into and out 
of a conical recess, drilled. in the axis of B, by means 
of the milled head J, which has numbers 0, 1, 2, and 
3 engraved at intervals of 90 deg. on its periphery. 
It is by means of this milled head that the flow 
of oil is regulated. The screwed spindle of E is provided 
with a gland nut H and packing G, which serve the double 
purpose of preventing the oil from being forced out and of 
holding the spindle tight, so that it does not become un- 
screwed owing to vibration. By turning J either in one 
direction or the other, the amount of oil delivered in a given 
distance may be adjusted. If the plunger of the pump 
descends more than the division when the machine has been 
ridden for five miles, E is screwed inwards by the handle J, 
and vice versd. It should be mentioned that the flow may be 
entirely stopped by turning the handle F through a right 
angle, and that this does not interfere with the adjustment 
of E, so that when turned on again after being turned off the 
rate of flow of the oil is the same as it had been before. The 
handle F is locked in the open or closed positions by means 
of two small spring plungers housed in the body of the valve 
which take into holes in the washer L. These plungers are 
not shown in the engraving. 

The advantages claimed for this lubricator are (1) that 
though the capacity of the pump barrel be large, the oil is 
only fed to the engine drop by drop, and the latter does not 
get flooded ; (2) that the lubricant is supplied under a con- 
stant pressure ; (3) that there is less deposit of carbon on the 
cylinder and piston head; (4) that there is economy .in oil 
and petrol ; (5) that there is less wear in the engine bearings ; 
and (6) that there being no valves to turn off or on during 
running, there is consequently no difficulty in lubricating on 
greasy roads. The apparatus is about 74in. long over all 
with its valve, and weighs just under 12 ounces. For lubri- 
cating for general engineering purposes, the makers are 
putting on the market a pump fitted with ball valves instead 
of a leather flap valve. 





DOCKYARD NOTES. 


A START has just been made with the work of surrounding 





| the island of Heligoland with a strong sea wall, with a view 





to preventing any more serious damage being wrought on the 
island by storms. 





THE Admiralty has directed the 27-knot destroyer Ferret, 
which was recently paid off at Sheerness as unfit for further 
service, to be broken up. 

THE wooden line-of-battleship Tenedos II., formerly the 
Duncan, is to be sold out of the Royal Navy by public 
auction. 





IT is officially notified that Coastguard and Reserve ratings 
embarked for the manceuvres will be discharged direct from 
the ships in which they are serving, instead of being sent 
back to the R.N. barracks. 





THE Blonde’s armament is to consist of ten 4in. guns, placed 
three forward, three aft, and two on either broadside. In 
addition, there will be eight smaller guns, and the cruiser 
will also be fitted with three torpedo tubes. 





IT is officially announced from the Admiralty that Captain 
Hugh D. R. Watson, R.N., has been appointed Naval 
Attaché in Germany, Holland, and Denmark, in succession 
to Captain Herbert L. Heath, M.V.O., R.N., the appoint- 
ment to date from August 9th, 1910. 





THE cruiser Newcastle has completed her steam, gunnery, 
and manceuvring trials. On her full-power trial she made 
six runs over the measured course at St. Abbs Head, on the 
East Coast of Scotland. During the progress of the eight 
hours’ test, the speed averaged just over 26} knots, as 
compared with 25 knots as designed, the power developed 
being 24,669 shaft horse-power—2669 horse-power in excess 
of the designed power. 





THE Italian training ship Etna, with cadets from the 
Naval Academy, Leghorn, will visit Plymouth from August 
6th to 10th, and possibly Stornoway from August 14th to 
17th. Permission has been given for the cadets to visit 
Devonport Dockyard and other naval establishments at the 
port, subject to the usual restrictions being observed. 








KILMARNOCK WATER SUPPLY. 


THE new water scheme for Kilmarnock, which has just 
been completed at Lochgoin, was formally opened on Satur- 
day, July 23rd, in presence of a large company representative 
of county, municipal, and industrial interests. The scheme 
consists of a storage reservoir with a water surface of about 
154 acres, and a capacity of over 400 million gallons, as well 
as other works necessarily involved in the undertaking. The 
greatest length of the reservoir is 14 mile, and greatest 
breadth, about ? mile. The capacity of 400 million gallons 
is sufficient to provide storage for 137 million gallons of com- 
pensation water to be given annually to the Dunton Burn, 
one of the sources of an earlier reservoir completed in 1901. 
This is allowing compensation at the rate of 375,000 gallons 
every 24 hours, the remainder, or 270 million gallons, being 
available for supply to Kilmarnock. The combined storage 
of the other reservoirs, viz., North Craig, Gainford, Burnfoat, 





and Dunton, is about 286 million gallons. With {270 
millions in the new reservoir available for Kilmarnock, the 
storage would be, altogether, about 556 million gallons, 
exclusive of the storage of the 137 million gallons reserved 
for compensation. 

The daily quantity required by Kilmarnock at present is 
about 24 million gallons, or practically 60 gallons per head 
for a population of 41,000, or thereby, for a period of 222 
days at the present rate of consumpt. The Lochgoin scheme 
comprises the following works :—Embankment valve tower 
and outlet pipes, overflow and waste watercourse, pipe con- 
duit from reservoir to Dunton intake—? mile in length— 
road of access from Lochgoin Farm-road, upper embankment 
for access across eastmost end of reservoir, fencing round 
reservoir—which extends to about 34 miles—benching of stone 
round margin of reservoir—about 3 miles in length—covering 
with clay or stones exposed peat within the bed of old reser- 
voir about the 9ft. level. The works were begun in April, 
1908, and have been fully two years under construction. 
The engineer is Mr. T. O. Niven, Glasgow, and the con- 
tractors are Messrs. Boyd and Forrest, Kilmarnock. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE MISSING QUANTITY. 


Sir,—Your correspondent ‘‘Q.” says that by direct measure- 
ment he has proved that the missing quantity is less than what it 
ought to be if arrived at in the usual way. 

I should like to point out that “‘ Q.’s” actual results corroborate 
the views I expressed in a letter you kindly published on November 
12th, 1909, page 502, and in previous letters. In this letter | 
pointed out that the missing quantity is principally due to the 
accepted volumes of 1 lb. of steam at high pressures being too 
large, which makes the accepted weight of 1 cubic foot of steam 
too small. For instance, if an engine receives 1000 cubic feet of 
steam at 100 lb. absolute, owing to the accepted weight of 1 cubic 
foot of steam at this pressure being .230 lb., the engine apparently 
receives 230 lb. of steam. Iam confident that the correct weight 
of 1 cubic foot of steam at this pressure is .250 lb., so the engine 
actually receives 250 lb. of steam. This means 20 lb. of steam, 
that is, 8.0 per cent., will appear to be missing, whilst actually no 
steam is missing. he error also increases as the pressure in- 
creases. If an engine receives 1000 cubic feet of steam at 200 Ib. 
absolute, owing to the accepted weight of 1 cubic foot at this 
pressure being .443 lb., the engine apparently receives 443 lb. of 
steam. Iam confident that the correct weight of 1 cubic foot of 
steam at this pressure is .500 lb., so the engine actually receives 
500 lb. of steam. This means 57 lb. of steam, that is, 11.4 per 
cent., will appear to be missing, whilst actually no steam is 
missing. 

I should like toask this plain question :—Is not the greater part 
of the missing quantity simply a mathematical myth which exists 
only on paper, and has no existence in the actua! engine tested / 

Mr. Dines quotes re-evaporation against ‘‘Q.’s’” results. Of 
course, the large amount of extra steam at present found at low 
pressures—that is, after expansion—is the strongest argument 
that there is a large amount of water present at high pressufes— 
that is, before expansion. In this letter I pointed out that the 
accepted volumes at low pressures are too small; the accepted 
weight of 1 cub. ft. of steam is therefore too large. This means 
that a greater weight : f steam is apparently present than what is 
actually present at Jo.. pressures. 

I should like to ask this second question :—Is not the greater 
part of the apparent re-evaporation simply a mathematical myth 
which exists only on paper, and has no existence in the actual 
engine tested ? 

For the above reasons ‘‘Q.’s” conclusions about the missing 
quantity are sound. This is the vital issue, were not the accepted 
volumes of 1]b. of steam at various pressures arrived at mathe- 
matically and not by actual measurements of actual steam! I am 
convinced that if somebody will come forward and state who first 
calculated the accepted volumes so that these calculations can be 
checked, the mystery of the missing quantity will be solved. I 
believe the calculation was made about 1852. 

Without seeing these actual calculations, it is impossible to say 
definitely what was the mistake, but I have every reason to believe 
that whoever made these calculations corrected for both the 
alteration of temperature and pressure, whilst the alteration of 
pressure should alone be corrected for. With steam there can be no 
alteration of pressure without an automatic alteration of tempera- 
ture. I believe that steam was accepted as a gas, and this explains 
why both temperature and pressure were corrected for. 

I should like to ask a third plain question: If the greater part 
of the missing quantity is simply a mathematical myth which exists 
only on paper, can any definite conclusions be arrived at by 
examining and arguing from an actual engine ! 

It is evident from Q.’s letter of July 22nd that he believes, like 
mest engineers, that the volumes in the steam tables are actual 
measurements made by Régnault. I believe the truth is that 
Régnault only measured the volume of steam at atmospheric 
pressure, and the other volumes were calculated from this volume 
and Régnault’s values for the latent heat of steam. 

Blackheath, July 23rd. FRANK B. ASPINALL, 


THE LAW OF LIBEL. 


Sir,—I think you will agree with me that the present law of 
libel is most unsatisfactory. Any man of straw, aided and abetted 
by an unscrupulous solicitor, can start an action for libel against a 
newspaper. I would suggest the following amendment to the 
present Act :— 

‘*An Act to Amend the Libel Acts in so far as they refer to 
Libels by Newspapers.—In any action hereafter brought against a 
proprietor, printer, or publisher of a newspaper in respect of any 
defamatory matter published therein the defendant shall be at 
liberty at any time or from time to time to apply toa Judge or 
Master of the Supreme Court for an order that the plaintiff do 
give security for costs of his said action, and if security be not 
given within a time named in such order the action shali be dis- 
missed. The Judge or Master shall make such order as aforesaid 
if it appears that the said defamatory matter was published in 
good faith and without express malice. ‘Newspaper’ in this Act 
shall have the same meaning as in the Newspaper Libel and Regis- 
tration Act, 1881.” 

I intend, with the assistance of a member of Parliament, to use 
my utmost endeavours to get this Act passed. 

Publicity through the medium of the Press will help the move- 
ment very considerably, and I trust you will draw attention to this 
important matter in the columns of your paper. 

London, July 21st. WALTER JUDD, 

Managing Director of Heywood and Co., Limited. 








THE Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners : — Shropshire and Montgomeryshire Light Railway 
(Amendment) Order, 1910, amending the Shropshire and Mont- 
gomeryshire Light Railway Orders, 1909. 
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A NEW HIGH-SPEED WHEEL LATHE. | 

THE wheel lathe is an essential in all railway shops, | 
whether constructional or repairing, and in its design the 
ability of the machine-tool maker can be fully exercised | 
towards providing for the special conditions under which the 
tool has to work. The large diameter of the work and the 
hard nature of its surface tend to prevent the adoption of any | 
high cutting speed. With the recent improvements in tool | 
steel, however, this has been somewhat altered, and the tool- 
makers have been called upon to supply a high-speed lathe 
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pinion on this shaft is carried on the headstock itself, while 


that on the left is mounted on the bed. This, of course, is so | 


| arranged in order that the loose headstock may be moved | short shafts a crank disc is carried, and from the crank pin 


bodily along the bed when altering the distance between the 
centres. 
can be interlocked so as to secure the same speed of rotation. 
When this is not desired, the left-hand pinion is thrown out 
of gear and power transmitted to the central shaft from a 
sliding pinion carried towards the left-hand end on the second 
countershaft mentioned above. Between this pinion and the 
central shaft a train of gear wheels is interposed, as will be 
seen in Fig. 1, the result of which is that the reduced speed 





By means of the above arrangement the face plates | 
| coupled to slotted single-arm levers carried at the ends of two 


with a pinion mounted on one end of a short shaft running 
parallel to the face plate spindle. At the other end of these 


on this disc a connecting-rod slopes at either side at an angle 
of about 45 deg. The outer ends of these connecting-rods are 


lay shafts running along and on either side of the main bed. 
These lay shafts terminate within a journal bolted to the bed 
plate half-way along its length. An adjustable lever arm is 
carried on each shaft, and from this a weighted chain passes 
round a ratchet pulley attached to that handle of the tool 
carriage to which it is desired to apply power feed. In this 
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Fig. i—GENERAL ARRANGEMENT OF LOUDON’S WHEEL LATHE 


capable of withstanding the enhanced stresses thrown upon 
all its details by reason of the increased speed. In the 
accompanying engravings we illustrate a machine of this class 
recently supplied by Loudon Brothers, Limited, of Johnstone, 
N.B., to the Central South African Railways. 

Before passing to a detailed description of this machine | 
we would briefly refer to a few of its more outstanding | 
features. Each face plate is separately driven, so that while | 
one is rotating at a high speed the other may have a relatively 
low angular velocity. This enables a large range of work to 
be undertaken on the machine, and in addition allows, say, 
a wheel to be bored or bossed on one face plate at a high | 
speed, while a tire is being turned on the other at a slower 
speed. An arrangement is provided whereby both face plates 
can be rotated at the same speed, so that a pair of wheels on 
their axle can be turned without subjecting the work to 
torsion. The slide rests are four in number, two in front 
and two behind. Those in front each carry one tool, those 
behind each two. In this way it can be arranged that while 
the front tool is working on the tread of the tire the two back 
tools are turning down the sides. Both wheels can be 
machined at the same time, so that, it will be seen, the 
machine is called upon to provide a resistance to the stresses 
thrown upon it by the simultaneous action of six tools taking 
fairly heavy cuts at fairly high speeds. Its construction 
throughout is, therefore, massive and carefully designed to 
accomplish the work for which it is intended. The machine 
is capable of dealing with wheels up to 3ft. 6in. in diameter 
and can take 8ft. 6in. between its centres. 

The bed-plate is a strong box-shaped casting about 18ft. in 
length by 5dft. 6in. in breadth, and is planed on the upper | 
surface so as to provide six inverted T-slots. 





At the left- | 
hand end a saddle casting—carrying the 35 horse-power | 
driving motor, the gearing and the face plate spindle—is | 
bolted to the two central slots, and at the other end a second | 
saddle casting is similarly secured to the bed, and carries the | 
right-hand face plate spindle. | 
The arrangements of gearing for driving the face plates | 
will be followed out in Fig. 1, where a general drawing of the | 
tool is seen. From the motor pinion power is transmitted 
through an intermediate wheel on to a countershaft jour- 
nalled on the front of the saddle casting. On this shaft two 
small pinions slide, and either of these can be thrown into 
mesh with two corresponding wheels fixed to a second counter- 
shaft directly beneath the first. The forward end of this 
second shaft projects through its journal in the saddle and 
carries a pinion gearing with the external toothed ring on the 
back of the face plate. With regard to the right-hand face 
plate, this, as already stated, can be driven in either of two | 
ways. A stout shaft is carried in bearings along the full | 
length of the centre line of the bed, and through this power | 
is transmitted by way of two sliding pinions which can be | 
thrown into gear with the toothed rings on the face plates. 
It should be noticed that the lever controlling the right-hand 





of the right-hand face plate bears a constant ratio to the 
speed of the other. 

Passing next to the saddles and the feed details, it will be 
noticed that the proportions given to the different parts are 
ample for the work for which the lathe is intended. The 
front saddles—see Fig. 1—each carry one tool rest and are 


arranged with two cross slides, and one longitudinal slide. | 


The upper or longitudinal slide is mounted on a swivelling 
base so that the tread of the tires can be machined to the 
desired angle. In the case of the back saddles shown 
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way the feeds on these two tool carriages are quite independent, 
and by means of the slotted single-arm lever on the end of 
the lay shafts considerable variation—from ;zin. to gin. per 
revolution of the spindle—can be obtained. 

The feed details for the back and front carriages on the 
right hand are arranged on a similar plan. The central 
shaft, mentioned above as transmitting power to the right- 
hand face plate, ends just outside the bed-plate casting, and 
here carries a pinion which on either side meshes with a 
toothed wheel. These toothed wheels are carried on short 
































Fig. 2—BACK SADDLE 


separately in Fig. 2, there are two tool rests to each with the 
same number of slides as on the front saddles. There are, 
however, no swivelling arrangements on the back rests, as 
these are intended for turning down the sides of the wheel 
centres and tires. 

Power for feed purposes is taken from two points of the 
driving gear. In the case of the front and back saddles next 
to the left-hand face plate, the feed originates in a toothed 
washer carried on the face plate spindle immediately behind 
its right-hand bearing. This wheel meshes on either side 





WITH DOUBLE RESTS 


shafts held in brackets cast on the side of the bed. An 
arrangement of crank discs, connecting-rods and slotted 
arms, similar to that described for the left-hand carriages, is 
provided, and transmits power to the lay shaft on either side 
of the bed. These lay shafts terminate within the same 
journals as those first described. 

The face plates are provided with No. 8 centres, that on 
the right hand being adjustable by a hand wheel and barrel 
in the usual style. Two large compensating drivers are fitted 
to each plate, which, in addition, has provision made for the 
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Fig. 3 


adoption of chuck jaws at any future time 
carriages and loose headstock are adjusted in position by 
means of a rack and pinion gear. Excluding the motor this 
machine weighs approximately 14 tons. 


ENGLISH RUNNING-SHED PRACTICE.’ 
By Mr. CECIL W. PAGET, Member, General Superintendent, 
Midland Railway, Derby. 


Lighting of locomotive sheds.—As the greater part of the cleaning 
of locomotives has to be performed during the night, the question 
of the lighting of locomotive sbeds has received considerable atten- 
tion on many railways. In the majority of cases where gas is 
available it is employed, as electric light, until the recent develop- 
ment with metallic filament lamps, has only been economical where 
irc lamps are used, and such large units of lights are not required. 
In properly lighted sheds incandescent gas is usually employed, 
and this allows of adequate illumination at reasonable cost at the 
joints required. Two considerations chiefly govern the successful 
lighting of a shed, these being that the boilers of the engines 
should be well lighted, and also that sufficient illumination should 
be shown on the motion work, the latter object being the more 
difficult problem. 

With straight sheds the position of the lights is naturally 
restricted, the lamps having to be placed in rows between the 
engines, and if they contain two mantles, each consuming 3 cubic 
feet of gas per hour and are spaced 35ft. apart and 11ft. high, 
the result will be satisfactory, although as the length of the engines 
stabled will differ, the best light is not always at the point 
required. 

With round—turntable—sheds, a different arrangement is 
required, as the table has to be lighted separately, usually by four 
lamps placed so that they will not be affected by the exhaust of 
the engines running on and off the pits. The lighting of the sides 
and motions of the engines is a simpler matter than with straight 
sheds, as the smoke-box end of the locomotive always faces the 
table, and the motion is always about the same distance from the 
centre. Lamps can alternately be placed so as to throw their light in 
the motion on one side, and opposite the cab on the other, as 
shown in Fig. 1. Long roads which hold two engines, it will be 
seen, require two lamps. In some cases the employment of high- 
pressure gas—10in. of water—is found to be advantageous, as a 
light of about 500 candles is obtained with a consumption of 20 
cubic feet of gas. The result of this type of lighting is particularly 
good. In many cases fittings are provided in the shed-pits to 
afford a movable light, or allow of flexible connections being used 
for a portable light. 

Arrangements for washing out.—Washing out is usually done 
inside the shed with cold water, and mains with a good head of 
water are laid, having hydrants at convenient places. Washing 
out with hot water, though very desirable, is not, at present, in 
general use, but in view of the importance of the matter, it has 
been thought that a description of the apparatus erected by the 
North-Eastern Railway at Gateshead, would prove interesting. 

An engine is brought in with about 60 1b. of steam still in the 
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in the usual manner. A duplex Worthington pump, capable of 
delivering 450 gallons a minute, is used for pumping the wash-out 
water, and this is automatically controlled so as to give a pressure 
of 601b. per square inch. By means of the thermostatic valve the 


| temperature of the wash-out water is maintained at 140 deg. Fah., 
which is as high a temperature as can be conveniently handled by | 


the men. 

When the washing out has been completed, and all the plugs 
and mud-hole doors have been put back, the hose is shifted on to 
another line of piping and the boiler filled up from the filling tank 
with water at not less than 180 deg. Fah. This is pumped from 
the filling tank by a duplex pump similar to the one mentioned 
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Fig. 1—LIGHTING OF AN ENGINE SHED 


above. <A thermostatic valve automatically opens a valve tosupply | 


live steam for heating purposes io the filling tank when the tem- 
perature of the water in it falls below 180 deg. Fah., and shuts off 
the supply of steam on reaching that temperature. The waste 
steam from the engines that are blown off is, however, usually 
sufficient to give the required heat to the water in the filling tank, 
and it is rarely that it is necessary to use live steam for this pur- 
pose. The filling and wash-out tanks hold 6000 gallons of water 
each, and several engines can be blown off, washed out, or filled 
up at the same time. Figs. 2, 3, and 4 are diagrams of the 
arrangements of this system. With the hot-water washing and 
filling system an engine can be blown off, washed out, filled up, 
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| 7ft. below the floor of the coal stage, into which pit the coal 
is shovelled direct from the coal wagons on the inside 

| road. An electric motor, placed on a bracket fixed to the roof of 
the coal stage and wall of engine shed, making about 550 revo- 
lutions per minute, drives by belting a countershaft on the top 
of the elevator frame ; a pinion on this shaft gears into a spur 
wheel, which drives the top chain wheel, the speed of the chain 
wheels being about 25 revolutions per minute. Working at. this 
speed, the buckets deliver coal down a wooden shoot on to the 
tenders at the rate of about 1 ton per minute. The coal is delivered 
close to the top of the tender. Gear is provided for lifting the 
shoot clear of the loading gauge. To avoid jamming the buckets 
in the pit with an accumulation of coal, and preventing the motor 
starting, an automatic switch has been devised by which the action 
of raising the handle of the slide admitting coal into the pit, starts 
the motor before the slide is actually moved, a water spray to lay 
the dust being turned on at the same time. 

Water softening.—Few English railways have adopted water 
softening extensively, though several use it on a limited scale. 
The softeners in use may be divided into two groups, namely, con- 
tinuous-flow softeners, represented by the Desrumaux, Kennicott, 
Pulsometer, Reisert, Porter-Clark, and other types; and inter- 
mittent-type softeners, represented by the original Clark process 
and the Archbutt-Deeley* plant. In all softeners the chemical 
treatment is the same. The water is treated with a eaustic alkali, 
usually milk of lime or lime-water. which, by combining with the 
free and half-combined carbonic acid and decomposing magnesium 
salts, precipitates the calcium carbonate and magnesia, and by the 
further addition of soda-ash the remaining calcium salts are decom- 
posed and the removal of the seale-forming matter is completed. 


RUNNING-SHED ARRANGEMENTS. 


In order that the earning capacity of the locomotive stock may 
be as high as possible, it is the aim of the management to get as 
| much work out of the engines as is consistent with safety. To do this 
| they must be kept in an efficient state, because apart from con- 
| siderations of safety, which hold the first place, failures on the road 
are very expensive. 
| -Examinations.—The period between the examinations of the 
various parts of engines is fixed either on a time or mileage basis. 
On the Midland Railway the method employed depends upon the 
parts to be examined, fire-boxes and boiler fittings being examined 
on a time basis, and working parts on a mileage basis. 

In order to enable the examinations to be regularly carried out 
when engines, owing to the demands of the traffic, are working for 
any length of time away from the owning station, each engine 
carries in the cab a card upon which are recorded the dates of the 
last examinations and wash-out, and if the inspection of this card 
shows an examination or wash-out to be due, the work is carried 
out, and an entry made on the card to that effect. 

In addition to the prescribed periodical examinations, each 
driver when giving up his engine examines it, and reports any 

| repairs that are required. It is the practice in a good many sheds 
also to employ examining fitters for the purpose of examining 
engines when they are put in the shed after work. 

Running repairs.—As a result of the examination and reports of 
the drivers and examining fitters, the necessary small repairs and 
adjustments are done by the running-shed fitting staff. On the 
Midland Railway the books into which drivers and fitters used to 
enter their reports have been replaced by eards which, on being 
entered up, are dropped into a locked box. In the case of no 
repairs being required a ‘‘ nil” card is putin. By this method the 
foreman fitter is able to arrange his work better. He has before 
him in a convenient form the amount of repairs of various kinds 
that require doing, and by associating this information with the 
train-board he can tell by what time the work must be done, and is 
able to arrange his men accordingly. 

Washing out.—Owing to the use of different qualities of water, 
the periodic washing out of boilers varies considerably. The 
general practice is to wash out passenger engines after 500 miles’ 
work, and freight engines after 800 to 900 miles’ work. At busy 
times there is no doubt that the time allowed for engines to cool is 
frequently not as long as it should be, and, with the object of 
avoiding the damage to boilers caused by too rapid cooling and 
obtaining additional work from the engine by reducing the time of 
standing, washing out with hot water is being considered on 
several railways 

Casualty office.—A notable feature in connection with the running 
department is the ‘‘casualty” office. Under the charge of a trained 
engineer the function of this department is to collect reports 
from the running shed staff of all engine failures, a failure or 
casualty being any defect in the working of the engine which 
causes it to lose time on the journey, or to be late to its train from 
the shed. The head of the casualty office arranges for the proper 
classification of every case of failure, and directs the investigation 
into each case. After careful inquiry the cause of the failures can 
| be brought to the notice of those responsible for the design, 
| materials and workmanship, operation, or purchase of coal, oil, 

and other stores, the object always being to promote efficiency in 
construction and improvements in operation rather than discover 
an offender. A good moral effect, however, is created by thus 
constantly reminding all concerned of their individual responsi- 
bility. 
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Figs. 2, 3, and 4—ARRANGEMENTS FOR WASHING OUT LOCOMOTIVE 


boiler, and by means of a flexible metallic hose-pipe a connection 
is made between the blow-off cock on the engine, and the blow-off 
line of piping to the tanks which contain the hot water for washing 
out and filling. The engine is then blown off, and the water and 
steam pass away to a separator on the top of the tank containing 
the washing-out water. The water falls down through a coke filter 
bed—which arrests any scale—into the tank, and the steam passes 
away through a pipe toa chamber on the top of the tank which 
contains the filling water, where it meets pure cold water from the 
main water supply. This water is heated up by the steam and 
falls into the tank, 

When the engine has been fully blown off, which occupies from 
ten to twenty minutes, according to the size of the boiler, the 
blow-off hose is disconnected, and an armoured hose wash-out pipe 
1s connected to another line of piping through which the water 
from the wash-out tank is pumped, and the engine is washed out 


The Institution of Mechanical Engineers—Abstract. 


and in steam about two hours from commencement of the opera- 
tion without the boiler plates, &c., having been subjected to detri- 
mental changes of temperature. 

Methods of coaling.—The general method is to push the coal in 
wagons up an inclined road toa stage where it is unloaded into 
small ‘‘tubs” on wheels. The stage is of such a height that when 
the tubs are run out on toa small tipping stage projecting from 
the main stage they are over the tender, which is alongside, to be 
coaled. -The small stages are hinged and weighted so that their 
normal position is clear of the loading gauge. In some cases 
power cranes are used, but the method described above is the 
most general, 

The South-Eastern Railway Company use a power-driven 
elevator—Fig. 5. The elevator consists of twenty buckets, each 
holding about 4 cwt. of coal when loosely filled. The buckets 
travel on an endless pitch chain which runs over two-toothed 
wheels, one wheel being at the upper end of the frame under the 
roof of the stage, and the other at the lower end in a pit some 
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The summarised statements periodically made to the general 
manager and directors of all failures by which delay is eaused to 
trains form a fair guide to the efficiency of the locomotives on the 
road. 

Engine cleaning.—In order that the examinations previously 
referred to can be properly carried out engines must be kept as 
clean as is possible at a moderate cost. On English railways the 
general practice as regards engine cleaning is to employ boys from 
fourteen to nineteen years of age, who are afterwards promoted to 
firemen. 

The method of payment for cleaning varies on different railways, 
day work, piecework, and premium being employed, but day work 
is the most general. The piecework system of cleaning was 
introduced some years ago on the Midland Railway, and was satis- 
factory until ten years ago, when the larger types of engines began 
to make their appearance ; the work of cleaning an engine then 


* Proceedings, 1898, Part I11., pages 404-454, 
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had to be divided, and this gradually led to cleaning by gangs on 
piecework, 

Piecework gangs being unsatisfactory and difficult to handle, 
about four years ago a system of cleaning engines on Rowan’s 


premium system* was introduced at most of the large depéts on | 


the Midland Railway and is still in operation, although princi 
confined to the passenger engines. This system provides for 


lly 
or a | 


| 
} 
| 


more methodical and thorough means of supervision, since each | 


part of an engine, no matter how small, can be taken separately | 
| week’s work is therefore shared by all the men. 


and, if passed, paid for on its merits without reference to other 
parts. The premium system has been satisfactorily applied by 


increase or decreas. It is advisable to have a link of such a size 
that it is large enough not to limit the drivers’ knowledge to a 
particular road, but not so large that the knowledge gained of the 
various roads would be forgotten, owing to the infrequent occa- 
sions the men work over the line. 

In arranging links due regard is paid to day and night work, 
and an effort is made to regulate the work so that a man is not 
continuously on one or the other. The men in each link work all 
the trains in it in turn, and any slight advantage in a particular 
When the links 


| are arranged, they are posted, for the guidance of the men, in a 


working the men in groups of four, each man being responsible for | 


particular parts of the engine as set out on his job ticket. The 
premium earned by the men in cleaning those parts goes to his 


| 


} 


account and has nothing to do with the earnings of the other men, | 


thus preventing indifferent workers reaping the benefit of the 
industry of others in the group. 
The premium system is successful inasmuch as it introduces a 


case at the engine shed, together with a complete list of the booked 
engine workings. 

Special trains.—Special passenger trains are provided for in the 
weekly excursion time-table. Arrangements are made at head- 
quarters for the various depdts to work such trains, those having 


| an outward and homeward trip being generally worked by the 


strong incentive to do more than had been, under other con- | 
ditions, considered a day’s work. Cleaners working on premium | 


are able to supplement their weekly rate to the extent of 20 to 40 
per cent. 
as a rule ensures engines being ready for service as soon as they 
are required. Should the engine require cleaning in a shorter 
time than usual more men can be put on, each man with his work 
detailed on a job ticket, without fear of the work being scamped. 
Under the piecework arrangement this was not easy to avoid. 
_Shopping of engines.—The engines are turned over by the run- 
ning department to the repairing engines’ department for heavy 
repairs, as a result of the condition of the various parts revealed 
at the periodical examinations in the shed, but mainly as the 
result of the periodical examination of boilers. The repairs to the 


The arrangement of working the men in groups of four | 


dept from which the train starts, but in the case of additional or 
duplicate trains an endeavour is made to balance the mileage by 
utilising an engine in one direction to work an additional train that 
may be required in the opposite direction, or, when duplicates are 
necessary over the same section from opposits ends about the same 
time, they are dovetailed in with the ps "aca booked trains, The 
timings of these special trains are supplied in a convenient form to 
the drivers working the trains. Such trains are worked by spare 
men or men whose time is not fully occupied. 

From the train arrangement sheets the ‘‘ working engines 


| board,” fixed in a convenient place on the shed wall, is arranged 


boilers, as a general rule, take longer than anything else, and the | 


order of putting work through the shops is dependent on the time 
taken to repair the boiler. By making other repairs subservient 
to it the engine is likely to be out of service for the least possible 
time. In selecting engines for repairs, consideration is given to 
the probable demands of traffic working, the heavy repairs to pas- 
senger engines being undertaken in the winter months and to 
freight engines in the summer. 
tice on the Midland Railway to overhaul in the repairing shops 
each passenger engine every 12 to 15 months, and each freight 
engine every 18 to 20 months. 

The means described for examination, shed repairs, and shop- 











CHANNEL 


Roughly speaking, it is the prac- | 


daily by the foreman in charge on the day or night shift, the trains 
being shown in the order of running, and the engines allotted to 
work them, together with the information as to where the engines 
can be found, that is, the shed or sidings where they may be 
standing. It usually shows also all the engines due for examina- 
tion or washing out. 


Engines and men.—As far as possible, engines are allotted to 
and kept for the same drivers, os this is almost universally the 
rule in the case of passenger engines on most English railways, but 
it has not been attained as regards the freight engines at present 
—except with the more important goods trains—owing to the uncer- 


| tainty as to when the engines of the ordinary goods and mineral 
trains will come into the sheds. 
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It would appear that the majority of the locomotive superinten- 
dents in England are of opinion that where first-class express work 
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ping are those taken to ensure the efficient working of the locomo- 
tive stock. On the Midland Railway this efficiency is secured by 
the withdrawal from service of about 25 per cent. of the total 
stock. The actual percentages work out at:— 





Passenger. Freight. Total. 

In repairing shops -- 15.77 .. 13.08 13.9 
Under examination .. .. 0.95 1.08 
Stopped for various repairs 7.55 8.08 
21.53 23.06 





Engines not available for work 


These figures may be taken as fairly representative of British 
practice. Having about 75 per cent. of the total stock available 
for work, its earning capacity, so far as it is controlled by the 
running department, lies mainly in the efficiency of the train 
arrangements. 

Arrangement of engine workings.—It is usual for the traffic 
department to provide, in convenient form, a statement of the 
train service for which motive power is required. The graphic 
form of the time-table is very suitable for this purpose, as by its 
use it is easier to arrange economically the outward and return 
workings, and at the same time make provision for the most con- 
venient places to change engines and ensure intervals during which 
the men can get their meals and attend to engine duties. 

Passenger trains.—Several English railways divide their passenger 
train working into two classes, the first, generally the most 
important express trains, being paid on a basis of mileage, and 
the second being paid by the day. 

Links.—Suitable workings are grouped together in numbers 
varying from three or four to as high as twenty, and the corre- 
sponding number of men necessary to work them are employed in 
rotation on each working. These groups are called links. Such 
grouping has the effect of dividing up the trains into two or three 


classes, which vary in their demands for power and correspondingly | 


call for the use of different classes of engines. The grouping of 
workings is arranged in such a manner that the most powerful 


engines are kept as far as possible on trains where they are not | 


extravagantly employed. 
One of the main objects in the preparation of train arrangements 
before they are sent to the locomotive depédts is to see that the 


has to be done it is a distinct advantage to book an engine regu- 
larly to the same driver. This practice extends on some lines to 
fast fitted goods trains, which require nearly as much working as 
an express. The experience on the Midland is that casualties are 
lessened owing to the greater care taken by the driver in working 
the engine and in properly reporting defects ; and as a result the 
coal consumption is generally less. 

Working results.—The necessary statistics for criticising the 
results of working of the various sheds are obtained in the follow- 
ing manner :—Each engine driver at the end of his day’s work 
makes out a journal on which he enters in detail all trains worked 
by him, time occupied in doing so, the route and description of 
train, and the materials used during the day’s work. These 
journals are handed into the time office, and the mileage is then 
entered to each trip, and the weight of coal, oil, &c., is checked 
with the coal man and storekeeper’s records in order to see that 
the entries made by the driver agree with what has actually been 
issued tohim. From these journals the following statistics are 
compiled :— 


-assenger trains. 

Goods and mineral trains, 
Shunting. 
mt eaeey Assisting, piloting, ballasting, &c. 
Ordinary passenger train miles. 

Special 

Assisting re >. * 
Passenger shunting performed (calculated at 6 miles an hour). 
Ordinary goods and mineral train miles. 


Engine hours... 
” ” eee 


” ” 


” ” ” 


Special ” ” ” ” 

Assisting ms - - a 

Goods and mineral shunting performed (calculated at 6 miles 
an hour). 


Detentions to engines, 
Consumption of coal, oil, and other stores by each individual 


engine, 
The time of engines employed exclusively for shunting purposes 


| is calculated at six miles an hour, from the time they leave the 


maximum amount of the driver's time is occupied in charge of the | 


engines, and to reduce as far as possible the time during which 
the men are unemployed, or engaged in miscellaneous duties. On 
several railways charts are exhibited at each depdt periodically, 
giving the classification of the drivers’ time and how employed. 
These charts act as a very good check on the foreman’s arrange- 
ment of the men’s work, as it enables him to see at a glance 
whether the percentage of time in charge of engine is on the 


* Proceedings 1901, Part IV., page 865 ; and 1903, Part II., page 203. 


locomotive yard to the time they again reach the ashpit—with a 
minimum debit of ten hours. 

Ballasting is calculated at the rate of eight miles an hour, but 
only the actual time occupied is brought to debit. 

Engines standing as pilot, that is, to assist or work duplicate 
trains as required, are charged at the rate of six miles an hour for 
the actual time they are standing. A statement of mileage, 
wages, coal, oil, and stores consumed is compiled for comparing 
one depdt with another. The compilation of these figures in- 
volves an immense amount of routine work ; recognising this the 
Lancashire and Yorkshire Company has adopted the ‘‘ Hollerith 


tabulating machine” for the purpose, by means of which the 
following data are obtained : 


Date. 

Shed were driver is stationed. 
Class of engine. 

Engine No. 

Shed where engine is stationed. 
Driver's number. 

Description of mileage. 

Miles run, 

Shed where coal is received. 
Weight of coal supplied. 
Description of lubricant. 
Quantity of lubricant supplied. 
Description of time. 

‘Time worked in hours and minutes. 


By means of the punched holes denoting the description the 
same cards will show :— 


Number of train miles run. Passenger, goods, miners, 
‘a * Assisting. = ” : 
light engine miles run, 
locomotive shunting miles. 
traffic ” ” ” 
empty carriage miles run. 
locomotive oil supplied, 
eylinder oil supplied. 
me tallow ethan 
Length of time men were in charge of engine. 
travelling before or after being relieved, 
- engaged conducting, waiting orders, Xv, 
a », trains were detained by signals, &c. 

These cards can be conveniently assembled to show cost of 
operating the various sheds, classes of engines, classes of 
mileage, &c. 


” ” 


” 
” 


” 


Quantity of 


” 


” ” ” 


” 








CATALOGUES. 





LOBNITZ AND Co., Limited, Renfrew, Scotland.—This company 
has sent us an excellently got up catalogue illustrating dredgers of 
various kinds, 

SAMUEL WILLIAMS AND Sons, Limited, Dagenham Dock, Essex. 

A little booklet to hand from this firm deals with single and 
double chain grabs. 

CLARKE’S CRANK AND ForGE Company, Limited, Lincoln. 
This is a well illustrated little catalogue dealing with cranks for 

| gas, steam, and oil engines for motor vehicles. 

JouN BLAKE, Limited, Oxford-street Works, Accrington, Lancs. 
| —A little booklet dealing with self-acting pumps has reached us. 
| The pumps referred to in this booklet are suitable for raising water 
| for supply purposes. 

SIEBE, GORMAN AND Co., Limited, Westminster Bridge-road 
London.—From this firm we have received a well-compiled cata 
logue. It has reference to self-contained oxygen breathing 
apparatus for rescue work. 

RIcHARD HORNSBY AND Sons, Limited, Grantham.—This is a 
little pamphlet which sets forth the special features of and advan 
tages claimed for the Hornsby oil engine. The principle of 
operation is clearly explained, and full particulars of interest to 
buyers are given. 

SPERLING AND WILLIAMS, 24 and 25, Fenchurch-street, London, 
E.C.—Catalogue No. 10 has been sent to us. It deals with gas 
engines and suction gas producers for electric lighting, flour 
milling, woodworking, ginning, spinning, weaving, pumping, 
engineering work, &c. 

THE Leeps Force Company, Limited, Leeds.—This 
pamphlet which contains a description of this company’s manu 
factures, and it is printed in English and French. It contains 
illustrations of all kinds of steel rolling stock, and constitutes an 
interesting publication. 

WEBSTER AND BENNETT, Limited, Coventry.—-Two well got up 
catalogues have reached us. One deals with multiple drilling 
machines and the other with horizontal boring machines. Both 
catalogues are well illustrated, and contain concise specifications 
and tables of dimensions. ' 

SIEMENS BrotuErs, Caxton House, Westminster.—Three of this 
company’s publications have reached us, They have reference to 
thermo-electrical pyrometers, precision type watt meters and 
transformers for current and pressure, and concentric ‘‘Stannos ” 
wiring at Cambridge College. 

CROMPTON AND Co., Limited, Salisbury House, London-wall, 
E.C.—From this company we have received a_ neat little 
pamphlet, which has reference to electrical instruments, in 4in. 
diameter cases, for small switchboards, starter panels, X-ray, 
galvanic, and dental appliances. 

J. Stortner, Birkbeck Bank-chambers, Holborn, London, W.(. 

-This is a well-got-up pamphlet, which contains illustrations and 
particulars of Alioth electrical machines and apparatus. It deals 
with turbo-generators, motor generators, induction motors, trans- 
formers, high-tension oil switches, &c. 

THE “SKEFKO” BALL BEARING ComPANy, Limited, Carlton 
House, Lower Regent-street, S.W.—‘‘Skefko” patented ball 
bearings are dealt with in a well-compiled catalogue to hand from 
this firm. The special features claimed for these bearings are 
clearly set forth, and a considerable amount of information, which 
should prove of interest to users of such bearings, is given. 

THE British THomMsON-Hovuston Company, Limited, Rugby. 
Price list No. 247 has reached us. It illustrates and describes the 
new and latest types of ‘‘ B.T.H.” continuous current motors and 
generators. These machines are fitted with various kinds of 
covers, rendering them flame proof, dust, and damp proof. 
Weights, dimensions, and all particulars of interest to buyers, are 
given. 

PERKIN AND Co., Limited, Lord-street Works, Leeds. 
Catalogue No. 124 has been forwarded to us. It deals with 
machine tools of various kinds, including self-acting sliding, sur- 
facing, and screw-cutting lathes, radial drilling machines, pillar 
drilling machines, high-speed sensitive drilling machines, bench 
drills, planing machines, shaping machines, screwing machines, 
dise grinders, power-driven hack saws, band saws, punching and 
shearing machines, &c. 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH Works 
Company, Limited, Silvertown, E.—From this firm we have 
received a well got up pamphlet having reference to dynamos and 
motors. Specifications, illustrations, and tables of weights and 
dimensions of the company’s machines are given ; also code words 
and other information of interest to buyers. All the standard 
types are dealt with, including open protected, enclosed venti- 
lated, and totally enclosed machines. 

THE GENERAL ELECTRIC CoMPANY, Limited, 67, Queen Victoria- 
street, E.C.—A catalogue to hand from this company has reference 
to ‘“‘Freezor” electric fans. Fans suitable for office, workshop, and 
other large apartments are dealt with, and prices, weights, and 
other particulars of interest to buyers are given. From the same 
company we have also received a leaflet dealing with Coate’s insu- 
lating shields for ordinary and key-socket lampholders. Another 
publication has also reached us entitled ‘‘The General Electrical 
Progress.” It deals with feeder pillars for capstan control in 
India, stage arc lamps, electrically driven vacuum cleaners, com- 
bined transformers and choking coils, electricity meters, &c, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Work at the Mills and Forges. 


Work at the mills and forges has been temporarily 
increased this week by the necessity laid upon the rolled iron- 
masters to effect as much delivery as possible before the holidays. 
The improvement has, however, only been of a spasmodic sort, 
and, being strictly the result of the special causes just alluded to, 
carinot be relied upon to develop into anything substantial. Orders 
are still generally restricted by a manifest disinclination of con- 
sumers to launch out in any given direction, and iron manufac- 
turers could do much more than they are doing in nearly every 
branch. 


Finished Iron Prices. 

Finished iron prices continue unsatisfactory, and they are 
all round largely in favour of buyers. The cause of these last is 
served both by European ‘‘dumping” on the Staffordshire and 
Midlands markets and by internal competition amongst native 
producers whose productive capacity considerably outclasses the 
market’s demands. How unprofitable selling rates in the mer- 
chant and common bar trades in particular have become is plainly 
evidenced by the number of bar mills which have lately been 
voluntarily laid idle. Jronmasters openly declare that at present 
values they are steadily losing money. Prices are this week 
quoted at :—Marked bars, £8 ; Earl of Dudley’s brand, £8 12s. 6d.; 
second grade, £7 ; unmarked bars, £6 2s. 6d. to £6 5s.; North 
Staffordshire bars, £6 15s, Sheets: Singles, £7 5s.; doubles, 
£7 10s.; trebles, £8; galvanised corrugated sheets f.o.b. Liver- 
pool, £11 5s,; hoop iron, £6 15s.; gas strip, £6 5s. to £6 7s. 6d. 
This last price has just become operative by resolution of the 
Tube Strip Makers’ Association, who have again decreed a 5s. 
reduction. The galvanised sheet makers state that the Middles- 
brough houses have increased prices 5s, per ton, making the 
standard there £11 10s., but no advance is yet being commanded 
here. 


Pig Iron Firmer. 

Pig iron sellers report this week that prices are 6d. to 1s. 
per ton stronger—the result of increased contracts booked since 
the quarterly meeting. Buyers, however, are not prepared to 
give any advance, regarding sellers’ action as an attempt at 
“ bulling ” the market without sufficient evidence in support of 
their tactics. Certain it is that plenty of iron can still be got at 
the old figures, and the rise can only be regarded as applying to a 
few favoured houses, who have been more fortunate than the bulk 
of producers in securing business a little prior to and subsequent 
to the late quarter-day meeting of "Change. Quotations are still 
mostly as under :—Forge pig iron: Staffordshire common, 48s. ; 
part-mine, 51s. to 52s.; best all-mine forge, 85s.; foundry, 90s. ; 
cold-blast, 115s.; Northamptonshire, 48s. to 49s.; Derbyshire, 50s. 
to 51s.; North Staffordshire forge, 50s. to 51s. 6d.; best, 58s, 
to 59s. 








Steel. 

The rolled steel trade is quite as good as recently, but the 
weakness in half-product material notified in last report, arising 
out of a dropping of quotations by German salesmen on the Bir- 
mingham market, is again observable this week. German sheet bars 
and billets are fully 2s. 6d. per ton below native rates. While Staf- 
fordshire and Welsh Bessemer bars are £4 17s. 6d. to £5, the 
European imported material is freely offered at £4 15s. per ton. 
Siemens native bars are £5 to £5 2s. 6d. Rolled steel is quoted : 
Angles, £6 7s. 6d. to £6 10s,; girder plates, £6 17s. 6d. to £7; 
and boiler plates, £8 2s, 6d. to £8 5s. per ton. 


Advance in Stamping Sheets. 

Makers of steel sheets are amongst the very busiest of the 
steelmasters, so excellent is the demand from all quarters. The 
price of cold rolled and close annealed stamping sheets has just 
been increased by resolution of the South Staffordshire and Kast 
Worcestershire makers 10s. per ton. ‘‘Singles’’ now become 
£9 10s. per ton, and “‘doubles” and ‘“lattens” advance in the 
customary proportion. 


Steel Rails: Strange Report. 

A curious report regarding the steel rail trade is this week 
in circulation amongst some of the steel masters. It is stated that, 
acting on the recommendation of the Indian Government and of 
the authorities in East Africa, the home Government have obtained 
or are obtaining raiis for experimental purposes from the United 
States and Canada, It is said that the authorities are seeking 
a ‘higher grade material "—whatever that may mean—and that 
‘* preliminary tests already carried out are in favour of the Canadian 
manufactures. Whether the material which the Government are 
alleged to have secured embraces also bridge material is not 
definitely stated, but this is hinted at. Further particulars are 
awaited with some degree of interest. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron in July. 

Ir the month of June was dull, this state of things has 
been intensified during the month just closing. With the short- 
lived railway strike in the North, speculators endeavoured to force 
up prices to some extent by lack of supplies in certain centres, and 
in some instances 3d. per ton more was paid for Middlesbrough 
iron, but prices have gone back to their original level. With the 
exception of a slight spurt above referred to, trading has been even 
more monotonous than in June, and there has been an utter 
absence of speculation. At the time of writing, reductions have 
to be registered varying from 3d. to 1s. in both English and Scotch 
brands. Foundry hematite especially has been exceedingly slow. 
Forge iron is about 3d. lower. Of course, at this period of the 
year business is rather inactive, but forward prospects are causin 
anxiety to both makers and merchants. It was generally expecte 
that with small stocks in founders’ hands, and an improving export 
trade, that the iron trade would have become brisk, but orders 
continue to rule on the lines of small quantities, notwithstanding 
the assertion in some quarters that there is an upward movement 
starting. 

Finished Iron and Steel. 

There is practically little movement, and prices remain 
on the old level. Boiler plates are the exception, the demand 
continuing good. 


Copper. 

There is no new feature to report. Sheets, after going 
down £2 per ton, have again advanced to the level of the opening 
price of July. Tough ingot and best selected have also shown little 
variation. Tubes are fractionally lower, and there appears to be 
some undercutting going on in certain quarters. 


Lead. 
Sheets have not varied in price throughout the month. 


Tin. 
The advance of £2 per ton at the beginning of July was 
lost during the month, and the forward feeling is rather weak. 


| of pig iron and steel are smaller than they have been. 





Quotations. 


Lincolnshire, No. 3 foundry, 53s. 6d. to 54s.; Stafford- 
shire, 53s, 6d. to 54s.; Derbyshire, 54s.; Northamptonshire, 55s. 9d. ; 
age rye ig open Sones prompt, 57s. 6d. Scotch: Gartsherrie, 
60s. 6d. to 61s.; Glengarnock, 59s. to 59s. 6d.; Eglinton, 59s. to 
59s, 6d., delivered Manchester. West Coast hematite, 65s. 6d. to 
66s.; East Coast ditto, 64s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 58s. 6d. to 59s.; Glengarnock, 57s. to 57s. 6d.; Eglinton, 
57s. to 57s. 6d. Delivered Preston: Gartsherrie, 59s. 6d. to 60s.; 
Glengarnock, 58s, to 58s. 6d.; Eglinton, 58s. to 58s, 6d. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s. 6d.; boiler plates, £7 12s, 6d. to £7 17s. 6d.; plates 
for tank, rey and bridge work, £6 17s. 6d. to £7; English 
billets, £5 to £5 5s.; foreign ditto, £4 10s. to £4 15s.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £69; tough 
ingot, £59 10s.; best selected, £59 10s. per ton. Copper tubes, 
8d. to 8}d.; brass tubes, 6fd.; condenser, 7d.; rolled brass, 64d. ; 
brass wire, 64d.; brass turning rods, 64d.; yellow metal, 6d. per 
Ib. Sheet lead, £16 per ton. English tin ingots, £147 10s. per ton. 


The Lancashire Coal Trade. 

The severe competition with other centres, notably South 
Yorkshire and Derbyshire, has caused prices for prompt delivery 
of Lancashire coal to give way, though not officially. e attend- 
ance on the Coal Exchange on Tuesday was about an average one, 
but, except in one or two special departments, business was 
exceedingly dull. Best slack and shipping coal, however, was 
again in better inquiry. House coal stagnant. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The hematite iron trade is weak and the demand shows 
no improvement from any quarter ; indeed, the business being done 
is of small bulk, and there is none of the usual life in the market 
which is ordinarily indicated by a desire to book orders for 
delivery well forward. Yet the position of the market is not 
looked upon as gloomy. There is a distinct feeling that a much 
better condition of things will assert itself in the early future. 
Makers are quoting 66s. 6d. for mixed Bessemer numbers net f.o.b., 
and warrant iron is at 64s. net cash buyers, sellers 6d. more. The 
trade being done in special hematites is not active, yet some of 
the makers of high-graded iron are well placed for orders and 
prices are ruling from 70s. to 74s. per ton according to specifica- 
tion, Spiegeleisen and ferro-manganese represent weaker trades 
than of late. Iron ore is quiet in demand, and prices are quoted at 
lls., 15s. and 19s, per ton net at mines for ordinary medium and 
best classes, 


Steel. 

The feature of the week is the announcement that the 
plate mills of the Barrow Steel Company, which have been closed 
down for two and a-half years, are to be re-started, at any rate 
for a short period. The trade in Bessemer classes of metal is still 
well maintained, and the rail business remains especially good. 
Prices are, however, weak at about £5 7s, 6d. for heavy rail 
sections. 


Shipbuilding and Engineering. 

There are still more hopeful prospects in the shipbuilding 
and marine engineering trades, and there is evidently in store for 
this district a very brisk run of business alike in warship and in 
mercantile construction. The submarine and airship departments 
are especially active. 


Shipping and Fuel. 

The shipping trade remains comparatively quiet. Exports 
The aggre- 
gate shipments for the year so far represent 393,669 tons, com- 
pared with 346,578 tons in the corresponding period of last year, 
an increase of 47,091 tons. Coal and coke quiet at easier rates. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

As reported last week, many of the large local works will 
be closed the whole of Bank Holiday week, this being chiefly the 
case where stocktaking was not done at the half-year. The 
August Bank Holiday week is now being looked upon by an 
increasing number of firms as a very favourable time in which to 
close down for a full week, not only for repairs and renewals to be 
effected, but also to enable the holiday vacation for the staff, so 
far as possible, to be concentrated into one week. As regards the 
workmen, the practice has, hitherto, been for the works to be 
closed a day or two at different periods of the year, when, ordin- 
arily, the stoppage could ill be afforded. To confine the whole of 
the holidays into one week in the year at a time when trade is 
usually quiet, is thought to be more economical in the long run, 
This, of course, is only possible for firms doing a general trade, as 
the large armament firms, to whom Government work often comes 
in rushes, could not well conform to any hard and fast rule. How- 
ever, the number of firms who are adopting the mid-summer 
holiday week is receiving additions year by year. At the 
moment, there is very little new business being put through, the 
quietude of the iron market showing the holiday feeling which is 
abroad. There is no lack of confidence in the future, and most 
people expect a distinct revival in the autumn. 


The Wages’ Question. 

The local Moulders’ Union have received the consent of 
their National Executive to hand in notices where any employer 
refuses to grant the application for a 5 per cent. increase in wages. 
However, it appears that the Executive recommend that any 
strike should be confined to those shops where the advance is not 
conceded. The men, on the other hand, wish that a strike,.if one 
be found necessary, should be general, and apply to all shops. 
There the matter rests at present. Itis hoped that the moulders 
will not go to extremes, and that they will see the wisdom of post- 

ning the application until it is known whether the present spurt 
at the steel foundries is likely to continue for long, for at present 
it is undoubtedly based solely on more or less special work in hand 
for Government departments, orders for general engineering being 
still of small volume. 


House Coal. 

The house coal trade has dropped to very small propor- 
tions, but orders for stocking purposes are beginning to come in, 
and it is thought that next month should see a serious commence- 
ment made with this trade. The pits are not working any better 
at present, and the supply of coal is thus restricted. Colliery 
quotations :—Best Barnsley, 12s. 6d. to 13s. 6d. per ton; ditto, 
secondary sorts, 10s. 6d. to lls. per ton. 


Steam Coal. 

The labour disturbance on the North-East Coast did not 
last long enough to make any appreciable difference to the coal 
trade here, but a few shipping orders were snapped up by local 
collieries at current prices. The improvement noted in the ship- 
ping demand continues, and a fair tonnage is now going forward, 
the pits engaged in this trade working fairly good time, while 
prices are if anything a shade firmer. On the whole, outputs are 
still diminished by stoppages for local ‘‘ feasts,” &c. Stocks are 
not so extensive as they were a short time ago. Prices are offi- 
cially quoted at 9s, to 9s. 6d. per ton. 





Gas Coal, Slacks, and Coke. 


A few contracts for gas coal are being negotiated at 
advances ranging from 6d. to 9d. per ton. Owing to the 
restricted supplies and the fact that the demand is not falling off 
in the same proportion, despite the holiday stoppages in Lanca- 
shire and elsewhere, slacks are very firm. Coking smalls, too, 
continue in great uest. Current pit prices:—Best washed 
smalls, 5s. 6d. to 6s.; best hard slacks, 5s, 6d. to 5s. ¥d.; seconds, 
3s. 9d. to 4s. 3d. Coke: Best washed, 12s. 6d. to 13s.; ditto, 
unwashed, 11s. to 12s. per ton at the ovens. 


The Iron Market. 


A little more business has been done in pig iron this 
week, but it does not amount to much in the aggregate. Con- 
sumers are buying from hand to mouth, but are not yet apparently 
ready to enter into forward commitments at current prices. These 
are very steady. Small lots of East Coast hematite mixed numbers 
can be purchased at 71s. 6d., less 24 per cent. discount, delivered 
this district. Makers are said to be getting anxious about new 
contracts. Best brands of hematite remain :—West Coast, 80s. to 
81s.; East Coast, 75s, to 76s. Other quotations :—Lincolnshire, 
No. 3 foundry, 51s. 6d.; No. 4 foundry, No. 4 forge, mottled and 
white, 50s. 6d.; basic, 53s.; Decbpihiet, No. 3 foundry, 52s.; 
ditto, No. 4 forge, 51s., all per ton net, delivered Sheffield or 
Rotherham. 


The Steel Trades. 

Preparations for the holidays are giving an air of vitality 
to certain departments. The reports of increased activity in 
many departments are also attributable in large measure to the 
lessened number of hands who are called upon to keep pace with 
the work, for there is no over pressure for full staffs. The various 
houses engaged in railway steel report that the stream of orders 
continues, but not in large volume, railway requirements being 
mainly for replacements, with very little new work in the 
market. There is also no great amount of foreign work in hand. 
The overseas demand for special steels is well maintained at a high 
level, a feature being the steady call for the very best qualities. 
Messrs. Edgar Allen and Co. contradict the statement which has 
appeared in the Press that they are interested in the formation of 
a steel works in the Transvaal. They state that they have declined 
the invitation made to them owing to their belief that there are no 
adequate prospects before such a venture. The British Govern- 
ment are inviting tenders for a large supply of crucible and mild 
steel for the Royal Small Arms Factory, Enfield Lock ; whilst the 
Admiralty are inviting tenders for the supply of 12,000 marlin- 
spike knives as a supplementary contract. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

BusINEss has this week been extremely dull in the 
Cleveland pig iron market, and some ironmasters and merchants 
describe it as absolutely idle. The falling prices confirm con- 
sumers in their waiting attitude, and no one is tempted to buy for - 
forward delivery. The general tendency is to put off buying until 
there are indications that the bottom has been reached. The 
prices for Cleveland pig iron are not only the lowest that have 
been reported this year, but also for fully twelve months. It was 
in July last year that No, 3 Cleveland pig iron was last below 49s. 
The poorness of prices is al] the more disappointing, as something 
considerably better was expected after the activity which marked 
business in the first few months of the year, when the future 
promised so well. The general trade of the country is improving 
materially, as is evident from the Board of Trade returns of our 
exports, &c., and from the railway traffic receipts, besides which 
the revival in shipbuilding is undisputed, and there is marked 
improvement in the steel trade. Yet the pig iron market is 
very slack, and prices are moving downwards instead of 
upwards. Certainly something better than this should have been 
experienced. It may, however, be stated that July is generally 
a quiet month in the pig iron market, and deliveries oversea are 
usually on a comparatively small scale. This month our shipments 
are fully 35 per cent. less than those of June. Something better 
may be counted upon for the middle of next month, when conti- 
nental consumers begin to buy for autumn delivery. But this ycar 
the best customer for Cleveland pig iron—Germany—is likely to 
require very little, because her ironmasters are producing more 
than satisfies home requirements. No. 3 Cleveland G.M.B. pig 
iron has been generally quoted this week at 48s. 104d. per ton for 
early f.o.b. deliveries ; No. 1, which is scarce, is at 51s. 9d.; No. 4 
foundry and No. 4 forge at 48s.; and mottled and white at 47s. 6d. 
Cleveland warrants have been as low as 48s. 7d. cash buyers, and 
speculators are slow about operating in them, as the future seems 
rather uncertain. The forward prices are nominal in the absence 
of business in makers’ iron, but there is a contango of 9d. per ton 
in the three months’ price of Cleveland warrants. 


Hematite Pig Iron. 


The advance in the price of mixed numbers of East Coast 
hematite pig iron, which was generally made last week when the 
market was disorganised by the brief but disastrous strikes of rail- 
waymen, has not been maintained this week. The furnaces are 
again in full blast, and there is no longer any lack of fuel and other 
materials. No one is now in any hurry to buy, and the quotation 
for mixed numbers is back to 64s. per ton for early f.o.b. de- 
liveries, while No. 1 is at 65s., and No. 4 forge at 63s. 6d. Con- 
sumers limit their purchases to what they require for early 
delivery, the market being in too unsettled a state to tempt them 
to buy for long forwards. Any quantity of coke can now be 
obtained ; in fact, thereis too much being offered, and relatively coke 
is cheaper than Cleveland pig iron, a circumstance which has not 
hitherto been the case this year ; indeed, during the first half of 
1910 the great cause of complaint was the dearness of coke. Fur- 
nace coke can now be got at 15s. 6d. to 16s. per ton delivered at 
Middlesbrough or equal thereto. Rubio ore has for a long time 
stood at 20s. 6d. per ton delivered at wharves in the Tees, that 
being the highest quotation this year; but it must be 
acknowledged that consumers have declined to pay such 
a price, and the quotation is practically nominal. Consumers 
here, however, have good stocks, and will not be obliged to come 
into the market for some time yet. Besides this they are getting 
much larger supplies of ore from other fields than Northern Spain. 
The Bilbao mineowners will not reduce their quotations in face of 
the strikes that are in progress there. They have large stocks of 
ore at tne mines. They have also sold very largely to German 
consumers for delivery next year, so that any great reduction in 
the price of Rubio ore can hardly be looked for. 


The Railwaymen’s Strike. 

The industries of Cleveland, Durham, and Tyneside were 
thoroughly disorganised last week by the precipitate and summary 
action taken by a large number of the men employed by the North- 
Eastern Railway Company at Newcastle, Gateshead, Sunderland, 
Hartlepool, and Middlesbrough, who came out on strike without 
giving even a day’s notice. The strike stopped all the mineral and 
goods traffic, thus paralysing operations at most of the large works 
in the district. A considerable proportion of the blast furnaces had 
to be damped down, or partly so, because neither fuel nor iron- 
stone were procurable for over three days. Only iron, which had 
to be sent away by sea, and could be despatched without being 
put on the North-Eastern Railway, could be delivered. There 
was plenty of coke loaded up at the collieries, or ready to 
be taken out of the ovens, but engine power to carry it was lack- 
ing. In the same way ironstone could not be conveyed from the 
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mines. The conduct of the railway operatives took everyone by 
surprise, and there was no chance to prepare for the stoppages. 
The ostensible cause of the difficulty was a slight one, a shunter 
named Goodchild, employed at the Park goods yard, Gateshead, 
refused to be moved from the east to the west end of the yards, 
and was told to find work elsewhere. The other men at the yard 
demanded that Goodchild should be reinstated at the east end of 
the yard, and this demand not being complied with they all came 
out on strike, and others in various parts of the district followed 
their example. It was considered by the strikers that attention 
would be called to their grievances. Their Society could not 
recognise the strikes because they were entered upon illegally ; no 
strike pay would, therefore, have been forthcoming. The officials 
of the A.S.R.S. spoke strongly against the course taken by the 
men, and advised them to resume work on the terms offered by 
the company. These were that none of the strikers should be 
prosecuted, that they should be reinstated in their positions, that 
the grievancesshould be inquired into without delay, and that Good- 
child’s position should be looked into at once. These terms were 
accepted on Thursday night of last week, and business where possible 
was recommenced next day. It is said that the three days’ strike 
will cost the North-Eastern Railway Company £50,000, and the 
district will be fortunate if the loss to employers and employed 
falls short of £100,000. The strikers made it a point of their 
demands that the Conciliation Board established to adjust difficul- 
ties between the North-Eastern Railway and their men should be 
abolished, but such a demand was not formally made. The strikers 
did not meet with the sympathy of the general public, who were 


Finished Iron and Steel. 


A good resumption of work has taken place at the iron 
and steel works, and the outlook is fairly satisfactory. ‘Troubles 
that recently threatened a disruption in the Steel Combine are 
apparently in a fair way of arrangement. The inquiries coming to 
hand for steel goods, both for home use and export, give occasion 
for the belief that there is not unlikely to be a prolonged spell of 
active trade. On shipbuilding account, the pressure for delivery 
of material is already being experienced, and is likely to continue. 
Matters are not quite so certain in the malleable iron department, 
there being some difference of opinion as to prices. Buyers seem 
to be of opinion that a concession ought to be made to them 
owing to cheaper pig iron, while makers are unwilling to alter 
figures which up till recently, at any rate, left them little or no 
margin of profit. Tube makers, bridge builders, and engineers 
have a fair outlook. 


The Coal Trade. 

The call for coals has been more active in the last few 
days, but trade generally continues quiet. Manufacturing 
qualities of coal are in better demand ; supplies of all kinds are 
abundant. Free on board ship.at Glasgow, house coal is quoted 
8s. 6d. to 8s. 9d.; splint, 9s. to 9s. 3d.;: and steam, 9s. 3d. to 
9s. 9d. per ton. Splint is below its usual relative value owing to 
full supplies. 








put to much inconvenience, and thousands of workmen lost several 

“ ; | 
days’ wages in consequence. 

| 
Realised Prices of Manufactured Iron. | 
The official accountants have reported to the Board of | 
Conciliation and Arbitration for the Manufactured Iron and Steel | 
Trade of the North of England that the average net price realised | 
for the finished iron delivered from the works during May-June | 
last was £6 7s. 5.09d. per ton, that being 10.62d. per ton more than | 
in the previous two months. | 


The demand for galvanised and corrugated steel sheets is 
exceedingly good ; in fact, producers have some difficulty in satis- 
fying it, even with their mills running to their fullest capacity. 
in the past half-year the shipments of galvanised sheets were 
60,000 tons more than in the first half of last year. This week local 
manufacturers have put up the quotation 5s. per ton, and they are 
now asking £11 10s. per ton, less 4 per cent for f.o.b. deliveries of 
24 gauge. A fair business is being done in plates, angles. hoops, 
wire and joists, but no alterations in prices have been made for 
weeks. The steel rail makers are not securing much new work, 
but are well occupied on old orders. The iron bar makers are most 
~ecnnggaaa by depression, but there is rather more inquiry for steel 
ars, 


Manufactured Iron and Steel. 
| 





Engineering. | 
A general movement is reported in the North-East Coast 
engineering trades in favour of applications being made to the | 
Employers’ Federation for an advance of wages. It is now about 
two years since, at the close of a six months’ strike, most of the | 
trades were forced to accept a reduction, and it is thought that 
the time has now arrived when an advance should be given. The 
Boilermakers’ Society has sent in an application for an advance. 
At the Conference at York on Saturday relative to a rise for the 
nien in the Scotch and Cumberland works it is understood that the 
men’s application was not granted. 


Coal and Coke. 
Last week the railway strike put a stop to business in the 
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WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE Admiralty requirements for the naval manceuvres 
were completed in the closing days of last week, and were less than 
anticipated, and a further disappointment awaited coalowners in a 
lessened demand on account of the Newcastle strike ; still, there 
was a tolerably large business done, and the market was firmer 
than it had been for some little time. 
the month that it was difficult to get concessions, and the price of 
coal throughout August was firmly maintained. It was understood 
that temporary stoppages were being arranged, and as these would 
materially lessen output, prices would be affected. Inferior coals 
were in betterdemand ; drysshowed animprovement. Monmouth- 
shire busier, but house coals slow in demand. Smalls better. 
Stormy weather lessened the week’s total despatch. 


Latest Quotations in Coal. 

Quietness was again the leading feature of business mid- | 
week with no material change in figures. The continuance of 
stormy weather is causing much delay in tonnage. Only sixteen 
vessels left Cardiff Tuesday, with an aggregate of about 50,000 
tons. Not one touched 5000 tons. Latest:—Best large steam, 
l6s. 3d. to 16s. 9d.; best seconds, 15s. 6d. to 16s.; ordinaries, 
lds. 9d. to 15s, 6d.; best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 


| 13s. 9d. to 14s. 6d.; best washed nuts, 12s. 6d. to 13s.; seconds, 


lls. 9d. to 12s. 3d.; best washed peas lls. 6d. to 12s.; seconds, 


10s. to 1ls.; best bunker smalls, 8s. 3d. to &s. 6d.; best ordinaries, 


9d. to 8 
6d. to 






78. cargo smalls, 7s. 3d. to 7s. 9d.; inferior sorts, 


7s.; very best Monmouthshire black vein, 15s. to | 


Eastern Valleys, 13s. 6d. to 14s.; seconds, 13s. to 13s. 6d. Bitu- 
Very best households, 17s. to 18s.; best ordinaries, 
6d. to 15s.; No. 3 Rhondda, 17s. to 17s. 3d.; brush, 13s. to 
6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, Ills. to 
d.; through, 9s. 3d. to 9s. 9d.; smalls, 6s. 9d. to 7s. 3d.; 


6d.; foundry, 18s. to 20s.; furnace, lts. 9d. to 17s. 3d. 
18s. 9d. to 19s. Latest:—Forward business 


Stems were so well filled for | 





shipped, but nearly 112,000 boxes were received from works, and 
stocks now in hand in warehouses and vans total 173,493 boxes, 
Vessels in dock are of a widely diversified nationality. New York 
and Philadelphia are, as usual, represented, as are Holland, Italy, 
Portuguese and Italian ports, China, Japan, South America, and 
the home ports, Complaints were rife last week of trouble in the 
large sheet trade from an unusual number of breakages in the 
mills. Latest news :—Prices of tin-plates very steady and demand 
well maintained, A premium is being paid for delivery over the 
next few months. Latest quotations :—Ordinary plates, Siemens 
and Bessemer, 13s. 44d. to 13s, 6d.; C.A. rooting sheets, £8 15s, 
per ton ; big sheets for galvanising, £8 15s.; finished black plates, 
£10 15s. per ton ; galvanised sheets, 24 g., £11 5s, to £11 10s. per 
ton ; block tin, £149 cash, £150 three months. 































































Lock-out at Lydney. 

Colliery working in the Forest of Dean, like that in the 
Welsh districts, is being occasionally attended with labour disputes 
or other difficulties, Of late the working of the steam measures 
was marked by the issue of notices to the men working in the 
Trenchard seam of the Merchard Colliery, and on Saturday when 
these matured the men were paid off, the statement made being 
that the work was unremunerative. 


End of the Dock Strike at Bristol. 

The strike ended on Saturday, and, in the opinion of Ben 
Tillett, a fair settlement was arrived at. The terms were as 
follows :—That all men return to work on Monday at the Portis- 
head and City Docks, and at the Avonmouth Docks as soon as the 
| Federation men could be removed, which should not be later than 
| Wednesday night, and the men agree to work all ships of what- 
| ever ownership coming to the port. That the Docks Committee 
agree to a committee of inquiry into the antecedents of the fore- 
men Fergusson and Sholes prior to June 20th, the committee to be 
presided over by Mr. D. Shackleton, and the decision of the 
committee to be final and binding on all parties. That no person 
involved on either side in the dispute shall be victimised, and 
that the foremen Fergusson and Sholes shall not be placed to 
supervise local labour pending the result of the inquiry. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE King has been pleased to become Patron of the Institution 
of Civil Engineers, of which Institution he was an_ honorary 
member for 17 years before his accession to the Throne. 

WE are desired to state that Mr. Henry W. Bowden and Mr. 
William Boby have entered into partnership as consulting engi- 
neers, at Salisbury Honse, London Wall, E.C. Mr. Bowden 
also retains his offices at 30, Craven-street, Strand, W.C., for the 
present. 

THE Council have appointed Mr. A. E. Findley, B.Se. (Bir- 
mingham), F.C.S., to the newly-instituted post of Lecturer of 
Applied Chemistry in the University of Sheffield. Mr. Findley 
is at present Assistant Lecturer in Chemistry at the Bradford 
Technical College. 

Mr. A, 8. EssLEMONT, who has for many years been manager of 
the County of Durham Electric Power Supply Companies, will 
shortly resign this position in order specially to devote his time to 
the development of electro-metallurgical and other process work 
on Tyneside on behalf of the Newcastle-on-Tyne Electric Supply 
Company. 





In order.to make room for its motor cycle department, the 
Centaur Motor and Engineering Company, Limited, of Coventry, 
has been obliged to give up the manufacture of machine tools. 
The business connection in respect of Centaur lathes and the 


coal and coke trades of the North-East of England, for supplies 
could not be got from the collieries to the customers. Shipments 
were on a poor scale. However, this week the deliveries are very 
active, and most collieries are running to their fullest capacity to 
make up for arrears, especially on shipping account. Best steam 
coals are steady at 9s. 10}d. per ton, steam smalls at 9s., best gas 
coals at 9s. 9d., gas seconds at 9s., coking coals at 8s. 9d., coking 
smalls at 8s. 6d., and bunkers at 8s. 9d. Furnace coke has 
dropped back to about 15s. 9d. per ton, delivered at Middles- 
brough furnaces. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Close of the Holidays. 


THE annual trade holidays in Glasgow and most of the 
busy surrounding industrial centres were brought to a close in the 
early part of the week. Fortunately, in many trades there is 
plenty of employment, and prospects generally are encouraging. 
Threatened labour disputes of any importance have been referred 
to conciliation methods, and, with the exception of some dissatis- 
faction among a portion of the railway workpeople with the manner 
in which the terms of the recent arrangement are being carried 
out, there is nothing in the labour market to occasion appre- 
hension. 


The Pig Iron Market. 

A slight improvement took place in the price of pig iron 
warrants towards the end of last week, owing to fears that the out- 
put might be reduced by the North of England railway strike. 
But these apprehensions were of short duration, and the prices fell 
back to the old level, and, in cases, rather below it. Business has 
been done in Cleveland warrants since last report from 48s. 10d. 
to 48s. 7}d. cash, 49s. 4d. to 48s. 10d. one month, and 49s, 8d. to 
49s, 4d. one month. Several lots of warrants have also been dis- 
posed of at 48s. 114d. for delivery in seven days, and 49s. 1d. and 
49s. 1}d. twenty-two days. It is alleged that there is a fairly 
heavy bear account open, and this seems to be relied on to prevent 
prices sinking much lower at present, but there are other considera- 
tions that make it difficult to forecast the course of the market. 


Scotch Makers’ Iron. 

A fair business has been done in Scotch pig iron in the 
last few days with local consumers. On the other hand, the 
demand on English account is reported somewhat indifferent, 
this being attributed to approaching trade holidays in the South. 
The shipments have been comparatively small. Some brands of 
pig iron are quoted 6d. to Is. lower. Free at ship at Glasgow 
harbour, Govan and Monkland, Nos. 1, is quoted 56s. 6d.; 
Nos. 3, 55s. 6d.; Carnbroe, No. 1, 59s.; No. 3, 56s.; Clyde, 
No. 1, 61s. 6d.; No. 3, 56s. 6d.; Gartsherrie, Calder, and Shotts. 
Nos, 1, 62s.; Nos. 3, 57s.; Langloan and Summerlee, Nos. 1, 
63s.; Nos. 3, 58s.; Coltness, No. 1, 82s.; No. 3, 58s.; Eglinton, 
at Ardrossan or Troon, No. 1, 57s.; No. 3, 56s.; Glengarnock, 
at Ardrossan, No. 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, 
No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There are 84 furnaces in 
blast in Scotland, compared with 73 at this time last year, the 
larger proportion of them producing hematite iron. 






Hematite Pig Iron. 
As the steel works are again in full operation, large 
deliveries are being made of hematite, but the supply is so large 
that prices are little, if at all, affected. There have been buyers 


very limited, owners declining to sell on the basis of current prices. 
Owners confident that smalls will touch higher prices in a short 
time. 


Newport Coals. 

Last week smalls stiffened 3d. per ton. Sellers were tirm 
in maintaining value of large. In all, 61,410 tons were shipped 
during the week ; coastwise, 12,101 tons. Steadier tone this week. 
Latest prices:—Very best black vein, 14s. 9d. to 15s.; Western 
Valleys, 14s. to 14s. 3d.; Eastern Valleys, 13s. 3d. to 13s. 9d.; 
other kinds, 12s. 9d. to 13s. 3d.; best smalls, 7s. 6d. to 7s. 9d.; 
seconds, 7s. to 7s. 3d.; inferiors, 6s. 6d. to 6s. 9d. Bituminons : 
Best households, 15s. 6d. to 16s.; seconds I14s. to 15s. Patent 
fuel, 14s. 9d. to 15s. 3d. Coke: Foundry, 18s. to 19s.; furnace, 
l6s. 6d. to 17s. 3d. Pitwood, ex ship, 18s. 9d. to 19s. 


Swansea Coals. 

Coal and patent fuel trade were tolerably good ; total 
despatch 94320 tons. Patent fuel showed a decided improvement, 
17,000 tons. This week the inquiry for most descriptions of large 
coal was backward; French nuts better; German nuts easy ; 


24s. net; second malting, 20s. to 21s. net; big vein, 16s. to 


cobbles, 20s. to 21s. 6d. net ; Paris nuts, 22s. 6d. to 23s. 6d. net; 
French nuts, 22s. 6d. to 23s. 6d. net; German nuts, 2ls. to 
23s. 6d. net; beans, 19s. to 21s. net; machine-made large peas, 
10s. to lls. 6d. net; fine peas, 9s.to 10s, 6d. net ; rubbly culm, 
5s. 6d. to 5s. 9d., less 24 ; duff, 3s. 3d. to 3s. 6d. net. Steam 
coal, 17s. to 17s. 6d.; seconds, 13s. to 13s. 3d.; bunkers, 9s. 6d. to 
10s. 3d.; small, 7s. to 8s. 6d., all less 24. Bituminous: No. 3 
Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 6d. ; 
feos 3h 10s. 6d. to 11s. 6d.; Patent fuel, 13s. 6d. to 14s. 6d., all 
less 25. 





Swansea Trade. 

Satisfactory returns are to hand from the Harbour Board. 
The general trade was reported excellent. 
of 34,000 tons as compared with the corresponding period. 
clearances included 5000 tons for the Far East; coal—large—to 
Russia, Sweden and Germany ; the despatch to France was close 
upon 28,000 tons. There was a satisfactory return to activity at 
| the Weldless Tube Works, and full work was registered at Swansea 
| Vale, Dillwyns, Williams, Foster and Co,’s, and Vivian’s spelter 
| factories. In the copper industries, the annual stock-taking and 
cleansing of flues limited the employment to two or three days. 


Iron and Steel. 


There is a better demand from the Colonies, and last week 
among the consignments were to be noticed 800 tons rails for the 
West Coast of Africa. Only a small consignment of rails left New- 
port for Highbridge Ore came in from Horallo, Bilbao, Decido, 
and Caen. Pig iron was received from Whitehaven by Newport, 
and a quantity of steel scrap by Swansea. There was no new 
developments in business. Dowlais and Landore fairly oecupied. 
Production of bar at the Baldwin furnaces equal to demand. 
Latest quotations, Swansea:—Pig iron: Hematite, mixed num- 
bers, 64s, 3d. cash, 64s. 6d. month ; Middlesbrough, £48 7s. cash, 
£48 10s. month ; Scotch, 54s. 74d. cash, 54s. 10d. month ; Welsh 
hematite, 69s. to 69s. 6d. delivered ; East Coast hematite, 68s. to 
68s. 6d. c i.f.; West Coast hematite, 68s. to 68s. 6d. c.i.f. Steel 
bars: Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Other quota- 
tions :—Copper, £54 1s. 3d. cash, and £54 13s, 9d. three months ; 
lead, English, £13 2s. 6d. ; Spanish, £12 12s, 6d.; spelter, £27 10s. ; 
silver, 25d. per ounce. 





of Cumberland hematite pigs in our market at 64s., and business 
has been done at 64s. 114d. one month, free on board at Cumber- 
land ports ; while merchants quote Scotch hematite 68s, to 68s. 6d. 
per ton for delivery at West of Scotland steel works, 


Tin-plate. 
It was the comment on 'Change this week, Swansea, that 
at no previous time were the tin-plate mills so busy. Despatch 


rubbly culm strong ; duff weak. Latest:—Best anthracite, 23s. to | 


18s. 6d., less 24; red vein, 12s. to 13s., less 24; machine-made | \ ° sets ¢ 
| surface-condensing plants, which are to be capable of dealing, in 


| ferry passenger steamers built to the order of the Wallasey Urban 
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was affected by the stormy weather, and only 67,430 boxes were 



































































use of the name ‘‘Centaur” in respect of machine tools only has 
been acquired by the International Tool Company, Bristol-street, 
Birmingham. 





HATFIELD” PUMP FOR THE LANCASHIRE AND YORKSHIRE 
Raitway.—A Merryweather ‘“ Hatfield ” treble-barrel high-speed 
reciprocating pump, driven by electric motor, has recently been 
supplied to the Lancashire and Yorkshire Railway, for a fire 
protective installation on the company’s property at Castleton. 
The pump, which is designed to deliver 600 gallons per minute 
at 100 lb, pressure when running at 185 revolutions per minute, is 
driven by a 60 horse-power motor through chain gearing. The 

| pump delivers through a system of fire main piping with hydrants 
at various points. A relief valve is fitted, so that no damage will 
occur to the fittings between the time the hydrants are closed and 
he pump ceases to run. 

ConTrRacts.—The Underfeed Stoker Company, Limited, has 
recently received orders for 67 stokers of different types, the 
majority of these being for this country, but some for abroad. 
We notice a repeat order from Glasgow University. —Willans and 
Robinson, Limited, have recently received orders for 23 sets of 


aggregate, with 478,500 lb. of steam per hour. The majority of 
the orders are for this country, but there are several for Australia, 
Canada, and South Africa.—Leech, Goodall and Co., of Hunslet, 
Leeds, have just received a large order from the Micklefield Coal 
and Lime Company, for screening plant, including tipplers, 
picking belts, jiggers, conveyors, structural work, &c., in connec- 
tion with the new sinking at the Micklefield Colliery. 

LAUNCH OF A Mersey Ferry STEAMER.—There was launched 
on Wednesday, the 27th, from the shipbuilding yard of Cammell, 
Laird and Co., Birkenhead, the second of the two new twin-screw 


District Council. As the vessel left the ways she was named Snow- 
drop, the ceremony being performed by Mrs. Woodroffe, wife of 
the chairman of the Wallasey Urban District Council. The dimen- 
sions of the vessel are :—Length overall, 160ft.; breadth moulded 
at deck, 38ft. 6in.; depth moulded, 11ft. 3in.; mean draught on 
service to be about 7ft. She will be fitted with twin-screw inverted 
triple-expansion engines, designed to indicate about 1200 horse- 
power. The hull is divided by transverse bulkheads into six water- 
tight compartments, and, in addition, there are wing compart- 
ments practically all fore and aft, which materially contribute to 
buoyancy. The passenger accommodation is arranged in two large 
teak steel-framed deck-houses, which extend practically from stem 
to stern. The forward deck-house is appropriated for gentlemen's 
smoke-room, the after and midship house forming a general 
saloon, at the after end of which a small ladies’ cabin is provided. 
A large promenade deck over the deck-houses is carried all fore 
and aft, and for a length of 30ft. amidships is carried the full 
breadth of the vessel, thus forming a very extensive space for the 
passengers. The navigating bridge is arranged amidships over 
the promenade deck, and is fitted with a wheel-house and shelter 
on each side. Accommodation for officers and crew is arranged 
on the lower deck forward, which leaves the whole of the main 
deck free for passengers. There are two large gangways arranged 
on each side of the vessel for embarking and disembarking pas- 
sengers. The vessel is lighted throughout by electricity, provided 
by a very complete installation, and the light and ventilation has 
received special attention. The vessel has been designed with 
special regard to the requirements of the service, and has been 
built under the supervision of Messrs. Flannery and Given, con- 
sulting naval architects and engineers, to the requirements of 
Lloyd’s Register and the Board of Trade. After the launch the 
company adjourned to the model room, where refreshments were 
served, after which Mr. R. R. Bevis presented Mrs. Woodroffe 
with a gold watch bracelet as a souvenir of the occasion, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent. ) 


Rheinland-Westphalia. 

THE negotiations that have been carried on concerning 
the forming of a pig iron convention have not had any definite 
result ; they are, however, generally expected to end successfully, 
as the latest meetings have shown the principal blast furnace 
works to be in favour of the convention. The production of pig 
iron for June of this year has decreased to 1,219,071 t., while in 
the first quarter of the year it was 16 per cent. higher than in the 
corresponding quarter last year. In May of this year it was 
1,261,735 t. From January to the end of June of this year 
7,202,032 t. were produced, as compared with 6,252,489 t. in the 
same period last year. Business in semi-finished steel has not 
changed ; comparatively little is done on home account, and ex- 
ports, too, have been limited. The State railways’ requirements 
in rails and sleepers this year will be rather below the average, 
compared with previous year ; the requirements for 1911 will be 
10,000 t. less. Private companies have been placing orders pretty 
freely, and on foreign account an increasing trade is done in rail- 
way material, the exports in June of this year having for the first 
time exceeded the inland demand. Light section rails are in 
especially good request on foreign account, though Belgian com- 
petition is keener than ever. In bars and in sectional iron a 
regular and, on the whole, improving business is reported, rates 
showing some firmness. Bars are quoted M. 110 p.t., free Ober- 





| 6490. 


hausen ; hoops, M. 137.50 p.t., free Coln or Dortmund ;_ sheets, | 


M. 135 to M. 140 p.t., free at works; 
free Essen or Siegen. The dissolution of the Pipe Syndicate has 
led to an increasing demand, dealers having shown a great reserve 
up to July Ist. A slackening off in the demand for shipbuilding 
material is complained of, 


List Quotations. 


The following are the current list rates :—Raw spathose | 


—M. 10.90; roasted ditto, M. 15.50; Nassau red iron ore, 
per ton at mines; 


ore ¢- 
50 per cent. contents, M. 12.50 to M. 13 
spiegeleisen, 10 to 12 per cent., M. 63 to M. 65 ; 


for steel making, free Siegerland, M. 59 to M. 60; Rheinland- 
Westphalia, M. 62 toM.63; German Bessemer, M. 63 to M. 65 ; 
basic, free place of consumption, M. 55 to M. 56: Luxemburg 
forge pig, free Luxemburg, M. 50 to M. 52; Luxemburg foundry 
ig, No. 3, M. 56; German foundry pig, No. 1, M. 63 to M. 65; 
Ko. 3, M. 62 to M. 64; German hematite, M. 65 to M. 66; good 
merchant bars, M. 109 to M. 115; iron bars, M. 130; hoops in 
basic, M. 137.50 to M. 142.50; steel plates, M. 120; boiler plates, 
M. 130; sheets, M. 137.50 to M. 142.50; drawn wire, M. 130, all 
per ton free at works. 





The German Coal Market. 

From Silesia satisfactory accounts are coming in regarding 
the coal trade, but the Rhenish-Westphalian pits complain of a 
limited demand and rising stocks. Shipments up the Rhine have 
been extensive all through the present month. Steam coal is in 
very dull request. Exportsin coal for the first two quarters of the 
— year have shown a marked increase against previous years, 
veing 10,963 million tons, against 10,320 million tons in 1909, 9838 
million tons in 1908, and 9585 million tons in 1907. 


Iron and Steel in Austria-Hungary. 

Though more firmness is felt in iron and steel generally, 
sales have hitherto been confined to the most urgent requirements 
only. Girders, bars, and sectional iron have met with a slightly 
improving request. The inland trade in coal was satisfactory, 
while on foreign account little is done. 


Unsatisfactory Reports from Belgium. 

The market for iron and steel is absolutely lifeless. Prices 
for pig iron have become easier. For steel bars £4 14s. to £4 17s. 
p.t. is quoted, while iron bars fetch only £4 14s. p.t. Producers 
are rather disinclined to sell at these prices, forward orders at 
least being taken rather unwillingly. Until now the works have 
been well occupied, but a quieter period is setting in. Stock- 
taking is going on already, speculative business is very limited, 
and anything like an improvement is not expected before Septem- 
ber. Girders are decidedly neglected as regards foreign inquiry, 
while home consumption remains fairly lively. Prices for pig iron 
are a shade easier. Foundry pig stands at 73f. p.t. ; forge pig, 
70f. to 71f. ; and basic, 74f. p.t. In spite of this, the output in 
pig iron increases steadily. During the first two quarters of this 
year 907,220 t. pig iron have been produced in Belgium, as com- 
pared with 739,480 t. for the corresponding period last year. Of 
forty-four existing blast furnaces forty only are working, with a 
daily production of 5308 tons. According to a report from Brussels, 
bars in basic have been reduced 2.50f. to 5f. p.t., 130f. to 132f. 
p.t. being now quoted, while steel plates stand at 140f to 145f. 
p-t., having met with a reduction of 5f. p.t. The Belgian coal 


market shows an exceedingly weak disposition, and Fléun coal | 
| 


has decreased 7f. p.t. 


AMERICAN NOTES. 


(From our own Correspondent.) 


New York, July 20th. 


ConsUMERS of iron and steel material are, as a rule, sufficiently 
well supplied with material or protected by contracts for the 
delivery of material during the next sixty days as to make them 
indifferent as to the course of the market or the course of 
manufacturers for the next few weeks. In certain lines there is 
surprising activity, as in merchant bars, tin-plate, pipe, and sheet 
iron. In certain other lines—for instance, bar mill products, plate, 
and structural material—there is comparatively iittle business this 
month ; but this is discounted by the activity in these materials 
during the second quarter of the year. The steel corporation has 
shaded prices on wire, and plates, and billets to the extent of 
cutting under the prices named by the independent interests. It 
now remains for the independents to cut prices again or lose busi- 
ness, They are more likely to lose than to cut. Plates have been 
selling at 1.374, and the present price given by the Carnegie Steel 
Company is below this figure. Manufacturers feel easy, even if 
margins are narrow, because there is much business in sight, even 
though it comes slowly during the hot months. A general cut in 
wire products is expected, notwithstanding the cut of 3.00 dols. 
per ton. Indications this week are that there will be a general 
scramble for orders during the summer and early autumn. The 
expansion of capacity is largely responsible for it. The repairing 
season will soon be at an end. Blast furnace production will be 
held in check. The agricultural condition indicates an immense 
corn crop of 3,200,000,000 bushels, a cotton crop of over 13,000,000 
bales, oats 1,000,000,000. Combine crop values are estimated at 
between 8,000,000,000 dols. or 9,000,000,000 dols. The copper 
people are closely watching the battle in progress between the 
amalgamated copper interests and the Guggenheim interests. 
Each side has been manceuvring for advantages in view of a 
possible centralised control, he contest is on the “steam 
shovel” issue, That is, the copper mines which can operate steam 
shovels can undersell those who cannot. The various companies 
who form the combination are endeavouring to put themselves into 
shape to command the highest possible valuation. 


heavy plates, M. 120 p.t., | 


white forge pig, | 
Siegerland and Rhenish-Westphalian brands, M. 58 to M. 60; iron | 
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SPECIFICATIONS. 


ted from abroad the name and address 
italics. 


BRITISH PATENT 








When ani tion is com i 
of the Communicator is printed in 


When the abridgment is not illustrated the Specification is without | 


drawings. 

Copies of Sp tions may be obtained at the Patent-office Sale Branch, 
25, thampt ildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 








two months of the date given at the end of the abridgment, give notice at | 


the Patent-ofice of opposition to the grant of a Patent. 


STEAM GENERATORS. 


March 15th, 1910.—IMPROVEMENTS IN STEAM BOILERS, 
James Hugh Marshall, Britannia Ironworks, Gainsborough. 

To avoid the use of stays or girders for the support of the fire- 

box top in boilers of the locomotive type it is proposed to corru- 
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Fig.l. Fig. 2. 


gate the top plate in the manner shown in Fig. 3. The corruga- 
tions radiate from the centre of the plate to the four corners, 
Figs. 1 and 2 show a plate of this description applied to the fire- 
box of a locomotive type of boiler.—J/w/y 6th, 1910. 


GAS PRODUCERS. 


15,736. July 6th, 1909 —Vipratory Gas PRODUCER FOR GENER- 


ATING GAS FROM PEaAt, John Jacoh Astor, 840, Fifth-avenne, | 
’ 7 : 


New York. 

The central idea of this invention is the production of gas from 
peat by subjecting it to vibration and a reduced pressure. In this 
way the gas expands, and is shaken free from the peat. 
vibration is obtained by mounting the engine producing the reduc- 


tion of pressure required on the same base-plate as the grate of | 
This engine is driven by part of the peat gas | 
The engraving shows one form of the producer | 
The gas engine A is carried on a platform B supported | 


the producer. 
generated. 
described. 
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from the ground by strong plate springs. 
platform, and carry the grate D within the body of the producer ; 
this body is air-tight. The exhaust from the engine is led through 
a concertina-like box E, which, under the influence of the exhaust 
pressure, expands and contracts, thus varying to a slight extent 
the pressure within the entire apparatus. An air jacket surrounds 
the engine cylinder, and through this air is circulated from the 
pipe F. The heated air then passes to the under-side of the grate, 
a by-pass G regulating it to the correct amount required for 
gasification. The lower layers of peat resting on the grate, by 
their combustion supply the heat necessary for the production of 
gas from the main body of peat above.—./u/y 6th, 1910. 


INTERNAL COMBUSTION ENGINES. 


15,297. June 30th, 1909.—NeEw SysTEM FOR STARTING EXPLOSION 
Motors, Pan! Daimler and Daimler Motoren Gesellschaft, both 
of Fabrikstrasse, Untertiirkheim, Germany. 

The engines referred to in this specification are such as_ use 
parattin, or a similar fuel, and the device described enables these 
to be started without the employment of a lighter hydrocarbon as 
a fuel at the start. In the diagram A is the fuel reservoir. From 
this a pipe B leads to the float chamber and nozzle C. A branch 
pipe J leads from the reservoir A through a heating coil D to an 
inlet E in the induction pipe F. G is a non-return valve, and H 
a control valve. The branch pipe J supplies vaporised fuel at the 


The | 


Pillars C rise from this | 


start, and when the cylinder becomes sufficiently heated the valve 
H is closed, when the engine draws its supply of fuel in the 
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ordinary way from the nozzle and float chamber indicated at C, 
July 6th, 1910. 





| TURBINE MACHINERY. 


February 10th, 1910.—IMPROVEMENTS IN ELastic FLUID 
TURBINES, George Westinghouse, Westinghouse Building, Pitts- 
burg, Pa. 

| This turbine is for low speeds, and is of the kind comprising an 

initial re-entrant stage succeeded by one in which the blading is 

of the combined impulse and reaction type. There is a high- 
| pressure central wheel A carrying a single row of re-entrant 
blades B, and on each side of this wheel there are two symmetrical 
low-pressure rotor portions C C fitted with impulse reaction blades, 


| 996 
| 3322. 
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Fig. 2 shows a developed plan of the casing where it surrounds the 
| central wheel. Steam admitted to the chamber D passes back- 
wards and forwards through guide nozzles into and out of the 
chambers E, F, G, H, J. These chambers extend partially or 
entirely round the periphery of the wheel. After leaving the 
central wheel the steam divides into two equal streams and travels 
to the right and left through the rotor portions.—J»/7 6t/, 1910. 


DYNAMOS AND MOTORS. 


15319. June 30th, 1909.—IMPROVEMENTS RELATING TO DyNAMO- 
ELECTRIC MACHINES CONSTRUCTED WITH COMMUTATORS, 
Robert Pohl and the Phoenix Dynamo Manufacturing Com- 

| pany, Limited, both of Thornbury Works, Bradford. 

The object of the present inventicn is to provide improved 
means for compensation and means for producing and controlling 
the field required for commutation purposes. As usual there 
is a compensating winding A in the face of the main poles ; this 
| winding is not designed to compensate for the whole of the 
armature ampere turns but only for the action of the bars beneath 
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the poles. The compensating winding is continued as at C in the 
interspace between the poles, the conductors being arranged so 
far as possible similarly to the armature conductors and in close 
proximity to them. It is possible so to design this winding, con- 
centrating the bars in the commutating zone, that it produces the 
fluxes necessary for both compensation and commutation, For 
the commutation part at least, however, a core is necessary. The 
ordinary commutation poles, having windings upon an iron core 
extending like the main poles into close proximity to the arma- 
ture, have a curved characteristic. To avoid this disadvantage, 
therefore, the core in the present arrangement is arranged 
radially outside the windings. Such a core may extend beyond 
the commutation zone so as to come into the magnetic circuit of 








130 


THE ENGINEER 


JuLty 29, 1910 








the compensation bars also, but such extension is, of course, 
limited by the consideration that the presence of iron in the inter- 
space will cause increased leakage of flux from one main pole to 
the next outside the armature. The cores are indicated at E, 
the winding being preferably concentrated near the cores as at 
D, to give the requisite commutation flux. If desired, since there 
is not much room close to the armature for windings, part or the 
whole of the copper required for the commutation field may be 
put upon the pole itself. The commutation field is adjusted by 
introducing an air gap into the magnetic circuit. There are five 
other illustrations.—/u/y 6th, 1910. 


15,325. June 30th, 1909.—IMPROVEMENTS IN SYSTEMS OF TRAIN 
LIGHTING, Henry Leitner, of Maybury, Woking. 

In the engraving A and B are two batteries, and C C! are 
resistances which are inserted between those batteries. One end of 
the lamp circuit D is connected to the point E. F represents a 
switch, which short-circuits the resistance between the lamp mains 
and that battery which constitutes the regulating battery.on the 
reversal of the direction of the generator G. H is a second 
switch, which is coupled with the switch F, and which is so 
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designed that, simultaneously with the above-described operation, 
it inserts the part C or C! ofthe resistance between the lamp cir- 
cuit D and the charging battery A or B. At X the series field 
winding of the dynamo is shown, which later supplies the whole of 
the lamp load, this being effected in such a manner that the pro- 
portion of the lamp load to the ‘discharge of the regulating battery 
remains appreciably constant. J is an automatic cut-out, which, 
when the train stops or falls below a predetermined speed, short- 
circuits the resistance C and C! by means of contacts K L, whereby 
the two batteries A and B are put in parallel.—Ju/y 6th, 1910. 


15,494. July 2nd, 1909.—IMPROVEMENTS IN MoToR CONTROL 
SYSTEMS AND IN Rotary ELECTRIC TRANSFORMERS OR MOTOR 
GENERATORS, Crompton and Company, Limited, James 
Colquhoun Macfarlane, and Henry Burge, of Are Works, 
Chelmsford. 

This invention relates to improvements in motor generators of 
the kind in which a single ring armature provided with a single 
winding rotates in two magnetically isolated fields, so that one 
portion of the armature can be utilised as a motor and the other 
as a generator, and vice versd. The machine is adapted to the 
control of electric motors on the ‘‘ Ward-Leonard ” principle, and 
it can also be applied to electric regenerative control appa- 
ratus. It will be seen that the brushes E and D are short-circuited, 
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and these are connected to the positive supply main. The two 
portions of the armature A and B may each serve sometimes as a 
motor and sometimes as a generator. F and G are the two main 
brushes. G is a motor. The half B of the armature may be 
generating an E.M.F. equal to and opposite to the E.M.F. of the 
supply, and the motor G will under those conditions receive no 
E.M.F., and will therefore remain stationary. If the shunt wind- 
ing on the half B is completely reversed and brought up to the 
full strength in the opposite direction, the motor will receive a 
pressure equal to twice the supply voltage, and the motor will run 
at full speed. When the motor is running under load and its 
volts across, the terminals are less than the supply voltage, the 
part B of the motor generator works as a motor and the part A as 
a generator, and when the volts across the motor G are greater 
than the supply volts, the part B works as a generator and the 
part Aas a motor. The converse obtains when the apparatus is 
regenerating.—Ju/y 6th, 1910. 


1611. January 21st, 1910.—IMPROVEMENTS IN ALTERNATING- 
CURRENT POLYPHASE COMMUTATOR DyNAMO - ELECTRIC 
MACHINES, Siemens Schuckertwerke, G.m.b.H., of 3, Askanischer 
Platz, Berlin. 

This invention has reference to alternating-current series-con- 
nected polyphase machines which have commutators and brushes, 
and in which the main field is produced partly by the stator and 
partly by the rotor windings by moving the brushes in the same 
direction more or less from that position in which the axis of the 
rotor — turns is directly opposed to theaxis of the statorampére 
turns. The arrangen-ents which constitute the present invention 
are illustrated. Instead of three single collector brushes, as in the 
ordinary arrangement, three pairs of brushes are used, the brushes 
of each pair being connected through resistances R, which may be 
either inductive or non-inductive, and the current being led to 
these resistances at the most suitable points. Both brushes of 
each pair may be adjustable in position, but usually it will be suffi- 


cient if one brush of each set is made adjustable, say, A BC. It will 
be seen that with this brush arrang tthe hine in its method 
of working will combine the characters of a series motor and an 
induction motor. In one of the limiting positions of the brushes, 
viz., when the two brushes of each pair are brought close together, 
the machine is a pure series motor, while in the other limiting 
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position, viz., with A close to D, B close to E, and C close to F, the 
motor is an induction motor with the brushes connected in mesh 
through resistances. For intermediate positions, such as those 
shown in the drawings, the motor is an induction motor with 
—— to the rotor coils included between the brushes of each pair 
and a series motor with respect to the remainder of the rotor coils. 
The motor can thus be given quite different characteristics. There 
are six other illustrations.—/#/y 6th, 1910. 


TRANSMISSION AND POWER. 


22,755. March 22nd, 1909.—IMPROVEMENTS IN ROLLER BEARINGS, 
John Henry Bromilow, 102, Church-lane, Handsworth, Staffs, 
and Kynoch, Limited, Lion Works, Witton, Staffs. 

The roller bearing herewith illustrated provides for automatic 
lubrication and the automatic removal of dust or dirt from the bear- 
ing. The rollers A run in and are guided by the cage B, the whole 
rotating withinacasing C. This casing hasoil reservoirs formed in its 
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lowest parts and at each end is packed with felt washers D to pre- 
vent oil from creeping along the shaft. The cage B has at each 
end projecting flange pieces H, which run in a race formed within 
the casing C. These races at their lowest point cut into the oil 
reservoirs, so that the rotation of the cage carries oil up to the top 
of the bearing, whence it circulates down again to the reservoirs, 
carrying with it any dust which may collect within the bearing.— 
July 6th, 1910. 


SHIPS AND BOATS. 


15,500. July 2nd, 1909.—IMPROVEMENTS IN MEANS FOR STEERING 
Suips, Alfred Fernandez Yarrow, Campsie Dene, Blanefield, 
Stirlingshire. 

To improve the manceuvring power of turbine ships it is pro- 
posed to employ as many rudders as there are screws, each rudder 
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being placed immediately in rear of each screw. The rudders are 
operated connectedly, but one or more may be readily disconnected 
if necessary. In the case of the triple-screw vessel shown in the 
engravings the central rudder is driven from the steering engine 





as follows: 


rack C. Rods DD covnect this quadrant with the posts of the 
port and starboard rudders, these rods being readily removed as 
desired. If it is required to throw the central rudder out of 
action, say, by reason of its being damaged, the cotter or other 
device securing the quadrant to the rudder post is withdrawn and 
the quadrant left free to control the two outside rudders, 
July 6th, 1910, 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





961,854. Incor MouLp, #. Gathmann, New York, N.Y.—Filed 
February 16th, 1910. 
This invention consists in the combination with a mould, the 
lower part of which is constructed to favour heat radiation, while 
the upper part or neck is reduced in thickness to conserve the heat 
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of the ingot, of a removable hood of heat insulating material, the 
top of which is adapted to cover the top of the mould and thus 


| prevent the upward radiation of heat, and the sides of which 


enclose the upper part or neck of the mould. There are five 


| claims, 


962,044. CONTROLLING VALVE FOR Motors, C. A. Parsons and 


1. W. Bowerbank, Neweastle-upon-Tyne, England ; said Bower 

bank assignor to said Parsons.— Filed March 22nd, 1909. 
There are thirteen claims to this specification. The taird runs 
Means for controlling the supply of fluid to fluid 
operated motors comprising in combination a chamber, a regulat- 





ing valve and an emergency valve in series within one casing, said 
valves being arranged concentric within one another, a valve seat- 
ing common to both of said valves, separate valve operating 
spindles, means for giving a pulsatory motion to said regulating 
valve and governing means acting automatically to control said 
valves independently of one another. 


962,374. VALVE GEAR FOR FLUID-PRESSURE ENGINES, J. 7. 
Marshall, Leeds, England.—Filed January 14th, 1907. 
This is the American patent for a valve gear about which a 
good deal has been heard in this country. There are two 
excentrics, one of which makes a Gooch link swing in the normal 


[p62 374] 





way, while the other gives the link an independent motion bodily 
backwards and forwards. The points of attachment are so 
arranged that an upward and downward movement is imparted to 
the link to compensate the action of the bell crank and secure 
equal leads at the ends of the cyiinder. There are eight long 
claims, 








Accorpine to the Electrical Engineer, the Neue 
Automobil Gesellschaft of Berlin has just built a police launch for 
service on the Danube. It has proved a success. The difficulty in 
its construction was that comparatively high speed was required, 
while at the same time it was essential that the draught of water 
should not exceed 20in. The boat is 40ft. long, has a four- 
cylinder 45 horse-power motor, and has easily accomplished 14 knots 
in still water, so that it is quite able to cope with the strong 





shaft A by means of bevel gearing, spur wheel B, and quadrant 


currents it will sometimes have to stem. 
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JULY. 


The North-Eastern Railway Strike. 

One of the most extraordinary strikes on record 
makes a blot upon the month. On Monday, the 18th, a 
shunter was told to transfer his services from one end of 
Gateshead yard to the other. He refused, and, holding 
out in his refusal, was sent home by his foreman. Imme- 
diately, without any warning to the, company, the 
remainder of the shunters went out on strike, and were 
followed by other men, so that by Thursday morning it 
was estimated that between 7000 and 8000 men were out. 
The disorganisation and dislocation of the traffic was 
enormous; regular passengers were unable to get to their 
work, goods traffic was suspended, thousands of pounds 
worth of perishable goods were destroyed, and many local 
industries were stopped for want of supplies. On the 
Thursday evening a meeting of the men and their leaders 
was held. The leaders told the men bluntly they had no 
ease; they had broken faith with the company in striking 
at all, and had put themselves legally in the wrong by 
leaving work without giving notice. The men protested, 
but at length gave way, and announced that they were 
prepared to return to work under the old conditions, the 
shunter taking up the position to which he was ordered. 
Thus the whole thing came to an end as suddenly as it 
begun, but it is estimated to have cost the railway com- 
pany some £50,000, while the loss to the industries in the 
neighbourhood was also severe. 


Road Improvement. 


Ir will be remembered that an Act passed 
last year provided for the expenditure of the money 
raised by the taxation of motor cars on the improvement 
of existing and the construction of new roads in the 
United Kingdom. To administer this portion of the Act 
a Road Board was established, which has power to con- 
struct and maintain new roads itself, or to give 
financial assistance to existing highway authorities to 
improve their roads by widening, levelling, cutting 
off corners, tarring, and soon. This Board, which has 
temporary offices in Cowley-street, Westminster, issued a 
couple of weeks ago a memorandum calling the attention 
of highway authorities to its desire to serve them. But 
it suggests very rightly that before it is approached, 
conferences should be held in each county between all 
the surveyors of the county, so that it may be decided by 
careful consideration what work is the most urgent. In 
the same way it is recommended that County Boroughs 
and County Councils should confer before approaching 
the Road Board for a grant. We are glad to notice that 
amongst the improvements to which attention is drawn 
the strengthening of bridges has not been forgotten, 
Everyone who is acquainted at all with the country roads 
of the kingdom is aware how frequently a warning as to 
the disability of a bridge to bear more than a certain 
limited load is displayed. Some insignificant bridge is 
frequently the weak link in an otherwise sound chain, 
destroying the value of a fine road for commercial 
traffic. It may be recalled that in its first twelve 
months the Board has only £600,000 to spend, 
and that at no time may it expend more than one- 
third of its income on new roads or the acquisition of 
land. : 


Steam-Electric Locomotive. 


THE re-arrival on the scene of a steam-electric 
locomotive recalls the great hopes inspired years ago by 
the famous Heilmann locomotives, two of which were tried 
on the Chemin de Fer de l'Ouest. This locomotive was 
first cousin to the Reid-Ramsay turbo-electric engine, 
which is being tested on the Caledonian Railway, but it 
was built whilst the steam turbine was still in its experi- 
mental stages, and it employed a high-speed engine of 
the Willans type. It did some very good running, 
securing, it was claimed, a great economy in coal con- 
sumption and absolute freedom from vibration ; but the 
all-round superiority of the ordinary locomotive was never 
seriously challenged. The remarkable Reid-Ramsay 
engine has naturally the advantages that ten or twelve 
years’ development of electrical engineering and the rise 
of the turbine give it, and it profits moreover by the fact 
that the intervention of an electric generator between the 
prime mover and the road, rail, or sea, has become a 
familiar idea in the study of locomotion. But with all 
this it still remains to be proved that the steam-electric 
locomotive has advantages over the plain steam engine 
great enough to compensate for what Mr. Reid himself 
has admitted is a very costly system. Until the tests 
have been made it is not easy to see in what direction 
Superiority equivalent to the exalted price is to 
be secured, but possibly the inventors have got 
Some surprise in store for us. One obvious advan- 
tage, no doubt, will be the removal of the hammer blow 
on the rails, but that alone would not be sufficient to 
displace the steam locomotive. Much reticence is being 





observed about the details of this engine, but we trust 
that in due course full particulars of its construction and 
its merits may be given. 


Wages in the Cotton Trade. 

THE cotton-spinning industry is of such immense 
importance, and has such a far-reaching effect on the 
trade of the country generally, that anything in the 
nature of a strike or lock-out is little short of a national 
calamity. The whole community heard about the 
middle of the month, therefore, with unmixed feelings, 
that the wages difficulty in this industry which had 
been hanging over Lancashire had been overcome: 
At a meeting of the representatives of both the 
employers’ and operatives’: organisations it was agreed, 
after a long and full discussion, that—subject to the 
approval of the members of the respective associations— 
the employers would withdraw their demand for a 5 per 
cent. reduction of wages on condition that the rate of 
wages would remain unaltered for five years, and that the 
term of one year in the clause of the Brooklands agree- 
ment would be altered to two years. The agreement 
was brought about mainly through a spirit of com- 
promise, and for five years at least the cotton-spinning 
industry is assured of freedom from anxiety concerning 
disputes about the rate of wages, while after those five 
years have elapsed there can be no disturbance on this 
head at intervals of less than two years. It is true 
that minor differences may occur with regard to the 
formation of standard lists where such are not at present 
in use, or either party may request negotiations in order 
to adjust existing lists in special cases, but these are only 
minor details in the general scheme. Although the 
agreement means for the present, at any rate, a sub- 
stantial gain for the workers on account of the unparalleled 
depression in the cotton trade due to the shortage in 
raw materials, yet on the whole the existing rate 
of wages is probably a close approximation to the 
average when spread over a period of five years. There 
is the great satisfaction, however, to all concerned that 
strikes and the terrible distress which accompany them 
will be, entirely avoided, and it is fervently to be hoped 
that the employers will be amply repaid for their 
tempgrary sacrifice by a considerable improvement in 
trade which may be expected to accompany a more 
abundant supply of the raw material. What is now 
required is a corresponding agreement in the weaving 
industry. 


Richmond Sewage. 


At the commencement of the month some new 
sewers and sewage pumps at Richmond were formally 
put to work. Richmond has in the past suffered greatly 
from flooding, and some years ago the works which have 
just recently been put into commission were undertaken 
with a view to obviating this nuisance. The work 
possesses several features of interest. Not the least im- 
portant of these was a relief sewer run in tunnel for a 
length of 5000ft. This was in the clay throughout its 
whole course and was carried through quite successfully. 
Another point of interest is that gas engines have been 
employed for driving the new pumps which it has been 
necessary to install,so as to deal with the increased 
volume of water that may be expected to come down. 
The gas engines are of the four-cylinder vertical type, 
a special air compressor for starting purposes having 
also been provided. They drive centrifugal pumps, which 
have been placed in a specially sunk chamber, so that 
their suction pipes could reach to the bottom of the 
sewage sump—through Citroén gearing—the drive being 
through a right angle. The power transmitted when the 
pumps are working at full power is about 120 horse-power. 
The whole installation is working well. It was con- 
sidered to be best to use towns gas, and not, as is so 
often done now-a-days, to lay down special gas producers. 


Strikes in Paris. 


Unper the influence of the Confédération 
Générale du Travail quite an epidemic of strikes has 
broken out in Paris during the past month or two, and 
this is affecting so many industries that it is becoming 
a matter of great difficulty to carry out public works of 
any kind. Labourers engaged on the Metropolitan exten- 
sions, operatives in the hardware trades, carpenters, and 
stonemasons have periodically ceased work. Now the 
plumbers, to the number of 12,000, have come out on 
strike. There is scarcely an industry in which the 
employers are free from anxiety. If the men were left 
to themselves there would probably be little trouble, as 
the great majority would prefer to work in peace, but 
the C.G.T. has adopted methods of “persuasion” which 
are quite irresistible in cases where men show a dis- 
position to act independently of that body. During the 
month emissaries from the unions have been patrolling 
the streets armed with long staffs terminating in metallic 
rings large enough to go overa man’s body. Shoulda 
suspected workman be overtaken he is promptly lassoed, 





and anything he is carrying must be dropped in the street, 
while the unfortunate workman is hauled off to the 
union’s headquarters, where he is usually kept in con- 
finement for twelve hours or more. He is obliged to 
work in the kitchens, where meals are provided for the 
strikers, and is often subjected to all sorts of indignities. 
He is not liberated until he joins the union and pays his 
subscription. This interference with the liberty of work- 
men has become such a crying scandal that the Govern- 
ment have been obliged to employ a large police and 
military force to protect those who are working in 
defiance of the unions, but so far nothing appears to have 
been done to punish those who are responsible for these 
assaults and illegal detention of workmen. 


The Great Western’s New Line. 


QUITE an important railway event of the month 
was the opening for regular passenger service of the new 
piece of Great Western line between Ashendon and Aynho. 
By this route the main line distance between London 
and Birmingham has been shortened by no less than 
19 miles, and the times to this city and to places beyond 
have been much accelerated. Reference to the construc- 
tion of the line has been made several times in our 
columns—notably in our issue of our October 22nd, 1909 
—and we need not deal with it again. It will be 
interesting, however, to recapitulate some of the savings 
in time which it has rendered possible. To Birmingham 
the quickest time on the Great Western used to be 
2h. 20 min; it is now2h. The fastest journey to 
Wolverhampton used to occupy 2 h. 44 min.; it can now 
be done in 2h. 23 min. It used to take 3 h. 15 min. to 
get to Wellington; passengers are now conveyed there in 
2h. 52 min. One could not reach Shrewsbury in less than 
3 h. 28 min.; the fastest booked time is now 2 h. 59 min. 
There are, moreover, savings of 38 min. in the journey to 
Chester, and of no less than 48 min. in that to Birken- 
head. 


New Water Supply Undertakings. 


No less than three new water supply undertakings 
were formally opened during the month, and curiously 
enough, within the space of three days. They were the 
Seathwaite Tarn works for Barrow-in-Furness, the 
Cowpe Valley works for Bacup, and the Lochgoin 
works for Kilmarnock. All these three schemes have 
this in common, that they necessitated the construc- 
tion of a reservoir. In the case of Barrow, the level of 
Seathwaite Tarn was raised some 20ft. by means of a dam, 
the foundation of which was 1212ft. long. Both Bacup 
and Kilmarnock constructed embankments. The former 
constructed two, the more important of which was of 
quite large size, being no less than 1266ft. long, with a 
maximum width at the base of 570ft.. At its top, which 
is 110ft. above the bed of the Cowpe brook, this embank- 
ment is 21ft. wide. It is noteworthy also that some of the 
excavations for this dam were as much as. 172ft. deep. 
The capacities of the reservoirs vary considerably. Sea- 
thwaite Tarn, for example, has been now made to 
impound 625 million gallons. The Cowpe reservoir holds 
125 million, and the Lochgoin reservoir 400 million gallons. 
The Barrow scheme is also interesting in that it comprises 
a pipe line which is 174 miles long, and an automatic 
device for ensuring that the proper amount of compensa- 
tion water flows down the river Duddon. 


American and British Mechanical Engineers. 


A sont meeting of the members of the American 
Society of Mechanical Engineers and of the Institution of 
Mechanical Engineers was held from the 25th to the 30th 
in Birmingham and London, and though the weather was 
certainly not all that it might have been the meeting 
must certainly be classed as a success. The proceedings 
are being dealt with as usual at some length in our 
columns, and we need not refer to them in detail in the 
present instance. It is rather to the general idea of the 
joint meeting to which we would here refer. There can 
be no doubt whatever that such international gatherings 
make for good. It is always well that one half the world 
should know what the other half is doing, and we can 
imagine no better way of bringing this about than by the 
discussions on subjects of interest by masters of craft of 
different nationalities. Papers by eminent engineers from 
both countries were presented to the meeting, and if 
criticism must be made, it is that time enough for their 
adequate discussion was not given. Our American 
cousins are always the most hospitable of hosts when any 
of our societies visit their shores, and we are certain that 
we are only voicing the feeling of all the engineers in 
this country when we say that we hope that the members 
of the American Society may have thoroughly enjoyed 
themselves. 


The Death of Mr. C. S. Rolls. 


Wut the aviation meeting which opened at 
Bournemouth on Monday, the 11th, clearly demonstrated 
that the science and practice of flying is now being 
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studied in this country as keenly as abroad, there can be 
no doubt that the terrible accident to the Hon. C. S. 
Rolls must always cause it to be remembered with sad- 
mess and regret. Otherwise the meeting might well be 
regarded as the most successful of its kind held in this 
country. Our own countrymen were conspicuous among 
the entrants, and for daring and skill in the handling of 
their machines they yielded nothing to their foreign rivals. 
The fatal accident which occurred on the second day of 
the proceedings places us also, in another sense, abreast 
of other nations. By the death of Mr. Rolls the list of 
fatalities to aviators during the past two years now totals 
ten, and in the latest addition the first contribution of this 
country has been made. Mr. Rolls was an engineer in 
every sense of the word, and his early death robs not only 
aviation of a most enthusiastic follower, but the whole 
profession of engineering of a man whom it can ill afford 
to lose. The reasons for the accident have been, of 
course, sought and explained in a variety of ways, but 
unanimous agreement, in face of the suddenness with 
which it occurred and the complete wreck of the machine 
afterwards, cannot be expected. We know that Mr. 
Rolls, attempting to alight within a definite area laid off 
on the course, was seen one moment turning rather 
abruptly so as to get into line with the mark, and imme- 
diately afterwards to be descending with great violence at 
an extraordinarily acute angle. Whatever had happened, 
it was too late for him to save himself. With a crash he 
came to the ground, and before the nearest could reach 
him life was extinct. 


International Railway Congress. 


THE eighth session of the International Railway 
Congress was held in Berne during the early part of the 
month. This Congress, we may mention, takes place 
every five years. The last session was held in Washing- 
ton in 1905, the one before in Paris in 1900, and the one 
before that in London in 1895. The next session, it has 
been arranged, is to take place in Berlin in 1915. We 
noticed with regret that Great Britain was not as fully 
represented at the Congress as is desirable. There 
were 71 delegates present, but of this number only 36 
were general managers, engineers and traflic officers. 
It would be a pity, we think, if our railway men were 
to hold aloof from this Congress. They are busy men, 
we know, but the sessions are only held every five years, 
and good must certainly come from the ultimate personal 
knowledge of what is being done in railway -circles 
throughout the world, which must come from periodic 
gatherings such as these. True it is that our railway 
men have an excellent general idea as to what is going 
on, but in the nature of things they cannot, by remaining 
in this country, become an courant with everything 
which is happening. There is one thing, however, which 
ean be said for our countrymen, and that is that the 
reports they made to the session were of a high degree 
of excellence. 


Manchester Drainage. 


THE new main drainage scheme which was 
recommended to the Manchester City Council in 
February last by the City Surveyor, Mr. T. de Courcy 
Meade, was reported on during the past month by Sir 
Alexander Binnie, whom it was decided to consult before 
further proceedings were taken. Mr. Meade’s scheme is 
fully endorsed by Sir Alexander, who says in his report 
that it “is the best that can be devised for putting the 
main drainage system of Manchester on a footing to meet 
the demands which may be made upon it in the future.” 
It will be remembered that Mr. Meade estimated the total 
cost of the whole at £842,300, a figure which approxi- 
mates very closely to the amount of Sir Alexander 
Binnie’s estimate of £846,000. Bearing in mind, however, 
the uncertainty which always attends works of this 
character, the Corporation is advised, when making appli- 
cation to Parliament, to add 15 per cent. to this estimate, 
bringing the total up to approximately £970,000. The 
scheme has been devised to serve a total future popula- 
tion of 1,400,000 persons. 


Hamburg Telephone Exchange. 


Tue largest telephone exchange ever built, and 
that most probably ever will be built, was put into opera- 
tion at Hamburg during the night between the 9th and 
10th of the month. This exchange, which has been 
planned for an ultimate capacity of 80,000 subscribers’ 
lines, and is now serving 35,000 lines, is particularly re- 
markable, because it shows that the German Post-office 
telephone engineers apparently have views of their own 
regarding the most economical means of providing large 
urban areas with a satisfactory telephone service. There 
is not, and probably never has been, any difference of 
opinion amongst English and American telephone engi- 
neers as to the manner of providing large towns with the 
best possible service at the least possible expense. This 
consists in splitting up the town into a number of tele- 


various exchanges being connected with each other by 
comparatively few junction lines. It is evident that if 
this method be employed the lines connecting the sub- 
scribers to their exchange will be considerably shorter 
than if one large exchange for the whole city were erected. 
As the lines connecting the subscribers with the exchanges 
are, generally speaking, by far the most expensive item in 
a telephone system, it is of the greatest importance to 
make these as short as possible. It would be an exag- 
gerated under-estimation of the capabilities of the German 
Government engineers to assume that they were not per- 
fectly aware of all this when they decided to connect all 
the subscribers in Hamburg to one single central exchange, 
and to do away with the five exchanges that were dealing 
with the telephone traffic. What led them to build one 
gigantic central exchange and to spend the enormous 
extra sums for the longer subscribers’ lines, resulting from 
the adoption of one single central office, was most probably 
their conviction that the extra expense would be more 
than offset by a saving in operators’ salaries, and the 
smoother operating which the new “call distributing ” 
telephone exchange system would render possible. With 
this system, which was described in one of our previous 
issues, it is possible to keep the number of operators on 
duty in almost exact proportion to the volume of traffic 
at all times of the day. If the number of operators in an 
ordinary multiple-switchboard exchange are reduced 
below a certain limit they have to rise from their seats to 
answer the calls at the empty positions. When the new 
exchange was put into operation on the 9th of the month 
it did not at first work at all smoothly. This was due to 
the fact that there was a great rush for connections, the 
subscribers all being anxious to try the new system. The 
exchange has, however, been working satisfactorily since 
the traftic regained its normal volume. 


The Rebuilding of Quebec Bridge. 

On the 8th July the first of the large caissons for 
the new foundations of the Quebec Bridge was launched 
at the work yards near the bridge site. This particular 
caisson is for the new north pier, and will be situated clear 
of the old pier, its centre being 57ft. further out from the 
shore. The new centre line of the bridge has been 
decided upon 15ft. west or upstream from the old centre. 
This has been done in order to make the new superstruc- 
ture 30ft. wider than the old. The north pier being 
placed 57ft., and the south one 15ft., towards the centre of 
the river, the new main span will be 1758ft. instead of 
1800ft. as before. This arrangement permits the new 
north pier to be constructed independently of the old one, 
the intention being to sink the caisson just launched very 
much deeper than the original one, 76ft. below lowest 
recorded water level. This caisson is 54ft. by 180ft., and 
weighs 1700 tons. The rebuilding of the south pier pre- 
sents many more difficulties than the north. It has been 
arranged that the new south pier will occupy very nearly 
the site of the old, necessitating the placing of a caisson 
at the side of the existing one and another across the end 
of the pair. Upon the three a new caisson 79ft. by 180ft. 
will be sunk. Itis thought this latter one will be the 
largest ever constructed for this class of work. 


The Paris Streets. 


THE unsatisfactory way in which public works 
are carried out in Paris continues to be the subject of 
serious complaint, and despite the appointment of a com- 
mission several months ago to inquire into the cause of 
this state of things the streets continue to be pulled up 
and the most attractive perspectives of the city disfigured 
by unsightly hoardings. A little while ago the Municipal 
Council was on the point of giving out a contract for the 
building of subways under the Place de l’'Opera when the 
journals ascertained that the contractors had reserved to 
themselves the right to pull up the street. Seeing that 
the Place de l’Opera has already been rendered almost 
inaccessible for nearly two years, and that Parisians were 
beginning to rejoice at the possibility of the existing 
obstructions being cleared away, the prospect of this fine 
thoroughfare being once more disfigured proved the last 
straw which broke the patience of the long suffering 
public. The Municipal Council had to give way before 
the flood of protest, and it is understood that the subways 
are to be driven from the Metropolitan tunnels, so that 
the surface works will be reduced to what is only strictly 
necessary. It is pointed out that there is no reason 
whatever why the tunnelling in Paris should not be 
carried out in the same unobstrusive way as in London, 
and municipal engineering in London is brought forward 
as an example which might with advantage be followed 
in Paris. Unfortunately, it does not seem as if this 
example is having much practical effect, for streets which 
were only recently opened to traffic, after being shut for 
a year or so while the Metropolitan works were in pro- 
gress, are again being pulled up, and as the works now in 
course of being carried out are to be followed by an exten- 
sive programune of municipal improvement, which will 
occupy at least ten years, it does not seem as if the 
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Iv is worthy of note that some of the most important 
of the engineering undertakings of latter years have bee, 
merely the realisation of long-ago contemplated entey. 
prises; and one is again reminded of the old adage 
“There is nothing new under the sun.” Just as the 
construction of the famous Assouan Daim on the Nile was 
foreshadowed by one of the Pharaohs, the building of the 
Tehuantepec Railroad was the carrying into execution of 
the renowned Cortez’s original conception; and the 
Panama Canal, now under construction, is but the 
realisation of an idea which coincides with the date of the 
Spanish Conquest; so is the connection of the Atlantic 
and Pacific Oceans by artificial means through Honduras 
a revival of yet another project of the great Hernan 
Cortez, whose marvellous intelligence and discernment 
soon convinced him of the practicability of connecting 
the two oceans, and thus opening up direct communies. 
tion between the Old World and the New. 

In his far-away capital, the Emperor Charles \, of 
Spain long meditated upon the best means of carrying 
out this favourite project; and in a letter, which ‘stili 
exists in the Madrid Archives, which he addressed to 
Cortez upon the subject, he urged him strenuously to search 
for the “secret of the strait.” There existed in those 
days, as in this, three alternative routes, namely, the 
Isthmus of Tehuantepec, the Isthmus of Nicaragua, and 
the Isthmus of Panama. Of later days, however, two 
further routes have been suggested, namely, that from 
Chiriqui Lagoon, on the Caribbean Sea to the Gulf of 
Dulce on the Pacific; and the other from the river 
Atrato, in Colombia, which flows into the Atlantic, to the 


river Choco, also in Colombia, which flows into the 
Pacific. It is needless to say that these projects were 
and are all connected with canals, and it is equally 


unnecessary to point out that it was the Isthmus of 
Panama and that of Tehuantepec which alone found 
favour with the Spaniards as feasible projects. 

A prominent writer, now deceased, has stated, rather 
didactically, that had Cortez been acquainted with 
steam in its application to land carriage and for naviga- 
tion he would never have given these Isthmuses a 
second thought, but would have selected other lines 
which should combine the great and indispensable 
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conditions for a good permanent route of transit, viz., 
good ports, salubrious climate and advantageous com- 
mercial position. 

While I have been travelling in Honduras | have been 
shown several original plans and drawings of the important 
project known as the Honduras Inter-Oceanic Railway, 
the original idea of which dates from the early “ fifties,” 
and which in all probability, but for the unsettled condition 
of this Republic, which has been in a state of revolution, 
more or less, practically since the day of its Independence 
in 1821, would have been constructed and in operation for 
many years past. The utmost care seems to have been 
taken in surveying the country through which the conte- 
plated railway would pass, and although every one of the 
original surveyors and engineers interested have long since 
passed away, the work which they carried outstill remains, 
and will in all likelihood be found of the greatest value 
should the project ultimately be carried into execution. Its 
great merits are that it is perfectly feasible from a physical 
as from an engineering point of view; that its route lies 
wholly within one State, namely, that of Honduras ; and 
that the cost of construction and equipment, amounting 
to little more than one and three-quarters million 
sterling—£1,750,000—renders it a project easy of accom- 
plishment by a small syndicate of financiers. 

The line would commence at Puerto Cortez—formerly 
Puerto Caballos—on the Bay of Honduras, in latitude 
15 deg. 49min. N. and longitude 87 deg. 57 min. W., and 
runs nearly due south across the continent to the Bay of 
Fonseca, on the Pacific, in latitude 13 deg. 21 min. N. 
and longitude 87 deg. 35 min. W. The rails after starting 
would cross the plain of Sula until they struck the Rio Ulua, 
near the town of Santiago. The track would then follow 
the valley of the river Humuya to its source in the great 
plain of Comyagua, by which time it would have reached 
to a distance of some 100 miles from Puerto Cortez. 
slight elevation would be encountered at the southern 
extremity of this plain, which would really constitute the 
summit between the two oceans. A glance at the map 
of Honduras, which accompanies this article, will prove 
that the valleys of the river Humuya and the river Goas- 
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Parisians are yet at the end of their troubles. 
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in conjunction: with the great central plain of | 120ft. long, which have been erected by the local railway 
Comayagua, constitute an immense transverse area, | company, and at which steamers can load and discharge 
extending from sea to sea, and completely cutting through | in 35ft. of water; but this wharf is, like the pier itself, in 
the chain of the Cordilleras. | an absolutely rotten condition, and entirely unsafe to 
These valleys extend due north and south, and readily | use. 

ymit of the construction of a railroad throughout its| In referring to the “railway,” which is about 56 miles 


coral, 


Siole course, and one which would scarcely deviate |in length, I may observe that it is a wretchedly in- 
more than five miles from a straight line. , adequate piece of construction, and would not probably 





surveyors gave their preference to the left, or western, 
bank, in following which it would be necessary to bridge 
the Venta River, where a viaduct of from 500ft. to 700ft. 
in length would be called for. A little further on another 
bridge would have to be thrown across the river Blanco, 
but this would not exceed 60ft. in length. 

There is an alternative suggestion of crossing below the 
junction of the rivers Venta and Blanco, thus utilising one 
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MAP.: SHOWING THE ROUTE OF THE PROPOSED RAILWAY 


A drawing of Puerto Cortez accompanies this article, | be made use of in connection with any new scheme of | 


and in connection therewith it may be of interest to state | building an Inter-oceanic Line such as is now under 
that it was the first port—then known as Puerto Caballos | consideration. 


bridge only ; but this would be very dangerous on account 
of the extreme width of water encountered in flood-time. 
But whichever bank of the river be selected, the road 


—established by the Spaniards on the northern coast of | From this port the railway would make a preliminary | would pursue much about the same direction. There 


Central America, being selected by Cortez in his first ex- | 


circuit of nearly three miles, in order to turn the eastern | would be an easy run over the flat for 10 miles out of 


pedition into Honduras. The splendid bay is over nine | end, or base, of a high mountain chain—a_ branch of the | Santiago, where a gradual ascent of about 2 per cent. 
miles in circumference, its depth being ample, ranging, | Cordilleras—which here finds an abrupt termination. A | would be encountered. The slopes of the hills met 
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for more than two-thirds of its area, from 4 to 12 fathoms, | slightly-graded track will then lead to Santiago by a | with are gentle, and the work of cutting them would not 
with secure holding ground, and offering safety for all | perfectly straight line, partial use being made of an old | be at all heavy. The alternation of cut and fill for the 


vessels excepting, perhaps, when south-west winds are 


blowing. The bottom is sand and clay. Vessels usually | offering little or no difficulty in the way of either cuts or | 
| extremely rich and productive character, and a railway 


anchor about 800 yards from the beach, in front of the | fills. 


Custom House, at the west side of the bay. There are From Santiago there is a choice of location, either bank | 


at present only a small wooden pier and a wooden wharf, | of the river Humaya being available, - The original 


but well-graded cart. road, the remainder of the track | entire distance would be favourable in the extreme. 


The whole of the country so far traversed is of an 


passing through it would, of course, greatly serve to 
develop its magnificent resources. The line would then 
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pass on to the rich mining district of Olancho, the 
ore freights from which should prove a source of rich 
revenue for the railway. The town of Ojos de Agua, 
which is situated some 55 miles from Puerto Cortez, more 
or less, would also be served, together with the valley of 
Espino, standing at an elevation of 936ft. above sea level. 
The average gradient of the road to this point would there- 
fore be 17ft. to the mile. 

The ground traversed from Ojos de Agua onwards offers 
no difficulty whatever from a constructional point of 
view, while the bridges which would have to be erected, 
besides being few in number, would not exceed 40ft. in 
length. The plain slopes gently towards the north, and 
lends assistance in overcoming the summit, involving no 
call for any special engineering skill. There are two ways 
of proceeding from this point in order to reach the plain 
of Comayagua, the first being by way of the valley of 
Humuya, which here makes a considerable detour in 
passing the intervening hills, and the second being by a 
direct line over the hills, and climbing about 150ft. 

The plain of Comayagua occupies geographically the 
very centre of the State of Honduras, midway between 
the two oceans. It is 40 miles in length, and varies 
between 5 and 15 miles in breadth, its greatest or largest 
axis being north and south, and nearly coinciding with 
the line of the proposed railway. This line would pass 
through the hills separating the plains of Comayagua and 
Espino, and come out near the city of Comayagua. As 
previously stated, the distance between Puerto Cortez 
(Puerto Caballos) and Ojos de Agua, is about 55 miles, 
while from Ojos de Agua to Tambla is a further 40 miles, 
or a total of 95 miles from the port. The gradient between 
Ojos de Agua and Tambla—the elevation of the latter 
over the former being 1008ft.—would be 25ft. 2in. to the 
mile. The whole distance of 95 miles would show an 
average gradient of 21ft. 9in. to the mile. From 
Tambla a further distance of 15 miles would bring 
the line to the summit, and here certain engineer- 
ing difficulties would have to be encountered; but none 
of them are of a very serious nature, nor, indeed, in any 
way comparable to some of the remarkable achievements 
already completed in South and Central America. It may 
be mentioned that neither tunnels nor any particularly 
deep cuttings would be necessary in order to reach the 
summit, which could be approached from the north by side 
cuttings in a friable sand rock, approaching chalk in 
appearance and texture, and yielding readily to the pick. 

Once over the summit the road would follow the valley 
of the river Goascoran to the plains surrounding the Bay 
of Fonseca. The grade would be very uniform, although 
averaging something higher than that encountered on 
the northern declivity. The line of the road has here 
been traced upon a plateau on the banks of the river, and 
high above the reach of floods, which are so much to be 
dreaded in connection with railway undertakings through- 
out tropical countries, and which prove so continual a 
source of danger to existing railways in this part of the 
world. Upon this portion of the track there would be 
little or no cutting and filling necessary except in the 
division on each side of the summit; the curves would be 
favourable, and the gradient not greater than is to be found 
upon other successful roads. No tunnels would be 
necessary here either, and very little excavation of rock. 

Here, again, the country through which the line would 
pass is a veritable Eden, magnificently watered, and with 
a superb climate, fine forests cover the hills, affording an 
abundance of timber for all constructional purposes, 
while the many small streams running into the 
Goascaran River provide water power for the running of 
saw mills and other machinery. There can also be no 
question but that gold exists here in considerable 
quantities; and, indeed, it has been said by those who 
have thoroughly examined the country that there is 
hardly a stream that does not carry gold in greater or 
less quantities. Thus the railway would make its way 
through a veritable land of promise to the Bay of 
Fonseca, which would be its western terminal. 

This bay is unquestionably one of the finest ports, or 
rather collection of ports, to be found upon the entire 
Pacific Coast of America. In length it exceeds fifty miles 
and in width thirty miles, while it is perfectly protected 
in all weathers. It is in this Bay of Fonseca that the 
three States of Honduras, Salvador, and Nicaragua 
touch; but Honduras has by far the largest frontage. Its 
port is Amapala, which affords a fine harbour, with suffi- 
cient water for the largest vessels, and good holding 
ground. Unfortunately, Amapdla is situated on an 
island, viz., Tigre, so that the railway would have to be 
carried to the Port of San Lorenzo—at least two and a- 
half hours’ journey in a steam launch from Amapala - if 
it is intended to keep the railway entirely within the 
State of Honduras. But the road could be made to ter- 
minate at La Union, situated in the neighbouring State 
of Salvador, which, however, would not be desirable. 

In the event of the Port of San Lorenzo being decided 
upon as the terminus, the line would run on dry, firm 
ground, but would involve the construction of a bridge 
100ft. in length over the river Nacaome. By the con- 
struction of a small causeway, or some 450ft. of pile- 
bridging, the line could be conducted to the large Island 
of Sacate-Grande (which is shown on the accompanying 
map), and here a capacious and excellent anchorage for 
vessels can be found. It has even been proposed to 
carry the line across the northern end of this island 
and make it terminate on the island of Tigre by 
means of a long pile bridge, a mile and a-quarter in 
length, and crossing a strait having but 6ft. depth of 
water at low tide ; but I do not think that this latter pro- 
ject is at all feasible, nor is it one which is likely to be 
adopted. Were the port of San Lorenzo to be finally 
determined upon, a wharf of only ordinary length would 
be necessary, since there is never less than four fathoms 
of water, which would enable ordinary steamers to tie up 
without difficulty at the pier. 

At the time that the original survey of this inter-oceanic 
railway line was made the conditions in Honduras were 
decidedly more favourable than they are to-day from 





many points of view. In the first place, the Panama Canal 
had not commenced to demand the attention of de Lesseps; 
the Panama Railroad was not even dreamed of; and the 
Tehuantepec road was still in the womb of the future. 
Then, again, the prevailing labour conditions were com- 
paratively easy, there being an abundance of the best 
kind of native labour obtainable, while the rate of wages 
was but 25 cents—Ils. per day. At present it would be 
very difficult to find the necessary labour locally, and in 
order to supplement the supply it would be necessary to 


import foreign—coloured—workmen, which, in a State | 


like’ Honduras, with its very mixed population, would be 
most undesirable, apart from which, owing to the 
extremely large demand for labour of all kinds now 
being met with in Latin-America, it would involve the 
payment of wages far in excess of the rate mentioned. 

Yet, again, foreign enterprise was more welcome in 
those days than it is now; and while I was assured by 
the President of the Republic and his Ministers that the 
Government would cheerfully grant a Concession or 
Charter for the construction of the proposed road to any 
foreign financiers who would undertake the work, I do 
not think the people of Honduras, as a whole, would 
welcome the undertaking. 
building of this railway was given to two native and one 
American contractors, namely, Messrs. Leon Alvarado, 
Justo S. Rodas, and E. G. Squier, the latter being Com- 
missioner for the Honduras Inter-Oceanic Railway Com- 
pany, which was an American corporation. The date of 
the charter was 23rd June, 1853, and it was subsequent}, 
ratified by the Legislature of Honduras on April 28th, 
1854. Inasmuch as eight years was the time specified 
for the completion of the work, and as practically nothing 
has been done to fulfil the terms of the charter, it has 
long ago expired. The Honduras Government is pre- 
pared, however, to renew it upon the same liberal terms 
for a period of seventy years, to date from the day of 
completion, at the end of which time the State may pur- 
chase the undertaking at a fair valuation or extend the 
Charter at its discretion. 

With these facts before them, financiers in England 
can form their own opinion as to the importance of the 
enterprise and the amount of attraction which it 
possesses as a commercial undertaking. With the 
immense advance which has recently taken place in 
Latin-American trade, and the promise of stil] further 
development, it seems highly desirable that an Inter- 
Oceanic road of some kind, to run in competition with 
that of the Panama Railroad Company, should be 
undertaken. The Tehuantepec road is admirable in its 
way, but it is not sufficient for the purpose, since it is 
only partially British as to ownership. Were it possible 
to have such a route under the management of a British 
corporation it would be even better, since it is impossible 
to blind oneself to the fact that the continual acquisition 
of the Latin-American transportation routes by our keen 
American rivals is a matter of the utmost consequence to 
British trade, the effects of which have already been felt 
by our manufacturers and shippers alike. But serious as 
these are, they are destined to become far more acute as 
time goes on. As I deal with this aspect of the question 
in other articles in the columns of THE ENGINEER, it is 
unnecessary upon the present occasion to say more than 


this :—No opportunity should be allowed to slip by for | 





The original charter for the | 


— 


two powerful vertical leaf springs fixed to the halves of 
two sleeves that were thus held together with consider. 
able pressure. Wood liners were inserted in the sleeves, 
so that when the apparatus reached the end of the 
cylindrical part of the cable the conical section wedged 
out the sleeves against the pressure of the springs and 
thus exerted an effective braking effort on the apparatus, 
The frame carried a recording drum rotated by a worm 
shaft actuated by a friction roller on the cable. The 
plate to be tested was fixed to the lower part of q 
stem which was free to move upwards against a spring, 
}and the upper part of the stem carried a needle bear. 
ing against the drum. This heavy, apparatus dropped 
|from a height of 377ft., and during 3811ft. of. its 




















Fig. 2—SCHULTZE MICROMANOMETER 


course before the braking action began it attained 
a velocity of 181ft. per second. The air resistance 
offered to the plate expanded the accurately gauged 
spring and caused the registering needle to rise on 
the drum, which was revolving at a speed proportionate 
to the velocity of the apparatus, and thus the resistance 
was recorded for every point of the descent. This 
method of testing had its limitations, because it was 
only possible to ascertain the total resistance offered 
to a plane when falling at a given velocity. The 
experiments allowed of much interesting data being 


| obtained, but M. Eiffel soon exhausted the possibilities 


of this apparatus. Although it is usually claimed that 





“of femeomncwe 1 Bh 


Fig. 1—THE WEIGHING BALANCE 


checkmating the policy of the United States Govern- 
ment, whose whole idea and purpose is avowedly to oust 
from these Latin-American markets both British and 
German competitors. 





THE EIFFEL AERO-DYNAMOMETRIC 
INSTALLATION. 

TuHE problem of procuring accurate data concerning 
wind pressures has for many years been occupying the 
attention of M. Gustave Eiffel, who, in 1903, began his 
series of experiments with an apparatus installed on the 
Tour Eiffel. From the first platform of the tower was 
suspended a steel cable which thickened out towards its 
lower end, The apparatus was carried on a frame with 


more practical results are possible by moving the surface 
to be tested through the air, and thereby securing condi- 
tions more approaching the normal, there are yet so many 
difficulties in the way of extending the line of research 
and making accurate observations, that M. Eiffel found 
| himself obliged to follow the lead of Stanton, Maxim, and 
| other experimenters who had obtained interesting results 
by employing stationary surfaces in a current of air. The 
drawback to this method of testing appeared to be that 
when the air was driven through a tunnel by a ventilator 





the walls would interfere with the parallelism of the air 
stream lines, or at all events there would be no means of 
ascertaining whether the currents created by the 
| obstruction of the plane would not extend to the tunnel 
| walls. In order to get accurate data the plane must be 
‘in a cylinder of air of a large enough diameter to avoid 
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Fig. 3—AIR RECEIVER AND GRID 


the outer stream lines from being influenced in any way | 
by the presence of the plane. M. Eiffel therefore pro- 
posed to meet these conditions by drawing a cylinder of 
air through a closed room. The surface to be tested must | 
not be too small, and the diameter of the air current 
should not be less than 1.50m. It was intended to | 
increase this diameter to 2 m., but although a cone of this 
dimension has been made, it is, we understand, rarely | 
used, as the results obtained with the smaller cone are 
perfectly satisfactory. It will also be observed that by 
operating in a free column of air passing through a closed 
chamber it is possible to vary the manipulations and 
obtain readings with the greatest facility. 

The installation is contained in a wood building close 
to the Tour Eiffel, from which the electric energy is 
obtained by overhead cables. On entering the building 
there is a large hall with, immediately in front, the air | 
receiver and grid—Fig. 3—opening into the experimental | 
room, to which access is obtained by the staircase seen | 
on the left. Exactly opposite the grid, on the other side | 
of the experimental room, is an aperture of the same 
diameter, and behind is a Sirocco ventilator, which draws | 
the air through the experimental room. The air passes 
from the ventilator through a huge wooden conduit of | 
increasingly large diameter, which conveys it round to | 
the front of the hall, so that the air has a circular path, 
and, being unaffected by the outside wind, this circular 
course conduces to the steadiness of the air column pass- | 
ing through the experimental chamber. The height of | 
the Sirocco ventilator is 11ft.,and the diameter of the 
fan 5ft. 9in., while the total height from the ground, 
including the masonry bed, is 18ft. Driven by a 
50-kilowatt dynamo, with current from the Tour Eiffel, 
the speed of the ventilator varies from 40 to 200 revolu- 
tions per minute. With a cylinder of air 1.50m. in 
diameter, the velocity may be varied from 16ft. to 65ft. 
per second. The air receiver or collector is built up with 
a framework of wood, over which is stretched a rubber 
fabric similar to that employed for balloons. It is 
supported on a frame, as seen in Fig. 3. Its largest 
diameter is 3m., or just double the aperture, and its 
length is 2.50m. The object of this collector is to provide 
a slight compression of the air, so as to favour the regu- 
larity of the stream lines. If, however, the air were 
drawn through an unobstructed aperfure, the horizontal 
column would be broken up into a fass of whirls, and in 
order to obtain perfectly parallel stream lines, the 








| the tunnel. 





aperture is fitted with a grid, which is more clearly 
observable in the view of the experimental room—Fig. 4. 
This grid is built up of thin sheet metal soldered like a 
honeycomb radiator. 
of 4in., and a length of 10in. 


not based upon any recognised data, but were first | wards and the other upwards. 


adopted experimentally, and then maintained when it 
was found that the results were quite satisfactory. 
the side’ opposite this grid will be seen the short cone 
around the opening of the tunnel, at the end of which 
is placed the ventilator. The distance between the two 
apertures is 11ft. 9in. 
current broke up into whirls immediately in front of the 
aperture on the left, and this difficulty was overcome by 
covering it with wire netting having meshes of lem. 
There is another wire netting about 3ft. in the tunnel, 
but we understand that one net is sufficient to ensure 


Each cell has a width and height | to the platform of the weighing machine, which is carried 
These dimensions are | on two sets of knife edges, one set being turned down- 


On | 
| the knife edges by shortening or lengthening the rod from 


| 
| 


| Fig. 1—and when not in use the platform is raised to 
At first it was noticed that the air | bring the knife edges out of contact with the grooves by 


Fig. 4—INTERIOR OF EXPERIMENTAL ROOM 


absolute parallelism of the stream lines where they enter | indicated in Fig. 4. Before the air current is passed 
By this arrangement the air current is so | through the experimental room the equilibrium is obtained 
perfectly cylindrical that when travelling at the highest | by weighting the balance with the knife edges alternately 
velocity there is not the slightest draught in the experi- | in their grooves. The room is then traversed by air at a 
mental room. | given velocity, which is determined by the speed of the 

This room is in the shape of a T, with one part parallel | ventilator regulated by the rheostat. The velocity is 


| to the side of the building, and containing a table with | gauged by a manometer communicating between the air 


the recording instruments, a switchboard, and a small current and the still atmosphere of the outer shed, and 
library of works on aero-dynamometrics. The other part | also by a Pitot tube placed in the current and connected 
—Fig. 4—contains the apparatus suspended from an/| with a manometer, which also communicates with the 
upper storey,on which is the weighing machine formeasur- | still air. The results have been further verified by 
ing the wind pressure. The plane to be tested is attached | various anemometers, and the differences between the 


| at its centre to a piece hinging on the end of a horizontal | two are so small as to be inappreciable from the point of 


rod. It is also, attached to a sliding piece capable of | view of general results. Having ascertained the air 
being fixed by a set screw a few inches along the rod, so | velocity, the balance is again weighted with the knife 


| that the plane can be turned round 180 deg., and fixed in | edges in contact first on one side and then on the other, 


| 


| 
| 
| 
1 | 
| 


ae | 


| 
| 

| 

| 
1} 
| 

| 

| 

| 


| 
\ 





: 


| 
ta | 


ay 





“The Engineer’ 


INSTALLATION 


Fig..5—GENERAL PLAN OF THE 


any position, The horizontal rod is clamped in a sleeve ; and the plane is then turned round 180 deg., when the 
at the bottom end of a vertical cast steel rod contained | equilibrium is effected on the corresponding knife edges. 
in a copper casing of larger diameter, and presenting a | These operations provide three equations for determining 
bevelled edge in the axis of the stream lines, so as to offer | the total pressure, the direction, and the centre of pres- 
the least possible resistance. The vertical rod is bolted | sure. Another method of determining the centre of 
pressure consists in placing the plane vertically between 
the points of two rods, the ends of the plane being drilled 
with holes, so that it may be held in any position. The 
plane is secured by a clip on the lower rod, to which is 
fixed a circular plate of wood with the angles marked on 
the edge and corresponding with marks on the fixed 
frame. When exposed to the air current the plane pivots 
round more or less, according to its curvature, and the 
angle is read off to give the centre of pressure. This 
method might be expected to lack precision, but the 
results agree with those provided by the weighing 


This is necessary for 
measuring the pressure when the plane is inclined up or 
down. The platform is made to rest on one or other of 


the platform to the cross beam by means of a cam— 


a lever with a counterweight. This weighing machine, 
which was specially constructed for the installation, is 


sensitive to half a gramme. machine. 
When a plane is to be tested it is secured to the hori-| For ascertaining the wind pressure at different parts of 


zontal rod in the manner already described, and clearly | the plane the instruments employed are a Pitot tube and 
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a Schultze micromanometer, as seen in Fig.2. It is here 
shown in conjunction with the frame observable in Fig. 4, 
which slides on rails to allow of its being brought in 
front of the aperture. The plate to be tested is held at 
any desired inclination by wires. The plate is drilled 
with a number of holes, which are filled by screws flush 
with the surface. At the point where it is desired to 
ascertain the pressure the screw is replaced by a threaded 
plug drilled with a hole 0.5 mm. diameter. On the side of 
the plate subjected to the wind pressure the plug is flush 
with the surface, and on the other it carries a rubber tube 
connected with the micromanometer. The pressure can 
thus be obtained at any point on either side of the plate. 
Highly interesting data have been obtained with this 
apparatus, and as showing the accuracy of the method it 
may be stated that the addition of the pressures obtained 
over the surface of a plate correspond with the total 
pressure indicated by the weighbridge. We have thus 
seen that the installation enables the experimenter to 
ascertain the total pressure, the centre of pressure, and 
the pressure at any given point on either side of the plate. 
Another valuable factor is the disturbance of the air 
stream lines caused by the presence of the plate. This 
is ascertained by attaching light filaments to the plate 
or to fine wires, and by observing their movements it is 
possible to sketch plans of the air whirls around and 
behind the plate. 

It is sometimes ‘argued that experiments with a fixed 
surface in a current of air can have little practical result 
from the point of view of aviation, for the reason that 
these conditions are contrary to those that govern the 
flight of aeroplanes. The experiments are carried out 
under one of many conditions, and this one is only met 
with when the aeroplane is at a standstill against the 
wind. It is obvious, however, that this one condition 
constitutes the basic principle of flight, and no other 
factor can be introduced beyond providing various 
devices for giving stability to the machines. Confirma- 
tion of this is seen in the fact that the Eiffel tests have 
demonstrated that the best compromise between lift and 
resistance lies in a flattened curve similar to that adopted 
by certain aeroplane makers after years of costly experi- 
ment. The subject is even now scarcely more than 
touched upon, but the investigations already carried out 
are laying the foundation for the scientific construction 
of aeroplanes, when problems that at present seem 
searcely capable of solution will probably be solved. 





AMERICAN AND BRITISH MECHANICAL 
ENGINEERS, JOINT MEETING. 
No, IT.* 


Dr. Goss, Vice-president of the American Society, 
occupied the chair when the Joint Conference was 
resumed on Wednesday, July 27th. There was a good 
attendance of members, and the first paper taken was 
that by Mr. H. I. Brackenbury on “ High-speed Tools 
and Machines to fit them.” Mr. Brackenbury having 
briefly presented his paper, which we give in abstract 
below, Dr. Goss said that, in accordance with the arrange- 
ments made, the paper would be discussed in conjunction 
with some topical observations which would be offered by 
members of the American Society on allied subjects. 


HIGH-SPEED TOOLS AND MACHINES TO FIT THEM. 
By Mr. H. I. Brackenscry, Member, of Newcastle-on-Tyne. 
THERE are three classes of high-speed tool steel. which will be 

called in this paper:—Class A.—For cutting mild and medium 

steel. Class B.—For cutting hard steel, such as tires. &c. Class 

C.—For cutting very hard steel, and for use in cases where a sharp 

and lasting cutting edge is required ; especially useful in cases where 

deep cuts with fine feeds are used. 

Power required to remove material.—More power is required to 
remove a thin wide chip than a chip of double the thickness and 
half the width ; that is, to remove a chip lin. wide with a feed of 
yin. requires more power than to remove a chip }in. wide with a 
feed iin. This is less noticeable with tools with sharp edges, 
Less horse-power is used per pound of material removed at high 
speeds than is used at low speeds. This is only true up to a certain 

int. 

Cutting angle.—Regarding the question of cutting angles, careful 
experiments have shown that the sharper the angle is the less the 
amount of power required to remove a given amount of material, 
the feed and depth of cut remaining constant. On the other 
hand, the sharper the angle is, the more likely is the cutting edge 
to crumble or break, and the smaller is the body of steel to conduct 
away the heat generated by cutting. 

Value of standard angles.—The importance of working to standard 
angles is obvious, and the fewer the standards the better, so long 
as the loss in cutting efficiency is not greater than the gain in 
grinding and forging tools to a small nnmber of standards. The 
question of what standards are required must depend on the variety 
of work and material and quality of machines in a shon. The 
author strongly deprecates becoming a slave to standards when 
many variables are involved, and feels that it should be the duty 
of a capable shop manager or foreman to experiment with tools of 
various cutting angles when he has a suitable run of work. High- 
speed steel has improved in the past few years. and will probably 
improve in the future, and with these improvements we find the 
cutting edge remains sharper for a longer time and the cutting 
angles may be made more acute. 

On turret lathes the highest class of high-speed steel is now 
largely used, and tools with a very sharp cutting angle are 
emvloyed. 

Twist drills.—Perhaps the most striking instance of the value of 
high-speed steel is given by the use of twist drills. The improve- 
ment obtained by the use of this steel for drills is more easily 
grasped than in the case of turning tools, as there are far fewer 
variables, Given sufficient power, a high-speed drill does three 
times the amount of work, and requires grinding less frequently 
than the temper-steel drills. The author is not one to advocate 
the policy of scrapping all old material, but in the case of twist 
drills, where any quantity of work is required to be done on steel, 
he advises the use of nothing but high-speed steel drills. 

Full advantage not yet taken of high-speed tool steel.—Although 
considerable use is made of high-speed steel in engineering work- 
shops, the author ventures to say that, generally, full advantage is 
not taken of its cutting powers. Certainly, speeds have been 
greatly increased, but they have not been increased in the propor- 
tion warranted. No doubt valuable economy has been effected by 





the increased speeds and the length of time tools run without the 
need of grinding. We should not content ourselves with these 
results, but strive to use to the full the powers which the steel 
makers have put in our hands. 


* No, I. appeared July 29th, 





Savings which can be made.—The author thinks that, although 
the rapidity of production with high-speed tools has been well | 
emphasised during the last few years, insufficient attention has 
been given to the accompanying savings. Where full use is made | 
of modern machinery, the production, in so far as roughing out | 
goes, is three times what it was under the old conditions. This | 
means that only one-third the number of machines, one-third the 
amount of space, one-third the number of operators, one-third the 
amount of hehing, and about one-half the amount of supervision 
are required to produce the same amount of work. Further, 
although the power required to drive machines capable of making 
full use of high-speed steel is very large, the power absorbed for 
each pound of metal removed is less for high-speed than for low- 
speed machines. 

Machines for roughing out.—There is, in the author's opinion, only 
one way in which the full saving may be made, and that is by 
setting aside certain machines for roughing and roughing only. It 
is quite unnecessary to replace all or even many of the old machines, 
which have quite enough power to carry the.finishing cuts at good 
speeds, nor is it desirable to use either the same class of machinery 
or labour for roughing out as for finishing. 

Use of old machines for high speed.—There are a number of work- 
shops where there is not the inclination or, owing totrade depression, 
the capital to buy many new machines. In such cases much may 
be done by making a judicious selection of the heaviest of the 
existing machines and increasing their belt speed, so that high 
speeds may be run with the back gearin. In some instances the 
cones have been removed and replaced by wide pulleys, speed 
changes being provided for by means of sliding gears. Fortunately, 
the English machine builders of the past did not hesitate to put 
plenty of weight into their machines, so that by increasing the 
driving power excellent results may be obtained, but it is generally 
necessary to fit new gears. 


Part II].—GENERAL REMARKS ON MACHINES Fit FOR THE Usk | 
OF HIGH-SPEED STEEL. 
Power which may be employed depends on stiffness of work, and not | 
on size of machinee—An idea what saving in cutting time | 
has been made by the use of high-speed steel can be gathered bya 
comparison of the power allowed for machines designed before and | 
after its introduction. Engineers have also grasped the fact that | 
the power which may be usefully employed depends upon the | 
stiffness of the work and not on the height of centres in the case | 
of lathes or the length of stroke, &c., in the case of other machines. 
Thus we find instances of 12in. centre lathes designed to use 
50 horse-power, which is about ten times as much power as was | 
allowed for in any of the pre-high-speed lathes. This increase in | 
power must be accounted for by a desire for increased depths of | 
cut and feeds as well as increased speeds. There is no doubt that 
the interest awakened by the introduction of high-speed tool steel | 
has called so much attention to the subject of aaiinn out work | 
that many improvements have lately been made which might have | 
been made in earlier times. 
where recourse was had to putting three belts one on the top of | 
the other, to increase the very limited belt power of some lathes. 
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The following are some examples of increases in horse-power 


provided :— 


Turret lathe for 2}in. bars increased from 2h.p. to 10h.p. 
Lathe fin. centre ae ie lh.p.to 4hp. 
“a oe. nm 24 h.p. to 10h.p. | 
ao | - 5h.p. to 20h.p. 
. ne = 20 h.p. to 60 h.p. 
k- J a aS 30 h.p. to 100 h.p. | 
Slotting machine, 12in. stroke _,, 9h.p. to Ms h.p. 


The 18in. centre lathe took a test cut on steel 14in. deep with a 
qin. feed, at a cutting speed of 28ft. per minute, the consumption 
of power being upwards of 80 horse-power. 


The author well remembers cases | — 


| “oe. at its full power would he very small. 


| obsolete, except in the case of small machines. 


io hour, which would entail a consumption of not less than 
92 horse-power. Such a machine may be economical when it cay 
be employed on a continual run of work requiring such cuts, but 
would be a serious charge when employed on lighter cuts. In the 
desire for rapid production from machines we must be carefi! not 
to overlook the consideration of the cost of power and value of 


| material cut to waste in cases where the work could be made 


nearer to the size in a more economical way. The fact that by the 
use of high-speed machines a ton of cuttings can be made at a 
labour cost of 8d. must not make us forget that someone has to 
pay for a ton of material and 7s. or 8s. for power. 

Laws regarding limit of weight and power of machines.—It is impos- 
sible to lay down any law regarding the limiting point of the 
weight and power of machines, as the number of variables which 
enter into consideration is so numerous. ‘There are, however, 
three principal governing factors, namely :—(1) The length of time 
the machine will be used for heavy cutting. (2) The length of 
time the machine will be used for light cutting. (3) The length of 
time the machine will be at rest. During (1) the machine is used 
efficiently ; during (2) more is being paid for power and capital 
charges than if a lighter machine were used; during (3) more js 
paid for charges than in the case of a lighter machine. These 
considerations evidently point to the importance of using heavy 
machines for roughing only, but there are many cases where this 
cannot be done. Take, for instance, the case of a drilling 
machine which is.generally employed to drill and ream holes of an 
inch in diameter, but occasionally has to drill holes 3in. in 
diameter. In such a case it would be a mistake to install a 
machine capable of drilling the 3in. holes at a quick rate, as the 


Explanation of Fig. 1. 


Roughing time is taken arbitrarily to be 0,2 () ' hours 
where C = cost of machine in £. 
C 


~ 1000 
Wages = &d. per hour. 
Setting-up and finishing time = 14 hours on any machine. 


Machine charge shillings per hour. 





| 
‘ Setting-up and 
Cost of Roughing cost. Saaiecuen. | Sete, 
machine. - —— — a | 
Machine. Man. Machine. Man. | 
c & d. d. d. d. | d 
6 200 5.4 17.9 3.6 12 | 38.9 
~— 400 3.8 6.3 7.2 12 | 29-33 
(450 3.6 5.3 8.1 12 29.0 
3! {600 3.1 3.4 10.8 12 29.3 
1800 2.7 2.2 14.4 12 31.3 
1000 2.4 1.6 18.0 12 34.0 








proportion of standing to working time is very large for a drilling 
machine, and the time during which the machine would be em- 
Some attempt has 
»een made by means of the curves—see Fig. 1—to show the ten- 
dencies of these various factors, but of course each case must he 
taken on its own merits. In the case shown by the curves the 
most economical results are given by a machine costing between 
£400 and £600, but if the finishing and setting times are reduced 
a higher priced machine would be more economical. 
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Ohjections to stepped cone.—The stepped cone is rapidly becoming 


The obvious dis- 
advantages of this method of changing speed are the trouble, and, 


| in the case ‘of boys, the danger of throwing a heavy high-speed 


helt from one step to another and the variation in power available 


| from the different belt speeds. 


Speed changes are provided for by means of sliding gears for 
medium-sized machines and variable-speed motors in the case of 
larger machines. Such motors, worked on the direct current three- 
wire system, give a large range of speed which is excellent, but it 
is well to notice that at certain speeds with light cuts the efficiency 
of motor and machine may be far from good. Curves on Figs. 2 
and 3 show the electrical horse-power at various speeds for a large 
lathe, the feed and depth of cut, about 0.2in. by 0.2in. on 40-ton 


| tensile stee]—a light cut for this lathe—remaining constant for 
| each set of curves. 
| ency at the change from the low voltage to the high voltage, and 
| an extraordinary gain in efficiency when a change is made from the 
| high voltage and high gear ratio to the low voltage and low gear 


It will be noticed that there is a drop in effici- 


ratio, the result being that practically the same amount of power 
has to be paid for at cutting speeds of 18ft. and 33ft. per minute. 


Three Turret Lathes, Comparison of Costs. 










































































: : 
| Price g Cost of wages, Cost of tool steel Cost per year, | Floor space,| Charges, .& é _Grand total. 
of machine. | 2 2500 hours for wages | roof, &., | floor space | £2 & (Wages, tool steel 
ie — £ S |. at 7d. hour. 2500 hours, and steel. | at£6a | ut 10 per aa) 68 charges, 
x ie $ ae 2b. per —_——_—_—_———|square yard.| cent. Sa | ¢€ and power. 
2 2ee| 2 é 50 hours. | | ex $ aie 
e | 58/3 | 5 be s.| -& 
E 14,1 & | 3 = } - e 
: fi : & 3} * es | 
nen & gk s = a | | 5 F | a z +5 gf is $° re) 
Ll os 1 St 2 =e | S | owe 2 3/35] 8 3 £m S $ e 
ear es | .-| 2 ee == s | $s = 6 tees, | ae | 5 < = 
= | &e | = | 2+ - | 2S | So |2o | feo he 
ORR (ee Sth ae ee Be 5 % asi g & |}83/5)]5 | Se] 8 5 F 
— woes 35 5 < 5a | ae ie. doe “oh liens oe es 
2 mn | eo ye | |S 15) & 
aa S Po 2 > Bs] 
— | = al | | S| = 
an Pele ais al #126 | 2s 18-0 | 22 ge} gelealjgni/en /28| 2 0| £ 6 
1900 230 230 0;23 0/2 0 73 mw Oo i 2 | 2m 75 10 36 36 | 312/312/10 8/10 8/ 11210) 112 10 
| | | at 6d. | 
1905 270 180 0 27 0/18 0O| 73 4813 | 6 5 4 3 79 5 | 5216) 36 24 312/;2 8/1512; 10 8| 125 9 83 12 
| jat 1s, 3d. | | 
| j ! | . * 
1910 325 162 10 | 8210) 16 5 73 36 10 | 12 10 | 6 65 85 10 | 4215 | 36 18 312;116 201610 8/142 8 71 4 
| lat 2s. 6d. | } } | | 
' | | | j | 


Production—1900 machine, 1.0. 


Limit of power applied.—There seems to be no finality as to the 
amount of power which can be applied toa machine. We find a 
milling machine described as capable of removing 1400 1b, of steel 


1905 machine, 1.5. 


1910 machine, 2.0. 


The motor was rated at 40 horse-power on the high voltage, sothat 
in one case the motor wasgiving from 50 to 75 per cent. of the full 
load, and in the other case from 25 to 35 per cent, of the full load. 
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he teeth for the drive on the chuck were cast and not cut, and 
the lathe was an old one, but in good condition, The curves show 
what losses of power ae take place in a lathe which is apparently 
perfectly satisfactory. It aupetee from the above that heavy lathes 
which are required to do both lightand heavy turning should have 
the gear ratio arranged so that the full range of _— may be 
obtained from either voltage, and that builders of such heavy 
machines should give the total efficiency of the lathe and motor at 
various speeds and loads. No engineer would purchase a power- 
generating plant without obtaining a guarantee of its efficiency at 
various loads, and there seems to be no reason why less care should 
be given to the efficiency of plant using the power. It is true that 
the expenditure on power is in most cases only a small portion of 
the total expenditure, but when the total expenditure is large, the 
small portion becomes quite large enough to trouble about. 


Power Test oF LATHE. 


35, One tool. 5 Feeds per inch -24 depth of cut. die.cut 60. 






Hien Gear Rario. 
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Helical gears.—The gears which are always in mesh should have 
helical teeth to ensure quiet and smooth running and to prevent 


chatter. The pinions should be hardened and, of course, all wheels 
should be made either of forged steel or steel castings, It is of 
great importance to cut the teeth of gear wheels to a considerable 
degree of accuracy. Worm and worm wheels should never 
be used unless hardened. The introduction of high-speed steel 
has meant the replacing of many worm and vomaagad drives by 
spur-gear drives. 

The paper concluded with a general review of recent progress in 
machine tool design, and included the table reproduced on page 136. 


Mr. John Calder then dealt with rapid production in 
machine work. He said that among the heaviest work in 
metal turning was that of railroad tire making, and stated 
that remarkable capacity had been shown by the latest 
heavy motor-driven driving wheel lathes. The Niles- 
Bement-Pond Company, of New York, reported the 
average capacity of its lathes in four of the best known 
railroad shops—the Pennsylvania shops at Trenton, the 
New York Central Company’s shops at West Albany, the 
Philadelphia and Reading shops at Reading, and the 
Lake Shore and Michigan Southern Railroad shops at 
Collinwood—to be eight pairs of driving wheels in ten 
hours. With regard to car wheel production, many rail- 
road shops were now equipped with lathes turning out 
from sixteen to twenty pairs of 36in. wheels in ten hours. 
The record from the West Albany shops was twenty-five 
pairs of 36in. wheels in 7 hours and 54 minutes with one 
operator and one helper. With the introduction of high-speed 
steels had come the complete re-designing of machine tools 
to secure increased rigidity, power, and facilities for obtain- 
ing quickly the feeds and speeds best adapted for rapid pro- 
duction. While the specific manner in which such 
features were worked out in machines of different types, 
and manufacture varied materially, it could be generally 
stated that methods of handling work rapidly and for 
manipulating machine tools easily and quickly. for the 
purpose of reducing time between cuts, were characteristic 
of the most recent American machines, and were 
responsible for a large increase in output. Extremely 
heavy milling was performed at the American locomotive 
works at Dunkirk on a Bement milling machine 48in. 
between housings, equipped with a 62 horse-power motor. 
That machine during tests had removed nearly 23 lb. of 
metal per minute, but the motor was then greatly over- 
loaded. A practical cutting capacity was stated to be 
672 lb. of metal per hour. The cutter had inserted blades 
of high-speed steel. 

Mr. L. D. Burlingame next presented some data on 
manufacturing methods with machine tools, calling atten- 
tion to the extensive set of special tools required to make 
a modern machine tool on a manufacturing basis. He 
illustrated this by details of the tool equipment required 
for making the spiral head swivel for a universal milling 
machine. For that work eighteen special tools were 
required. He quoted an example of heavy milling in con- 
nection with a Brown and Sharpe heavy plain milling 
machine, and of continuous milling on a Brown and 
Sharpe vertical spindle milling machine. Commercial 
gear cutting was also dealt with, and reference was made 
to records accomplished with the new design of stocking 
cutter in roughing out gear teeth. Data were also quoted 
with regard to plain and universal grinding machines. 

The development of high-speed drilling machines was 
the subject of a short paper which was then submitted by 
Mr. L. P. Alford. Tests carried out with the Bickford 
drill showed that the power per pound of metal removed 
decreased very slowly as the speed was advanced, as com- 
pared with the reduction effected by increasing the speed. 
Doubling the speed showed a saving in power per pound of 
metal removed of 14.2 per cent., while doubling the feed 
showed a saving of 28.7 per cent. Tests carried out with 
the Pond machine suggested that for maximum production, 
and taking into consideration the life of the drill, 
the best arrangement was to run a lin. drill with 
300 revolutions per minute with a feed of 0.015in. per 
revolution; lin. drills at 225 revolutions per minute with 
a feed of 0.02in. per revolution. 

Mr. J. Hartley Wicksteed, in opening the discussion 
proper, said that Mr. Brackenbury called attention in his 
paper to the neglect of the double-cutting principle in 
planing machines. More than fifty years ago Sir Joseph 
Whitworth showed his appreciation of the principle of 
double cutting by designing a tool box which cut on both 


strokes. That tool box had been used ever since, and 
very largely used. All the ship plates and girder plates 
made in England were planed on both strokes, and since 
the invention of that simple tool-holder nobody had been 
sufficiently uneconomical to use an idle stroke on a plate- 
edge planing machine. For various reasons, however, the 
growth of double cutting has been slow; but there were 
inherent advantages in such a method which must force 
it upon the attention of engineers in course of time. 
Among these advantages, particularly for large work, was 
the fact that each tool in turn chipped away the scale on 
all the edges, so that its companion entered clean metal 
on the reverse cut, or you could also go over the 
whole surface without re-grinding, because each 
tool only did half the work. This and other advan- 
tages were slowly dawning upon users, and he did 
not think that anybody who reflected on the subject 
would put down a large planing machine of the type used 
for planing turbine cases, which might be 20ft. wide and 
50ft. long, which did not cut both ways. Another point 
of view was that in the electrical drive where 1d. per unit, 
and never less than 4d. per unit, had to be paid for power, 
a large amount of power might be wasted in the idle 
quick return stroke. There was a point, of course, at which 
the two principles of quick return and double cutting met. 
For machines 4ft. and 5ft. wide and 10ft. to 15ft. long there 
might be an advantage in single cutting with a quick return 
motion, but from that point upwards the double-cutting 
principle was clearly more economical. Mr. Brackenbury 
had performed a very useful service to the engineering 
profession in calling attention to the neglect with which 
the principle of double cutting had hitherto been treated. 

Mr. William Lodge said there were other important 
facts to be taken into account as well as the saving to be 
effected by the employment of high-speed tools: It was 
necessary to look closely at the various other factors 
which made for economy in the building of machinery. 
He would direct attention to the fact of the desirability 
of giving more attention to the course of the work from 
the time it entered the shop until it reached the completed 
stage, and of increasing the output of the man as well 
as that of the machine. 

Mr. Dempster Smith said the suggestion had been put 
forward that makers should be asked to guarantee the 
efficiency of machines at various loads. That, in his 
opinion, was a most important point, because at present 
the machine maker practically designed the machine to 
his own specification, and did not know what cut the 
machine was capable of taking at any particular speed. 
The difficulties which existed were not, however, entirely 
due to manufacturers, users being also to blame. If a 
certain efficiency or ratio were insisted upon, it would 
cause many of the present designs of gear drives to be 
greatly modified, if not altogether withdrawn. Many of 
them had a very low efficiency. Very little was known 
about the durability of gears at high speeds, or the pro- 
portions which gave the best results. Mr. Taylor, in his 
well-known paper on the art of cutting metals, had 
adopted a very complicated expression for cutting speeds, 
which he believed was capable of simplification. Dr. 
Nicolson had shown that the cutting speed for a round- 
nosed tool could be expressed as a constant over the 
square root area of the cut for a 4in. tool, and for cast 
iron as a constant over the cube root of the area of the 
cut for a }in. tool. 

Mr. W. Carter expressed disappointment that the paper 
of Mr. Brackenbury made no reference to really modern 
steels. Three classes of steel had been mentioned— 
Class A for cutting mild and medium steel, Class B for 
cutting hard steel, such as tires, and Class C for cutting 
very hard steel and for use in cases where a sharp and 
lasting cutting edge was required. He would point out 
that the steels mentioned in the third class would do any- 
thing that the other steels would do, and do it better, 
and it would be wiser for users to pay the higher price. 
The round-nosed tool was entirely wrong in principle, as 
the perfect tool must have a straight line for the cutting 
edge. He had been identified with the tests carried out 
at the Manchester School of Technology, and it was 
scarcely fair to make a comparison between those tests 
and the tests made by Messrs. Alfred Herbert, as in the 
latter case the tests were carried out with the cutting 
edge lubricated, whereas in the tests'at Manchester the 
tools were dry. In the table given by Mr. Brackenbury 
reference was made to a cutting speed on old hard rail- 
way tires of 45ft. per minute, and the statement was 
made that two tools finished ten pairs of tires. He would 
be glad to hear the views of railway men on that subject, 
as he personally had never seen anything approaching 
that speed attained in work of that description. He 
would like to direct attention to the importance of having 
proper arrangements made for grinding, as the arrange- 
ments in some shops were something to be amused at. 
Mr. Carter quoted some figures as to the work done in Bir- 


| mingham by one of the most powerful drilling machines 


which had yet been built. 

Mr. F. W. Taylor said that the subjects raised in the 
papers before them were of great interest, but he wished 
to speak on a far wider subject than the art of cutting 
metals and the use of machine tools. Quite apart from 
the increased efficiency of machinery itself, he desired to 
call attention to the duty which was thrust upon engi- 
neers to take such steps as would during the next few 
years result in a very material ipcrease in the output of 
every man and every machine in manufacturing establish- 
ments. The importance of obtaining that increase of 
output was that in his opinion it offered the only solution 
of the great labour problem which faced both England 
and America. He believed that in the average establish- 
ment in the United States it was possible to double 
the output of man and machine just as they stood to-day, 
and no doubt the same was true throughout Great 
Britain. It was in this possible doubling of output, 
which he believed could be realised, that the 
solution of the labour problem must be found. It 
would provide an opportunity of giving men higher wages, 








shorter hours, and better working conditions, and, on the 





other hand, it would enable the manufacturer so to lower 
his labour costs that he could more successfully compete 
in home and foreign markets. . The problem of increasing 
the productive capacity of the men divided itself into two 
sections. It was first necessary to counteract and over- 
come the applied fallaty that to work slowly was to the 
interest ‘of the workman himself. There was hardly a 
labour union in any civilised country which did not seek 
to impose this restriction upon output upon every boy 
from the moment he began to serve his apprenticeship. 
It should be brought home to the workman in engineer- 
ing factories that slow working must in the long run mean 
low wages and diminished prosperity for the whole com- 
munity. Mr. Lodge had made some reference to the 
question, and he would like to say a word with regard to 
the possibility of increasing the output of the working 
man through the deliberate scientific study of the motion of 
the man followed by a time study of these motions. The 
extent to which the productive capacity of a workman 
could be increased by a scientific study could only be 
appreciated by those who had made such a study, or seen 
it made. In the bricklaying industry, and he chose that 
illustration because it was so old an industry that it 
might naturally be thought there was little room for im- 
provement, scientific study of the subject had enabled the 
motions of the bricklayer to be reduced from 18 to 5, and 
in some cases from 18 to 2, while the number of. bricks 
laid per man per hour had been raised from 120 to 350. 
A result of that sort could only be brought about by the 
co-operation of the management, and in the case of the 
bricklaying industry the passive attitude of the trade 
union had been secured. 

A vote of thanks was recorded to the authors of the 
papers. 

Papers on “ Tooth Gearing,” by Mr. J. D. Steven, and 
by Mr. Wilfrid Lewis, on “Interchangeable Involute Gear- 
ing,” were then presented. Abstracts of these papers are 
given on pages 152 and 153. 

Mr. Lewis, in addition to his paper, said that he had 
had an opportunity to make a short examination of the 
notes taken by Messrs. Green and Doble, and from these 
he had deduced some values for the friction of gear piece, 
which might be given approximately as follows :— 

Friction in terms of pressure. 


In teeth. In journals. Total. 
20 deg. ad. } mod. me .. & £2 
224 deg. ad. mod. -01 . 002 012 
143 deg. B. and S. .0135 0015 .015 
Bilgram. 
15 deg. Special 0215 -0025 024 


Those figures were subject to some variations for speed 
and pressure, but he believed them to be accurate within 
.001 or .002. They were quite remarkable for the small 
percentage of power lost in friction as well as for the 
apparent defect of pinion addendum upon the loss sus- 
tained. The 20 deg. stub teeth with addendum about .24 
pitch showed less than 1 per cent. on the teeth, and the 
20 deg. teeth with addendum about .28 pitch, about 1 per 
cent. of friction. In the case of the Brown and Sharpe 
teeth, the addendum of the pinion was increased consi- 
derably beyond that of the Brown and Sharpe standard, 
and the addendum of the wheel was of course correspond- 
ingly reduced. The loss in effect from the long pinion 
addendum, however, preponderated over the advantage of 
a short addendum on the wheel, with the resulting in- 
crease of loss in friction, but in no instance was the fric- 
tion loss of sufficient magnitude to exercise a controlling 
influence upon the type of gear tooth to be recommended 
or adopted. The loss in the teeth alone he believed to 
be much less than had hitherto been supposed, and the 
high efficiencies obtained with teeth of 20 deg. and 223 deg. 
obliquity should go far to remove the prejudice which had 
so long resisted a step in the right direction towards the 
adoption of a pressure angle and an addendum which 
would completely eliminate interference between a 12- 
toothed pinion and a rack. When that had been done 
there would be no necessity for any modification of the 
true involute form, and we should have a clearly defined 
system of gearing to which any of the methods of gear 
cutting now in use could be easily adapted. 

Mr. P. V. Vernon said that the important question in 
connectiof with gearing was that the gears should be 
capable of running quietly at high speeds, and it was not 
of much use to endeavour to standardise gears unless the 
question of quiet running was first satisfactorily settled. 
His firm had made many and costly experiments with a 
view to obtaining tooth forms suitable for quiet running, 
the experiments covering methods of gear production by 
circular cutters, by planing, by hobbing, and by generat- 
ing on the Bilgram system. Although the amount of 
positive knowledge gained by these experiments had been 
very small, the amount of negative knowledge gained had 
been exceedingly great. Very little was really known as 
to the way to make gears for quiet running. There was 
no general agreement as to the best angle of pressure to 
which gears should be made, nor was there any agree- 
ment as to the best proportion for teeth. Very little 
reliable information existed as to the strength of cut teeth 
made by modern methods in various materials and 
running at different speeds, and it would appear that a 
quiet running and yet a perfectly interchangeable system 
was an impossibility. The quietest gears at present known 
commercially were those cut with circular cutters 
specially made for the exact number of teeth, which 
were not of theoretical involute or any other generated 
shape, but which were corrected by methods kept secret 
by the manufacturers. His view was that while the 
makers of the cutters deserved every credit for the know- 
ledge which they had gained and for the cutters pro- 
duced, it was not in the interests of engineers, either in 
England or America, that such knowledge should be in 
private hands. He hoped that the Committee of the 
Institution of Mechanical Engineers which was investi- 
gating gear problems, and the similar Committee of the 
American iety of Mechanical Engineers, would 
institute a research into the means for correcting gear 
forms so that the information might be available to 





engineers generally. It would be an advantage if the 
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report were a joint one, so that it would have some 
chance of adoption on both sides of the Atlantic. 

Mr. L. D. Burlingame was not surprised that the differ- 
ent members of the Committee of the American Society 
were not unanimous as to any plan which would bring 
about a change in the present standard in gears and gear 
covers. Those proposing a change believed that should a 
standard be adopted it should be one having a true involute 
for the entire length of the tooth. He believed that the 
advantages would not more than outweigh the practical 
advantages of the form of tooth now in common use. 
The fact that the special requirements of the present time 
were for teeth varying both ways from the present standard 
would indicate that there was now a good average to 
meet ordinary working conditions. Experience went to 
show that for quiet running for a possible variation in 
centre distance, and to avoid backlash, a small pressure 
angle and long tooth were of advantage, while for cases 
in which strength was the prime consideration the greater 
pressure angle and shorter tooth had their field of useful- 
ness. The injurious effects of the hammer-blow action 
with stud toothed gears in street car and automobile 
service had been noted. He agreed as to the need for 
exhaustive tests by competent engineers before any 
results could be accepted as authoritative. He did not 
believe that any aaliieiion of the present standard, 
which would require more cutters in a set to ensure good 
running gears, would meet with favour among manufac- 
turers, and it would add directly to the cost of equipment. 
Unless some very important advantages could be shown 
for any new system, it would be unwise to create the con- 
fusion which would result from achange not fully endorsed 
to the manufacturing public. 

Mr. C. R. Gabriel, in a written communication, said that 
in his opinion the present standard would hold its 
own for the general run of machinery, and even in 
those special cases where it was at present held neces- 
sary to modify design he believed that the benefits of 
such modification were more imaginary than real. With 
regard to the demand for high speed, durability and 
efficiency, these qualities could be obtained by the use 
of better material and improved methods of treatment 
and hardening process. He did not for special require- 
ments deprecate the use of special forms of teeth. The 
present system was called by many an empirical one, 
but if modifications from theory were introduced these 
modifications should be made general so that all 
makers could employ them. With regard to increasing 
the number of gears cut with the hobbing process 
attention had been directed to the difficulty of making 
such gears interchangeable with single cut gears. 
Undoubtedly the principle of the hobbing process had 
its limitations. 

The authors having replied briefly to the various points 
raised, Mr. Aspinall moved and Professor F. R. Hutton 
seconded a vote of thanks to all those public bodies and 
private firms who had contributed to the success of the 
birmingham portion of the meeting. This resolution was 
carried with acclamation. 

In the afternoon visits were paid to the University of 
birmingham, where the new buildings were inspected. 
The visitors were received by Sir Oliver Lodge and the 
heads of the various engineering departments, and the visit 
proved a particularly interesting one to those American 
visitors who had not previously visited the University. 
The oniy other visit arranged for Wednesday afternoon 
was to Messrs. Mitchells and Butlers, Cape Hill Brewery, 
Smethwick. In this brewery considerable use is made of 
electricity for power requirements. Notes regarding these 
two visits are given below. 

In the evening a reception held by the Lord Mayor and 
Lady Mayoress at the Council House was very numerously 
attended. 

Thursday was entirely devoted to visits, there being 
four alternative excursions. The first of these was to 
Coventry and Rugby, where opportunities were given of 
visiting the works of the Daimler Co., Alfred Herbert, 
Willans and Robinson, and the British Thomson- 
Houston Co. Notes of all these works, as also 
of those of Wolseley Company at Birmingham, to which 
there was also an invitation, are given below. The other 
excursions were to Lichfield, Warwick, and Stratford-on- 
Avon, and were made for pleasure only. In the evening 
the members and their guests returned to London in 
time for a conversazione at the Institution of Mechanical 
Engineers at Storey’s-gate, Westminster. 

The fleet of Clarkson steam omnibuses which had 
been engaged by the Institution for the convenience of 
inembers in paying the visits included in the Birmingham 
programme did their work extremely well, and served the 
convenience of those attending the meeting in a manner 
which was much appreciated. 


UNIVERSITY OF BIRMINGHAM. 

The University is the suecessor to the College founded 
by the late Sir Josiah Mason in the year 1875, and was 
incorporated by Royal Charter in 1900. The original 
buildings are situated in Edmund-street, near the Town 
Hall, with a separate frontage to Great Charles-street. 
The new buildings at Bournbrook are situated on a site of 
25 acres, distant about three miles from the centre of 
Birmingham. An additional 19 acres has been laid out 
for college games. There are at present seven depart- 
ments in working order—Physics, Chemistry, Mechanical, 
Civil, and Electrical Engineering, Mining, and Metallurgy. 
The scheme of the buildings is a long frontage to 
University-road, including the departments of Physics 
and Chemistry with the Harding Memorial Library, and 
a series of radiating arms stretching out from a semi- 
circular front. In this front are contained the lecture 
rooms, and the Secretary's offices and other administrative 
buildings, while in the T-shaped arms are the laboratories, 
workshops, and drawing-offices. Each arm is 100ft. long 
and 50ft. wide, and at the end there is a transept 90ft. by 





At the south-west corner of the site, and about 200 
yards from the main buildings, stands the power station, 
from which electricity both for power and light, steam for 
heating, and Mond gas, are supplied to the various de- 
partments. Near this there are a foundry, forge, and a 
building for large furnaces and experimental plant in 
connection with the department of metallurgy. Under 
the ground, at the south-east corner of the site, is an 
experimental mine, which covers an area of about one 
acre. The power station contains three high-pressure 
boilers of 150 horse-power each, and two large heating 
boilers which are fitted with mechanical stokers. The 
engine-room contains four samples of modern practice in 
steam engine work, each engine being of about 100 horse- 
power, and driving dynamos. In addition, there are two 
large gas engines, an oil engine, and an ammonia plant. 

In the basement of the mechanical engineering depart- 
ment is a large machine shop filled with modern tools, 
and also a pattern shop. On the first floor is the large 
drawing-office capable of seating 120 students at one 
time. There is also a hall of machines, which will con- 
tain examples of those machines specially illustrating the 
industries of the locality. A gas engine laboratory is 
provided. 

The electrical engineering department contains a num- 
ber of dynamos and motors of various types, and is 
equipped with complete arrangements for experimental 
work. Current is received from the power station and is 
transformed into a great variety of currents, all the cir- 
cuits being controlled from the main switchboard. The 
currents are distributed by mains throughout both labora- 
tories, so that students can obtain exactly the kind of 
current required for any particular work. The present 
equipment is sufficient to enable twenty students in each 
laboratory to work simultaneously. 

At the outer end is the civil engineering department, in 
which is a complete hydraulic installation for experimental 
work on pumps, turbines, and the flow of water through 
pipes, this plant being capable of handling 600 gallons of 
water a minute. There is also a number of testing 
machines of different types, including a 50-ton Buckton 
machine, and an Avery machine of 300 tons capacity, 
capable of testing bars up to 25ft. long, and a 100-ton 
Riehle machine. On the first floor are the cement-testing 
rooms, drawing-oftice, and standards room. 

In the mining and metallurgical departments there is, 
on the lower floor, a coal mining laboratory, draughting 
room, together with a metal mining laboratory for treating 
gold, silver, lead, and copper ores. On the first floor is 
the metallurgical department. For lecture purposes, and 
for the teaching of assaying and analysis, provision is 
made in a large laboratary, and there are the necessary 
rooms for dry assaying and for preparing and sampling 
metals and ores for testing, together with a balance-room 
and store-rooms. In addition, there are separate rooms 
for the electro-deposition of metals, the microscopic 
examination of metals and alloys, and the measurement 
of high temperatures. 

The other portion of the metallurgical department is in 
a separate building near to the power station. Here are 
the large furnaces and experimental plant. It is divided 
into two sections, one dealing with steel and the other 
with gold, silver, copper, lead, and alloys. The apparatus, 
which is all on a practical working scale, includes a 2-ton 
Siemens steel furnace with electric hoist, crane, and 
boiler; a water jacketed blast furnace, roasting furnaces, 
a cyanide plant, a chlorination barrel, and an ore 
crusher. 

In the centre of the block of buildings is the great hall, 
which has a total length of 150ft., and a span of 75ft., 
with a height of 60ft. This is used for degree congrega- 
tions and other purposes which require a hall of large 
size. Beneath the floor are a refectory and common 
rooms for use by the students, staff, and professors, and 
below these are kitchens and other offices. 

MESSRS. MITCHELL’S AND BUTLER’S BREWERY, 

The business was founded in 1862 by Mr. Henry 
Mitchell. In 1866 the Crown Brewery, Smethwick, was 
started, and in 1878 was transferred to the present site, 
where new buildings were erected. In 1897 an amalga- 
mation was arranged with Butler's Crown Brewery, of 
Birmingham. 

The offices of the Smethwick Brewery accommodate 
200 workers. The temperature and ventilation of this 
building are controlled by a special system, under which 
“washed” or purified air is regulatad to the desired 
temperature, and then admitted and circulated through 
the building. 

Malt—the principal material used in the production 
of beer--is manufactured on the premises. First, the 
barley is elevated to special screening and grading 
machines, whence it leaves freed from small and damaged 
corns and all extraneous matter, and is removed on 
horizontal band-conveyors to conical self-emptying 
steeping tanks. It remains there from fifty to seventy 
hours—according to the type of grain which is being 
manufactured—to induce germination, when it is spread 
about a foot deep upon tiled floors, where germination 
continues for about twelve days. Then the grain-is dried 
upon kilns which are fitted with a mechanical contriv- 
ance for turning it, and it becomes transformed into 
biscuit-flavoured crisp malt. Elevators, band conveyors 
and Archimedean screws are made great use of- in 
transporting the grain from place to place, and the weight 
is checked and recorded at several points by automatic 
machines, 

In the mashing-room brewing proper begins. The 
malt, having previously been crushed, is run into mash 
tuns simultaneously with hot water. A reaction is thus 
set up within the malt itself whereby the diastase 
changes the starch of the malt into malt sugars of definite 
compositions, which, however, can be varied, broadly 
speaking, according to the methods of malting adopted, 
temperature of the mashing water, kc. After being 


45ft. The Chamberlain Tower, rising to a height of 325ft., | allowed to stand the requisite time, the malt extract, or 
stands between the Library and the Great Hall. 


“ wort” as it is technically called, is drawn off and boiled 





in large copper vessels, each holding 4000 gallons, 
and here the hops are added. Cooling is they 
necessary, and this is effected by passing the wort 
over coolers and_ refrigerators. In this process 
the wort is much exposed to the air, and arrange. 
ments are made to prevent any germs or impuri- 
ties being taken up. This is accomplished by a specially 
designed cooling room and the use of an apparatus the 
object of which is absolutely to purify the air as it is being 
admitted into the room. Next, the wort passes to the 
fermenting rooms, and at this stage the Excise officials take 
particulars of the quantity and specific gravity, and charge 
duty accordingly. Yeast is added, and after fermentiny 
for some days in copper-lined vessels (capacity 8000 
gallons each) the beer—which it has now become— i, 
run into casks by a special apparatus designed to ensure 
absolute cleanliness and to prevent any waste. It is then 
stored in the cellars, which extend more than a quarter of 
a mile. The bottling department is of cousiderab|: 
interest, the washing and filling of the bottles being don 
by machinery. Some of the beers are chilled in glass 
lined tanks and filtered before being bottled, so that the, 
may contain no sediment. 

Electricity is largely used for power and lighting pur 
poses, and there are numerous steam engines and gas 
engines. The water supply is abundant and pure. It is 
principally derived from deep artesian wells by thi 
compressed air method. The stable accommodation is 
extensive and is arranged on hygienie lines. There is an 
efficient volunteer fire brigade ready to deal with an, 
fire on the premises or to render help outside; also an 
ambulance section, forty strong, and a contingent of 
Territorials. 

SOUTH STAFFORDSHIRE WATERWORKS COMPANY, PIPE 
HILL PUMPING STATION, 

The area of the district supplied by the company is 
nearly 300 square miles, and extends for 40 miles in one 
direction. Several large towns are served, and the total 
population supplied is 694,000. There are 16 pumping 
stations and 15 reservoirs, and 800 miles of mains. The 
capital expended on works is £1,500,000. The water 
from this station is pumped into Barr Beacon Reservoir 
(741ft. O.D.) about 94 miles away. The main is 1sin. 
diameter for about three miles—where it connects up to 


another pumping station—and afterwards 24in. The 
level of the engine-house floor is 367.66ft. O.D. The 


works comprise an engine-house large enough for two 
engines, but at present it only contains one horizontal 
engine complete with bore-hole and force pumps. There 
are three 30ft. by 8ft. Lancashire boilers. 

There are two bore-holes, each 30in. diameter, in the 
clear, and each of 310ft. deep. Below this depth 20in. 
bore-holes have been sunk to a total depth from tli 
engine-house floor of 556ft. and. 516ft. respectively. 

The engine is of the compound horizontal tandem 
Corliss surface-condensing rotative type, and was built by 
Hathorn, Davey and Co., of Leeds. The double-acting 
force pump is situated behind the low-pressure cylinder, 
the low-pressure cylinder behind the high-pressure 
cylinder, the crank shaft carrying the fly-wheel between 
the bore-hole pumps and the high-pressure cylinder, and 
the two single-acting bore-hole pumps are worked by 
means of rocking compensating levers actuated through a 
connecting-rod by the engine shaft. The engine is capable 
of pumping a net quantity of 2,000,000 gallons pe: 
24 hours from a depth of 300ft., and delivering it against 
a head of 433ft. The stroke of the engine is 5ft., and 
that of the bore-hole pumps 5ft. 6in. The diameters of 
the steam cylinders are 32in. and 62in., of the force pump 
barrel 154in., and the bore-hole pump L5in. The working 
steam pressure is 110 Ib. per square inch. The pump 
horse-power of the engine is 323. 


THE DAIMLER MOTOR COMPANY'S WORKS, COVENTRY, 


The company’s shops cover nearly fourteen acres on 
two separate estates, namely, Coventry and Radford, 
situated close together, having an area of thirty-five 
acres. They employ 4000 men at the two works, and the 
present output is fifty cars per week. There are thirteen 
different trades brought into operation in these works, 
namely, machining, fitting, engine-testing, erecting, car- 
testing, coachmaking, painting, trimming, finishing, 
smithing, copper - smithing, electro - plating, &c., and 
moulding. Of*these trades all except foundry work, 
erecting and tin and copper-smithing, are carried on at 
the Coventry works, and they occupy in shops alone 
eight and a-half acres of floor space. At the Radford 
works erecting and tin and copper-smithing at present 
occupy a building 400ft. long by 160ft. wide, and the 
foundry, which is 720ft. from the erecting shop, is a 
building 220ft. long by 180ft. wide. Extensions are in 
progress, which, when completed, will join the foundry to 
the erecting shop. This shop will eventually be 1540ft. 
long by 180ft. wide, and will be fitted with overhead 
electric travelling cranes running the whole length, 
little over a quarter of a mile. The shops are lighted 
mainly by electricity, high and low-pressure incandescent 
gas being also employed. Warming is done partly b) 
the plenum system, and partly by direct steam heating. 
The buildings are protected from fire by a complete 
installation of sprinklers. 

The machine shop, a four-storey building, is equipped 
with the most up-to-date machinery, jigs, and tools, «c.. 
and is driven throughout by electricity. In this shop 
alone there are about one hundred electro-motors, man} 
driving individual machines, and others groups of 
machines. Part of the power required for the motors, of 
which there are about 180 in the works, is obtained from 
two Diesel oil engines, each of 820 brake horse-power. 


‘The engine testing department has more than a hundred 


testing benches, and is fitted with rope and electric 
brakes for measuring the engine output. In the smith) 
there are about fifty forges, with the usual complement 
of power hammers and an exhaust system for the fumes. 

An efficient laboratory where all material, both raw and 
in the course of manufacture, is tested by qualified 
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chemists forms an important department of the Daimler 
works. The foundry is thoroughly up to date, and is 
equipped with a full stock of furnaces, hydraulic and 
end monde apparatus, pneumatic hoists, cranes, and 
other gear. In the carriage department full advantage is 
taken of the oxy-acetylene inethod of welding in the con- 
struction of the metal panels for the body, while in the 
crecting shop an interesting piece of apparatus is that 
employed for heating rivets in place by electricity and 
closing them by hydraulic power. 

All work is carried on under the premium bonus 
system. 

ALFRED HERBERT, LIMITED, COVENTRY. 

This firm was established in 1888 for the manufacture 
of machine tools, and to-day it gives employment to 
1500 men. The machines built are horizontal and 
vertical milling machines, capstan lathes, automatic 
machines of various descriptions, light drilling machines, 
and universal grinding machines. 

The head works are situated close to the railway 
station. The foundry is at Edgwick, about three miles 
away, and the firm has there branch works devoted to 
the manufacture of milling machines. This branch works 
at Edgwick is entirely self-contained, and was built there 
because sutficient land could not be obtained at the head 
works for the necessary extensions. 

\ll the machines built at Messrs. Herbert’s Works are 
brought through in considerabie numbers at a time, and 
the fullest use is made of special jigs and_ tools. 
Piecework is employed throughout. In the machine 
shop the tools are grouped together, each particular 
type of machine being under the charge of a foreman. 
The office system is similar to that in the works, there 
being a separate office for each department, all on one 
side of a long corridor, from which several stairways lead 
down into the works. 


A large part of the firm’s business | 





consists of supplying machines complete with outfits of | 


tools for producing work to sample, guarantees of produc- 
tion being given. These guarantees are carried out in the 
testing bay, where many different types of machines are 
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1892. The principal products of the works to-day are 
steam turbines. steam and oil engines, condensing plant, 
pumps, &ec. The number of men employed is about 
1000. 

BRITISH THOMSON-HOUSTON COMPANY, RUGBY. 

The site of the works comprises some 254 acres, of 
which some 123 acres are at present covered by roads 
and buildings, leaving ample room for further extensions. 
The works as a whole consist of fifty-six buildings, the 
majority being built of steel stanchions with brick filling, 
the stanchions serving to support the roofs and crane 
ways. 

Sidings have been built connecting the works with the 
London and North-Western Railway and the Midland 
Railway, so that all heavy materials entering or leaving 
the works can be transported with the least amount of 
handling. Standard gauge lines lead to the various build- 
ings and stores, and in addition a narrow-gauge system 
connects all buildings in such a manner as to facilitate 
the handling of finished parts between the different 
operations in the works. 

All the principal buildings are fully equipped with the 
overhead sprinkler system, with connections to high- 
pressure water mains, which are served by steam-driven 
pumps situated in the} power-house, and drawing water 
from the river Avon. As a further protection the com- 
pany has organised an efficient volunteer fire brigade 
among the members of its staff. In addition hydrants 
with fire hose and nozzle attached are carefully dis- 
tributed throughout all buildings and grounds. The 
heating for the majority of the buildings:is on the hot-air 
blower system, the air being drawn in from the outside, 
passed over steam-heated coils, and then carried by ducts 


| and air pipes to the points of distribution. 


The tools in the shops consist latgely of English with 
some American and continental makes, and are entirely 
electrically driven, except the pneumatic and hydraulic 
machines. A large portion is operated by individual 


| direct-current motors, and the small tools have been care- 


} 
| 


to be found in operation. The motive power is electricity, | 


generated in the works, each line shaft being driven by a 
separate motor. The extensive use of cylindrical an 
surface grinding machines is noteworthy, the high degree 
of interchangeability necessitating the finishing of a 
large portion of the work by grinding. 


WILLANS AND ROBINSON, LIMITED, VICTORIA WORKS, stages in its progression through the shops, and before 


RUGBY. 

The Victoria Works, Rugby, are situated upon a piece 
of land containing about 23 acres, lying upon the south 
side of the London and North-Western Railway, about 
half a mile to the north-west of Rugby Station. The 
entrance to the works is by a private approach road from 
the Newbold-road, and leads to a space upon which are 
the general offices, the testing department, and mess- 
room. The works proper are entered by gates between 
the general offices and the testing department. From 
the open space there is also access to the building yard 
and workshops. 

Refreshments can be obtained in the early morning, as 
well as breakfast and dinner, in the mess-room. It is in 
the hands of a refreshment contractor, who, in return for 
the use of the room and its appliances, together with a 
small wage and other advantages, is bound to cook and 
serve, without charge, provisions which are brought in by 
the men themselves. The hall can seat about 240 men; 
the basement contains bath-rooms and lavatories for the 
use of the workmen. 

A road runs across the entire site of the works, nearly 
parallel with the railway, and the principal buildings 
front on to this road. The space between the buildings 
and the railway contains reservoirs for condensing water, 
supplied by rain-water from the roofs and from a well. 
The principal buildings stand side by side, separated by 
alleys, some of which are utilised for outdoor storage, «ec. 
All the buildings are constructed in bays running north 
and south, and are incapable of extension sideways, but 
they can be readily extended backwards to the south, at 
present used as allotment gardens for the workmen. The 
following are the buildings in order:—(1) The pattern 
shop; (2) the packing and forwarding shop; (3) the 
machine and erecting shops, in which the smiths’ forges 
are also included. Beyond the machine shop is an 
alley about 50ft. wide, used as a castings store-yard, com- 
manded by an electric traveller. The prolongation of 
this alley southwards forms a fettling shop:—(4) The 
foundry ; (5) the pattern store. 

Great care has been taken throughout the works to 
minimise the danger from fire, and all stores are kept in 
steel bins and racks, in order to lessen the amount of 
wood fittings. In the larger buildings, with contents 
generally non-inflammable, the use of wood has been 
restricted to the wood-block floors, and to a small amount 
of wood lining in the roofs. In the packing shop, pattern 
shop and pattern stores, where the contents are neces- 
saxily inflammable, the danger of loss is reduced by 
isolating the buildings. j 

The testing department lies outside the gates of the 
works proper, but is connected by a 3ft. gauge tramway 
with the erecting shop, from which engines, turbines, 
pumps, &c., may be brought for testing. A part of the 
building forms the boiler-house, in which are four 
Niclausse boilers of 250 horse-power each. The east bay 
of the building is devoted to the lighting and power 
station, with an accumulator house, resistance house, 
coal store, &c., in annexes. 

The business originated in the building of small steam 
yachts and launches in 1881 at Thames Ditton. In 1888 
the great success of the central valve engine led to the 
reconstruction of the firm as a private company, aid in 
1893 the present public company was constituted. Mr. 
Willans, the chairman of the first company, was respon- 
sible for many jmprovements and developments in the 
science and practice of steam engineering. He died in 


fully grouped and are operated by short lines of shafting. 
The jwajor portion of the machine work done at these 
works is by the use of jigs and tools, thereby ensuring 
accurate duplication and interchangeability of all machined 
arts. Great care is exercised in the design and con- 


| struction of such tools, and, wherever possible, parts 


are machined in this way. The testing and inspection 


| departments are elaborately organised. Each piece of 


apparatus is carefully inspected between the various 


| shipment tests under full load service conditions are 


| carried out. 
| served, together with the details of the original manu- 





Complete records of these tests are pre- 


facturing instructions, so that duplication or the supply of 
spare parts can readily be undertaken at any time for any 
machine or apparatus turned out from the works since 
they were started. 

he total capacity of railway motors supplied by the 
company, and at present in operation on the electric 
railways of this country, exceeds 278,000 horse-power, in 
addition to which there are about 7500 tramway motors 
of the company’s make at work in the United Kingdom. 
Including orders in hand, the company has turned out 
* Curtis” turbines to the extent of over 100,000 kilowatts 
capacity. The number of men employed is about 2100. 


THE WOLSELEY TOOL AND MOTOR CAR COMPANY, 
LIMITED, BIRMINGHAM. 

This company, which is subsidiary to Vickers, Sons and 
Maxim, Limited, was formed in 1901, and took over the 
construction for road purposes of the horizontal motor 
manufactured previously by the Wolseley Sheep Shearing 
Machine Company. The latter company had in 1895-6 
applied its motor to a light three-wheeled vehicle built on 
cycle lines, and continued to develop this side of its 
business until about 1900, when Vickers, Sons and Maxim, 
Limited, acquired the growing motor car side of the 
concern. 

The works are situated at Adderley Park, Birmingham, 
and cover an area of about twenty-three acres, seventeen 
of which are occupied by buildings. The site is divided 
by a public road into two portions, the east and the west 
works. Along the frontage of the latter, the offices for 
the management, clerical and drawing-office staffs, are 
arranged, while at the rear are the foundry, engine erect- 
ing shop, and machine shop. The other departments are 
housed in the east works and in some recent extensions 
adjoining the premises. The machine shop is an im- 
portant feature of the works, and is replete with all high- 
class labour-saving devices. Some idea of its size may 
be obtained from the fact that each week more than 
120,000 parts are turned out from this shop alone. As 
far as materials are concerned, the company is probably 
in an unrivalled position. It can claim that all the com- 
ponent parts of its cars, with the exception of the tires, 
accumulators, and magnetos, are from start to finish 
manufactured by one firm. This, of course, is accounted 
for by the fact that all the steel used by the Wolseley 
Company is of the Vickers’ make. The iron and alu- 
minium foundries at Adderley Park are well arranged for 
the accurate and rapid output of repetition work, while 
the patternmaking department is extensive, and fully 
equipped with modern machinery. 

All the characteristics of a modern motor car works are 
to be noticed here, the assembling, erecting, and testing 
departments calling for special attention. About 3500 
men are employed, and in a recent addition comfortable 
mess-rcoms are provided for the staff and workmen. 

Invitations had also been given to the members and 
their friends to visit various other works in: Birmingham 
and the district at any time during the course of the 
meeting. Space prevents our dealing with these. 


BANQUET IN LONDON, 
On Friday evening, July 29th, a numerous company of 


those taking part in the joint meeting assembled in the 
Connaught Rooms, Great Queen-street, when, under the 








chairmanship of Mr. J. A. F. Aspinall, an enjoyable 
evening was spent at dinner and in listening to the 
remarks of the several very able speakers. The speeches 
were almost entirely of a complimentary nature, the 
American speakers paying eloquent tributes to the 
welcoine and hospitality which they had received while 
sojourning in this country. The usual loyal toasts 
having been proposed, Mr. Aspinall, in the absence of 
Lord Alverstone, proposed that of “The President 
of the United States,’ to which his Excellency 
the American Ambassador, the Hon. Whitelaw Reid, 
suitably replied. Sir Wm. H. White, in an eloquent 
manner, gave the toast of “ The American Society of 
Mechanical . Engineers,” the acknowledgment to this 
being made -by Professor F. R. Hutton, Sc... past- 
president and hon. secretary, A.S.M.E. “Our Other 
Guests,” proposed by the. English vice-president, Mr. 
Edward 1s. Ellington, was responded to by Dr. R. T. 
Glazebrook, of the National Physical Laboratory, the 
final toast, “The Institution of Mechanical ye gE 
being given by the American Vice-president, Dr. W. F’. M. 
Goss, and acknowledged by Mr. Aspinall. 








THE ST. ANDREW'S RAPIDS DAM. 


On the 14th instant the Canadian Premier, Sir Wil- 
frid Laurier, presided over the official opening of the 
St. Andrew’s Lock and Dam, the first important link in 
the Government's trans-prairie scheme of waterways. The 
lock is of concrete, 215ft. in length and 45ft. wide, with a 
lift of 21ft. The dam is of the type known as a “Caméré 
curtain dam,” and is the first to be constructed in America. 
It is about 800ft. long, sustaining a head of 21ft. of water. 
The St. Andrew’s Rapids are situated at a point about 
midway between the city of Winnipeg and Lake Winnipeg, 
on the Red River, which es its rise in the middle 
Western States south of the Canadian Boundary. In 
summer the river is sluggish. In spring, however, while 
still icebound in the vicinity of Winnipeg, it receives very 
quickly the freshets from the warmer country to the south, 
with the result that there are occasionally disastrous 
floods in the country surrounding Winnipeg... On Lake 
Winnipeg, which has an area of about 9000 square miles 
and 800 miles of shore line, there is considerable atraftic. 
In order to provide direct communicatiof between ~ the 
Lake and Winnipeg, and incidentally a link in the water- 
way from Winnipeg to the Rockies by way of the 
Saskatchewan, the Canadian Government decided to con- 
struct the lock and dam just completed. The supporting 
framework of the dam consists of a series of steel truss 
bridges resting on piers. Each span supports forty-six 
curtain frames and fifteen sets of rolling curtains. Before 
the ice forms at the end of the navigation season, the 
frames and curtains are removed to leave the maximum 
opening. The frames and curtains are operated by 
electric cranes. For all practical purposes the dam is 
water-tight. We hope again to refer to this dam. 





SCOTTISH NATIONAL EXHIBITION, 1911. 


THE Scottish Exhibition of National History, Art, and 
Industry, which is to be held in Glasgow from May to 
October next year, is coming tangibly into evidence in the 
shape of wide-spreading and lofty structures of timber frame- 
work and white plaster-covering in the Kelvingrove Park, 
which has already been the site of two important and 
successful Glasgow Exhibitions. About fifty acres of the 
park will be occupied for the purpose, and being within a 
mile of the centre of the city, it will be readily accessible. 
Promoted largely with the avowed object of raising a fund to 
be applied primarily to the endowment of a chair of Scottish 
History and Literature in the University of Glasgow, the 
Exhibition is also so designed as to create a greater public 
interest in Scottish History and Literature ; to celebrate the 
memory of distinguished Scotsmen; to present a realistic 
picture of Scottish burghal life in bygone times; and to 
exhibit those arts and industries in which the Scottish people 
are, or have been, pre-eminent. The exhibition scheme is 
supported by a guarantee fund of £143,000. The exhibits in 
the Historial Section will be housed in the “‘ Palace of 
History,’’ and they will form the largest and most note- 
worthy collection of Scottish historical portraits, literature, 
andexhibitsever brought together. In the domain of engineer- 
ing industry, science, and inventions, the Exhibition 
promises to be worthily representative. Especially so is this 
true of mining, metallurgy, and engineering ; shipbuilding 
and waterways construction ; motive power and transporta- 
tion ; chemistry and scientific appliances ; lighting, heating 
and ventilation. Exhibits coming under these heads, and both 
national and international in character, will be mainly accom- 
modated in a group of buildings to be known as the ‘* Palace of 
Industries,’’ which will occupy an area of 110,000 square 
feet, including a covered-in promenade and enclosed quad- 
rangle. In a special and separate building to be known as 
the ‘‘ Kelvin Hall,’’ there will be a collection of exhibits of 
great scientific and technical interest, consisting of electrical 
apparatus and appliances, and general machinery of all 
kinds. The object of the Committee in charge of this depart- 
ment of the Exhibition, is to illustrate the progress of 
electrical and engineering discovery and invention, and the 
development of electricity as an applied science. While 
historical apparatus will be made a prominent feature, there 
will bea display of appliances and machines to illustrate the 
best electrical and engineering practice of the present time. 
It is ‘intended also to utilise the river Kelvin, which flows 
through the Exhibition grounds, for illustrating the Clyde’s 
historial position in relation to Britain’s naval and ship- 
building pre-eminence. 








Tue first of a number of towers for a Poulsen wireless 
telegraph and telephone system has been erected on the beach at 
San Francisco. .'The tower is 300ft. high and built of wood from a 
design by Professor U. D, Loring, of Stanford, University. These 
towers will form a part of a wireless telegraph and telephone 
project promoted by the Poulsen company. The company intends 
to establish 480 stations for communication over the land as well as 
over the sea. 
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Fig. 1—STERN VIEW BEFORE LAUNCHING 


THE CUNARD STEAMSHIP FRANCONIA. 


Ir has been said that in the gradual development of the 
Cunard Line there may be traced that of the shipping 
industry generally, and in the substitution of new ships of 
superior types the advance of science in relation to the 
steamship and marine steam engine may be closely 
followed. Further evidence, if necessary, of the enter- 
prise and spirit of progression that animates the 
Cunard Company is provided by the magnificent new 
vessel Franconia, launched on July 28rd, and to be 
placed in commission early next year. In our last 
issue we gave an illustration of the launch of the 
Franconia, and mention was then made of the fact 
that, although not so large in point of gross tonnage 
nor built with the object of attaining the great speed of 
the Lusitania and Mauretania, yet the Franconia will 
embody many features—especially in respect of her pas- 
senger accommodation—that will place her in the very 
front rank of modern liners. The Franconia may be 
described as a liner of the “intermediate” class as dis- 
tinct from an express or high-speed ship like the Maure- 
tania. She will be primarily attached to the Boston ser- 
vice, now being carried on by the Ivernia and Saxonia, 
and in certain seasons voyages to the Mediterranean will 
be included, chiefly to take part in the emigrant trade 
between Hungary, Austria, Italy, and North America. 
The Franconia will be larger and faster than either the 
Ivernia or Saxonia ; in fact, she will be the largest boat 
to enter Boston Harbour. 

A digression may, perhaps, here be made in order to allude 
to the intimate early associations of Boston with the 
history of the Cunard Steamship Company. Just seventy 
years ago-in 1840—the Cunard Company, then entitled 
“The British and North-American Royal Mail Steam 
Packet Company,” with Mr. (afterwards Sir) Samuel 
Cunard, Mr. George Burns and Mr. David Maclver as 
managing partners, started a regular line of steamers 
between Liverpool and Boston. The first four steamships 
of the company were the Britannia, Acadia, Caledonia, 
and Columbia—see the diagram Fig. 3—all wooden 
paddle-wheel vessels with ordinary side-lever engines. 
The Britannia, which was the pioneer boat of the fleet, 
ineasured 207ft. long by 34ft. 4in. broad by 22ft. 6in. deep, 
with a tonnage of 1154 and an indicated horse-power of 
740. Her cargo capacity was 225 tons, and she was 
fitted for the accommodation of 115 cabin passengers, 
but no steerage. Her average speed was 8} knots, with 
a coal consumption of 38 tons per day. The inaugura- 
tion of the mail service took place when the Britannia 
suiled upon her maiden voyage from Liverpool on 
Friday, 4th July, 1840, which, being the “Celebration 
Day” of American Independence, was viewed by many 
as a coincidence indicative of future prosperity, although 
some regarded the Friday departure as ominous of mis- 
fortune. However, in spite of maritime superstitious 
fears, the Britannia arrived safely at Boston, after what 
was then considered a rapid passage of 14 days 8 hours, 
and an altogether unprecedented ovation was received 
from the inhabitants. To testify their full appreciation 
of the benefits to be derived by the establishment of the 


new service the citizens of Boston celebrated the occasion 
with a magnificent banquet, at which their enthusiasm 


found vent in speeches of the most complimentary nature. | 


And later on, these same merchants gaye practical proof 
that the goodwill expressed at this time was not of that 
evanescent character which is sometimes produced under 
the influence of mere excitement, for when the Britannia 
was ice-bound in the Boston Harbour, in February, 1844, 
they liberated her by cutting a canal through the ice, 
seven miles long and 100ft. wide, at their own expense ; 
thus auspiciously inaugurated, the regular service has 
been maintained ever since. 

The Franconia is being constructed at the Wallsend-on- 
Tyne chipyard of C. 8. Swan, Hunter and Wigham- 





Fig. 2—BOW VIEW BEFORE LAUNCHING 


system. The engines, an illustration of which is given on 
page 144, are the largest of this particular type which have 
been built on the North-East coast. The cylinders have 
diameters of 33in., 47in., 67in., and 95in. respectively, with 
a stroke of 60in. The total indicated horse-power will be 
about 14,000, and the vessel will have a service speed of 
18 knots. From the end of each thrust block there will 
be attached 200ft. of shafting of 193in. diameter, manu- 
factured by Sir W. G. Armstrong, Whitworth and Co., 
Limited, of Openshaw, each shaft carrying a propeller of 
manganese bronze, with four blades, having a diameter of 
approximately 20ft. The condensers are Weir's uniflux, 
the feed-heaters and evaporators are bythe same firm, 


| and the circulating pumps have been supplied by W. H. 
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Fig. 3—DIAGRAM SHOWING VESSELS 


Richardson, Limited, who, besides having been responsible 
for the Mauretania, have also built forthe Cunard Company 
the three successful steamers, the Ultonia, Ivernia, and 
Carpathia. The Wallsend Slipway and Engineering 
Company, Limited, has been entrusted with the engines 
for the Franconia, this being the seventh vessel which it 
has engined for the Cunard Company. The leading 
dimensions of the new steamship are :—Length overall, 
625ft.; breadth overall, 72ft.; depth from top of houses 
to keel, 90ft.; draught, 29ft. 6in.; gross tonnage, 18,000 
tons; displacement, 25,000 tons; deadweight capacity, 
10,000 tons. 

The propelling machinery will consist of twin-screw 
engines of the inverted, direct-acting, quadruple-expansion 
type, balanced on the Yarrow, Schlick, and Tweedy 


OF THE CUNARD FLEET FROM 1840 


Allen, Son and Co., Limited, of Bedford. There will be 
six double-ended boilers—see page 144 —working at a pres- 
sure of 210 lb. per square inch, and each provided with 
eight furnaces, four ateither end. The boilers have a dia- 
meter of 17ft. 6in. and a length of 21ft. 6in., and, iiclusive 
of mountings, &c., and full load of water, each boiler will 
weigh about 215 tons. The Franconia will have two pole 
masts and two funnels, one for each group of boilers. The 
masts will be 200ft. above the keel, while the funnels will 
have a diameter of 17ft. 6in. and a height of 140ft. above 
the lowest furnace bars. , 
Before deciding to adopt twin-screw reciprocating 
engines, the Cunard Company consulted the builders of 
the hull and engines as to the relative merits of this 
type of engine or turbines compared with a combined 





Ava. 5, 1910 


THE ENGINEER 


141 








system of high-pressure engines exhausting into low- 
pressure turbines. We understand that one of the chief 
reasons for deciding in favour of the style of engines 
described above, was that they will be less costly and 
the boat will be slightly more convenient for docking at 
Liverpool than one with four propellers. 

An efficient system of mechanical and natural ventila- 
tion will be provided in the engine and boiler-rooms, 
comprising a considerable number of electrically-driven 
fans each capable of delivering 800 cubic feet of air per 
minute. The stokeholds will be large and airy, every 
precaution having been taken to ensure an adequate 
provision of fresh air to all parts. There will be situated 
in a wing of the engine-room a workshop fitted with a 
large lathe and a universal drilling machine. Two 
atmospheric silent-working hoists are to be provided in 
each of the boiler-rooms, also a Stone ash expeller. 
Provision has been made for carrying about 1500 tons of 
fresh water in double bottoms, forward and between the 
funnels, and in addition two distillers capable of treating 
90 tons of water per day are to be installed. 

The Franconia has been designed upon the symmetrical 
lines for which the latest boats of the Cunard fleet are 
noted, and embodies all features necessary to ensure 
steadiness and seaworthiness in every kind of weather. 
She is fitted with large bilge keels and water-tight trans- 
verse bulkheads dividing the ship into thirteen compart- 
ments. There will be seven decks, exclusive of the 
officers’ housing accommodation on the top. According 
to the latest information the vessel will have passenger 
accommodation for 200 first-class, 500 second-class, and 
1900 third-class. The passenger accommodation provided 
is thus extensive, while the scheme of decoration adopted is 
refined. The period taken by the architects— Willink 
and Thicknesse, of Liverpool—is that of the American 
settlements when Colonies of Great Britain—that is to 
say, the style known in America as “Colonial” and in 
this country as “ Georgian.” 

The dignity and effectiveness of this style will be 
strikingly seen in the treatment of the main dining 
saloon, 64ft. long by 72ft. wide, situated on the bridge 
deck. Here accommodation will be found for 200 pas- 
sengers by means of two, four, six, and eight-seated 
tables, and a feature of the planning of this room is to 
be the provision of loose four-legged chairs in place of the 
fixed revolving seats usually used. A balcony with a 
tastefully designed wrought iron balustrading will over- 
look the saloon, and above will be an elegantly deco- 
rated ceiling. A bandstand for one of the string 
orchestras provided on all Cunard liners will be situated 
at the after end of the balcony. Forward on the star- 
board side of the bridge deck will be the children’s dining 
saloon, while abaft the main saloon will be the kitchens 
and sculleries. 

On the “A ” or “ boat ”’ deck will be situated the library, 
grand entrance, lounge, smoking-room, and the public 
rooms, other than the dining saloons. The smoking- 
room will have walls panelled with harewood of a soft 
pearl grey shade, relieved by inlays of kingswood, and at 
its after end there will be an elliptical “ retreat,” affording 
an uninterrupted sea view over the stern of the vessel. 
Adjoining the smoking-room will be the verandah café. 
The lounge will be situated in the centre of the boat, near 
the grand entrance, and will be a large and handsome 
room. Close by will be a writing-room and the library. 
With the exception of the purser’s office, hairdressing 
saloons, and the nurses’ and typists’ rooms, the whole of 
the “ B” deck will be devoted to en suite rooms and the 
first-class cabins. There will be four sets of the former, 
each consisting of a drawing-room, bedroom, bathroom, 
and other conveniences. The state-rooms, of which there 
are to be a large number, will each have accommodation 
for two passengers, for both of whom lower berths will be 
provided. 

Equal care and thought has been devoted to the 
arrangement of the second-class accommodation on “ C ” 
and “1)"’—the bridge and shelter decks. The dining saloon, 
modelled somewhat on the lines of the first-class, will 
have seating accommodation for 800, and the large 
smoke-room will be panelled in Circassian walnut, while 
adjoining will be a tastefully arranged drawing-room. 
The accommodation for the third-class passengers will be 
in the forward part of C and D decks. There is to be an 
open and covered-in promenade, a large and well- 
appointed dining-hall, in addition to other public rooms. 
On the “ E” or upper deck will be third-class and crew 
spaces, with wide fore-and-aft passageways to be used as 
a working deck of the ship. The “ F ” or main deck is to 
be fitted out for third-class, with two large dining saloons. 
The “G” or lower deck will be arranged at its forward 
end for third-class, while aft will be the ship’s provision 
stores, mail and baggage rooms, &c. 

The Franconia will be fitted with the Marconi system 
of wireless telegraphy, and also a submarine signalling 
apparatus. Electric lighting will be installed by W. and 
C. Martin, Limited, of Glasgow, and there will be a power- 
fal searchlight and telephones for communication between 
the captain and the chief officers, engineers, and other 
officials. 

The vessel is to be classed 100 Al at Lloyd’s with 
special survey, and will conform with the emigrant and 
passenger regulations of the British and American 
authorities. The Franconia was laid down in October 
last, on the same berth as that used for the Mauretania. 
As mentioned in our last issue, she was launched on 
July 28rd, and it is of interest to record the fact, as 
showing the facilities for rapid construction at the Wall- 
send Shipyard, that on Monday, July 25th, the keel of the 
Laconia— a sister ship to the Franconia—was laid on the 
same berth. When complete and ready to start on her 
first voyage early next year, the Franconia will have been 
constructed and fitted out in something like record time, 
as it is expected that she will be finished in little more 
than fifteen months, counting from the time when the 
keel plates were laid. 

The name Franconia is that of a loosely connected 
aggregate of districts and territories lying chiefly within 





the basins of the Rhine, the Main, and the Neckar, the 
exact boundaries of which have been varied at different 
periods of history. There is also'a Franconia in New 
Hampshire, U.S.A., and this fact was not overlooked 
when selecting a suitable name. After a varied political 
and territorial] history, the district alluded to above ceased 
in 1806 to be officially known as Franconia. In 1839, 
however, the three northern divisions of the kingdom of 
Bavaria were called Upper, Middle, and Lower Franconia. 





THE IRISH RAILWAY COMMISSION. 
No. I. 


WE briefly referred last week to the final report issued 
by the Viceregal Commission appointed to inquire into 
the whole system of working on the Irish railways. We 
are now able to put before our readers a more detailed 
account of the proceedings and opinions of the Com- 
mission. ; 

The industrial interests of Ireland being so largely 
agricultural, all questions relating to transport economics 
are of more than usual importance to the welfare of the 
nation, yet in no country probably does the railway situa- 
tion present such difficulties against satisfactory adjust- 
ment or meet with such unexpected and widespread 
sources of opposition to change as in Ireland. Much, it 
is true, was done to improve matters by the Duke of 
Devonshire’s Royal Commission in 1865 and by the 
Royal Commission on Irish Public Works, under the 
presidency of Sir James Allport, in 1885. As illustrating 
the improvements effected, we may mention that the 
conflicting interests of the seventy-seven different original 
railway companies in Ireland have since the sitting of 
the two Commissions referred to above become consoli- 
dated in sixteen different administrations. But anomalies 
still exist, complaints are rife and improvement is urgently 
needed, if the produce of the Irish farmer and the settle- 
ment of the land are to be fully developed. Recognising 
this, a strong agitation was raised in 1899 for the appoint- 
ment of a third Commission. For political reasons pre- 
sumably, this met with no response until in July, 1906, 
the Earl of Aberdeen, as the Lord-Lieutenant of Ireland, 
appointed a commission of seven gentlemen, with full 
powers to inquire into the whole subject of the transport 
of goods and passengers within the Island and to Great 
Britain. The gentlemen nominated to act on this com- 
mission were Sir Charles Scotter, Chairman of the Lon- 
don and South-Western Railway; Lord Pirrie, Chairman 
of Harland and Wolff, Limited ; Sir Herbert Jekyll, Assis- 
tant Secretary of the Board of Trade ; Lieutenant-Colone! 
W. Hutcheson Poé; and Messrs. Thomas Sexton, W. M. 
Aeworth, and J. A. F. Aspinall, General Manager of the 
Lancashire and Yorkshire Railway. Sir Charles Scotter 
was appointed chairman, and Mr. George E. Shanahan, 
Assistant Secretary to the Commissioners of Public 
Works in Ireland, Secretary of the Commission. 

The Warrant given the Commission was broadly 
worded. Practically every aspect of transportation within, 
from and to Ireland came within its scope. Railways 
of every description, tramways and canals, were to be 
inspected and their working inquired into. How far did 
they afford adequate facilities for cheap and rapid trans- 

rt? What causes prevented the expansion of traffic ? 
What led to the lines not being fully utilised for the 
development of the agricultural and industrial resources 
of the country? Having satisfied itself on these points, 
the Commission was to report on what it considered 
the best means whereby economy, efficiency, and 
harmony could be introduced into the existing systems of 
working. The field of inquiry opened up was thus 
very extensive and the voluminous reports and appendices 
since issued testify to the painstaking manner in which 
the Commissioners interpreted their duty. The volume 
now under notice is the fifth and final report, and while 
continuing the evidence contained in the previous issues 
its chief importance lies in the conclusions and recom- 
mendations arrived at by the Commissioners. 

Before passing to these, however, it may be well to 
outline briefly some of the main features of the situation 
and indicate the lines along which improvement had to be 
sought. The complexity of the Irish railways is well 
exemplified in the case of the Great Northern Railway. 
With a total length of 540 miles only, it is to-day the 
result of the amalgamation of thirteen separate incor- 
porated railways. Other systems are in a similar case. 
Thus the seven principal railways in Ireland now com- 
prise about sixty different lines formerly separate under- 
takings. Again, the total length of line— including light 
railways— measured as single track at present open in 
Ireland amounts to 4064 miles. Yet the administration 
of this system, which is less in length than that of the 
Midland Railway, is carried on by twenty-eight com- 
panies with a total directorate of 260. The entire capital 
involved in the Irish railways, we may add, is less 
than that of the London and North-Western Railway. 

These facts, however much they premise inefficient 
and unremunerative working, must be viewed in the 
light of the history of railway construction in Ireland. 
As early as 1836, when the Government of King 
William IV. appointed a Commission to promote the 
construction of a general system of railways in Ireland, 
it was recognised that every effort should be made to 
combine into one interest, and under one management 
and control, the southern district, with a similar policy 
for the north. Failing the forthcoming of sufficient 
private capital whereby this scheme might be carried out, 
the Commissioners of 1836 recommended as an alterna- 
tive to “the evil of partial execution,” that a certain 
amount of assistance should be given by the Government. 
The report received a warm welcome in Ireland, and at 
two great public meetings held in 1838 the Govern- 
ment were urged to act on it. It was believed then 
that an adequate railway system could not be con- 
structed by private enterprise, and to ease the way for 
Government action land for construction purposes was 
promised free of cost, 





At first the Government concurred, and in 1839 a 
resolution was submitted to the House of Commons 
recommending as a first instalment an advance of 
24 millions. Although this resolution was adopted by 
the Commons, the Government decided to abandon the 
project, and the construction of railways was left to 
private enterprise, as in England and Scotland. In 
1842 the subject of State-constructed railways in Ireland 
was again brought forward, but the Government replied 
that if the railways could be carried on profitably private 
enterprise would construct them, and if not they ought 
not to be undertaken. In spite of this decision the Irish 
companies from then onward received from time to time 
loans from the State for the construction of railways or to 
meet pressing liabilities. 

In 1865 the Devonshire Commission, reviewing the 
railways of the whole Kingdom, found that “ it would be 
inexpedient to subvert the policy hitherto adopted of 
leaving the construction and management of railways to 
the free enterprise of the people.” Shortly afterwards a 
small commission appointed specially to inquire into the 
Irish aspects of the situation clearly showed the necessity 
for concentration of management. Again no action was 
taken, with a view either to amalgamation or purchase. 
Between 1871 and 1874 the question of State purchase 
was repeatedly brought forward in Parliament, but it 
always met with defeat by a large majority. In 1881-2 
the House of Commons Committee on Rates and Fares 
strongly urged the amalgamation of the Irish railways, 
and recommended direct parliamentary action to effect this 
ifnecessary. This again bore no fruit, and since that date 
no fresh attempt has .been made to secure powers to 
enforce compulsory amalgamation. 

October, 1885, saw the appointment of the Allport 
Commission with the main object of settling whether 
any change, legislative or otherwise, in the organisation 
and management of -the Irish Railways would result in 
increased facilities to trade and commerce. Reporting in 
1888 this Commission stated “ that while the preponder- 
ance of local opinion in Ireland was in favour of State 
purchase, the weight of expert judgment of successive 
Governments and of the House of Commons has been 
against that course,,whether considered as an end or a 
means.” At the same time they censured Irish railway 
management for lack of enterprise and business qualities, 
and condemned the prevailing system of divided and sub- 
divided management. The establishment of an external 
controlling body working over a single company in whose 
hands all the railways of Ireland should be centralised, 
appeared to the members of the Allport Commission to be 
the best remedy for the defects of thesystem. Once more 
no Government action was taken, although the Commission 
recommended compulsory amalgamation in the event of 
the railway companies failing to do it voluntarily. Since 
then nothing has been done to legislate for the Irish 
railways. 

From the above brief sketch of the history of Irish 
railway development it will be clear that the construction 
of railways in the Island has been carried on under very 
different auspices from those we find in England and 
Scotland. Government inaction, where action, on the 
authority of public commissions and private local opinion 
alike, was necessary, has repeatedly to be recorded. 
There is little wonder then if to-day the railway situation 
shows curious anomalies and much confusion. The 
whole system of Irish railways has grown up in an 
atmosphere of uncertain and changeable policy. From 
the earliest times it was seen that concerted working was 
essential to the best interests of the country, yet no steps 
were taken to secure it beyond leaving it to the voluntary 
action of the railway companies themselves. As already 
stated, much has in the past been done in this direction, 
but only a cursory knowledge of the situation is required 
for us to recognise that still more has yet to be effected 
before the Irish railways can be fully developed to the 
advantage and prosperity of the Island. 

So much then for the aspect of the question from the 
railway companies’ point of view. Turning to that of 
the Irish public we find, as might be expected, the results 
of the erratic policy outlined above expressed in a long. 
series of causes for complaint against the railway com- 
panies. To enter into the discussion of these in anything 
like a full manner would here be impossible. Those who 
desire a more intimate knowledge of the subject are 
referred to the several volumes of evidence collected and 
published by the recent Commission. 

Among the complaints brought against the Irish rail- 
way companies were those of excessive and preferential 
goods rates, rebates, slow transit, inadequacy of service, 
lack of suitable stations, inferior and insufficient rolling 
stock for goods and cattle, and the reticence of officials 
in granting information. It is not necessary here to 
exemplify each and all of these, but we may quote one or 
two illustrative cases. With regard to excessive and pre- 
ferential goods rates, it was urged that where an article 
or commodity produced in Ireland could also be obtained 
from Britain the cross-Channel rates were such as 
frequently to favour the use of the imported article rather 
than that of home production. As an example of these 
“ preferential cross-Channel goods rates” we may take 
the case of flour. Comparing the through rates from 
Liverpool to such places as Mullingar and Enniskillen 
with the local rates from Dublin to the same places, we 
find that the first are lower than the second by amounts 
varying from 1s. 6d. to 7s. 6d. per ton, thus giving an 
unfair advantage to imported flour. Other cases equally 
illustrative might be given, but this must suffice. 

Among local industries carried on entirely for the local 
market a somewhat similar situation prevails with regard 
to rates. Thus the Great Northern Company’s rates for 
furniture are at least 20 per cent. lower than those of 
other companies. This has enabled a factory to be 
established at Richhill, Co. Armagh; but in view of the 
refusal of the Southern Railways to grant similar low 
rates the development of this factory has been retarded, 
and the whole province of Munster shut out from the 
list of markets for its goods. In this industry also 
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the through rates from London and Birmingham put 
local traders at a distinct disadvantage. 

Before passing to the other causes of complaint we 
must here call attention to a serious accusation brought 
against the railway companies by several witnesses who 
appeared before the Commission. The secretary of the 
Irish Reform Association in his evidence referred to the 
difficulty he had experienced in obtaining information 
regarding grievances against the railways from traders 
and other members of the public. This reluctance he 
explained on the ground that if information were given 
those giving it would be penalised by the companies. It 
is satisfactory to learn that on investigating this matter 
the Commission found no reason to doubt the good faith 
of the railway companies with regard to their assurances 
that no witness appearing before the Commission would 
be prejudiced by the evidence he gave. The fact remains, 
however, that this fear on the part of many who might 
otherwise have given valuable information did certainly 
exist, and that much was lost from this cause. 

Passing now to the cattle trade, we find complaints 
made of high rates and insufficient facilities for trans- 
portation. On one system, the Great Southern and 
Western, dealers are frequently compelled to send their 
cattle by passenger train, there being no regular service 
for the conveyance of live stock during the day. In 
doing so, the dealers have to pay rates 33 per cent. above 
those ordinarily charged. Delays in transit are also 
reported in this important branch of Irish industry. It 
was stated that cattle were sometimes kept for twelve or 
thirteen hours in the wagons or on the railway premises, 
even when consigned to places not very far distant. 
Unsatisfactory regulations and a shortage of trucks and 
engines, according to the cattle traders, explained these 
delays. : 

High rates and want of transport facilities in connection 
with the fishing industry were likewise reported, and it was 
stated that in some instances the rates from the Irish 
fishing grounds to the London market were as much as 
four times those charged for the carriage of similar goods 
from Denmark to London. The refusal of the railway 
companies to give information reggrding goods rates, 
although they are by law compelled to do so on request, 
was brought before the attention of the Commission. 
Instances were quoted by several witnesses in which on 
inquiry for certain rates, they were given no assistance by 
the officials, and had to extract the information for them- 
selves from the rate books kept at the depéts. The study 
of these books, it was complained, frequently required an 
expert knowledge and long training, which the public as a 
whole do not possess. 

The passenger traffic was also a subject of complaint. 
Second-class fares on Irish railways are 50 to 84 per cent. 
higher than third-class fares, as compared with a 
difference of only 15 to 28 per cent. on a typical English 
railway. Insufficiency of the train service in the South, 
inadequacy of stations, the exclusion of third-class 
passengers from certain mail trains and tedious delays in 
catching connections at junctions and termini were 
emphasised in turn by succeeding witnesses. Lord 
Frederic Hamilton complained that the train arrange- 
ments in Ireland appear to be made on the supposition 
that Dublin is the only objective point for travellers, and 
that each railway should have nothing whatever to do 
with its neighbours. 

We have not, of course, in the above covered anything 
like the whole ground even of what may properly be 
regarded as important causes for complaint. But 
sufficient has now been said to enable our readers to grasp 
the principal facts of the situation as revealed by the 
labours of the Commission. All complaints were investi- 
gated, and in several instances the efforts of the Com- 
missioners were successful in bringing about an immediate 
improvement. In many others the railway companies 
were able to clear themselves of the accusations brought 
against them. We cannot, however, now discuss the 





letails of this side of the case; in a succeeding issue we 
hope to return to the matter, and to outline in some 
detail the final decisions of the Commissioners as to the 
steps to be taken to secure improvement. 


OBITUARY. 


GEORGE FLETT. 

IT was with sincere regret that we performed last week the 
task of inserting a brief account of the fatal accident which 
brought to a premature end the valuable life of Mr. George 
Flett, who by sheer ability, industry, and unfailing tact had 
won a position of great power and influence in all the 
important businesses with which he was associated. We 
have known Mr. Flett during nearly the whole of the twenty- 
eight years that he has been connected with Messrs. Dick, 
Kerr and Co., and it is with a keen sense of loss that we 
bear in mind that we shall never have another opportunity 
of experiencing his exceptional courtesy and kindness, which | 
did not vary, even in his busiest times. He was a fine | 
example of the man of power who, though he has been suc- 
cessful in a marked degree, never fails to be considerate and 
gentlemanly in his intercourse with others. We share the 
sorrow of all who mourn his loss, and offer our sincere 
sympathy to all those united to him by ties of relationship. 

Mr. Flett was born in January, 1855, in the town of Wick, | 
N.B. 


He received his early training in Glasgow, and entered | 
into active life in London some twenty-eight years ago when | 
he became associated with Dick, Kerr and Co., Limited. | 
From his early days in London he had been intimately con- 

nected with tramway contracts in this country, and saw the 
gradual extinction of the horse tramways, the partial adop- | 
tion of cable traction, and the general use of electric traction. | 
While his early experience was chiefly gained in contracting, | 
he had been for the last twelve or thirteen years closely con- 
cerned with the manufacturing side of electrical engineering, 
and in this connection had been associated with some very | 
notable developments. One of the most important schemes | 
in which he was deeply concerned was the electrification of | 
L.iyerpool and Southport section of the Lancashire. and | 
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Yorkshire Railway, while contracts for electric tramways 
and railways at home and abroad were constantly engaging 
his attention. 

Having made during his career prolonged journeys abroad, 
it was natural that he should have become associated with 
electrical schemes, and at different periods had succeeded in 
carrying through important electrical contracts in Japan and 
the Far East. In addition to being managing director of 
Dick, Kerr and Co., Mr. Flett was a director of the Metro- 
politan Amalgamated Railway Carriage and Wagon Com- 
pany, Limited; Patent Shaft and Axletree Company, 
Limited; the Projectile Company; British Aluminum Com- 
pany, Limited; Rio de Janeiro Tramway Light and Power 
Company; Mexican Light and Power Company, Limited ; 
Monterey Railway Light and Power Company; and the 
British Engineering Company of Egypt. 





OSCAR GUTTMANN. 


WE learnt on Wednesday, with regret, that Mr. Oscar 
Guttmann had been killed in a taxicab collision in Brussels 
on the previous evening. Mr. Guttmann was well-known in 
this country and abroad as an authority on explosives and all 
matters pertaining to their use and manufacture. He was a 
member of the Institution of Civil Engineers, a fellow and 
vice-president of the Institute of Chemistry, and a member 
of council of the Society of Chemical Industry. As a con- 
sulting engineer and technical adviser he began his career in 
Vienna, but in 1894 he became naturalised in London. 
Many works for the manufacture of explosive materials 
were thereafter designed and constructed by Mr. Gutt- 
mann. In this country he was responsible for the 
dynamite factory at Hayle, Cornwall, and the acetone 
works at Waltham Abbey, Woolwich, Clapton, and 
Manchester. Abroad his labours were even more extensive, 
and practically every country of importance experienced the 
benefit of his sound knowledge and advice in connection with 
the manufacture of dynamite, gun-cotton, cordite, &c. 
Among other works executed by Mr. Guttmann we may 
mention the safety mining explosives testing station at 
Reichenstein, Germany, and the gun-cotton works at 
Avigliana, Italy. The latter works were constructed 
1886, and at that time were the largest of their kind in the 


| world. 


Mr. Guttmann was appointed to act as one of the British 
jurors at the Brussels Exhibition, and had taken up the 
duties connected with the post only on the morning of the 
day of his death. 


JAMES BARR. 


THE death occurred on July 28th, at his home, Rockcliff, 
Bridge of Weir, of Mr. James Barr, civil engineer, of 
Glasgow. Mr. Barr was born in Glasgow in April, 1844, 


| and asa youth he served in the office of the late Mr. J. D. 


Smellie, and went to Greenock later on his appointment 
as master of works there. In 1869 he returned to Glasgow, 


| where he started business for himself as a civil engineer, 


surveyor, and valuator. He rapidly acquired a wide connec- 
tion with important undertakings, not only in Glasgow, but 
generally throughout Scotland. He was civil engineer for 
the Glasgow Exhibition of 1888. Mr. Barr had also large 
experience in arbitration works of all kinds, and on numerous 
occasions he acted as arbitrator in important cases. Amongst 
civil engineers and public bodies he was recognised as an 
expert witness of exceptional ability, and in this capacity he 


| was often employed in connection with the promotion of 


Parliamentary Bills for railways and public undertakings. 





A NEW FORM OF SURFACE CONDENSER. 





A SURFACE condenser of the tubular type, in which the 
cooling medium passing through the tubes in a watery 
vapour instead of as solid water, is a somewhat novel develop- 
ment in condensing apparatus, and has apparently the 
unusual feature of requiring less than 1 1b. of water to 
condense 1 lb. of steam. This is an American invention, and 
was first introduced some years ago, when a few plants were 
installed; but after the death of the inventor very little was 
done towards pushing the business. The patents have been 
acquired recently by the International Condenser Company, 


in | 


First National Bank-building, Chicago, and arrangements 
have been made for the manufacture of the apparatus. 

The design of the plant is shown in the accompanying 
illustrations. The condenser proper is a horizontal cylinder 
fitted with small tubes, One tube sheet is exposed, and at 
the other end is an exhaust chamber with a Sirocco fan, 
Against the exposed tube sheet is directed a fine spray of 
water, delivered from a number of roseheads, as in Fig. 1, or 
from a single rosehead, as in Fig. 2. The former arrange- 
ment enables a much more finely divided spray to be used. 
A hood prevents the spray from being affected by air currents 
and—with a splash plate—serves to collect the water which 
pours from the tube sheet, the water being delivered to a pump 
well or hotwell by a drain pipe. The 5ft. condenser shown 
in Fig. 1 is rated at about 400 horse-power. 

A certain proportion of the cold water striking the hot 
tube sheet and tube ends is converted into vapour, and this 
is drawn through the tubes by the induced draught of the 
fan. The watery particles composing this vapour absorb 
heat fromthe tubes to a very much higher degree than can be 
done by a solid body of water, and the vapour is discharged 
from the fan as moist air. The excess water flowing from the 
condenser is delivered again to the pump well, and thence 
again to the spray pipe without any cooling, as it is said 
that the efficiency of the condenser is affected to only a 
slight degree by the temperature of the spray water. 

Tests of the efficiency of the older plants showed very good 
results, »nd the company states that in actual service the 
condensers do not consume more than # lb. of water per pound 











Fig. 2 


of steam condensed, while a limit of 1 lb. of water to 1 1b. of 
steam is guaranteed. In fact, it is even claimed that owing 
to the small amount of water used, a plant with a condensing 
engine can be run with less water than is required by a non- 
condensing plant. A vacuum of about 26in. is maintained, 

| but a higher vacuum is possible for condensers operated in 
connection with steam turbines. 

One of the first of these condensers was installed in 1905 
at the ordnance works of the American and British Manu- 
facturing Company, at Bridgeport. In October, 1909, this 
company stated that the introduction of the plant was made 
at a time when the power equipment—two engines of 225 

| and 125 horse-power respectively—was becoming unequal to 
the demand, and the condenser plant effected such an 
improvement that it has not been necessary to increase either 
the engine or boiler capacity. The condensing plant, it is 
added, has been found simple and effective, and has given 
| no trouble for repairs. It has the multiple spray arrange- 
ment, and is served by a motor-driven Edwards vacuum 
pump. Another of the condensers is working in connection 
with the power plant of the L. 8. Donaldson Company at 
| Minneapolis, and there are two at the works of the Western 
| Cold Storage Company, of Chicago. 
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RAILWAY MATTERS. 


Ir is reported in the Electrician that the London, 
Brighton and South Coast Railway Company intends to fit the 
Southern Belle i with the Kramer system so that passengers 
van transmit telephone messages when the train is in motion. The 
ystem appears to depend essentially upon induction between a 


coil of wire on the train and the wires alongside the railway. 


A new car yard is being built by the Pennsylvania 
Railway to eliminate congestion on its tracks between Broad-street 
and West Philadelphia. Ib is situated between Twentieth and 
‘wenty-third-streets, Philadelphia, and will accommodate 60 cars, 
or about nine suburban trains. One hundred and five brick build- 
ings are to be demolished to make room for this yard. Two new 
ridges are to be construeted over the Schuylkill River, giving 
room for four main-line tracks between West Philadelphia Station 
ind the Twenty-third-street interlocking plant. 


Ir is reported in the American Machinist that the 
t'nion Pa@ifie Railway has commenced a plan for increasing the 
cfticiency ef its men by means of a correspondence school. This 
chool is intended for men of all grades, and its main object is to 
inake them more capable in their present work, as well as to fit 
them for better positions. It is also arranged to allow for men to 
tudy for other departments in some cases, and the instruction is 
in charge of officers of the company. This should tend to bring 
the officials closer to the men, which is much to be desired in all 
ses, 

Tur port of Santa Marta is connected with Barran- 
yuilla, on the river Magdalena, by means of the Santa Marta 
Railway to a point on the Ciénaga lagune, 23 miles from Santa 
Marta, and thence by river.steamboat through inland waterways, 
\ distance of 61 miles, the water transit occupying. about nine 
hours. According to a consular report, thé excavation of a canal, 
which is being carried out by the Santa Marta Railway Company, 
and shortly to be opened to traffic, will cut off seven miles of a 
difficult portion of the route and shorten the trip by nearly two 
hours, 

Ir is reported in the Engineering Record that a mono- 
rail line, three miles long, has recently been completed in the 
Bronx, New York City, and on the first regular trip, when loaded 
with 100 passengers, the supporting structures failed, and the 
passengers were badly shaken. The car is 50ft, long, 64ft. wide, 
and seats 50 passengers. It runs on a single rail, and is supported 
above by guide rails engaging wheels‘on top of the car. These 
rails also carry the current for operating the car. The recent 





accident, it is stated, was due to hasty construction of the road- 


hed, since it was desired to open the line as soon as possible, 


Tue official annual report of the National Trans- 
continental Railway Commission, recently issued at Ottawa, 
covering the work of the last fiseal year, » Bae that 63 per cent. 
of the grading on the whole line from Moncton to Winnipeg is 
now finished, and 45 per cent. of the bridging. During the year 
521 miles of track were laid, the track mileage on March 31st 
totalling 76°, with an additional 165 miles of sidings. 
new laid on about half the distance from Moncton to Winnipeg. 
Construction work is proceeding vigorously this summer on 
every section of the line, and it is expected that the road will be 





Steel is | 


ready for through traffic in August or September of 1912. The | 


line from Winnipeg to Fort William will be opened for regular 
trattic in August, 

THe President of the Canadian Northern Railway 
recently stated that tenders are now being invited for the construc- 
tion of fifty miles of track eastward from New Westminster, and 
it is hoped that this section will be completed this year. This will 
carry the line through the Chilliwack farming district to Hope. Con- 
struction is also to be started at once from Edmonton westward, a 
contract for seventy miles, to the McLeod River, having been let. 
From the Yellowhead Pass the line will follow the Thompson and 
North Thompson Rivers to Kamloops, then follow the south bank 
of the Fraser to New Westminster. Asked when he expected to 
have the Canadian Northern Railway completed as a transcon- 
tinental line, Mr. Mackenzie replied that July Ist, 1914, had been 
tixed as the date of opening a through line from Montreal to the 
Pacitic Ocean. 

At the half-yearly meeting of the London, Brighton 
and South Coast Railway held this week, Lord Bessborough 
referred to the continued success of the electrical train services on 
the South London Railway, and said that a further portion of the 
suburban railways was now in course of equipment for electrical 
working. Progress had been uninterrupted, whilst there was still 
nothing but praise for the system from the mechanical point of 
view, The a scheme consisted of the equipment of the 
railway from Peckham Rye, where a junction was made with the 
South Lendon Railway, through Tulse H Il to the Crystal Palace, 
and from Battersea Park, where the South London Railway was 
joined again, through Clapham Junction, Balham, and Streatham 
Hill to West Norwood, where the first-mentioned line was met. 
These lines form an important part of the company’s suburban 
system, and it is hoped that they will be operated by electricity 
in the early part of next year. 

Tue Railway Times publishes the official returns of 
the fifty-four principal railways in the United Kingdom for the week 
ended July 24th. These returns show total receipts amounting tu 
£2,353,150, being £39,268 less than for the corresponding week 
last year, while the mileage was 21,514, or 76 more than for the 
corresponding week. The receipts were at the rate of £109 7s. 7d. 
per mile of line open, a decrease of £2 4s. 4d. a mile as compared 
with last year. Thirty-six of the returns distinguish between the 
receipts from passenger and goods traffic, and these show a 
decrease of £5793—or 9s, 8d. per mile in the passenger receipts — 
and a decrease of £35,668—or £1 17s. 7d. per mile—in the receipts 
from goods traffic The aggregate increase on the thirty-six rail- 


| upon proper size of and attention to the battery. 


ways for three wecks in the passenger receipts has been £49,784, | 
while the aggregate increase in the goods receipts was £1737. | 


‘Theaggregate receiptsof the fifty-four rail ways for three weeks— July 
3rd to July 24th—amounted to £7,023,157, an increase of £60,341 
on the corresponding period of last year. 


A DECLARATION recently made by Mr. F. Wilson, the 
Acting Premier for Western Australia, should go a long way 
towards removing objections to the construction of the Trans- 
Australian Railway from east to west. Mr. Wilson, in the course 


NOTES AND MEMORANDA. 


Iv is stated in the Brass World that plaster of Paris 
will harden rapidly if 0.25 per cent. of sodium bisulphate is added 
to it. The sodium bisulphate should be dissolved in the water used 
for making the plaster. The strength of the hardened mass is 
also stated to be increased nearly three times. 


Pressure filters, placed direct on the mains, are in use 
by the Krugersdorp Municipality, South Africa, which obtains its 





supply from a reservoir in which the water, during heavy rains, | 


becomes highly discoloured. 
according to the Surveyor. 
of 6900 gallons per hour, and operates under a head of approxi- 
mately 7O0ft. 


Wir# a total output of 26 vessels, aggregating 43,097 
tons, the Clyde shipbuilding industry scores one of the best Julys 
on record. In the corresponding month of last year the launches 
aggregated only 20,172 tons, the record being 67,300 tons in 1907. 


The filters are of the Candy type, | of being easily taken to pieces, and it must be possible to employ 


Each is 7ft. in diameter, has a capacity | 


MISCELLANEA. 


We hear that at Graefrath, on the Lower Rhine, a 
company has been formed for the purpose of building air cruisers 
specially constructed for dropping explosives. The company will 
construct dirigibles 390ft. in oath: with a gas capacity of 14,300 
cubic metres. The car, which will be armoured, will be fitted with 
a perpendicular shaft for shooting projectiles. It is stated the 
Prussian Ministry of War has promised to support the Graefrath 
undertaking provided the new balloon complies with certain con- 
ditions. The Ministry requires that the balloon shall be capable 





wireless telegraphy without danger from the cargo of explosives. 


| The frame of the airship is to be built of wood, and covered with 


ere has recently been a luil in the placing of new work, but | 
prospects are again improving, and full time working up to the | 
{ 


end of the year is now assured. 


THE use of hardness testing devices on rolled brass is 
referred to by the Brass World. Brass is rolled in many different 
“tempers.” Usually, when a sample of sheet brass is sent in so 
that an order to be tilled may match it, bending or scratching is 
resorted to to determine its temper, the result often being only a 
guess. The hardness testing methods used with steel are be- 
ginning to be employed for brass, but the ability to determine the 
“*temper ” of a sample of brass is not yet well recognised. 


To the Bulletin of the American Geographical Society, 
Mr. Robert M. Brown contributes an interesting series of diagrams 
showing the maximum, minimum, and average levels of the waters 
of the Mississippi system at tive stations—Hannibal, on the 
Mississippi : Hermann, on the Missouri ; St. Louis, just below the 
confluence of the Mississippi and Missouri ; Cairo, on the Ohio 
and Memphis, Tennessee. The varying influence of the different 
types of rainfall occurring in different parts of the drainage area 
is very clearly shown. ; 


An American patent issued to Mr. W. A. Layman 
covers an improvement in the Wagner type single-phase motor. 
The rotor is provided with two windings and two commutators. 
When starting the brushes on the main winding are short-cir- 
cuited in the usual way, and those of the auxiliary winding are 
connected in series with the main field winding. When up to 
speed, the main rotor winding is short-circuited, and an auxiliary 
compensating winding on the stator is connected in shunt with the 
auxiliary rotor winding. The purpose of these auxiliary windings 
is to increase the starting torque, and improve the power factor, 
both at start and when running. 


THE author of an article in the Electrical World 
strongly recommends the use of accumulator locomotives where 
sare have to be moved from one part of a works to another, 
*articulars are given of locomotives suitable for this purpose. The 
track should be laid with curves not less than 40ft. radius. For 
pure inter-shop service a small 2.5-ton locomotive is convenient. 
For obvious reasons care should be taken to select series motors 
that are not too large for the work, and it is well to have two 





| rubbered silk. The vessel is composed of three separate balloons, 


coupled together, which can be separated in mid-air, thus forming 
three independent balloons. 


WE hear that the Admiralty have directed that the 
examination to be passed for the rank of warrant mechanician is 
to be the same as that taken by candidates for premotion to the 
rank of artificer-engineer, which is held the first week in Septem- 
ber each year. - Those mechanicians who attained that rating in 
October, 1905, may sit at the forthcoming examination witha view 
to candidates who qualify and are selected being promoted to 
warrant rank when eligible by service. Before examination a 
candidate must produce a certificate from the engineer officer of 
the ship, approved by the captain, to the effect that he is capable 
of taking charge of the entire watch in the engine-room depart- 
ment of a large ship under way. The examination papers will be 
issued in due course. To be eligible for the rank of warrant 
mechanician, candidates have to be mechanicians for five years, 
three of which have been in a ship of war at sea. 


In the annual report to the President of the Boad for 


| Education by the Solar Physics Committee, which carries on work 


| length of 13 miles, but there are also a 
| for some five miles of the aqueduct. 


motors with knife switches to throw in both for heavy work, one | 


motor alone being used for the lighter work. Success depends 


an account of his experience with such locomotives. 


TuE Polly, the oldest American merchant vessel, is in | 


New York Harbour discharging a cargo taken on board at Bridge- | 


port, Connecticut. So lightly has time touched this vessel that, 
despite her 106 years, she remains in as good condition as most 
mercantile ships of one-tenth of her age. 
length, and has only 45 tons net burden, but she has a notoriety 
which is much more substantial. Her former skipper and owner, 
Captain Upton, armed his crew with axes and cutlasses. and few 
privateers enjoyed more successful cruises in 1812, The Polly’s 
rig was that of a sloop, and her captures of British merchantmen 
were many along the New England coast, until she was overhauled 
by the British frigate Phcebe, when Upton and his ship and men 
were made captive. 

Nor very long ago, states the Builder, timber was 
selected entirely according to its external appearance. The dia- 
meterand length of the piece, the straightness of grain, sometimes 
the weight, sufficed to determine both its commercial value and its 
destination. The diversified industries of the present day require 
a corresponding diversity in the wood employed. For one pur- 
pose, the important quality is hardness ; for another, elasticity ; 
for a third, ease of working, or resistance to attack by external 
agencies. The hand magnifying glass, which was first employed, 
has ceased to suffice for the exact determination of the structure 
of wood. The compound microscope is now used for the minute 
and careful examination of longitudinal and transverse sections of 
a specimen of timber, the commercial value and the proper indus- 
trial employment of which it is desired to determine. Fine grain 
and thick-walled cells assure the solidity and resistance which are 
required in carpentry, and these qualities are incompatible with 
an abundance of parenchymatous tissue, filled with starch. 


AccorDING to a return just issued there were last 
year 417,063 visitors to the South Galleries of the Science Museum 
at South Kensington, which is a greater total than that for any 
wrevious year. These galleries contain the collections of the 
Machinery and Inventions Division, the Naval and Marine Engi- 
neering Division, and the Buckland Museum, together with a 
section of the collection of scientific apparatus. The average 
attendance was 1150 per diem, including Sundays; on Sundays 
alone it was 892, and on week-days alone 1194. In the annual 
report it is pointed out that last year a good deal was done by way 
of re-arrangement and adjustment to facilitate the examinations of 


he is only 61ft. in | ald Bytown. 


| works at Minworth. 


the exhibits ; but it is quite clear until proper buildings are avail- | 


able for the Science Museum, the collections cannot render their 


| true services to education, to students, to the industries of the 


country, or to the public generally. This is one of the matters 


| that are engaging the attention of the Departmental Committee 


of a telegram to the Premier for South Australia, declares that if | 


the South Australian Government will construct the necessary 
line within their territory, Western Australia will complete the 
work, If this proposal should be adopted, there would be railway 
communication from the Western Australian Coast right across 
the Continent to Victoria, and away north to Central Queensland. 


The whole of the railways would then remain under State control. | 


Mr. Wilson, however, makes an alternative proposition, which is 
more likely perhaps to lead to the early building of the line. He 
has éxpressed the readiness of his State to guarantee to the Com- 
monwealth (fovernment any loss which’ might result from the pro- 


posed line in Western Australian territory. The line is essentially | ‘ » 
| although not so much, of course, as the pressure or impregnation 


a national one, and it is generally recognised that it should be built 
by the Commonwealth Government. The opposition to the scheme 
comes chiefly from the Eastern States, and is based upon the loss 
which, in the opening years, is expected to result on the outlay. 
Mr. Wilson’s guarantee against this will have a big influence in 
clearing the way, and everything now points to the work being 
undertaken at a comparatively early dite. The railway, when 
built, will encourage settlement over a vast area of light grazing 
lands, and will facilitate the operations of the mining prospector 
in highly mineralised country, Its value to national defence and 
commerce is obvious, ; 





which the President of the Board of Education has recently 
appointed. The books issued to readers in the Reading 
numbered 21,432. The number of visitors to the Western Galleries 


| was 97,351, as against 86,216 in 1908. 


A NoTE in the Electrical Engineer referring to pre- 
serving telegraph poles states that the method proposed by the 


French physicist Boucherie, viz., to dip the lower end of the trunk | 
in the preservative solution so that it rises up and displaces the 
| sap, has been objected to by German engineers on the ground that 


it only answers with freshly felled trees cut down at the right 
time of year, and having undamaged bark, and besides that, far 
more preservative is necessary than when the usual method of 
forcing the preservative into the wood at high pressure is adopted. 
Where, however, pressure plant is unavailable, it answers fairly 
well, and certainly increases the life of the pole very considerably, 


method of preserving timber. Copper sulphate is now most 
generally used, but its action is weak, and large quantities are 
wanted—three times as much as can be sucked up in the Boucherie 
process, Nearly the same can he said of zine chloride, but never- 
theless that salt is both cheaper and stronger. Bichloride of 
mercury is expensive, but very effective. Creosote oils are largely 
used, but are inapplicable except to coniferous trees, Fluorides, 


Austria with good results; 
of copper sulphate, 


Room | 
| attached to supplying small farmers and artisans living in the 


| much disturbance. 


at the Observatory at South Kensington, the committee call atten- 
tion to the continuance of the difficulties under which, owing to 
defective accommodation and opportunities, the work of the 
Observatory is still conducted. e great focal length of the 
mirror of the sun-spot spectrograph and the extended exposure 
necessary render this instrument extremely sensitive to vibration. 
As it is mounted on a site bounded on one side in its immediate 
vicinity by a main thoroughfare, it is, unfortunately, subjected to 
Further use of the instrument has been post- 
poned until a better site can be utilised. The research on the 
astronomical origin of ancient stone monuments has been con- 
tinued, and a number of circles, avenues, cromlechs,, &c., in Corn- 
wall, Wales, und Brittany have been investigated. 


AFTER being under construction for about ten years, 
the new waterworks of Vienna are nearly completed, and will be 
opened at the end of this year. Supplies are derived from mountain 
springs, and brought to the city by an aqueduct, 113 miles long, 
built mainly of concrete and measuring 6ft. 104in. high by 6ft. 3in. 
wide. Numerous tunnels have been driven on the line of the con- 
duit, one of them at Gistling being 34 miles long, while the total 
length of the tunnels aggregates nearly 534 miles. As a general 
rule, valleys have been crossed by syphons with the collective 
ut 100 bridges accounting 
The new aqueduct will bring 
into Vienna an auxiliary supply of more than 50 million gallons 
daily, which will certainly be a most welcome addition to the yield 


The author gives | from the existing works, whose output ranges from 35 million 


gallons down to 26 million gallons a day, according to circum- 
stances. 


WorKMEN engaged on the excavation for the new 
Rosenthal Building, Ottawa, unearthed an old well about 15ft. 
below the street level. The well, which had evidently not been 
used for many years, was probably dug by some early resident of 
It was situated directly under the east wall of the 


| buildings that have been torn down to make way for the Rosenthal 





structure, and must have been in disuse for at least sixty years, as 
that is the reputed age of the buildings just razed. An old- 
fashioned suction pump, still in good repair, and the head of an 
axe, were found at the bottom by the workmen. The well was 
evidently the work of a skilled workman, for, despite the years 
since it was dug, the wall of rubble stone around the sides is still 
in fine repair. Some 6ft. through solid rock was bored by the 
early resident before he struck water, and to-day it is gushing up 
with probably as much energy as it did when first bored. One of 
the workmen sunk his crowbar down this depth before he struck 
bottom. 


Some few days ago Mr. R. G. Hetherington, Local 
Government Board inspector, held an inquiry at the Council 
House, Birmingham, into an application by the Birmingham Tame 
and Rea District Drainage Board for sanction to borrow £15,140 
for works of sewage disposal, including the execution of certain 
Mr. Prideaux, who appeared for the appli- 
cants, said the Board served an area of about 100 square miles, 
and had the largest bacteriological installation in the world. 
The population of the area was increasing very much, and whereas 
in 1401 it was something like 790,000, it was now estimated at 
about 950,000, so that the additional works for which the loan was 
sought were necessary ‘The bacteria beds at Minworth were 
sufficient to deal with the present bulk of sewage, but it was pro- 
posed, and it was necessary, to lay down a new pipe to convey the 
sewage to those beds. Mr. Prideaux handed in certain statistical 
information, and Mr. Watson explained the plans. There was no 
objection to the application. 


Durine the last few years electric central power 
stations have been erected in various parts of the province of 
Pomerania for supplying electric current to neighbouring towns, 
villages, estates and farms. The largest station is at Beswitz and 
controls a network of lines 188 kiloms. (116.7 miles) in length ; the 
second in size is situated at Lottin, controlling 134 kiloms, (83.2 
miles). Two smaller stations are at Criissow with 6.7 kiloms. (4.1 
miles) and Schmolsin with 11 kiloms. (6.8 miles) of. lines. 
Additional stations are projected or in course of erection at 
Schajow, Belgard, and at Anklam. These electric works are 
principally controlled by associations formed by landed proprietors, 
and sums have been voted by the Provincial Representative 
Chamber to assist these undertakings. Great value has been 


country with electric light and power at a cheap rate. Some 
towns have not been able to overcome old prejudices, but on the 
other hand, whole villages and small towns have been linked up 
with the central power stations. 


Tuer Victorian Chamber of Mines has just adopted a 
resolution asking the Federal Government ‘“‘to undertake a 
systematic geodetic, topographic, and geological survey of the 
Commonwealth.” It bases its recommendation upon the fact that 
there are considerable areas of land in Australia which have never 
been geologically surveyed, and the survey of which might lead to 
the discovery of rich mineral deposits, and to the opening up of 
large stretches of pastoral country. Reference was made, in the 
discussion on the subject, to the excellent results of the work of 
the New Zealand Government, who, six years ago, initiated a 
movement of the kind in that country, the issue of which has more 
than justified the outlay. Large amounts of capital had been 
invested in districts which had shown promise of good returns, 
while the waste of money had been prevented in places where 
there was no likelihood of success. A good deal of work of this 
kind is being done by the various States Governments, but if the 


especially zine fluoride and sodium fluoride, have been used in | Federal Government can see its way to unite and co-ordinate these 


Rither has five or six times the power | 


movements, and to develop the undertaking for the country as 4 
| whole, it should prove of enormous advantage, 
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! The Welsh Coal Trade. 


AFTER the 1898 strike in South Wales the coal 
trade of that district was singularly free from 
labour disputes until the advent of the Eight Hours 
Act. Profits were good. Much new capital was 
attracted. The number of mines increased in ten 
years from 402 to 546. The number of workpeople 
increased from 100,000 to 151,000. The annual 
output of coal rose from 29,000,000 tons to 
37,000,000 tons. Both miners and coalowners 
prospered. Wage disputes were settled amicably. 
Thé miners’ leaders were trusted by the men and 
respected by the employers. The miners worked 
on a regular single-shift system, usually four days 
of about ten and a-half hours, and one or two short 
days per week, the men having fairly long week- 
ends and frequent holidays. Working arrangements 
were fairly satisfactory and wages good. But the 
Eight Hours Act has seriously disturbed the whole 
industry. Both the profits of the employers and 
the wages of the men have been cut down. 
Eighteen pits have been closed. The steady 
increase of the output of the South Wales field, 
which had been going on for years, has been 
arrested. The increase in the number of workers 
employed has almost stopped. Much foreign trade 
has been lost. The cost of operating the pits has been 
materially enhanced. The re-arrangement of the 
working hours has robbed the men of a consider- 
able portion of their week-end holidays. There is 
grave dissatisfaction among the workers both on 
the score of hours and earnings. Accidents have 
been increased, partly through efforts to speed-up 
and partly because there is not time to do neces- 
sary repairs. A dangerous spirit of indiscipline is 
growing among the men. They are vigorously 
criticising their leaders. Large numbers are break- 
ing away from their union in disgust. Strikes are 
occurring on the most trifling pretexts. The 
recent decision of the Miners’ Federation not to 
countenance an amendment of the Eight Hours 
Act legalising the “overlapping shift,” which is 
desired by both coalowners and miners in South 
Wales, invalidates the whole agreement made 
locally a few months ago. The whole industry is 
in a state bordering upon chaos, and no one knows 
what to expect next. To. such a pass have we 
been brought by blundering legislation 

It is not possible within the limits of a short 
article to enter into many details regarding the dis- 
content—discontent shared equally by employers 
and workers—in the South Wales coalfield conse- 
quent upon the Eight Hours Act; but we may 
venture to draw attention to one or two points. 
First, there is the difficulty of arranging the shifts 
to meet the requirements, not of the industry and 
the men enguged in it, but of an absurd law. It 
may be recalled that the Departmental Committee 
appointed to inquire into the probable economic 
effects of an eight hour law suggested that, upon the 
enactment of such a law, the multiple shift system 
of working should be introduced in such districts as 
South: Wales. All through the discussions upon 
the Eight Hours Bill, whenever opponents of the 
measure complained that output would be seriously 
curtailed, they were met with, the argument that 
they: had only.to introduce the multiple shift 
and all would be well. Statesmen even went 
so far as to assert that the Hight Hours 
Act, by compelling the universal adoption of the 
multiple shift system, would actually be the means 
of increasing the output, and so lessening the costs. 
The Departmental Committee said that the system 
would be an “economic advantage” to both the 
coal-getter and the consumer. It was admitted on 
all hands that the multiple shift would be required 
in such places as South Wales and the North of 
England, upon the passing of the Eight Hours Bill. 


against 35s. 





The coalowners were advised to adopt such a 
system on the highest possible authority. There 
was never a suggestion or a hint that the 
coalowners would do wrong, or meet with the 
slightest opposition, if they endeavoured to work 
their pits on the most economical principles con- 
sistent with the law. But see what has happened. 
When the Bill was passed, and it became necessary 
to draw up a new working agreement, the coalowners 
sent for the miners’ leaders, and suggested the 
introduction of the double shift. But the miners, 
having got their Act, at once’ made it known that 
they were opposed to such a system. They set up 
such a vigorous opposition to the double shift that 
the coalowners, rather than plunge into a great 
dispute, abandoned. the idea. The men made it 
clear that they were prepared for, nothing - but 
benefits. To the very system which it was antici- 
pated they would acquiesce: in, in consideration 
of the Eight Hours Act, they absolutely refused to 
submit. All that the coalowners could get out 
of the men, as a condition of withdrawing the claim 
for-a double shift, was a shadowy promise not to 
prevent the “mutual” introduction of any new 
method which might lead to the better working of 
the pits. But to practically every new method 
suggested, and new appliance introduced, the men 
have displayed hostility. The net result is that no 
less an authority, and no less a supporter of the 
Government which passed the Eight Hours Bill, than 
Mr. D. A. Thomas, has been constrained to admit 
that in spite of great expenditure the output of coal 
per man has declined more than anticipated, and 
that the uncertainty and disputes which have 
followed have done an “ immense amount of harm.” 


As a condition of the abandonment of the double 
shift at the face, it was stipulated that the owners 
should be given an effective afternoon. shift for 
repairing and clearance purposes, and that where 
required there should be an “ overlapping shift ’’— 
that is, that besides the shift’ going down at 6 a.m., 
and coming up at 2 p.m., there. should be a shift 
going downat 9 andcoming up at 5. Tothis the men 
objected that it would mean, in some cases, the loss of 
the usual Saturday afternoon holiday.. To get.over 
this difficulty, it was laid down as part of the South 
Wales agreement, that both shifts of men descend at 
6 a.m. on Saturday, and come out-at.2 o’clock, but 
as this would be illegal—the overlapping shift not 
having left the pit until 5 p.m. on Friday, and, there- 
fore, not having been off sixteen hours out of the 
twenty-four—it was decided that both coalowners 
and miners should “unite in procuring an amend- 
ment of the Eight Hours Act making this early 
starting on Saturday legal.” That: was an essential 
part of the new five years’ agreement. And it 
was hoped that such an amendment of the Act 
would be secured. But the parties interested have 
been just as much disappointed on this score as 
they were about the multiple shift. The Miners’ 
Federation of Great Britain refuses to support such 
an amendment, and as the Government have let it 
be known that there can be no alteration of the 
Act without the Federation’s consent, the South 
Wales people are unable to carry out their own 
agreement. What the next move may be it is 
difticult to forecast, but there may be another acute 
crisis at any moment—and, if so, a crisis created 
by Act of Parliament. . The miners declare that they 
will not forfeit their half holiday. Ifthey adhere to 
this resolve then the owners can throw over the rest 
of the agreement and demand the introduction of 
the, to the men, obnoxious double shift. Then 
quarrelling will begin again, for this shift question 
is but one of many knotty problems still awaiting 
solution. Both men and masters are getting into a 
dangerous temper. . As evidence of the loss the Act 
is inflicting upon some of the miners, it may be 
mentioned that in a certain County-court in 
Glamorgan, where many workmen’s. compensation 
cases. are dealt with, the average wages of the 
claimants this year worked out at only 27s. a week, 
last’ year, before the Act became 
Coupled with lower wages, there are, as 
we have said, more accidents, for the simple 
reason that, in addition to “speeding up,” there 
is not time to do repair work properly. Where 
formerly a repair gang would work perhaps a shift: 
and a half just prior to the coal-getters starting 
on Monday, the law now prevents these men 
working more than eight hours in any twenty-four. 


operative. 


‘The number of deaths from accidents in South 


Wales pits in the last half of last year was 26 per 
cent. higher than in the first half, before the Act 
was enforced. When to these.circumstances we 
add the fact that at the Associated Collieries the 
output of coal per man per day has declined by 
6.2 per cent., in spite of enormous expenditure 
upon new appliances with a view to maintain 
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the output ; that a recent analysis of the accounts 
of ten typical colliery companies showed that the 
profits for last year, only half of which was covered 
by the new law, had dropped by 53 per cent.; and 
that one railway company alone has lost £70,000 
worth of coal traffic in six months, besides having 
its own coal bill enhanced by £37,000—it will be 
seen that our prediction, made when the Eight 
Hours Bill was passing through Parliament, that 
the measure would prove costly in both life and 
money, is being justified. And we have not got to 
the end of the troubles yet. 


The Increasing Size of Steamships. 


WHEN the Lusitania and Mauretania were 
under construction they were widely known as 
“the new Cunarders,” and as such they represent 
to-day the most splendid realisation of mercantile 
naval architecture. But they are only 760ft. long 
and displace but 37,000 tons when complete with 
coal, cargo, and passengers at the beginning of a 
voyage. They are already exceeded in size by the 
huge vessels of the White Star Line, the Olympic 
and Titanic, the first of which will be launched in 
October. These vessels are to be slower and will 
be about 840ft. long, but they do not attain the 
dimensions of the latest and largest vessel which 
is just about to be laid down by the Hamburg- 
Amerika Company. The White Star boats are to 
be about 48,000 tons displacement, but though the 
size of the German vessel has not yet been made 
officially public there is every reason to believe that 
she will be about 60,000 tons, and with the 
designed 80,000. horse-power will attain about 
22 knots. The dimensions will be about 930ft. by 
93ft. beam. It is as absolutely impossible to fore- 
see, as it is useless to suggest, what the limit of size 
of vessels will be. Every possible indication of 
future developments tends to an equal increase of 
size and speed in almost every class of vessel. 
Channel steamers ten years ago were under 300ft. 
long and seldom exceeded 19 knots. Now we have 
370ft. vessels of 25 knots, and a large number of 
350ft. and about 23 knots speed. In fast cruisers 
the increase has relegated to obscurity the Warrior 
class of 13,500 tons and 480ft. in length, seeing 
that the Lion class, which are less than five years 
newer, are double the size, nearly half as long again, 
and possess more than treble the power. In battle- 
ships, the King Edward class, launched in 1903 and 
1904, are just about half the size of the newest ship 
ordered by a South American Republic; while of 
torpedo-boat destroyers the same is also true, the 
displacement having been doubled in six years. It 
is, consequently, really rather disquieting to con- 
template the possible developments of the next 
three or four years. No one can doubt that the 
size. will increase enormously. The probable 
limiting feature, as far as can be seen, is rather one 
of draught of water than of beam of ship or length, 
and in the shallow waters which are found round 
the coasts of Germany and the United States, as 
well as in South America, this has been found a 
very serious matter already. Without substantially 
fluctuating from a more or less standard maximum 
normal draught of 27ft. water, the beam of battle- 
ships has gone up by about 20 per cent. in the last 
tive years. That of the King Edward was 78ft., of 
the Lord Nelson 79ft. 6in., and Dreadnought 82ft. 
The latest Dreadnoughts are 88ft. 6in., but abroad 
this dimension is closely approaching 100ft. The 
Wyoming class in the United States exceeds 93ft., 
the German ships are more, the Argentine battle- 
ships are 96ft., and the latest Brazilian ship is said 
to exceed 98ft. Even the most conservative 
designer can hardly doubt that the 100ft. dimension 
will be exceeded in a year or two. 

Shipbuilders, however, are apt to feel this 
increase less than dock owners. To the latter the 
prospect must be truly appalling. There are very 
few docks in the country that can admit 90ft. ships 
at all—there are very few, indeed, abroad. It is 
not likely that the floating dock will prove to be a 
solution of the difficulty, but these ships must be 
docked, and their accommodation needs immediate 
attention. Only a few years ago it was deemed 
sufficient to dock large vessels only once a year, but 
practical experience and Admiralty regulations now 
demand docking twice a year, and there is every 
probability that this will be still further reduced to 
a four-monthly period. The minimum margin 
between width of ship and width of dock can be 
taken as 2ft. a side. Even this is a perilously small 
amount, except in the finest weather, though no 
doubt exists that it will often be attempted. At 
Devonport there are four docks of 95ft. width of 
entrance. Portsmouth Dockyard possesses only 
one of 94ft., but the other five of 82ft, cannot take 





even thesDreadnought, and Chatham has only one 
of 100ft. That is to say, in all the Admiralty 
Harbours, we are unable to dry-dock the Wyoming 
or Moreno classes, as well as the latest German 
vessels. Of course, except as a matter of courtesy, 
we shall not need to do so, but attention must be 
directed at an early date to our own requirements, 
and the question is of vastly more importance than 
we have yet perceived any responsible member of 
the Government pointing out. Haulbowline and 
Malta each have one 94ft. dock; otherwise, with 
the exception of the relatively short—545ft.— 
floating dock at Bermuda, we are lamentably 
short of accommodation abroad. Among private 
docks, one at Avonmouth is 100ft. wide, the Brockle- 
bank dock at Liverpool and Avonmouth No. 2, are 
both 96ft., Birkenhead No. 7 is 95ft., and the 
Canada dock at Liverpool is 94ft. All these are a 
long way away from the Channel, which is obviously 
the locality in which we require battleship accom- 
modation more than anywhere, except perhaps on 
the East Coast, where only the Hebburn Graving 
Dock, of 90ft. width, is available, and this dock 
only possesses 28ft. 6in. of water on the sill. 

Besides width at. entrance there is another very 
important matter to which the increasing displace- 
ment of all classes of vessels draws attention, and 
that is the strength of dock foundations. The 
larger vessels are not increasing in length as rapidly 
as in beam, and consequently the weight per unit 
of length is increasing simultaneously with total 
weight. The importance of having adequate 
strength of foundations has not escaped the 
designers and builders of dry docks, but ghe recent 
rapid increase of size, which cannot reasonably be 
expected to have reached even a temporary limit, 
obviously reduces the assumed factor of safety. It 
is quite evident that there exists an urgent neces- 
sity for taking early steps to modify our facilities 
for docking large vessels, especially in the South 
of England and on the East Coast, and not so 
much because of the present lack of large docks as 
because the outlay involved will be considerable, 
and also the time occupied during which even the 
existing facilities will not be available. 


Irish Railways. 


LAST week we referred briefly to the recently 
published report of the Commission on Irish Rail- 
ways. Previous to the appointment in July, 1906, 
of the Vice-Regal Commission, there had been three 
inquiries in which they played a part. With this, 
the historical aspect of the matter, we deal on 
another page. 
tude of the interests involved, the last inquiry was 
regarded with much interest in all parts of Ireland. 
Numerous local authorities and public and private 
associations of all kinds appointed representatives 
to give evidence, and many others furnished state- 
ments as to the administration and working of Irish 
railways. The Commission, atter holding 95 public 
meetings, at which 248 witnesses were examined, 
and having 56 private sittings, has issued its report, 
which appeared on the 25th ultimo. The report is 
divided into three parts:—I. Trunk Railways; 
II. Light Railways; III. Conclusions and Recom- 
mendations. The members are in general agree- 
ment as to the first two, but there is a minority 
report as to the conclusions and recommendations. 
Part I. is divided into twenty heads, one of which 
deals with “ Complaints Against the Irish Railway 
Companies.” This fills one-fourth of the 108 pages 
devoted to Part I., and all manner of subjects are 
referred to. On the whole, this portion of the 
Commission’s inquiries is favourable to the rail- 
way companies. It is stated, for instance, that 
“we are satisfied that the railway companies are 
alive to the necessity of encouraging the flour- 
milling industry by special low rates on the material, 
and that they have done much to encourage the 
milling trade.” Also that “the Great Northern 
Company had given special reduced rates for 
furniture—at least 20 per cent. below the ordinary 
rates—with the object of encouraging the develop- 
ment of the industry, and that such reductions had 
enabled a factory at Richhill, Co. Armagh, to do 
a profitable trade with places on the Great Northern 
system.’ In Ireland live-stock receipts amount to 
7.6 per cent. of the total traffic receipts. Neces- 
sarily, therefore, there is much in the report as to 
the cattle traffic, but it will suffice if we say that at 
one time there were numerous complaints as to 
delay in forwarding ‘traffic. “Such complaints 
were now seldom heard of,” and “ the improvements 
had been so great that they—cattle dealers—could 
scarcely realise the change.’”’ An improvement is 
noted in the export of cured herrings and mackerel 
owing to the action of the Congested Districts 


In view of the importance and magni- | 





Board. This would “have had less success but 
for the active co-operation of the Midland Great- 
Western Company.” 

Alleged preferential rates for foreign produce, 
which was under investigation by a Departmental 
Committeesomefew years ago—see THE ENGINEER, 
June 1st, 1906—were the subject of several com- 
plaints, which were, however, satisfactorily explained 
by the companies. A case of preferential rate in 
favour of the big trader against the smaller was 
suggested by the Irish Industrial Development 
Association. This was the rate of 13s. 4d. per ton 
for cider from Portadown to Londonderry, as com- 
pared with that of 7s. 6d. per ton for porter from 
Dublin to Londonderry, twice the distance. The 
obvious explanation is that the latter rate is low, 
in order to compete with all-sea transit. The 
Association admitted, further, that the consign- 
ments of cidér were few, whereas porter is sent in 
truck loads. As in the report of the Departmental 
Committee of 1906 just referred to, the present 
Commission shows that much more might be done 
by railway companies for the producers if they 
would adopt more businesslike methods. On 
the question of competition with continental 
countries, the report says :—‘‘ We know that con- 
tinental railways give very low rates for traffic 
exported to Great Britain, especially for agricultural 
products, which arein direct competition with those of 
Treland, and we recognise that unless means can be 
found to place the Irish trade on a footing of 
equality with that of the Continent it is hopeless 
to look for any substantial development of the 
former.’’ Under the heading of Rates the report 
observes that “Trade and industry would certainly 
benefit if rates were redueéd, but the railways under 
existing conditions must be regarded as commercial 
concerns, conducted upon familiar commercial 
principles. We have had evidence of the 
efforts which many of the companies have made, 
in their own interest, to develop traffic, and the 
steady increase in their: gross receipts shows that 
these efforts have not been in vain. The interests 
of the community are so bound up with their own 
that any increase in general prosperity must re-act 
upon them, and, broadly speaking, we are satisfied 
that Irish railway managers, as a whole, neglect 
few opportunities of developing traffic where, in 
their opinion, traffic can be developed.” But the 
report is unanimous “that no substantial reduc- 
tions in rates and fares can be looked for in exist- 
ing conditions, though, of course, reductions might 
be made if the Irish railway system as a whole 
were better organised by unification, and if the 
resources of the country were so developed that 
produce might be offered in greater volume, with 
greater regularity, and in conditions admitting of 
better loading.’ Part II. has reference to Light 
Railways, but we cannot deal with this part of the 
subject now except to say that the Commission 
considers that light railways need unification even 
more than the ordinary lines. The report gives 
some of the reasons for the want of success, and 
these were anticipated in THE ENGINEER of Sep- 
tember 21st, 1906. 

We comé now to the conclusions and recom- 
mendations ‘as to some of. which, as has been said, 
the Commission is divided in its views. All the 
members are, however, agreed that there should be 
unification, and are also unanimous that, if the 
ratepayers of Ireland are to be chargeable in respect 
of deficits, if any, in the net revenue of a unified 
system required to meet the interest on the railway 
stock, the ratepayers should, as a matter of course, 
have control of the administration and working of 
the railways. Briefly put, the recommendation of 
the majority is purchase and administration by the 
State on the terms of the Gladstone Act of 1844, 
while the minority considers that the better course 
is to amalgamate all the companies into one 
concern. Were the former carried out the acquisi- 
tion and administration would be by an Irish elected 
authority, the interest on the necessary capital to 
be guaranteed by the State and charged upon the 
net revenue of the railway system, and any ultimate 
deficiency to be made good out of the proceeds of 
a general rate to be struck by the Irish authority. 
The railways are to be controlled and administered 
by an Irish Railways Board of twenty directors- 
twelve elected bythe ratepayers (three from each 
of the four Provinces), two nominated by the 
Treasury, two nominated by the Lord-Lieutenant, 
and, with a view to the direct representation of 
important interests and industries, one elected by 
the Irish Port and Harbour Authorities, one by the 
Irish Chambers of Commerce, one by the Irish 
Industrial Development Associations, and one by 
the Associations of the Irish cattle trade. In 
passing we may remark that the Allport Commis- 
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sion recommended a Board of four business men 
and one Government official. The minority, while 
admitting that the existing system is capable of 
improvement, do not consider that a case has been 
made out for a reversal of railway policy as advo- 
cated by their colleagues. It is pointed out that 
the companies have made many improvements in 
recent years which have incidentally greatly in- 
creased their expenditure. Sir Herbert Jekyll and 
Messrs. Acworth and Aspinall consider that the 
better course is to allow gradual amalgamation into 
one system. This should be voluntary, and such 
assistance given that the companies will neither be 
put to expense nor subjected to disabilities. If the 
way were made easy the movement would make 
rapid progress, but if voluntary agreement failed 
within a period of three years the companies should 
be compelled to amalgamate in not more than 
four years on terms fixed by arbitration. 
Companies that have obtained loans from the 
Board of Works might be offered a reduction 
of the rate of interest as a condition of amal- 
gamation, while the amalgamation of the larger 
companies might be assisted if the Treasury were 
empowered to entertain applications for loans at a 
low rate of interest to enable these companies to 
diminish their fixed charges. There should be no 
necessity for Parliament to have to sanction each 
amalgamation, but for it to be authorised under an 
Order in Council. In considering these differing 
conclusions and recommendations, it must be 
remembered that of the four members forming the 
majority two are Sir Charles Scotter and Lord 
Pirrie, both capable business men, and the former a 
practical railway official. But we submit that the 
minority carries equal weight, and as it has often 
been proved in railway as in other public spheres 
that private enterprise is better than public owner- 
ship, we think that their views should prevail. 

In saying this we would have it remembered that 
the Irish Main Line Railways, according to the 
Government Blue Books, already pay a higher 
rate of interest on the average than English rail- 
ways. The small lines, on the other hand, like 
those in Clare and West Clare, were starved to 
begin with by the Government, when they were 
made not giving a reasonable sum for rolling 
stock. It is for such lines as these that some 
monetary help is necessary, and if they were 
once put in proper order they could certainly hold 
their own. The situation appears to us to offer a 
grand opportunity of getting a real working Board 
of Directors, who should not be more than, say, 
twelve in number, and who should be for the most 
part men of practical railway knowledge. Such a 
Board could make an immense improvement in 
the course of a few years; but the idea that great 


sums can be saved by amalgamation is erroneous, | 
as the inferior lines would have to be levelled up to | 
the standard of the main lines, both as to material | 


und wages, and the savings would thus be 


swallowed up. 


Shipbuilding Strike. 


AN extraordinary strike, very similar in some 
respects to that which recently dislocated traftic on 
the North-Eastern Railway, has just taken place 
at Govan. Last Tuesday week a vessel was put 
into the public dry dock at that place in order to 
undergo extensive repairs. By the Thursday a 
large number of plates had been removed, and the 
vessel thus rendered incapable of floating. The 
men engaged in the work chose this opportunity 
for refusing to work any longer unless certain 
demands were conceded. Nothing, we gather, had 
heen heard of these demands beforehand. The 
work was proceeding under the usual terms and 
conditions, and the management knew nothing of 
any feeling of dissatisfaction. There was not even 
anything resembling the shadowy excuse put 
forward by the railway men. Without complaint 
uttered or question asked the men simply refused 
to work any more unless certain claims then made 
for the first time were satisfied. After waiting five 
days for the men to resume work, and finding that 
they did not do so, the Executive Board of the 
Shipbuilding Employers’ Federation met at Carlisle 
on Wednesday and issued a manifesto to the whole 
of the shipbuilding industry. In it they point out 
that under the shipyard national agreement made 
hetween the Employers’ Federation and nineteen 
leading shipyard trade unions it is provided that 
there is to be no stoppage of work until any ques- 
tion arising has been fully discussed in conference, 
und that the strike was a clear breach of 
this agreement. They state that the matter 
Was immediately reported to the two societies 
“once ned—the Boilermakers and the Shipwrights— 


who both replied that they had given instructions 
for the immediate resumption of work. The 
men refused to obey. So after the expiration of 
the five days, the employers have decided to take 
drastic action. The agreement above mentioned 
provides that in the event of any stoppage of work 
on one side, in contravention of its provisions, 
entire freedom of action is reserved to the other 
side. The employers, therefore, gave notice that 
unless the men on strike returned to work yesterday 
—Thursday—notices would be posted to-morrow 
in all the federated shipyards, terminating, on 
Saturday, the 13th inst., the employment of all 
members of the Boilermakers’ Society and of the Ship- 
wrights’ Society, andstatingthataresumption of work 
would not be permitted unless and until satisfactory 
assurances with regard to the future position were 
obtained. The two Unions concerned were 
informed of this decision by telegram, and that is 
where, at the time of writing, the matter stands. 
It is sincerely to be hoped that the leaders of the 
Unions will be able to bring their men to a sense of 
duty, not only to their employers, but to their 
fellow-workers. Such strikes as these, made with- 
out just cause, apart from all the inconvenience 
they entail, can only end in failure for the work- 
men. There is something particularly un-British 
in the way that the compact has been broken by 
the men, and all good-feeling people will agree with 
| the strong position which has been taken up by the 
| employers. Things cannot go on in the way they 


| have been going lately. 





French Submarines and Submersibles. 


Iv will be remembered that at the last French 
naval manceuvres the submarines and submersibles 
failed to distinguish themselves on account of the 
facility with which they were detected, when the 
battleships were able to keep out of their line of 
attack. It is true that when Admiral de Jonquiéres 
raised the blockade at Ajaccio, and steamed through 
the Strait of Bonifacio to meet the squadron of 
Admiral Aubert, which was coming from Bizerta, 
the Papin is credited with having passed under- 
neath the line of destroyers, which protected the 
rear of the blockading fleet, and torpedoed the 
Vérité, while the Cireé and Calypso are also 
reported to have performed some. remarkable 
exploits; but now that data are available for 
criticising the manoeuvres, it is pointed out that 
these successes could never have been achieved 
under actual war conditions. In the first place, 
Admiral Jonquiéres, it is urged, would never have 
exposed his fleet by passing through the narrow 
channel of Bonifacio, and, moreover, the submarine 
| was attacked by the destroyers at the moment it 
was launching the torpedo at the battleship. 
Nevertheless, it is admitted that the submarines 
did valuable work, although they were quite unable 
|to prevent Admiral Jonquiéres from blockading 
| Ajaccio, and French experts are now of the opinion 
| that while these small craft are useful, their value 
| should not be over-estimated. It has been proved 
| 
| 





that the submarine and submersible are not 
sufficiently invisible. So long as they are obliged 
| to depend upon the periscope they offer an 
'occasional mark which enables the battleships to 
|manceuvre out of the line of attack, and the 
| destroyers are ready for them as soon as they come 
to the surface. The French are therefore no 
longer disposed to sacrifice battleships for the 
indiscriminate construction of submarines. 





INTERNATIONAL RAILWAY CONGRESS. 
No. V.* 

A PROMINENT group of reports which came _ before 
Section II. were those on electric traction, which, although 
in certain directions conspicuously incomplete, opened up 
a discussion which dealt with some vital points, and 
appeared to establish on broad lines the advantages of 
single phase working. The charge of incompleteness in 
the information laid before the Congress in the reports 
applies with special force to the report made by Dr. 
W. Wyssling on all countries except America, Germany, 
Austria and Hungary. The reporter is the secretary of 
the Swiss Commission formed to study the subject of 
electric traction, and it is only natural perhaps that his 
report should deal largely with Swiss schemes; but some 
of his omissions, no doubt for want of the necessary 
information, are somewhat glaring. A very small amount 
of space is given in the report to British electric railways. 
There is no mention of the important single-phase instal- 
lation of the London, Brighton and South Coast Com- 
pany, while the information concerning the North-Eastern, 
the Lancashire and Yorkshire and Midland Companies’ 
lines is extremely meagre. However, the report does 
discuss at considerable length the developments in 
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of three-phase, and of single-phase working for various 
kinds of services are dealt with in detail. It is known 
that in Switzerland the conversion of main international 
routes is in contemplation, and the Commission, of which 
Dr. Wyssling is the secretary, has arrived at the con- 
clusions that with the advantages arising from cheap water 
power the conversion of the main lines is an economically 
sound proposition, that the single-phase system is now to 
be preferred, but that in any case an enormous capital 
expenditure is involved. 

r. Gleichman presented a report in which he gave 
details concerning the preliminary work for the introduc- 
tion of electric traction on the German main line rail- 
ways. He said that of the administrations of the German 
State railways, the Prussian-Hessian, the Baden and the 
Bavarian had paid special attention to the question, 
whether, and under what conditions, electrical operation 
could profitably replace steam operation on main rail- 
ways. The administration of the Prussian State Railway 
had carried out an important preliminary work, in co- 
operation with the heads of the electrical industry in 
Germany, which was indispensable for latér develop- 
ments. In the preamble to the Railway Loan Bill, which 
the administration of the Prussian-Hessian State Railway 
had submitted to the Prussian Chamber of Deputies, 
reference was made to the different cases of experimental 
working, and to the suburban lines at Berlin and Hamburg- 
Altona. Attention was also directed to the fact that the 
devices recently worked out made it possible to operate 
main railways electrically with safety and economy. The 
administration of the Prussian State Railway had intro- 
duced electrical operation of the suburban lines Berlin- 
Grosslichterfelde-Ost and Ohlsdorf- Hamburg - Altona- 
Blankenese, and was intending in the first place to extend 
electric traction to the main lines between Magdeburg, 
Halle and Leipzig, with the object of utilising the 
neighbouring beds of cheap inferior lignite by burning 
them on the spot. In that case, the calculation of the 
working expenses had, it is stated, shown an acceptable 
figure. The Dessau-Bitterfield section, 15.9 miles long, 
would be the first one to be taken in hand. The ad- 
ministration of the Baden State Railway, in electrifying 
the Wiesenthal line would have in view the utilisation of 
a cheap water power, and it would depend on the results 
obtained on this line whether electrical operation would 
be extended to other lines also. At Baden in the Black 
Forest large water powers were available for generating 
electricity at a cheap rate, and the conditions were favour- 
able for the further extension of electric traction on rail- 
ways. Theadministration of the Bavarian State Railway 
intended in the first place to electrify the Salzburg- 
Bad Reichenhall section. The electric energy was 
to be obtained from a power station at Reichenhall. The 
capacity of the power station was to be such that the out- 
put would not only suffice for the maximum loads on the 
railway, but also for lighting and power installations of 
different kinds. The administration of the Bavarian State 
Railway had, in addition to the above, also laid an 
embargo on a number of other water powers. It 
regarded the utilisation of water powers for the 
electrical operation of railways, combined with the 
supply of electric power for other purposes, as a task of 
great economic importance. After discussing various 
systems for railway operation, Dr. Gleichman expressed 
the view that when it was a question of introducing 
electric operation on large connected systems, the 
decision would always be in favour of alternating current. 
Apart from motor car passenger traffic, which represented 
the well-known advantages of a quick and frequent 
service, electrical operation on main railways would, said 
Dr. Gleichman, have as its chief objective the long- 
distance passenger and express traffic, but the heavy 
goods traffic would have to be operated as now by steam. 

A valuable report on electric railway schemes in 
Austria-Hungary was presented by Dr. Arthur Hruschka. 
It was pointed out that at the present time there are only 
electric secondary and local lines in Austria and Hungary, 
two operated by a single-phase current at 2500 and 550 
volts respectively, the others worked with continuous 
current. Further lines, of an aggregete length of 
93.2 miles, were under construction, and these it was 
stated to be the intention to operate with single-phase cur- 
rent at 6000 and 10,000 volts respectively, the frequencies 
suggested being 25 and 15 cyclesper second. The economic 
importance of electric traction for main lines in Austria 
and Hungary, with their abundant water powers, had, it 
was stated, been fully realised, and had led to a thorough 
investigation of the problem in Austria. The com- 
mencement of electric traction on a large scale would 
most probably result in the execution of large water-power 
schemes by special companies formed for the sole purpose 
of generating and selling current. The full utilisation of the 
available water powers, however, could only be achieved 
by using current both for traction and electro-chemical 
purposes. Many lines would be converted to electric 
traction for purely technical reasons, whether the 
economic aspects were favourable or otherwise.. The 
Austrian State Railways Administration had, said Dr. 
Hruschka, nominated a special department to study the 
present and future technical and economic aspects of 
electric traction on a network of 2697 miles within the 
range of the available water powers. This investigation 
was now partly completed. The total energy required 
had been calculated, and it was now possible to indicate 
which of the large sources of water power would be 
required in future for railway purposes, and which 
could be left absolutely for industrial purposes. 
The State Railways Administration would conclude 
agreements with prospective water-power companies, 
with the object of securing the option of using 
a certain portion of the water power for its own 
purposes. The idea was to combine the supply of cur- 
rent for railway, power and lighting purposes in such 
a manner as to obtain the most economical results. In 
most cases, the Railway Administration and the private 
companies with which it was in negotiation had the 
intention of adding a steam or gas-driven plant to the 
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water-power installation, so as to provide a reserve, when 


the water-power plant was shut down or the quantity | 
uge rail- | 


of water insufficient. As a general rule, full- 
ways could be worked with economical results, if the 
price per kilometre-hour ranged between a fraction of a 
heller and several hellers. 
aggregating 621 miles. The plans for some of the main 
lines were already completed. 
Trieste-Opcina line—for service considerations—and the 


Arlberg railway—for economic reasons—would be first | 
Investigations were being | 
made by the Hungarian State Railways and by the | 
| the results of the operation of pioneer electric installa- 


converted to electric traction. 


Sudbahn Company ; the latter had calculated the energy 


required for its main line railway network totalling | 
932 miles, and a commencement would probably be made | 


with the conversion of a Jong main line in a mountainous 
district. The problem as to the system to be employed 
might possibly be decided in Austria in favour of single- 
phase-current at 10,000 volts line pressure and fifteen to 
sixteen cycles per second. 

The report for America was made by Mr. George Gibbs, 
the chief engineer of electric traction for the Long Island 
and Pennsylvania Tunnel and Terminal Railroad. 

Mr. D. F. Crawford, in bringing up the report for Mr. 
Gibbs, said the reporter had purposely excluded from his 
report the light urban and cross-country trolley roads, 
which in many instances had developed into quite exten- 
sive railway systems, and had confined his report to 
American practice in electric traction under steam rail- 
road conditions. This subject was of very live interest to 
railwaymen from the standpoint of possible economies in 
operating methods, and from that of the retention and 
development of business in competition with new railways 
designed exclusively for electric traction. History in 
electric railway operation had been made rapidly, and 
already there were installations covering all steam railway 
conditions, including the handling of suburban traffic by 
multiple unit trains, main line express services, and ter- 
minal working. Many of these installations, notably the 
conversion to electrical operation of the Hudson and East 
River Tunnel lines, were of a highly important and exten- 


It was probable that the | 
| electrification must be dealt with as a separate problem. 


be caused by the vertical pounding due to a large non- 
spring borne motor weight. The remedy was a combina- 
tion of driving and carrying wheels, an unsymmetrically 
disposed whcel base, and the setting of the motors on the 


/main frames above the axles—see the engraving and 
The Austrian State Railways | 


Administration was preparing detailed plans for lines | 
| any general statement of the first cost of electrification 


diagram given below. 

It was practically impossible, stated the reporter, to give 
which could be safely applied to individual cases. Each 
The cost of converting a steam railroad was very high 
under American conditions, and would at times mean a 
doubling of the existing capitalisation. For this reason 


tions on steam roads were being awaited with special 
interest. There would appear to be little difference in 
first cost between third rail—alternating current and 
direct current—systems and the single-phase alternating 
current system installation. With regard to cost of 
operation, he was able to quote some figures in com- 
parison with steam traction. For the year 1908 the Long 
Island Road operated its electric mileage at a cost of 
17.80 cents per car mile against steam costs of 27.95 cents. 
The operating costs on the West Jersey and Leeshore 
were 20.46 cents per car mile for the electric mileage, and 
22.30 cents for the steam mileage, the relative unfavour- 
able showing of the latter road being due to differences in 
character of service. His view was that the total operating 
cost figure would probably be in favour of the single-phase 
system, because of the higher average efficiency of the 
system and the lower operating cost of sub-stations. 

A fairly lengthy discussion followed the presentation of 
the four reports. Signor N. Niccoli, of the Italian State 
Railways, said that experience with electric traction in 
Italy had proved favourable from the economic stand- 
point considered in relation to the growing weights and 
speeds of trains. They were about to experiment with 
single-phase working. Other speakers, including Herr 
Gerstner, Austria, and Herr Flury, Switzerland, urged the 
importance of unification of system. M. Jullian, of the 
French Midi Railway, referred to the experience of his 
company with the single-phase system. The pressure in 




















UNDERFRAMES AND DRIVING MECHANISM OF NEW YORK TUNNEL SERVICE LOCOMOTIVE 


sive character. The applicability of electric traction to 
existing steam railways had been proved ; the next phase 
of the situation involved observation of the operating 
results, perfection of methods, and a determination of 
the extent to which the supersession of the steam loco- 
motive was warranted by either economic or traffic 
conditions. 

The introduction of the straight alternating current sys- 
tems had causeda reversion to the use of overhead working 
conductors, and the high voltage employed constituted 
the important point of departure from methods previously 


employed. The construction of the overhead system or | 


the “catenary ”’ method was still quite new, and it was 
yet too early to speak with certainty of its practical 
results in heavy railway work. Difficulties had been 
experienced immaintaining the wire in a uniform plane, 
and at the same time meeting the other conditions 
necessary to secure sparkless collection of current for 
heavy trains at high speeds. On multiple track lines the 
problems involved were complicated, but much progress 
had been made in working out the details of a successful 
high-tension overhead collector system. Single-phase 
car motors had until recently been only used on single 
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cars, but they-were now to be employed for local services. 
Motors for electric locomotives had developed along some- 
what different lines. Multiple unit control systems, either the 
“ Sprague-General Electric ” or the Westinghouse “ Electro- 
pneumatic,” were in general use in the United States. 
Both systems worked well, and had been adapted for 
use with both alternating and direct-current motors. 
Flectric locomotives for heavy service were still in 
the development stage. In the present designs a given 
total weight and individual wheel weight were more 
destructive to track than the same weight distributed as in 
steam locomotives. Tests which had been carried out by 
the Pennsylvania Company on a special track had led to 
a radical departure in the design of high-speed electric 
locomotives ; that was for speeds of over 40 miles per hour. 
Broadly speaking, the nearer steam locomotive design was 
approached in wheel arrangement, distribution of weight, 
height of centre of gravity, and ratio of spring borne to 
under spring weight, the less the side pressures registered 
on the rail head. In addition, however, to excessive side 


pressures on the rail head, abnormal track effects might 





that case was 12,000 volts, with a periodicity of 163. 
Other speakers urged that it was too early yet to decide 
on the merits of different systems. It was stated 
that experience in Russia went to show that different 
systems met the needs of varying conditions. M. Mazen, 
French State Railways, claimed that for dense traffic 
conditions continuous-current installations were to be 
preferred. This view was combated by Messrs. Gleich- 
mann, Wyssling, and Hruschka; but it was pointed out 
by other speakers that the time had not yet arrived when 
an International Association could reach a decision in 
favour of any one method of electrical operation. Finally 
the opinion was expressed that while single-phase systems 
were generally to be preferred, there were conditions in 
which equally good results could be secured from three- 
phase and continuous-current installations. Stress was 
laid on the desirability of taking measures to facilitate 
traffic interchange between different companies’ systems. 


RAILWAYS AND WATERWAYS. 


Considerable attention was attracted by the group of 
reports on railways and waterways. The report for Great 
Britain had been entrusted to Mr. G. R. Jebb, who from 
his position as chief engineer of the Shropshire Union 
Railways and Canal Company and the Birmingham 
Canal Navigations, was admirably qualified to deal with 
the subject from the point of view of the Congress, the 
desire being to obtain information as to the influence of 
waterways considered as feeders and as competitors of 
railways. Mr. Jebb pointed out that while the mileage 
of canals in the United Kingdom, excluding the Man- 
chester Ship Canal, was 4673, only a little over 1000 miles 
were owned or controlled by railway companies. The 
question of competition was greatly influenced by the 
capacity of the waterways, as the greatest load which 
could be carried on British waterways competing with 
railways, with the exception of the Manchester Ship 
Canal, was 250 tons ; but, as a matter of fact, this figure, 
as he showed, was somewhat misleading, as on the bulk 
of the canals the maximum load possible was 25 tons. 
Canals competed with railway companies for traffic 
between London, Liverpool, Leeds, Bristol, Goole and the 
Midland Counties, East and West Coast of Scotland, 
Waterford, Dublin, and Limerick. It was admitted 
by railway companies that a regular and efficient service 
was maintained on many waterways, while attempts 
were being made to extend the compartment boat system 
which had been working satisfactorily on the Aire and 
Calder Navigation. Mr. Jebb stated that while railway 
companies in competing districts had to fix their rates 
having regard to that competition, generally speaking the 
competition between railways and waterways was neither 
increasing nor diminishing. The Manchester Ship 
Canal, it was pointed out, was on a somewhat different 
basis, and it had affected rates at Manchester and Liver- 





| much interesting matter. 
| of obtaining data from railroad companies, and to the fact 





pool. Mr. Jebb referred to the recent Commission oy 
Canals and Waterways and to the proposals put forward 
to construct four new main waterways from the Midlands 
to the rivers Humber, Severn, Mersey, and Thames, 
These canals could only, he pointed out, be constructed at 
a high cost and under State aid, and the opinion wag 
expressed that should they be constructed no fair return 
on the capital expended could be looked for. 

There were two other reports, one of these being a very 
detailed account by Messrs. C. Colson and Louis Mavlio of 
conditions on the continent of Europe. The object of 
these reporters was to show by a direct investigation of 
the facts what the results of the competition or the eo. 
operation of the two systems are in actual practice, and 
what are the factors which influence the division of the 
traffic between them. The reporters sent out a conipre. 
hensive list of questions to many administrations, the 
scope of their inquiry extending to all ccuntries except 
the British Isles and the United States, and a ver, 
large number of interesting answers was received.  |t 
is impossible within any reasonable limits of space to do 
justice to this very important report, which should be 
consulted by those who wish to study the details of the 
traffic in the many countries concerning which particulars 
are given. It will be enough to say here that the most 
important part of the report consists in a review of the 
different factors which influence the distribution of the 
traffic between the two forms of conveyance. ll of 
these factors tend to produce a normal state of 
equilibrium which other influences may modify, as, for 
instance, the temporary influence of variations in the 
industrial activity. According to the situation resulting 
from these different factors, railway administrations are 
led at one time to look upon waterways as allies, and at 
another time as adversaries, and this different point of 
view reacts on the traffic conditions. The early part of 
the report deals with the general details of waterways and 
the character of the traffic in different countries, but in 
the third part of the report there is a useful comparison 
of the net cost of carriage by rail and water, to which it 
will be noted from what follows that Mr. Hoyt, the 
reporter for the United States, made special reference, 
An essential fact brought out in the reports is that, 
large lakes and rivers apart, it is always better to build 
a railroad than to construct a canal. 

Mr. William E. Hoyt, the special engineer of New York 
Central Lines, only presented a comparatively brief report 
of the conditions in America with regard to waterways as 
feeders and as competitors of railways, but it contained 
He referred to the difficulty 


that he had been compelled to make an independent 
investigation. One outstanding feature brought out in his 
report was that in spite of the fact that a very large sum 
has been spent in constructing waterways, and that it-is 
now proposed to engage in further large capital commit- 
ments, over 2000 miles of canals out of a total of 4500 
miles originally constructed in the United States have 
been abandoned. In addition to the canals, there was, 
it was pointed out, the great Mississippi navigation and 
other rivers with a total navigable length of 26,400 miles. 
In addition, there was the Great Lakes, the most exten- 
sive and important system of waterways in the world. 
It might be inferred from this, said Mr. Hoyt, that these 
great waterways would exert a very considerable influence 
upon railroad transportation throughout the country, and 
he explained the reasons why this was not the case. One 
main fact brought out was that the largest rivers did not 
flow in the direction of the great traffic movement across 
the continent. There was also a lack of co-relation in 
the various water routes. The waterways were widely 
divided by physical characteristics and handicapped by 
diversities of floating equipment. In estimating the 


influence of waterways on transportation rates, it 
was necessary to note the differences in the 
effect of canal, river, ocean and lake competition. 


Canals had declined in importance, and the Erie 
Canal, the longest in the United States, on which 
the State of New York was now expending over 
100,000,000 dols., had at present probably no effect what- 
ever on either local or through rates. With the improve- 
ments now being carried out the Erie Canal would have 
cost something like 125,000,000 dols., and yet the water- 
way carried less than 3 per cent. of the tonnage now 
taken by competing railways. River transport only 
affected local traffic, excepting in the transportation of 
coal and lumber. On the Great Lakes, owing to the 
length of the routes, the unrestricted depth of water, and 
the excellent harbour facilities, water rates on some 
classes of commodities were so low that the railroads 
could not compete with the Lake lines. Iron ore and 
coal constituted the great bulk of the trade transported 
over the Lakes, but it was interesting to note that only 
5 per cent. of the entire Lake traffic was carried to its 
destination by water after leaving the Lakes. One of the 
most remarkable instances of declining business on 
waterways was seen in the Mississippi River system. 
Attempts were now being made on some waterways to 
tow barges, and to use a larger number of self-propelled 
vessels. Taking into account all the existing elements of 
disadvantage it was not surprising, said Mr. Hoyt, to find 
that waterways in the United States acted for the most 
part merely as feeders to railway lines. 

Mr. Hoyt, in the course of the discussion, added some 
figures to the statistics given in his paper relative to the 
statement made by the United States National Water- 
ways Commission that the average European freight rates 
on railways paralleling water routes were higher than those 
on lines similarly situated in the United States. Mr. 
Hoyt said that he had made a comparison of those rates, 
and had found that in Germany the average railway rate 

r ton-mile was 13 mills; in France, 14 mills; in Belgium, 
re bewet 16 and 17 mills; while in the United States the 
average rail rate was only 7.54 mills per ton-mile. 
Indeed, railway rates in the United States compared very 
favourably with European rates for water-borne traflic. 
On the river Rhone the highest rate was 15,6 mills per 
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ton-mile, and the lowest 7.8 mills, which was higher than 
the average rail rates in the United States. On the Seine 
the figures ranged from 26 mills to 56 mills, the last 
seven times greater than the average railroad rates in 
the United States. Taking an average of all the water- 
ways of France, and basing the figures on the actual 
length of haul, the rate was 6 mills, and in Belgium 
approximately 6.5 mills. Making allowance for the fact 
that waterways are of necessity considerably longer 
than competing railways in the same territory, and com- 
puting the rates on a basis of distances by rail, the 
average water rate in Germany was approximately 
6.5 mills, and in France and Belgium 8 mills, this latter 
figure being somewhat higher than the United States 
average rail rate of 7.54 mills. That average rate was 
higher than the rate on representative American roads, 
handling a large traftic. In 1907 the average rate per ton- 
mile on the New York Central was 6.4 mills; on the 
Pennsylvania, 6.3 mills ; on the Illinois Central, 5.8 mills ; 
on the Lake Shore and Michigan Southern, 5.27 mills ; on 
the Big Four, 5 mills; on the Norfolk and Western, 4.95 
wills ; and on the Chesapeake and Ohio, 4.33 mills. The 
truth was that conditions in the United States were 
radically different from those in Europe as regards com- 
petitive rates on railroads and waterways, and specific 
conclusions based on experience in Europe did not apply 
to the United States. 

Mr. Wm. Haines, a delegate from the United States 
Government, who explained that he was not representa- 
tive of railroad interests, referred to the manner in which 
waterways communication had originally grown up in the 
United States. The Great Lakes were separated from 
the Atlantic seaboard by a nearly continuous range of 
wountains. Through almost the only place where it was 
possible the Erie Canal was constructed. In addition to 
the Great Lakes there was the Mississippi River, 
navigable for thousands of miles by ships of large 
draught, but separated from the Great Lakes and the 
Erie Canal. Then came the union of the Mississippi 
system and the Great Lakes. The necessity for railroads, 
however, became evident in spite of the existence of these 
waterways, and the Erie Canal was finally paralleled by 
pieces of railways which had been established bit by bit, 
not as competitors of the Erie Canal, but to meet the 
absolute needs of the district. Thus was created what 
afterwards became the New York Central system. In 
the end such was the facility for handling freight on the 
railways that the trade on the Erie Canal gradually 
dwindled away, the reason being that the canal could not 
provide the facilities that the commerce of the country 
required. It was a question of the time of transit and 
the capacity of the system. For this reason the 
Mississippi had become an almost silent highway. On 
the Great Lakes conditions were somewhat different, 
and the traffic there was actually larger than ever before ; 
but it should be noted that all the traffic was brought to 
the various ports on the Lakes and there put on rail. In 
the United States, at all events, the waterways could 
not be regarded as competitors of the railway systems. 

JUNCTIONS AND SWING BRIDGES. 

(Juestion II]. was considered in Section III. Its sub- 
ject was “ Junctions and Swing Bridges: Arrangement of 
the Road Appliances for Passing at High Speed over 
Switches and Swing Bridges.” Four reports were pre- 
sented—one by Mr. Chas. L. Morgan, of the London and 
brighton Company; a second by M. Tettelin and M. 
Cossmann, of the Northern of France; a third by Mr. W. 
G. Besler, of the Central of New Jersey; and a fourth by 
M. Motte, of the Belgian State Railways. 

Mr. Morgan’s report, which deals with Great Britain, 
opens by observing that every permanent condition 
necessitating a reduction of speed is a constant factor 
detrimentally influencing the earning capacity of a line, 
and in a measure tending to increase the cost of working 
and maintenance, and, further, having regard to the 
increasing demands of the public for riore expeditious 
travel and also to the strenuous competition between 
companies to secure the utmost proportion of long-dis- 
tance traffic, it is essential that all speed restrictions 
should be restricted as far as commercially possible. 
Reference is made to the construction of “flying” and 
“burrowing” junctions in order to avoid delays by trains 
crossing and to allow for the maintenance of speed, but 
it says that much still remains to be done throughout the 
United Kingdom in respect of junctions for fast speed. 
There are only 49 opening bridges on British railways, 
and these are nearly all situated on lines of little import- 
ance. Speed over these bridges has to be reduced, not 
because it is an opening bridge, but owing to either (a) 
sharp curves in close proximity to the approaches to the 
bridge, or (6) in order safely to exchange the staff or 
tablet for single line working, or (c) to pick up the 
pilotman. Mr. Morgan anticipates that a time may 
come when the waterway traflic may increase. He 
considers that sufticient attention has not been paid to the 
time occupied in passing the vessels through the open- 
ings. They have contented themselves with such 
works as were deemed necessary for the protection of the 
structure, and have provided little or nothing to assist 
the passage of vessels through the bridge. The author 
suggests, therefore, that where power is used for working 
the bridges it might with great advantage be extended 
for such purpose, and that speed restrictions might 
generally be eliminated by improvements of the approach 
lines without any reference to the bridge. Mr. Morgan 
points out that many of the existing junctions are due to 
the present railway systems having been built up by the 
amalgamation of a number of smaller railways laid and 
constructed, in. the first instance, principally for local 
requirements, He estimates that there are about 3500 
junctions in passenger lines in Great Britain. For safe 
and smooth running, transition curves are essential, and 
especially so in curves immediately approaching and 
leaving junctions, which allow the train to more readily 
accommodate itself. It is pointed out that with the Board 
of Trade requiring that diamond crossings shall not be 








flatter than 1 in 8, the diverging lines, if the main line is 
straight, must be on a curve with a radius of 20 chains, 
over which restricted speed is necessary. Diagrams are, 
however, given showing how the branch line may be put 
in on a radius of 36 chains, and thus call for no restriction 
of speed. But where both trunk and branch lines are 
curved equally in opposite directions, and still adhering 
to 1 in 8 fixed diamond crossings, a radius of 40 chains 
can be obtained, over which there need be no obstacle 
to high speeds. Other diagrams are given showing 
junctions over which the highest speed possible may be, 
and is, daily maintained. 

M. Tettelin reports for the track, and says that the 
Chemin de fer du Nord has had for some years a combina- 
tion of appliances which enable the diverging branch to 
be run over at a speed of 100 kiloms. (62 miles) per hour. 
This is, in part, attained by using a switch 12 m. (39ft. 4in.) 
long, the head of which is planed over 4m., and the 
switch has a curve with a radius of 36.8 chains. There 
are only a few, possibly under a dozen, swing bridges in 
France, Spain, and Italy. M. Cossmann deals with 
signals, and reports that very great improvements have 
already been made in signalling arrangements for trains 
passing junctions and swing-bridges without slackening. 

Mr. Besler’s report for America is disappointing. Opening 
bridges are common there, yet there is only one example 
illustrated. It is not described, and the subject is disposed 
of in one page of the report. Mr. Besler devotes the 
greater part of his attention to crossings, but this portion 
is little better done. He concludes by recommending 
that at junctions and crossings traversed at high speed 
rigid frogs of manganese or other hard steel be used. 

M. Motte’s report gives many interesting details of 
track, swing-bridges, and safety appliances in Belgium 
and the Netherlands. 

The Section accepted the conclusions of the reporters, 
and recommended that the Congress call for further 
papers on the subject of Manganese Steel Crossings for 
discussion at the next meeting. 





PARALLELING ALTERNATORS. 
No. LL. 

SYNCHRONISING alternators in the early days of electric 
lighting stations was not quite such a simple operation as 
it is now, although even at the present time the process 
of switching a machine on to the bus bars demands a 
certain amount of care and skill. At one time the pump- 
ing of the lights, the groaning of the machines, and the 
violent swinging of the ammeter needles frequently 
accompanied the closing of the machine switches, and the 
peace of the whole station—to say nothing of that of the 
users of the light—was disturbed. Moreover the time 
which was occupied in paralleling a machine was often 
very appreciable, and in cases of darkness suddenly 
setting in, the station pressure has been known to be 
considerably reduced owing to the fact that the machines 
could not be connected to the bus bars sufficiently fast to 
cope with the rapidly increasing load. Synchronising 
in those days was looked upon as an art, and switch- 
board attendants and engine drivers who had acquired 
the knack of bringing machines quickly into step were 
much appreciated, prized, and sought after by central 
station engineers. The introduction of steam turbines 
into electric lighting stations has undoubtedly simplified 
the process of paralleling alternators, for the inability of a 
properly designed turbine to hunt is naturally a desirable 
feature from the point of view of synchronising. But 
that which has probably simplified the process as much, 
if not more than anything else, is the introduc- 
tion of a number of excellent synchronising instru- 
ments, many of which are decidedly ingenious. In 
direct-current central stations the method of connecting 
machines to the bus bars is exceedingly simple, for when 
the pressure of the incoming machine is equal to that of 
the bus bars the switches are closed, and it only remains 
to adjust the field rheostats to make the machine take its 
share of the oad. With alternators, however, the state 
of affairs is different, since the direction of the voltage is 
continually changing, and two such machines can there- 
fore only be paralleled when the voltages are equal and in 
phase. The comparison of the pressures of the two 
machines can, of course, be made in precisely the same 
manner as with continuous-current dynamos, but to bring 
the voltages into phase with one another demands rather 
more skill. 

It will be well if we consider the precise method of 
procedure which is adopted when a machine is switched 
on to the bus bars. First, the alternator is run up to a 
speed which corresponds to the required periodicity. The 
excitation is then adjusted until the pressure of the 
machine corresponds to that of the bus bars. The final 
operation, which is the most difficult, is to bring the 
machine electromotive force into phase with the electro- 
motive force at the bus bars. When the periodicity pres- 
sure and phase of the electromotive force of the new 
machine are correct the switches are closed. Any equal- 
ising current which is set up between the machines 
working in parallel will have a similar effect to that 
which it has in continuous current circuits. The adjust- 
ment of the machines, so far as synchronism and phase 
are concerned, may, however, produce an equalising 
current which is, more or less, wattless. This depends on 
whether it is produced by slight variations in periodicity, 
due to small fluctuations in speed of the engine, or due to 
excitation conditions. The equalising current which 
passes through the two machines has to overcome a high 
inductive resistance in the armature windings, and owing 
to this the phases become displaced. The result is that 
the pressure of each machine and the drop due to the 
equalising current are not in phase and have to be added 
geometrically. 

Under normal conditions, the tendency of alternating- 
current machines working in parallel is to hold one 
another in step, owing to the equalising current which 





opposes slight fluctuations in load and speed. The 
equalising current created by an alteration in the excita- 
tion may influence the phase displacement of the current 
with respect to the pressure in a similar manner to that 
when the excitation of a synchronous motor is varied. 
The equalising current produced by an alteration 
in the speed of the two machines is a useful current. It 
shows a tendency to keep the pressure and the speed of 
the two machines the same. It endeavours to accelerate 
the slow or lagging machine, and energy from the fast 
running machine is transferred to the alternator whose 
speed tends to be low. In the case of continuous-current 
dynamos it is possible to transfer the load from one 
machine to the other, merely by operating the field rheo- 
stats, but with alternators it is necessary to alter the 
steam supply by hand as well on account of the phase 
conditions. The equalising current produced by varying 
the strength of the field is for the greater part a watt- 
less current, and its effect is to alter the phase 
relations of the two machines. From this it might appear 
that the simplest method of adjusting the phase of the 
incoming machine would be to vary its excitation. It is 
to be remembered, however, that a variation in the 
strength of the field will only affect the phase of the 
current, and not the phase of the electromotive force. 
Thus, before switching a new machine into parallel with 
the others already at work, it is impossible to influence 
the combination of phases by varying the excitation. 
With synchronous machines it is always necessary to 
synchronise the pressure of the incoming machine with 
that of the bus bars. 

When the machine is running at a speed which corre- 
sponds to the periodicity of the other alternators, the 
only way to obtain complete synchronism is slightly to 
vary the speed of the prime mover. The effect of this is 
gradually to shift the magnet wheel of the incoming 
machine with respect to the magnet wheels of the other 
alternators. It will, of course, be understood that before 
the machine switches are closed it is practically impossible 
to keep two machines in synchronism for any length of 
time. The diagrani—Iig. 1—shows the simplest possible 








Fig. 1 


arrangement that can be employed for synchronising 
two machines. The two alternators to be paralleled are 
represented by the circles A and B. The switch $ is 
closed as soon as the process of paralleling is com- 
menced, but the switch S! remains opened until the 
instant of synchronism arrives. Across this latter 
switch an incandescent lamp L is connected which 
serves as a signal, and indicates when the two 
machines are in step. It will be seen that when the 
switch S; is opened there is a closed circuit between the 
two machines through the lamp L. According to the 
phase difference of the pressure between the two machines, 
all voltages between double the voltage of one of the 
alternators and no voltage will exist at the terminals of 
the lamp. If one alternator is running a little slower or 
quicker than the other machine, then the lamp will glow 
for one moment and be dark for the next. When the 
two voltages are equal and in phase, the lamp will be 
extinguished, and at any other period in which the phases 
are displaced by half a period, the lamp will burn with its 
maximum intensity. The main disadvantages attending 
this method are that the use of the lamp only permits of 
the arrangement being employed with low voltage alter- 
nators, and, in addition, the lamp can only give a rough 
indication of the moment at which the switch should be 
closed. It is obvious, however, that a volt meter may 
be connected in series with the two machines in place 
of the lamp. In this case the instrument will 
alternatively show the sum and difference of the two 
pressures. 

The machine is run at synchronous speed, and is excited 
to give the normal pressure before it is connected in 
parallel. Thus any small alteration in speed that is 
necessary to bring it into phase will not have a great 
influence on the pressure. The volt meter needle will 
alternate between zero and twice the normal pressure. 
These fluctuations will occur quickly when the periodi- 
cities of the two machines are very much different from 
one another, whilst when the two machines are very near 
to synchronism the volt meter pointer will slowly turn 
from zero to the maximum deflection. The moment at 
which the switch should be closed is obviously when 
the needle of the volt meter is at the zero mark. 
Such machines as rotary converters are often synchro- 
nised by connecting lamps across the switches, as 
shown in Fig. 2. In this diagram lamps are shown 
connected across all the three switches, but three sets of 
lamps are really only required when the machine is put 
into operation for the first time, for it is necessary to ascer- 
tain that the phases are not crossed. After this question has 
been settled one set of lamps may be removed from each 
machine. If when the machine is first put into operation 
all the lamps do not darken and brighten simultaneously 
it may be concluded that a mistake in the connections has 
been made, and the leads of one of the machines should 
be interchanged until all the lamps brighten and darken 
together. Once the connections have been correctly 
made it is evidently only necessary to synchronise on one 
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of the phases. It is obvious that lamps connected across 
the switches of two machines A and B in the manner 
shown in Fig. 3 will burn with their maximum brilliancy 
when the machines are in phase instead of being dark, as 
is the case when the connections are made in the manner 
shown in Figs. l and 2. With the connections made as 
shown in Fig. 3, therefore, the machine switches should 
be closed when the lamps are burning brightly, or if volt 
meters be used instead of lamps when the needles are at 
the end of their upward swing. 

Lamps and volt meters connected across the switches 
of rotary converters in the manner explained often 
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Fig. 2 


suffice for synchronising purposes, but it is clear that 
the method is not applicable to high voltage machines. 
In this case some form of synchronising transformer is 
necessary. A ty,e of synchronising transformer, which 
at one time met with considerable application, is shown 
in Fig. 4. It is a transformer having two primary and 
one secondary winding, a single lamp and a volt meter 
being connected to ‘the jl, ay One primary wind- 
ing is connected to the bus bars and the other to the 
terminals of thé incoming machine. If the connections 
are properly made, there will be no field through the 
secondary winding, when the incoming machine is 180 
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deg. out of phase, for both primaries act so as to urge the 
field in the direction shown by the arrows in the broken or 
chain line—that is to say, through the two primary coils in 
series. When the machine is in synchronism, however, 
the two primaries are developing fields in the same 
direction at the same instant as shown by the arrows in 
the dotted line, and they therefore send a field through 
the secondary coil and light the lamp. As the machine 
is run up to speed the light of the lamp pulsates, rapidly 
at first, but as synchronous speed is approached the 
pulsations become slower, and when a slow and steady 
swing of the volt meter needle is obtained the switches 
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Fig. 4 


are closed just as the needle reaches the end of its upward 
stroke. It is to be observed that it is a very simple 
matter to connect a transformer of this kind in such a 
manner that the maximum volt meter reading occurs 
when the incoming machine is exactly 180 deg. out of 
step with those already at work. We have to remember 
that the direction of the current round the windings at a 
given instant can be changed by simply crossing the con- 
nections. 

In connecting up a transformer of this kind it is first 
necessary to decide whether it is desired to close the 
switches when the lamp is burning with its maximum 
intensity or when the lamp is dark. One of the primary 


to the termifials of the incoming machine, as shown in 
Fig. 4. It-is clear that if we can open the switch of the 
machine on the right-hand side of the diagram and close 
the switch of the machine on the left-hand side, both the 
primaries of the transformer will be in parallel, and the 
same conditions will exist, so far as the transformer con- 
nections are concerned, as when the two machines are 
connected to the bus bars. If, then, the lamp is 
burning brightly and the volt meter is showing a reading 
under these conditions, the connections are correct 
for switching in at the moment when the volt meter 
needle is at the top of its swing. If, however, the lamp 
remains dark whilst the primary windings are in parallel, 

e leads from one of these windings must be inter- 
changed, assuming, of course, that it is desired that the 
lamp shall be burning at its maximum intensity at the 
moment of synchionism, Some engineers prefer to 
switch in when the lamp is not burning, and the con- 
nections are then made so that this condition may 
prevail.. When a new machine is first put into operation 
it is obviously necessary to exercise great care in the 
direction of ascertaining whether the synchronising 
connections are correct, for if an alternator is connected 
in parallel with others at the moment when a phase 


altogether pleasing. 

The diagram of connections— Fig. 5—shows a method 
which may be adopted for synchronising high-tension 
alternators by means of a volt meter and a lamp, and 
using a separate transformer of the ordinary type for 
each machine. It will be seen that across one phase of 
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Fig. 5 


each machine a small transformer is connected, as at A 
and B. In addition for synchronising purposes, these 
transformers can be made to supply current to the 
machine volt meters, and other instruments, but for the 
sake of clearness, only the synchronising volt meter is 
shown. By putting in a plug at E or D, and at the 
point marked “ plug,” it is evident that the secondary of 
either transformer D or E is connected in series 
with the secondary C of the transformer connected 
across one phase of the bus bars, and also the 
synchronising volt meter V. It is evident that the 
secondaries of the transformers can be so connected 
that when the two machines are in phase, the 
sum of the two electromotive forces will be shown 
on the synchronising volt meter, or the secondaries can be 
so connected that when the machines are in phase the 
electromotive force of the two transformers in series 
neutralise one another. It is an easy matter to test the 
transformer connections with this arrangement, provided 
that we can first switch one machine on to the bus bars 
by itself and then the other machine by itself. Suppose 
it has been decided that the switches are to be closed 
when the volt meter needle is at the end of its upward 
swing and when the lamp is burning with its maximum 
intensity. Then if we can open the switches of No. 2 
machine and close the switches of No. 1. machine, under 
these conditions the synchronising volt meter needle should 
be showing a reading and the lamp should be burning 
brightly. If, howéver, the lamp is not burning and the 
volt meter V shows no reading the leads of the secondary 
of the transformer A should be interchanged so that 
its electromotive force assists the secondary electromotive 
force of the transformer C instead of opposing it. To 
test the connections for machine No. 2 we proceed in a 
similar manner by first opening the switches of No. 1 
machine and then closing the switches of No. 2 machine. 








SEVEN MONTHS’ CLYDE SHIPBUILDING. 


DURING the month of July Clyde shipbuilders sent off 
the stocks 26 vessels of about 38,000 gross tons, as compared 
with 30 vessels of 32,200 tons for the previous month, and 20 
vessels of 19,800 tons for the month of July last year. The 
output is thus not far from being double that of July last 
year, and it is greater than it has been for any corresponding 
month since 1907. The total output for the seven months of 
the year now past is 164 vessels of 254,360 tons, as compared 
with 128 vessels of 178,827 tons for the corresponding period 
of last year. January contribution was 22,770 tons; 
February 37,160 ; March 30,720 ; April 56,420; May 37,520; 
and June 32,200 tons. . 

The item of most importance contributed to the July out- 
put was the steamet Rotorua, of 11,290 tons, launched by 
Wm. Denny and Bros., Dumbarton, for the New Zealand 
Shipping Company.’ This vessel will be propelled by a com- 
bination of turbines and reciprocating engines, as in the case 
of the same company’s Otaki, built and engined by the 
Denny firm two years ago. 

In respect of naval work, two interesting items launched 
were the torpedo-boat destroyers Acorn and Goldfinch, the 
former of 800 tons displacement, having Curtis turbines of 
18,000 indicated horse-power, by John Brown and Company, 
Clydebank, and the latter of 920 tons displacement, with 
engines of 12,000 indicated horse-power, by Fairfield Ship- 
building and Engineering Company. Only a very moderate 
amount of new-work has been placed during July, the 
principal items being two large intermediate steamers for 








windings is then connected to the bus bars and the other 


difference . of 180 deg. exist, the results may not be | 


engined by Caird and Company, Greenock ; a steamer of 
about 7000 tons carrying capacity for Glasgow owners, by 
Russel and Company, Port-Glasgow ; and a large steamer 
for New Zealand owners by the Clyde Shipbuilding ayq 
Engineering Company, Port-Glasgow. 


A DOUBLE-BEDDED TURBINE LATHE. 


THE turbine lathe, while possessing all the features of the 
ordinary machine of this description, has, in addition, severa| 
important detailsin its composition which separate it froin al] 
others intoa class ofitsown. It has to deal with work vary ing 
in diameter between wide limits, and in respect of this its design 
is influenced in many places. Thus the height of its ceitres 
from the bed can conveniently be made variable, while the 
speed of rotation, the cross travel of the tool rests, and the 
feeds must be capable of. being adjusted in a corresponding 
ratio. Again, the manufacture of turbines in many shops js 
intermittent, and as it cannot be economical to keep a large 








Fig. 1—DRIVING HEAD 


and expensive machine idle in the intervals between such orders, 
the lathe primarily intended for turbine work has frequently 
to be so designed as to undertake the general run of work in 
such shops. For this reason it becomes a nice question how 
far such a lathe should be of a specialised nature and how 
far it should follow the commoner lines of lathe design. 

To this class of tool the firm of G. and A. Harvey, Limited, 
of Govan, has for some time past given its attention, and in 
the accompanying engravings we show a turbine lathe recently 
supplied by it to Yarrow and Co., Limited, of Scotstoun. 
This lathe—see Fig. 3—is of the double-bedded pattern, that 
is to say, its bed-plate is formed of two castings bolted to- 
gether in the longitudinal direction. Four shear surfaces, 
two on each casting, are provided, and on each pair of shears 
two tool carriages slide, the loose headstock extending across 
all four. The left-hand end of the bed-plate is levelled off 
and forms a seating for the cradle carrying the face plate 
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Fig. 2—FLEXIBLE COUPLING 


spindle and the driving gear. Between this cradle casting 
and the bed, a stool, 1ft. in height, may be interposed when 
dealing with large work, corresponding stools on these occa 

sions being also placed beneath each tool carriage and the 
loose headstock. The bed-plate is 41ft. 9in. in length, and 
has an overall breadth of 7ft. 

The lathe receives its power from a 35 horse-power electric 
motor carried on the driving head, the axis of this motor 
being at right angles to the centre line of the bed. From 
Fig. 1 the details of the driving head will be gathered. It 
will there be seen that the motor spindle carries at its end « 
flexible coupling, to which is attached a bevel wheel meshing 
with a second carried on-a short shaft at right angles to th« 

centre line of the motor. At each end of this shaft a gear 
wheel is mounted, and these drive on to two corresponding 
wheels carried loosely on a second shaft parallel to that on 
which the second bevel wheel rotates. A clutch on the second 








the P. and O. Company, which are to be built and 
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DOUBLE-BEDDED TURBINE LATHE 


G., AND A. HARVEY, LIMITED, GOVAN, ENGINEERS 

















shaft is disposed between the two loose gear wheels, and 
enables either to be connected in the line of drive. From the 
second shaft the drive is taken in the usual manner either 
directly by coupling a large gear wheel on the right to the 
driving disc or through back gearing mounted excentrically 
on the headstock casting. i 
to the face plate through a pinion carried on the end of the 
second shaft, and gearing with an external toothed ring 
secured to the back of the face plate. The left-hand end of 
the back gear shaft is fitted with two wheels, either of which 


may be slid into gear with the corresponding wheels on the | 
| total length, and by means of a worm sliding on them power 


second shaft. There are thus six changes of gear, giving from 
one to sixty-six revolutions per minute. 


In either case power is conveyed | 


The flexible coupling referred to above as disposed between | 
the motor and the first bevel wheel is shown in Fig. 2. It | altogether, and these may all be started or stopped at the 


consists of two mild steel discs gin. apart in the open position, 
and held together by eight carefully fitted bolts. 


These bolts | pose. 


| carried on the end of the face plate spindle. 


Fig. 3 


flange. On the front of the face plate four removable 
hardened cast steel grabs are provided, so that the lathe can 
be used either for chuck work or face plate work. The face 
plate is 6ft. 64in. in diameter, the centre being 4ft. above the 
bed with the stools in place, and 3ft. when these are 
removed. 

The feeds and power traverses originate from a pinion 
From this, by 
a series of change wheels, four shafts extending the full 
length of the bed are driven. Two of these shafts, namely, 
those lying outside the bed-plate, are key-wayed along their 


| is transmitted independently to either tool carriage for feed- 
ing the various slides. There are eight changes of feed 


| Carriages, where friction clutches are provided for the pur- 
For traversing the carriages, an operation which can 


BRITISH RAILWAY ACCIDENTS DURING 1909. 





THE preliminary return of the above was noticed in our 
issue of May 13th last, and now the general report has been 
issued. 

Considerable changes have been made this year in the form 
in which the tables appear. In many cases, instead of giving 
the figures for each year during the last thirty years or so, 
the average for each decade is given. Some tables have their 
headings reduced in number, e.g., there are now eight heads 
for tram accidents instead of fourteen, while the information 
formerly given in two tables now appears in one. More 
details are also given of the principal accidents of the year in 
the summary. We regret, however, that particulars are no 
longer given as to how many collisions and derailments have 
occurred, as it is the number of these, and not the extent of 
the casualties, that is the real test as to safe railway?working. 
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are firmly secured to the mild steel disc on the motor spindle, 
and in the other disc they fit freely within bronze sleeves. 
In turn these sleeves are surrounded by and cemented to 
india-rubber sleeves, which finally are cemented within the 
holes provided for them in the second disc. The rubber 
sleeves before being driven into place in the disc were yin. 
greater in diameter than the holes. By -the above con- 
struction of coupling, the makers claim that the motor has 
full liberty to adjust itseif ‘on its seating, and that all the 
coupling bolts take an equal load when transmitting power. 

The face plate spindle is of hard steel.and runs in hard 


gun-metal bushes, the back journal being constructed as a | 


thrust bearing of the marine propeller shaft type—see Fig. 1. 
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Fig. 4—GENERAL ARRANGEMENT OF HARVEY'S 


be carried out separately on each, a threaded shaft 
extends down the length of the bed between each pair of 
shears. By the peculiar construction of loose headstock the 
right-hand tool carriages can be moved past the back centre 
sufficiently far to enable the ends of shafts or other work 
between centres to be faced. In the case of the two front 
carriages the feed shafts are led up through the stools to the 
top slides, so that short lengths, parallel or tapered, may be 
turned or bored by a self-acting feed on the tool slide, thus 
avoiding feeding the carriage asa whole. The loose head- 
stock in plan is T-shaped, the top bar of the T extending 
| across all four shears, and the vertical limb resting on a pair | 
| of secondary shears running along the whole length of the | 


The face plate is of heavy design, and is secured to its spindle | bed between and a little way below the central pair of the | 


by means of strong fitted bolts passing through the spindle 


| four main shears. 
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TURBINE LATHE 


In the figures as to the inquiries held by the assistant 
inspecting officers and sub-inspectors, no distinction was 
formerly madc ». to those which were, and those which weie 
not connected with the movement of trains. This has now 
been remedied, also an anomaly removed in treating the 
injuries to servauts ‘‘ by accidents from other causes’’ no 
differently tc those under the two other headings, i.e., no 
distinction is now made as to whether a man is absent under 
or over 14 days. 

The abstract of the cause for each accident inquired into, 
used to fill 44 pages. It now only occupies two, and the 
whole report is contained in 17 pages instead of 24. 
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ELECTRIC TRAVERSING RAILWAY TABLE 


Ss. 


H. HEYWOOD AND CoO., LIMITED, REDDISH, ENGINEERS 





ELECTRIC TRAVERSING TABLE FOR RAILWAY 
TERMINUS. 

AN unusual application of an electric traverser is to be 
seen at the Great Western Company's Moor-street Station at 
Birmingham, where, owing to its somewhat confined situat'‘on, 
thelong lengths of rail necessary to provide cross-over roads had 
to be avoided. Instead, two traversers have been provided, 
one on either side of the central platform, the intention being 
that, in addition to serving this platform, they shall eventu- 
ally be used for platforms on the other sides. Each traverser 
has upon it three tracks, as shown in the illustrations, at 
11ft. 24in. centres, so ensuring that a track shall always be 
opposite to the running rails and obviating the risk of vehicles 
falling into the pit for the traverse. The traversers are 60ft. 
long by 32ft. 10in. wide, and are designed to travel at a speed 
of 10ft. per minute when loaded up to 170 tons. The motive 
power is supplied by an 18 horse-power three-phase electric 
motor running at 710 revolutions per minute. Each is pro- 
vided with 36 travelling wheels, 2ft. diameter, which run on 
nine rails laid at right angles to the track rails—or four 
wheels to each rail. The under carriages of the traverser, 
numbering nine, are composed of two rolled steel joists, on the 
top of which are secured the six girders for supporting the 





kilowatt-hour when loaded with three engines weighing 
195.75 tons. The traversers were built by S. H. Heywood 
and Co., Limited, Reddish. 


ACCIDENTS IN COLLIERIES. 


AN important step towards reducing the number of colliery 
accidents and affording prompt and efficient aid in cases of 
accident has been taken by the Bureau of Mines established 
recently by the United States Government. The Government 
already has four ‘‘ rescue stations,’’ which will be given 
additional equipment, and nine new stations are to be 
established. The first stations were under the direction of 
the Geological Survey Bureau, but all this work has been 
transferred to the new Bureau of Mines. The mine accident 
investigations were first authorised by a law passed in May, 
1908, appropriating £30,000 for the purpose, and in that year 
an experiment station was established at Pittsburg. The 
station staff has carried on since then a series of investigations 
of explosives, coal dust, gas, electricity, and other possible 
causes of mine explosions. The relative safety of different 








THE TRAVERSING TABLE DURING CONSTRUCTION 


| 
rails. These are made up of three channels riveted together, | explosives has been investigated also, together with the con- | 


and the track rails are supported at intervals by sleeper plates. | 
| risk, and many explosives have been submitted by manu- 


| facturers for test at the experiment station. 


The platforms of the traversers are made up of chequered 
steel plates which project for some distance under the platform 


to prevent anyone falling therefrom and getting into the pit, | 


and the edges are finished off with an angle iron frame. 

The electric motor and traversing mechanism are carried 
on the traverser at about its middle and under the floor 
plates, one of which forms a removable door over the 
machinery for inspection purposes. The motor is coupled 
direct to a steel worm which gears into a worm wheel with a 
cast iron centre and phosphor bronze rim. The complete 
gear is contained in a cast iron box with an oil well for lubri- 
cation. An electric brake is fitted on the worm shaft and 
acts with equal force in either direction. Power is trans- 


| and artificial breathing equipment. 


| which explosions 
| years. 
that in each case the gases, dust and coked coal have been | 


mitted from the motor to the worm and thence to the worm | 
wheel, which is keyed toa countershaft extending in both | 
directions from the centre line.of the traverser, gear wheels | 
on the ends of the countershaft meshing with two cast steel | 


wheels on each driving shaft. Limit switches are provided 
to prevent overrunning of the traversers. 

The method of working is to move the traverser under the 
platform until the middle pair of rails on it come into line 


ditions under which they may be used with a minimum of 


Another line of investigation has been in connection with 
the use of mine-rescue apparatus, including oxygen helmets 
This has been extended 
to include education in the use of such equipment by foremen 
and inspectors, in order to develop methods for the prompt 
and efficient use of this equipment in actual rescue work. 
At the same time, the field force has made a study of under- 
ground conditions and methods in coal mining. Examina- 
tions have been made of nearly all the coal mines in 
have occurred during the past two 
A report of the Director of the Bureau shows 
analysed at the laboratory, and every effort made to deter- 
mine the explosibility of various mixtures of gas and air in 
the presence of shots of different explosives. The Government 


| has recently appropriated in all about £62,000 for mine 


accident investigations, to be distributed approximately as 


| follows :—For the rescue stations £24,000, £7200 for the 


with the train road. The engine then goes on to the traverser, | 


is uncoupled, and the traverser is run out so that the line en 
which the engine is standing comes opposite the rails forming 
the outgoing road, and the engine can proceed to the other 
end of the train. The handles controlling the traversers are 


buildings at the nine new stations, £7000 for their equip- 
ment, and £2000 for additional equipment at the existing 
stations. For the investigation of explosives £8000 is appro- 
priated, also £2800 for electricity in mining, £1600 for 
appliances for preventing mine accidents, £1000 for a 


| codification of mining laws, and £2000 for general techno- 


worked by the engine-drivers and are placed between the stop | 


blocks. They are locked with the signalling apparatus and 
controlled from the signal cabin, an indicator being provided 
to intimate to the drivers when the traverser is ‘‘ right ’’ or 
“*wrong.’’ Ina series of tests carried out on the traverser 
the time taken to traverse the distance of 11ft. 24in. varied 
between 64 and 70 seconds, and the total energy consumed 
varied between 0.119 kilowatt-hour when light, and 0.317 


logic investigations. For the analysing and testing of coals, 


| lignites, and other mineral fuels the appropriation is £20,000; 


this will include £7000 for chemical and physical investiga- 
tions, £5000 for the inspection of fuel purchased by the Govern- 
ment, £4400 for fuel efficiency investigations, £1000 for 


| lignite and heat investigations, and £800 for investigations 


as to the mechanical and heat éfficiency of briquetting coal. 
In addition to this, some of the State governments have 


passed laws and made appropriations for mine protection 
and rescue work. The rescue stations have rooms which 
can be filled with gas, and in which the men may learn how 
to use the helmets. Some mine owners have objected to this 
as unnecessary, but experience has shown that men who are 
simply instructed in the use of the helmets in the open air 
are liable to lose confidence, and lose their nerve when in a 
really dangerons position. For this reason the ‘‘ gas-room ”’ 
for educating the men is of the highest importance. 


INTERCHANGEABLE INVOLUTE GEARING.° 


WILFRED LEWIS, Philadelphia, Pa., Member of 
American Society of Mechanical Engineers. 


the 


By 


THIs paper was prepared at the request of the Meetings Cor 
mittee of the American Society of Mechanical Engineers as the 
contribution to the discussion upon the need of a standard or 
standards for gears to be considered at the joint meeting with the 
Institution of Mechanical Engineers in July, 1910. By way of 
explanation, it may be said that its author is chairman of a Co 
mittee on Standards for Involute Gears, appointed about a yes: 
ago by the President of the American Society of Mechanical Enyi 
neers to investigate the subject of interchangeable involute ge: 
ing, and to recommend, if found desirable, a standard or standards. 
This paper, however, is not to be considered as an expression of 
the opinions of the other members of the Committee, except wher 
so stated. 

When the subject of interchangeable involute gear tout!) 
systems was brought to the attention of the American Society «f 

















Fig. 1—Gear Testing Machine 


Mechanical Engineers in a ‘paper by Ralph E. Flanders, presented 
in December, 1908, a number of systems in general use were 
analysed, and their merits discussed from various points of. view, 
and the desire expressed that the Council be petitioned to appoint 


| a Committee to investigate the subject of interchangeable involute 


gearing, and, if found desirable, to recommend a standard or 
standards. In answer to this petition, the Council voted in 
January, 1909, that the President appoint a Committee of tive 
members to formulate standards for involute gears, and_present 
the same to the Council. Without anticipating in any way thi 
vonclusions of this Committee yet to be formulated, if, indeed, an 
agreement be possible, I believe it will be helpful to give publicity 














to the line of investigation upon which we have embarked, and 
thus obtain the benetit of such criticism or encouragement as it 

















Fig. 2—Gear Testing Machine, showing arrangement of Pivoted 
Frame and Spring for Measuring Thrust 


may provoke. At the first meeting of the Committee in June, 
1909, it was decided to obtain an expression of opinion from the 
manufacturers of gears and gear cutters, and Jater in October a 
circular letter was sent out. 

In response to this letter, about one hundred answers were 
received, expressing more or Jess interest in the subject and giving 
more or less conflicting preferences and conclusions. One corre 
spondent said he would hail with delight any system whereby 
complete interchangeability could be attained on gears running 
without noise up to 1000ft. a minute, as among automobile 
manufacturers noiseless gearing was always the chief end in view. 

The most desirable quality in gearing, and the one by which it 
is almost universally jadged, is quietness and smoothness of run- 
ning. Next to this come strength, durability, and permanence of 
form, and upon the last, of course, depend continued quiétness 
and smoothness of action. Friction and journal pressure‘are of 
less importance, but still worth considering, and before» hing 
any conclusions from theoretical copsiderations ‘alone, we propose 
to determine, if possible, in a practical.way, the relative ad- 
vantages of some of the systerns in common use, and, with these, 


American and British Mechanical Engineers Joint Meeting. Abstract. 

















Ava. 5, 1910 


THE ENGINEER 


153 








other systems to which we are disposed to give favourable con- 
sideration. 

An apparatus has been designed to make it possible to run gears 
under heavy loads at high speeds with a very small consumption of 
power. Provision has also been made for an adjustment of centre 
distance and means to measure the thrust between centres while 
the gears are running. ~ Of course, the thrust between centres can 
be estimated very closely for involute gears from the pressure 
angle on the teeth, but we anticipate results somewhat in excess 
of this on account of the excess in friction of approach over that of 
recess, and, if any but involute gears are tested, it will also be 
interesting to compute from experimental data the effective 
obliquities of other systems. We propose to determine the friction 
loss under various speeds and pressures for wheels and pinions cut 
to the Brown and Sharpe 144 deg. standard, the 20 deg. stubtooth, 
and a 224 deg. tooth with addendum of { module, or about 0.278 
pitch. These gears will be tested at normal centre distance, and 
also at distances about 1 per cent. or 2 per cent. of the pitch greater 
or less than this, and an effort will be made to hand graphically 
the noise produced under these different conditions. We believe 











Fig. 3—Details of Gear Testing Machine 


that accuracy and permanence of form can thus be given their 
proper influence on the reduction of noise. Itmay take some time 
to determine the effect on wear, but from the method of loading 
the teeth and the small amount of power consumed some indica- 
tion of the tendency of wear can be obtained. 

The experiments we propose should, therefore, give information 
unobtainable in any other way, and throw a flood of light on the 
problem in hand, It was hoped to have the work on them com- 
pleted in June so that the results might be communicated for dis- 
cussion at this meeting, but this has proved impossible, partly 
because of the magnitude of the undertaking, and partly of the 
delay in the completion of the testing machine. 

The apparatus used in making these experiments is shown in 
Figs. 1, 2and 3. The machine consists of a frame A designed to 
carry a pinion shaft in roller bearings at one end, and a frame B 
pivoted to it and designed to carry the gear wheels W engaging 
with a wide-faced pinion P on the pinion shaft. The frame B is 
held to the frame A at its"outer end by an adjustable clamping bolt 
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Fig. 4—Gear Types Tested in the Machine 


C, and provision is made to measure the thrust on the centres by 
means of the spring D acting between the frame A and an adjust- 
able abutment on the frame B. The gear wheels to be tested con- 
sist of a central gear with a wide face and two side gears with 
narrow faces. The central gear carries two heavy cross pins G, 
which pass through clearance holes in the side gears, and the side 
gears carry two heavy pins H, which pass through clearance holes 
in the central gear. etween the projecting ends of these pins 
G and H, heavy helical springs S are inserted, upon which pressure 
can be applied by means of the set screws K 

The pressure of these four springs S is resisted by the gear 
teeth, the middle gear pressing against one side of the pinion 
teeth and the side gears pressing against the other side. The 
pinion thus becomes simultaneously a driver and a driven gear, 
and the power required to turn it when loaded in this way is only 
that required to overcome the friction of the teeth and whatever 
resistance there may be in the gear journals. The latter presum- 
ably is very small indeed, but provision has been made to measure 
it by substituting plain cylinders without teeth for the gears and 
pinion, and running these under the same journal pressures. By 
deducting the resistance due to ournals from the total resistance 
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with running gears, the friction of the teeth alone can be deter- 
mined, 

In operation this machine is driven by an extension to the pinion 
shaft, carried to bearings several feet distant to permit of ample 
flexibility. The knife edge directly beneath the pinion rests upon 
a permanent support, and the other knife edge is carried upon the 
platform of a small platform scales. The driving moment in the 
pinion shaft will, therefore, be measured by the scale reading at 
the end of an arm 20in. long, and, by reversing the direction of 
motion given to the pinion shaft, the effect of any initial lateral 
strain in the driving shaft can be eliminated. 

Fig. 4 illustrates three types of gearing to be tested by Messrs. 





Fig. 5—Bilgram System—Pinion with Undercut Teeth 


Green and Doble, and with these other types may be included 
later on. 

Figs. 5, 6, and 7 illustrate a group of involute gears designed by 
Mr. Bilgram to engage a rack of 14-deg. obliquity, and to demon- 
strate the possibility of using pinions of ten or even nine teeth 
with such a rack, provided the addendum can be varied. Without 
wishing to advocate the use of a variable addendum in inter- 
changeable gearing, it is interesting to note the possibility of 
making a tentative solution of the problem in this way. A set of 
these gears has kindly been furnished by Mr. Bilgram for making 
a comparative test. He has also made a set of models, from which 
the figures have been photographed, and, referring to them, he 
gives the following explanation :— 

‘* While the involute system of gearing has decided advantages 





Fig. 5—Bilgram System --Pinions with Increased Addenda in 
Mesh with Gear 


over any other, it has the one disadvantage that the faces of the 
teeth of wheels come into interference with the flanks of pinions, 
if the latter have a comparatively small number of teeth. _ Unless 
the flanks of the latter are undercut, the teeth will interlock, or, 
at least, mesh improperly. 

‘‘In making a single pair of wheels, a remedy can readily be 
applied. There are two ways in which interference can be avoided, 
namely, either by increasing the angle of pressure or by shortening 
the addendum of the wheel. If the latter method is chosen, and it 
is desired not to reduce the working depth of the teeth, it is neces- 
sary to add to the addendum of the pinion the amount taken from 
the addendum of the wheel. 

‘‘This latter method is out_of the question when the problem is 





Fig. 7—Bilgram System—Pinions with Increased Addenda in 
Mesh with Rack 


given to make an interchangeable set of spur wheels from a rack 
down to a 12-tooth pinion. This problem may be solved by a com- 
bination of both remedies alluded to.” 

The method consists of making racks and larger wheels with nor- 
mal addendum, but increasing the addendum of pinions just enough 
to prevent the rack tooth from interfering with the flank. The 
samples presented—Figs. 5 to 7—consist of a rack R and a 36-tooth 
wheel W, with angle of pressure of 15 deg. and addendum equal to 
the modulus. The 12-tooth pinion A, generated by a rack, corre- 
sponding to rack R, shows the undercutting thereby produced. 
Obviously this pinion will not work, as so much of the involute is cut 
away that the path of contact is materially less than one pitch. But 
there are also shown pinions of twelve, ten, and nine teeth, made 
with increased addenda. These were generated by a rack like R, 
but with a somewhat greater addendum than that used in genera- 
ting the wheel W, and a somewhat greater cutting depth. _If 
these pinions are then mated with ‘wheels of a* large number of 





teeth, they will not enter as far as with pinions of equal number of 


teeth, and have, therefore, a slightly less working depth. On this 
plan may be based a system of involute gearing with a working 
depth of twice the modulus, and with a moderate pressure angle, 
15 deg. in the samples submitted. 

Although the experiments already made are not by any means 
conclusive, enough has been done to indicate that the friction loss 
in gear teeth is influenced, toa greater extent, by the length of 
the addendum than by the obliquity of the system. 





TOOTH GEARING.* 
By Mr. J. D. STEVEN, A.M.I. Mech. E., of Birmingham. 


THE subject of gearing is one which has received a considerable 
amount of attention in recent years. Numerous articles have 
appeared in the technical papers, and suggestions have been made 
on different methods of cutting wheels, and on various modifica- 
tions for proportions of teeth. The views expressed have not, so 
far, resulted in any marked uniformity of opinion, and it is with 
the hope of opening such discussion that will lead to more uni- 
formity that this paper has been written. The cycloidal shape 
has not been considered, the involute being in most general use. 
The following remarks are intended to apply more particularly to 
gears of comparatively fine pitches—from, say, the smallest up to 
4 DP or 3 DP. ‘ 

Gear-cutting machinery.—A vast amount of ingenuity has been 
expended in the design of machines to produce gearing of the 
accuracy required, and the work turned out from many of them 
could hardly be improved upon. In considering the merits of 
these machines, however, one is inclined to ask why so many of 
them should cut forms of teeth more or less different from each 
other. On the whole, the differences are slight, but they are 
often sufficient to prevent smooth rolling between the gears. It 
may be of interest briefly to consider a few of the principal 
makes of gear-cutting machines, particularly with regard to this 
variation in tooth shape produced by them, and their ability or 
otherwise to produce teeth of the same shape. 

Bevel gears. —For cutting bevel gearing there is little doubt that 
the generating machine has largely superseded the type working 
with a former. 

Machines with formers.—These machines produce not a true form 
of tooth, but one which is adjusted to do away with undercut, like 
that produced by a Brown and Sharpe rotary cutter. The formers 
are, to some extent, a source of trouble, as slight differences in 
their shape will cause difficulty when different numbers of teeth 
have to roll with each other. The advantages of these machines 
are that they are very stiff in construction, and, therefore, speedy, 
and that a strong form of tooth is produced, which rolls, in many 
cases, quite satisfactorily enough, particularly for differential 
pinions, which do not run continuously, or ata high speed. The 
first cost, too, is generally less than that of a generating machine. 

Bevel generating machines.—The best known at present are the 
Bilgram beve) planing machine and the Gleason generating bevel 
planer. These machines are capable of cutting all gears within 
their capacity with true forms of teeth, so that they will roll satis- 
factorily with each other. Increased angle of pressure can be :pro- 
duced, and proportions of teeth—depth. &c.—altered at will on 
either make of machine. Generally speaking, the Gleason machine 
is the speedier, and the Bilgram produces, perhaps. the finer finish. 
From the purely machine shop point of view the first cost is high, 
and they require skilled attention to keep them in thorough order, 
so that a simpler type of tool might be more suitable where such 
skilled attention was not available. The gears from these two 
machines can be made interchangeable with very little trouble, 
and a high degree of accuracy can be attained. 

Spur gears.—For cutting spur gears there are three principal 
methods, namely, by rotary cutters, generating planing, and hob- 
bine. For the first method the Brown and Sharpe machine is’ pro- 
hably the best known, and with cutters accurately made to Messrs, 
Brown and Sbarpe’s formula exceedingly satisfactory gears are 
produced. However, all gears having below thirty teeth, if made 
to the Brown and Sharpe figures, are undercut below the pitch line 
to provide for clearance of the engaging teeth, as will be seen in 
the diagrams later on, and, as undercut cannot be produced with a 
rotary cutter, an amount of adjustment is required in the shape, 
which affects the teeth rolling with those produced by other 
methods. If the standard tooth shape can be so altered as to 
allow of a reasonably small number of teeth being cut without 
alteration to the true form either above or below the pitch line, 
there is no reason why the single-cutter method should not con- 
tinue to hold its own with any others for some time to come. 

Spur generating machines.— Amongst generating machines the 
Fellows gear shaper and the Reinecker spur gear planing machine 
are well known. The Fellows forms the teeth with a cutter which 
corresponds to a p*nion of the same pitch as the gear being cut. 
A very satisfactory tooth is so produced, but with the standard 
form of cutter metal is removed below the pitch line, and the tops 
of the teeth: are left practically square, so that they do not roll 
satisfactorily with those cut.by the Brown and Sharpe methods. 
An advantage in this machine is that gears can be cut close to 
a solid flange, sufficient clearance only being necessary to allow 
cuttings to get away from under the tool. In the author's 
experience the Fellows machine hardly produces work so quickly 
as the rotary cutter method. 

The same reasons as the above prevent teeth cut on a Reinecker 
planer from rolling with those cut on a Brown and Sharpe 
machine. The Reinecker is, however, a very ingenious machine, 
vlaning the teeth with a flat-sided cutter exactly as a beve! planer 
does, and the angle of pressure can be varied in particular cases. 
Its great disadvantage is the time required to cut a given gear, 
which is about double that taken on a Brown and Sharpe. 

Hobbing machine.—The hobbing process, which is, of course, 
really a generating one, has of late years come much into favour, 
and .with well-made hobs very satisfactory work can be done at 
least as rapidly as on a Brown and Sharpe machine. 

The principal difficulty from the machinist’s point of view is 
that unless he can produce gears from a hobbing machine to roll 
with others its use is at once limited. It is fairly easy to make a 
hob which will cut teeth of a Brown and Sharpe shape, but these 
will not then roll with those cut by generating methods, so that a 
double or even larger stock of hobs would have to be kept to meet 
all cases. This alone isa serious item of expense in days when 
most tools are made of high-speed steel, costing anything over 
1s. 6d. per pound. 

Worm-gearing machines.—Worm gears are usually made by 
cutting the worm on a lathe or special thread milling machine, ard 
the wheel by feeding a taper hob past its diameter at the proper 
working centres. In some cases a straight hob is used which is 
fed into instead of past the wheel. In neither case is the shape of 
tooth affected by the machine used, so that the importance of the 
merits of different machines from this point of view does notarise. 

Advantage to machine shop of uniform tooth.—It is evident from a 
brief consideration of a few typical gear-cutting machines that 
any change in tooth proportions which would enable any of them 
to be used with equally successful results would be welcomed in 
many machine shops. At present it is often the case that two or 
three machines can stand idle, while the heap of blanks grows 
larger instead of smaller round others which have produced the 
first few gears, and must cut the remainder for the sake of inter- 
changeability. Before advocating a change in the standard form of 
tooth, however, it is necessary carefully to consider it as affecting 
(1) the supporting and housing of the gears, (2) the strength of 
the teeth, and (3) the amount of contact surface, and any other 
proportions which go to make a smooth-running wheel. Unless we 
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can satisfy the user of the need for change, the machinist’s 
troubles are unlikely to influence opinion as to the best form, In 
speaking of users, it may be interesting to note here that of six 
leading automobile firms who were asked their opinion on the 
standard tooth, two believed a change necessary, two gave a 
qualified reply to the effect that they sometimes departed from 
Brown and Sharpe shape, and that they always thought there 
should be more eutters to-a set, and two others were satisfied with 
the present state of affairs. 

As it is obvious that we must do away with undercut in our 
tooth if we are to cut gears at all with a single milling cutter, and 
get the full strength where it is required, namely, at the root, an 
increased angle of pressure* seems to be the first alteration 
desirable. But increased angle of pressure increases the load on 
the bearings, which, carried to an extreme, would be a substantial 
reason for remaining as at present. If, however, an increase 
from 144 deg. to, say, 20 deg., or at most 224 deg., will satisfy 
the conditions, there are few cases where bearings could not be 
made to safely take a load greater by 5 per cent. or 6 per cent. 
than before. 

Again, if the first alteration is to increase the pressure angle, 
we at once increase the strength of tooth by broadening it at the 
base, so that there can be no objection on this score. If, then, 
as they appear to the author, these are the two slightly 
extraneous points likely to arise in considering the effect of a new 
shape, they are not difficult to dispose of, and there is no reason 
why the matter cannot be considered solely with a view to arriving 
at the best shape for general purposes. 

Models of teeth.—In order that the subject of tooth dimensions 
and proportions might be examined, there has been recently made 
at the author’s works a number of cardboard models with teeth 
carefully laid ont full size. A table is used having a straight-edge 
tixed to one side, and against this is laid a cardboard rack. A 
segment of a pinion of twelve teeth is fixed ona centre at the 
proper working distance, and a sheet of glass laid over the whole. 
By moving the rack along the straight-edge the pcints of engage- 
ment of the teeth can be most satisfactorily observed. The 
rolling of the segments with each other is arranged by fixing them 
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Fig. 1. Stub 20? A.O.P. Tooth 
in mesh with rack. 


Fig 6. Full depth 20° A.0.P. 
Tooth in mesh with rack 





Figs. 1 to 7 


on pins at the proper centres. They can then be moved round 
under a glass plate and their contact, &c., in different positions 
noted. 

The diagrams—Figs. 1 to 13—are produced from photographs 
of such models. In all the diagrams the principal parts of the 
teeth are lettered thus :—(A) Addendum points ; (P) Pitch line ; 
(B) Base line ; (D) Working depth ; (D!) Whole depth. 

Table I. shows particulars of the models which were used. The 
large pitch was adopted so that the differences in the various 
forms could be more clearly seen. 


TABLE I.—Details of Gear Teeth. 
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Standard thickness 
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Brown and Sharpe tooth.—Figs. 1 and 8 show a 144 deg. angle 
rack, and engaging with it a 12-tooth pinion laid out correct to 
tigures, and with no correction for undercut. This is, of course, 
the tooth which would be generated by a hob or by other form of 
generating machine if the tool was not altered to prevent the base 
of the tooth being so weakened. From this diagram the amount 
of undercut necessary in a 12-tooth pinion to enable it to clear the 
points of the rack teeth is clearly evident, and the sudden change 
in form of touth just below the pitch line is somewhat startling to 
anyone who has not, so far, had the necessity or inclination to 
consider the subject. 

The rack tooth immediately to the left of the centre line is seen 





* The angle of pressure of a pair of gears may be defined as the angle 
made by the line of mutual pressure with the common .tangent to both 
pitch circles at their point of contact, 





with its point just meeting the pinion below the pitch line, and 
shows why the clearance is required. 

In motor car back axles, where it is quite common to have 14 or 
even 12 teeth in the bevel driving pinion, this weakening of the 
base of the tooth is of increasing consequence, as the tendency 
increases to have a higher horse-power than the nominal. If the 
gears are cut on a generating machine the tooth can only be 
strengthened by adopting a greater angle of pressure. 

Figs. 2 and 9 show the standard Brown and Sharpe tooth as it 
would be produced by a single circular cutter. Here the flanks of 
the tooth are radial, and give greater strength at the base. The 
amount of rounding off on the rack tooth is seen in this diagram, 
this being required, of course, to clear the part of the pinion tooth 
below the pitch line. With a pinion as shown, it is obviously 
necessary to round off the points, not only of rack teeth but of the 
teeth of gears containing any larger number of teeth than the 
pinion has when they are required to run with it. The amount of 
this rounding is, as stated in Messrs. Brown and Sharpe’s own 
treatise on gearing, to be determined more by experiment than by 
rule. It introduces an uncertain quantity into the work of laying 
out gauges, and certainly removes, coupled with the radial flanks, 
a great part of the proper form of the tooth. 

Figs. 3 and 10 show an attempt to run a generated gear with a 
Brown and Sharpe standard. It can at once be seen that the 
point of the generated tooth on the right-hand pinion is overlap- 
ping the other, and would have to be considerably rounded, in an 
actual gear, before it could be made to run. 

Fig. 4 shows the same two gears in a different position with 
relation to each other. The points of the outer teeth on the 
Brown and Sharpe pinion are some distance away from the flanks 
of the generated gear, so that the load is all on the one tooth. 

In Figs. 5 and 11 is shown a form of short or ‘‘stub” tooth 
engaging with a «traight-sided rack, the angle of pressure being 
144 deg.; while this appears to be, and to some extent is, stronger 
than the Brown and Sharpe tooth of standard depth, there is still 
undercut, and this will be required in ‘‘ stub” teeth in any pro- 
portions so long as the 144 deg. pressure angle is retained. 

Increased angle of pressure.—Having seen the limitations of the 
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tooth with 1445 deg. pressure angle, it is worth considering whether 
an increased angle will result in a better form for universal adop- 
tion. While, as already pointed out, a slight increase in bearing 
pressure cannot be a very serious objection in most cases, there is 
no object in increasing the angle, and consequently pressure, 
more than necessary. 

In Figs. 6 and 12 is shown a tooth of standard depth, but with 
an angle of pressure of 20 deg. It will be noted that the undercut 


TABLE II].—Contact on a Tirelve-tooth Pinion. 
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(These figures are approximate.) 


is very slight, so that it would disappear in a gear of a few more 
teeth than the pinion shown. 

We can now increase the angle by a few degrees, or endeavour 
to dispose of the remainder of the undercut by other means. 
Having reached the required result so nearly by an increase of 
only 54 deg. angle, and consequently an increase of about 5 per 
cent. load on the bearings, it may be better to leave this propor- 
tion as it is; or, on the other hand, it may be better still to 
increase the angle, and leave the other proportions alone. The 
author is inclined to favour the former alternative. 

In a paper read by Mr. Wilfred Lewis before the Engineers’ 
Club, Philadelphia, in 1900, an increase of pressure angle to 
20 deg. or even 223 deg. is advocated, but the depth remains un- 





altered, In a pamphlet published by the Fellows Gear Shaper 
Company in 1907 a 20 deg. is advocated, with a short or stub form 
of tooth. Here we have a difference of opinion in two quarters 
where consideration has been given to the subject, and so long as 
such differences exist it is difficult for the ordinary user of gearing, 
with probably but a slight interest in such questions, to decide on 
the best form for his work. 

A list giving the amount of contact with each form of tooth, and 
various numbers of teeth of each form, would be somewhat 
lengthy, but Table II., giving the contact on a 12-tooth pinion, of 
dimensions as in Table I., may be of interest. 

It is well to remember that in teeth such as the Brown and 
Sharpe 144 deg. angle the larger the number of teeth running 
together the less is the contact, owing to the rounding of the tops, 
and whereas when a tooth is used of such proportions that the 
correct shape requires no alteration, there is no decrease in contact 
with larger numbers of teeth. 

It will be seen from Table IT. that in the teeth under consideration 
those with 144 deg. —— angle would have rather more contact 
than the 20 deg. stub form were it not that the undercut extends 
above the base line, and so interferes with the contact. As at 
about 25 teeth the proper working curve will not be interrupted 
in this way, its length with 144 deg. angle, and ordinary depth, is 
0.175in, greater than with 20 deg. and stub depth. Jn small 
numbers of teeth the stub contact is actually the greater, and in 
all numbers of teeth the proportion of working curve to total is 
much greater. 

Figs. 7 and 13 show a pinion with such teeth in mesh with a 
rack. This tooth is advocated by the Fellows Gear Shaper 
Company, but their method of fixing the depth seems unnecessarily 
complicated. They advocate having a4-pitch tooth with 5 P depth, 
a 5P with 7 P depth, a 6 P with 8 P depth, and so on ; the depth 
in every case but the 4-pitch being that of a pitch No. 2 finer. 

As module and various odd pitches have to be dealt with, a more 
general method of fixing this dimension would be, in the author's 
opinion, an advantage, and to take one-quarter of the circular pitch 
as the addendum in each case isa much simpler thing to remember. 
The difference is not much between this and the Fellows depth. 

The following figures show what the difference is on a 6 P gear: 








Fellows. Author. 

6/8P. cP, 
ee a ee sup 
DOGOGM.. 1. «« +s se so OER 0.1570 
Whole depth os se os OSES 0, 2880 
Thicknees .. 0.2617 0.2618 


or a difference of 0-0068 in-the whole depth. 

What has been said applies, of course, equally to either spur or 
bevel gears. 

The author feels, as stated in the early part of this paper, that 
conditions have so radically changed during the last few years, 
there is every reason to consider the question now with an open 
mind, and in the fullest possible manner. Ifa new form of tooth 
is desirable, it is his opinion that the stub form with 20 deg. angle 
of pressure would be a change in the right direction, because : 

a) It can be used right down to ]2 teeth in its true form, and 
cut on eithera single cutter or generating machine. 

») It is altogether a stronger form than that most commonly 
used at present. 

(c) A very large proportion of its face does useful work. 

d) The possible objections on the score of less contact and 
greater bearing pressure are so slight as to be nearly negligible. 





LAUNCHES AND TRIAL TRIPS. 


DARLINGTON, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company ; to the order of Wilson’s and North- 
Eastern Railway Shipping Company ; dimensions, 255ft. by 36ft. 
by 17ft. 4in.; engines, triple-expansion, 234in., 38in., 62in. by 
39in. stroke ; launch, July oth. 

LEUCADIA, steel screw steamer; built by the Tyne Iron Ship- 
building Company, Limited ; to the order of the Internationa 
Line Steamship Company, of Whitby ; trial trip, July 7th. 

BENPARK, steel screw steamer ; built by Craig, Taylor and Co.; 
to the order of Joseph Hoult and Co., of Liverpool ; to carry 7000 
tons ; launch, July 9th. 

DvcHEss OF RICHMOND, paddle steamer; built by David and 
William Henderson and Co,, Limited ; to the order of the London 
and South-Western and London, Brighton and South Coast Rail- 
way Companies; dimensions, 198ft. by 26ft. by 9ft.; engines, 
compound, 27in., 5lin. by 54in. stroke, pressure 130 Ib. ; trial trip, 
July 12th. 

STEPHEN FURNESS, steel screw steamer ; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of the 
Tyne-Tees Steam Shipping Company ; dimensions, 300ft. long : 
engines, triple-expansion, 26in., 42in., 72in. by 48in. stroke, pres- 
sure 180 1b.; constructed by Richardsons, Westgarth and Co.; 
trial trip, July 12th. 

REGISTAN, steel screw steamer ; built by Wm. Gray and Co,; to 
the order of Frank C. Strick and Co., Limited, of London ; 
dimensions, 362ft. by 46ft. 6in. by 24ft. 9in.; engines, triple 
expansion, 25in.. 40in., 65in. by 42in. stroke, pressure 180 ]b.; con 
structed by the builders ; trial trip, July 14th. 

EGGESFORD, steel screw steamer ; built by Craig, Taylor and Co. ; 
to the order of W. J. Taten and Co., of Cardiff ; dimensions, 
373ft. by 51ft. by 23ft. 6in.; engines, triple-expansion, 25in., 42in., 
68in. by 45in. stroke, pressure 170 lb.; constructed by the North 
Eastern Marine Engineering Company ; trial trip, July 16th. 

BovuKApRA, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Frank C. Strick and Co., Limited, of 
London and Swansea; dimensions, 362ft. by 50ft. by 25ft. 114in.; 
engines, triple-expansion, 24in., 38in., 64in. by 42in. stroke. 
pressure 1801b.; constructed by the builders ; trial trip, July 21st. 

WINpsoR, steel screw steamer ; built by Wm. Doxford and Son, 
Limited ; to the order of Edward Nicholl and Co., of Cardiff : 
dimensions, 345ft. by 48ft. by 27}ft.; engines, triple-expansion, 
25in., 4lin., 66in. by 45in. stroke ; constructed by the builders ; 
launch, July 21st. 

DALECREST, steel screw steamer ; built by the Northumberland 
Shipbuilding Company, Limited; to the order of Taylor and 
Worthington, for the Dalecrest Steamship Company, of Liverpool ; 
dimensions, 390ft. by 49ft. by 29ft.; to carry 7450 tons; engines, 
triple-expansion, 25in., 4lin., 69in. by 48in. stroke, pressure 
180 lb.; constructed by Richardsons, Westgarth and Co., Limited ; 
launch recently. 

THAMES, steel screw steamer ; built by the Goole Shipbuilding 
and Repairing Company ; to the order of Mr. E. P. Richardson, of 
Hull; dimensions, 245ft. by 24ft. by 11ft. 10in.; to carry 500 tons; 
engines, triple-expansion ; launch, recently. 





INSTITUTE OF MARINE ENGINEERS.—By the invitation of the 
management, the members of the Institute of Marine Engineers 
will visit the Naval, Mercantile Marine, and General Engineer- 
ing Exhibition on Saturday afternoon, September 17th. In the 
evening the following papers will be read and discussed :—‘‘ The 
Internal Combustion Engine,” by Mr. W. P. Durtnall (member) ; 
‘‘Electro-magnetic Transmission of Power for Main Marine 
Propulsion,” by Mr. Jules Lecoche (member); and ‘‘The Tele- 
motor,” by Mr. W. G. Gibbons (member). Sir David Gill 
K.C.B., President of the Institute, will preside. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





A SENSITIVE TWO-FLUID MANOMETER, 


Sir,—In a letter to THE ENGINEER for April 15th, page 380, 
Mr. C. H. Wingfield writes :— 

(a) ‘The construction of Mr. J. A. Smith’s manometer, as 
described in your article on page 366, is identical with that of an 
instrument designed by the late Mr. J. Macfarlane Gray.” 

(b) ‘If filled as described in your article, it [in my instrument] 
would appear that, unless the level in the tank above Z—contain- 
ing the lighter fluid—is higher than the level in the other tank, 
the position of the surface of separation under zero pressure will 
he inside the tank instead of at Z” [as shown]. 

(c) ‘‘1 described an inverted form of the gauge in the ‘ Transac- 
tions’ of the Institute of Naval Architects, Vol. XLIII.” 

In reply : 

(a) In none of the engineering treatises, indices, or apparatus 
lists available to me in Melbourne can | find reference to the 
differential gauge assigned to the late Mr. Gray, but Mr. Wing- 
field’s own description shows that there is a radical difference in 
identity. In the gauge described in the letter it is necessary to 
make synchronous readings of the two liquid surfaces of two 
separate columns (not a simple matter if there is slight change or 
oscillation), and the range of either surface is (for equal pressures 
just one-half of that given by a single reading of one surface in the 
case of the instrument devised by myself. 

(b) The levels do differ. The difference is a necessary conse- 
quence of equilibrating two columns of liquids of differing specific 
yravity. Because of that difference the instrument is possible 
and acts ; because of that difference the zero surface is as shown 
in the illustration, not in an inaccessible position, as surmised in 
the letter. Analysis and three actual instruments before me 
demonstrate that this should be and is so. 

(c) The volume referred to is not accessible in Melbourne, and I 
am not aware of the construction of Mr. Wingfield’s own instru- 
ment, but, independently, a number of forms of the ‘ inverted ” 
type were designed and abandoned in an attempt to obtain ulti- 
mate simplicity. The form finally arrived at is described on 
page 366 in your issue of April Sth. It costs little, may be sent 
i long rail journey, may then be hung on a nail, and is at once 
capable of indicating visually correctly pressures of the order of 
eight-hundredths of one inch of water. 

The need for such an instrument in practice and research — as, 
for instance, in conjunction with the Pitot tube in determmation 
of low-velocity gaseous flow—is marked. The existence of avail- 
able instruments suited to such ends is certainly not a matter of 
common engineering record or knowledge. So fur as the instru- 
ment alluded to in your article is concerned, it was described in 
detail and application, and the description was freely published 
for general use. 


Melbourne, Australia, June 9th. JAs, ALEX. SMITH. 





FLOATING DOCKS, 


Sir,—We have before us the No, 2845 of the 8th inst. of your 
paper, and note that you give a table of different docks on page 34. 
Amongst others, we find there notes on our dock No, 5, built in 
1909, which are not quite correct, and we therefore hasten to give 
you the exact data as follows :—Extreme length, 730ft.; breadth 
at entrance, 132ft.; lifting power, 46,000 tons. We would be 
greatly obliged to you if you would find an opportunity of insert- 
ing a correction in this direction. 


Hamburg, July 28th. BLOHM AND Voss, 





NortTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 2 
o'clock, on Saturday, August 6th. The following report will be 
open for discussion : — to the Right Honourable the Secre- 
tary of State for the Home Department on the circumstances 
attending an explosion of coal-dust which occurred at Darran 
Colliery, in the Cardiff Inspection District, on the 29th October, 
1909. By Messrs. W. N. Atkinson and Fred A. Gray, H.M. 
Inspectors of Mines. 


THE INSTITUTION OF GAS ENGINEERS. —The visit of the German 
Association of Gas and Water Engineers to Great Britain, which 
was postponed on account of the death of King Edward, has now 
been arranged to take place during the week commencing 2nd 
October next. The visitors are to be the guests of the Institution 
of Gas Engineers, the Gas Light and Coke Company, the South 
Metropolitan Gas Company, the Croydon Gas Company, and the 
Corporations of Edinburgh and Glasgow, respectively, of which 
latter city, the Engineer of the Gas Department, Mr. Alex. 
Wilson, M. Inst. C.E., is now the president of the Institution of 
Gas Engineers. 

Triats OF H.M.S, GLoucester.—-The second-class cruiser 
Gloucester, 4850 tons displacement, built and engined by Messrs 
W. Beardmore and Co.,  eeanring and launched last October, after 
being docked in Govan Graving Dock, went down the Clyde on 
July 25th, to the Tail of the Bank. After carrying out preliminary 
engine trials that afternoon on the Firth she returned to the 
anchorage, where she was coaled. Her first official trial took place 
on Friday, July 29th, following on the arrival of the navigating 
arty, which was the nucleus crew of the battleship Albemarle, now 
being refitted at Portsmouth. The Gloucester went a 12 hours’ 
progressive trial, and left again on the 30th for a 20 hours’ pro- 
gressive speed trial. Her other tests, including gun trials, full- 
power speed trials, &c., are being carried out this week, extending 
till 6th August. On her completion she will go into commission as 
a unit in the Home Fleet under Captain W. H. Cowan, D.S.0. 


INSTRUCTION IN RAILWAY ENGINEERING.—A course of instruc- 
tion in railway engineering will be given at the City and Guilds 
College, Exhibition-road, South Kensington, London, S.W., under 
the general supervision of Professor W. E. Dalby, M. Inst. C.E., 
Professor of Civil and Mechanical Engineering at the City and 
Guilds College. The course is intended for post-graduate and 
other duly qualified students, and will include lectures, exercises, 
drawing-office, research, and laboratory work. During the first 
half session, October to December, 1910, Professor W. E. Dalby 
will lecture on ‘‘ The Steam Locomotive ” on Tuesdays and Thurs- 
days, from 12 noon to 1 p.m., beginning on Thursday, October 
6th and ending on Thursday, December 22nd. Mr. W. T. 
Stephenson will lecture on “ Railway Organisation” on Wednes- 
days, from 10 to 11 a.m., beginning on Wednesday, October 
12th, and ending on Wednesday, December 2Ist, and from 
January 18th to Wednesday, March 29th. Mr. H. G. Brown, 
M.I.E.E., will lecture on ‘‘ Railway Signalling” on Tuesdays and 
Fridays, from 12 noon to 1 p.m., beginning on Tuesday, January 
17th, and ending on Friday, February 17th. In the second half 
session Mr. Philip Dawson, M. Inst. C.E., will deliver lectures on 
‘Electric Traction and Railway Electrification” on Tuesdays, 
from 12 noon to 1 p.m., beginning on Tuesday, February 21st, and 
ending on Tuesday, June 27th; and Mr. H. Deans, M. Inst. 
C.E., will lecture on ‘Bridge Design and Permanent Way” on 
Wednesdays, from 5 to 6 p.m., beginning on Wednesday, 
February 22nd, and ending on Wednesday, May 24th. Further 

articulars can be obtained from the Dean (Professor W. E. 
Jalby), City and Guilds College, Exhibition-road, S$, W. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Holidays. 

THERE has not been much business done this week, in 
consequence of the holidays, which have afforded a welcome respite 
from work, and have been taken advantage of by the manufac- 
turing population of the Midland towns to an extent almost unpre- 
cedented. This does not look as though trade was as bad as has 
been reported. Indeed, the trip bookings from the Black Country 
have averaged 25 per cent. better than last year. Doubtless the 
favourable weather has had much to do with this. 


Midland Iron and Steel Wages Board. 

The average net selling price for the two months May and 
June, as declared by the Midland Iron and Steel Wages Bosrd, 
was £6 6s, 11.54d., or an improvement of 1s. 2.14d. upon the 
return for the previous two months. The new output is 33,837 
tons, which was a decline of 3562 tons. The increase in the selling 
price was not sufficient to affect wages. which remain &s. 6d. per 
ton for puddling from August 8th to October Ist, and all other 
mill and forge wages will also continue unaltered. The details of 
the production are as follows :—Bars, 22,432 tons ; angles and tees, 
805 tons ; plates and sheets, 1194 tons; hoops, strip, and miscel- 
laneous, 9404 tons. 


Pig Iron. 

Crude iron continues firm, and production is we:' in hand, 
so that stocks are kept from unduly accumulating. (... ler forge 
pig iron is quoted 48s.; part-mine, 51s. to 52s,; |est all-mine 
forge, 85s.; foundry, 90s., and cold blast, 115s, For Northampton, 
48s. to 49s. is asked, and for Derbyshire, 50s to Sls. Some 
makers are inclined to ask more money than recc atly. 


Manufactured Iron. 

In the galvanised sheet trade some good foreign orders 
continue to be received. Manufacturers quote £11 5s. to 
£11 7s. 6d., which figure, however, does not allow much margin 
for profit. Unmarked bars are quoted at £6 2s, 6d. to £6 5s., with 
only a quiet demand. _ Beigian iron is still coming into the district 
under old contracts. The marked bar makers are well off for work 
and quote £8. The recent reduction in gas strip has improved the 
inquiry. Makers are now quoting £6 5s, to £6 7s. 6d. For slit 
nail rods £7 5s, is asked, and for rivet iron £6 15s, to £7. 


Structural Steel. 

A large quantity of structural steel is being produced, 
and prices are well maintained. Mild steel engineering bars are 
quoted £6 lds, to £7; angles, £6 7s. 6d. to £6 10s.; joists, £6 5s. ; 
and girder plates, £6 17s. 6d. to £7; boiler plates are £8 2s. 6d. 
to £8 5s, 


Semi-finished Steel. 
This is in fair request, with quotations continued at 
£4 17s. tid. for Bessemer sheet bars, and £5 for Siemens. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
More Promise in Pig Iron. 

ALTHOUGH the attendance on the Iron Exchange was 
exceedingly small, as is the case after Bank Holiday, it was 
pleasant to note that there was a much better tone in pig iron, 
and that inquiry was more active. Makers especially were con- 
fident that there is a better prospect all round, and in some cases 
higher prices were asked, especially for far forward delivery. 
There is not much tendency to speculate, although buyers in some 


ENGINEERS.—The annual general meeting of the members of the | instances paid 3d. to 5d. per ton more, whilst hematite iron was 


| dearer by fully 1s. per ton on the week. 


Accounts as to Scotch 
brands were somewhat variable and the improvement was not so 
marked as in other departments, still the undercurrent was 
decidedly good. 


Finished Iron and Steel. 
There was a quiet feeling all round, although plates still 
continue firm. In foreign billets there was not much material on 
offer, and prices firmed up 2s. to 2s. 6d. per ton. 


Copper, Tin, and Lead. 

Copper: Manufactured remained at last week’s level, 
but there was not much actual business passing. Tin: English 
ingots were quoted 20s. to 30s. per ton higher. Sheet lead: 
Unchanged. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 53s. 6d. to 54s.; 
Staffordshire, 53s, 6d. to54s.; Derbyshire, 54s.; Northamptonshire, 
55s. 9d.; Middlesbrough, open brands, prompt, 57s. 10d. Scotch: 
Gartsherrie, 60s. 6d. to 61s.; Glengarnock, 59s. to 59s. 6d.; Eglin- 
ton, 59s. to 59s. 6d., delivered Manchester. West Coast hematite, 
66s. to 66s. 6d.; East Coast ditto, 64s., both f.o.t. Delivered 
Heysham: Gartsherrie, 58s. 6d. to 59s.; Glengarnock, 57s, to 
57s. 6d.; Eglinton, 57s, to 57s, 6d. Delivered Preston: Gartsherrie, 
59s. 6d. to 60s.; Glengarnock, 58s. to 58s. 6d.; Eglinton, 58s, to 
58s. 6d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, 
£8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s. 6d. 
to £7 17s. 6d.; plates for tank, girder, and bridge work, £6 17s. 6d. 
to £7; English billets, £5 to £5 5s.; foreign ditto, £4 12s, 6d, 
to £4 17s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £70; tough ingot, £60 10s.; best selected, £60 10s. per 
ton ; copper tubes, 8d. to 8}d.: brass tubes, 6}d.; condenser, 
73d.; rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 
64d.; yellow metal, 6d. per lb, Sheet lead, £16 per ton. English 
tin ingots, £148 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on our local] Coal Exchange was quite of a 
holiday character, and business generally was quiet. All the best 
slack had been cleared, and only secondary qualities were on offer, 
which had to be cleared at the value. Shipping and bunkering 
coal was in fair inquiry, and prices were slightly higher. House 
coal, for which there was little or no demand, again favoured 
buyers. 

BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is a better tone in the hematite iron market this 
week, and although prices have not materially changed, there are 
indications that hematites are on the eve of better times. This is 
indicated mainly because makers have found it desirable to 
increase the output of iron by putting two or three, and possibly 
more, furnaces in blast. This position points to an improvement 
in the demand, and it quite coincides with the anticipations which 
have been indulged in for some time past as to a better trade 
springing up in the early autumn. Makers are quoting 65s. to 
67s. for mixed Bessemer numbers net f.o.b., and warrant iron 
sellers are still at 64s, 6d., cash buyers 6d. less. Stocks of iron are 
still low, and they are not likely to increase. The trade in special 
hematite iron shows an improvement, and it has been found 
necessary to increase the output of spiegeleisen and ferro-man- 
ganese, Jron ore remains weak, but a better demand is fore- 





shadowed, Prices are steady at 11s., 15s., and 19s. net at mines 
for ordinary, medium, and best classes. 


Steel. 

Steel makers find plenty of work, although the trade is 
not looked upon as brisk, but the Bessemer mills are busy princi- 
pally on rails, which are quoted at £5 7s. 6d. for heavy sections. 
The plate mills are again to be put in operation, but it is expected 
only for a brief period. The outlook in the steel trade is con- 
sidered better than of late. 


Shipbuilding and Engineering. 

The expectations as to new orders of some importance are 
beginning to crystallise. There is considerable activity in the 
initial branches of the trade, and the chance of new work is con- 
sidered practically certain in Admiralty as well as in other 
branches. The Brazilian warship Sao Paulo is nearly ready for 
delivery. The Admiralty airship being built at Barrow will 
probably be launched in September. 


Shipping and Fuel. 

Exports of iron and steel last week show an improvement 
of 18,458 tons on the corresponding week of last year. The total 
exports for the year up to date amount to 416,779 tens, which com- 
pares with 351,230 tons in the corresponding period of last year, an 
increase of 65,549 tons. Coal and coke are steady in price and in 
moderate demand. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 
General Conditions. 

WITH many of the large works closed for the week, there 
has been quite a holiday tone in trade circles. Business in pig 
iron has been reduced to very small dimensions, and in the 
finished trades little fresh development can be recorded. It is the 
general opinion that there will be no decisive movement til] the 
end of the month, but in the meantime foreign orders continue to 
come in very steadily for special steels and for cutlery and plated 
goods, 


Railway Developments. 

The half-yearly reports of the Hull and Barnsley, North- 
Eastern Railway, and Great Central Companies show that steady 
progress continues to be made with the various dock and other 
undertakings in this district. At the Hull Joint Dock, now in 
course of construction, the whole of the site of the foundations for 
the lockpit has been encased in steel sheet piling, and the actual 
work of the foundations wi!l be commenced forthwith. The pre- 
liminary arrangements for letting the contract for the greater part 
of the new joint railway from Gowdall to Braithwell are well 
advanced, and tenders will be invited next month. The Goole and 
Selby line of the North-Eastern Railway Company is expected to 
be open for traffic in the autumn. At Immingham the Great 
Central Railway announces good progress with the dock works, 
the whole area having been excavated to the full depth, and the 
foundation difficulties at the entrance to the dock, previously re- 
ported, have been successfully overcome. Some of the lock gates 
are in course of construction. The general equipment of the dock 
is proceeding satisfactorily. The Doncaster avoiding line was 
opened for traffic at the end of last month. 


The British Association. 

Details of the papers to be read at the British Association 
meetings in Sheffield in September have now been published. A 
number of local papers will be read on the subject of the chemistry 
of steel, engineering, and the local geography and geology. 
with particular reference to the coalfields of South Yorkshire and 
Notts. 


Coal at Doncaster. 

At a Local Government Board inquiry at Doncaster into 
the Corporation’s proposal to lease the Barnsley seam of coal 
under a portion of the Corporation estates to the Ear] Fitzwilliam, 
it was stated by the Town Clerk that most of the coal round 
Doncaster had already been purchased by various syndicates, and 
the remainder was owned by landlords who intended to develop 
the minerals themselves. On the land proposed to be leased by 
the Corporation the boring had extended to a depth of 2200ft., and 
it was stated that the shafts would be 1200 yards from the South 
Yorkshire Joint Railway line. 


House Coal. 

Prices of house coal are fairly steady. There is a very 
small output at present owing to the short time at collieries. 
Colliery quotations :—Best Barnsley, 12s. 6d. to 13s. 6d. per ton; 
ditto, secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

There is a much stronger tone in the hard coal trade, and 
as noted last week, the position is now healthier than a month or 
two ago. Shipments are on a much better scale, continental 
buyers, who had been holding off in the hope of securing an 
appreciable reduction in prices, now coming forward. The indus- 
trial demand is also well maintained. On the whole, fairly good 
time is being worked at the pits, but local holidays are stil] inter- 
fering with regular working. Prices remain very firm at 9s. to 
9s. 6d. per ton. 


Gas Coal, Slacks and Coke. 

There is a steady increase in the tonnage of gas coal going 
forward to gasworks forstacking purposes. Coking smalis continue 
to be in great request, and prices are very firm. In other slacks 
there is little change in the position; prices hold very steady. 
Current pit prices :—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s. 6d. to 5s, 9d.; seconds, 3s. 9d. to 4s. 3d. Coke :—Best 
washed, 12s, 6d. to 13s.; ditto unwashed, 11s. to 12s. per ton at the 
ovens, 


The Iron Market. 

Business in the iron market has been practically suspended 
this week. A few inquiries for the renewal of contracts are 
current, but no serious attempt is made to fix them up. At their 
usual meeting last Friday, the Lincolnshire Association left prices 
unaltered. On the whole, makers are still maintaining a very 
firm attitude. Quotations :—Lincolnshire, No 3 foundry, 51s. 6d.; 
No. 4 forge, mottled and white, 50s. 6d.: basic, 53s.; Derbyshire, 
No. 3 foundry, 52s.; ditto, No. 4 forge. 51s., all per ton net. de- 
livered Sheffield or Rotherham. Best brands of hematite, West 
Coast, 80s. to 8ls.; East Coast, 75s. to 76s. Continental billets, 
which have been offered as low as 88s., are now a little dearer. 


The Steel Trades. 

As already stated, a number cf important works are closed 
this week for the holidays. In other cases work was suspended for 
one or two days. While the tone is undoubtedly quiet, prospects 
are regarded as very hopeful. There seems, however, little indi- 
cation of any really substantial orders coming to hand in general 
trade. Throughout the half year orders have been pretty 
numerous, but they have been for small quantities—indicative of 
the hand-to-mouth principle upon which trade generally has been 
conducted. Apart from armament work, the crucible steel trade, 
and special steels, which have been comparatively flourishing, 2 
good deal of grumbling is heard in regard to prices. The annual 
report of Samuel Fox and Co., which has just been issued, states 
that, largely owing to the American demand, raw materials have 
been high during the past twelve months, whilst selling prices 
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owing to keen foreign competition and other causes, have been 
exceptionally low, leaving a smaller margin of profit than for many 
years. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

A FAVOURABLE report can at last be given with respect to 
the Cleveland pig iron market, buying is on a larger scale this 
week than it has been for nearly three months, prices have begun 
to rise, and the pessimistic tone which has been so prevalent of 
late seems to be disappearing. It is a long time since consumers 
bought freely, and they must now be getting short of iron, so that 
they cannot delay buying for long. Makers are expecting better 
times, and not without good reason, for the experience of past 
years is that about the middle of August a revival of the demand 
for Cleveland iron sets in, which is kept up over the autumn. 
There does not seem to be any reason why this should fail to be 
the case this year ; indeed, judging from the Board of Trade returns 
and the railway trattic receipts, the general revival of the trade of the 
country has already setin. There is certainly more buying, and, if 
the quotations continue to rise, consumers will come forward freely. 
Cleveland warrants on Wednesday reached 49s. 4d. cash buyers, 
that being 83d. per ton above the minimum of the last twelve 
months, which was 48s. 7d. cash on 26th ult., and the figure is now 
higher than it has been since the middle of June. No. 3 Cleve- 
land G.M.B. pig iron, which last month was as low as 48s. 9d. per 
ton for prompt f.o.b. delivery, is now at 49s. 6d., and with every 
chance of further advance. It is curious that when statistics were 
good, prices declined ; now, however, that they are poor quota- 
tions are rising, a circumstance which is contrary to the general 
experience. Local statistics have certainly been unsatisfactory 
during the last few weeks, shipments being poor, and stocks in- 
creasing both with makers and in Connal’s public stores. No. 1 is 
up to 52s. 6d , No. 4 foundry to 48s. 9d., No. 4 forge to 48s. 6d., 
and mottled and white to 48s., all for early delivery, with 6d. to 
ls. more for autumn. The re-establishment of the German Pig 
Iron Syndicate, which is now almost complete, and which is to be 
for at least one year, is one of the factors which have strengthened 
the pig iron market here. It has put considerable life into the 
warrant market, and a large tonnage has changed hands, whereas 
in July scarcely any business was transacted. The outlook on the 
whole may now be accounted favourable, the worst of the quiet 
time having been experienced. This is evidently the view of 
speculators as well as makers, for the three months’ price of 
warrants is 84d. more than the prompt. 


Hematite Pig Iron. 

There is not the improvement in the East Coast hematite 
pig iron trade that might well be expected, taking into account the 
activity of the steel industry, and particularly that section of it 
which is the chief user of hematite iron—the producers of plates 
and angles. German competition is now complained of in the 
hematite trade, the Germans having of late sent considerable 
quantities of their pig iron to South Wales, which has been a good 
market for East Coast hematite iron. Some has also been sent 
even to the North-West of England, and at prices which must leave 
them losers. Makers here are accepting prices which are calculated 
to fall short of the cost of production. The railwaymen’s strike 
a fortnight ago led the makers of hematite iron to put up the 
«quotation for mixed numbers to 65s. per ton, as the majority of 
furnaces were being damped down. But the shortness of the strike 
stopped the completion of the process of damping down, and pro- 
duction after all was not much interfered with, and as the supply 
has continued fully equal to the requirements, the price of mixed 
numbers has fallen back to 64s., with No. 1 at 65s., and hematite 
forge at 63s. 6d. Some of the second hands, however, will sell 
small lots of mixed numbers at 63s. 6d., and they have control of 
good quantities for which they have to find a market. The buying of 
Rubio ore is practically at a standstill now ; consumers in this 
district cannot afford to pay such a price as 20s. per ton delivered 
at wharf in Tees or Tyne, but merchants are compelled to adhere 
strictly to that, seeing that the Bilbao mineowner keeps up his 
price, and seems to be independent of the market. It is reported 
that the Germans have bought Bilbao ore very heavily for delivery 
next year, and it is this that strengthens the quotations for ore. 
Ironmasters in Cleveland are well bought ahead, so that there is 
not much ore purchased just now. The dearness of Rubio ore 
compels makers of hematite iron to experiment with similar ores 
from other fields, and importations of supplies from the South of 
Spain and Northern Africa are rapidly increasing. Manganese is 
also being received in considerable quantities from India and 
South America for ure at the steel works. The large liners from 
India carry considerable quantities at very reasonable rates. Coke 
is cheaper, and consumers can hardly find fault with the price 
now. Sellers who were getting 19s. to 19s. 6d. per ton for their 
furnace coke delivered here in the early part of the year are now 
glad to obtain 15s. 6d., though they ask 16s, 


Manufactured Iron and Steel. 

Better reports are given this week by most of the manu- 
facturers of finished iron and steel ; sales have increased in several 
branches, and works are generally well employed. Nevertheless 
producers do not see their way to advance prices, and for many 
weeks the only change has been in galvanised sheets, which were 
advanced Fs. to £11 10s. for 24 gauge, less 4 per cent. f.o.b. Steel 
and iron ship plates are kept at £6 10s., iron ship angles at 
£6 2s, 6d., steel ship angles at £7, steel bars at £6 5s., iron bars 
at £7, steel hoops at £6 12s. 6d., steel strip at £6 10s., steel joists 
at £6 2s 6d., steel sheets £7 7s. 6d., all less 24 per cent. f.o.t. 
Heavy steel rails are at £5 10s. net f.o.b. 





Coal and Coke. 

More activity is reported, trade is more satisfactory, and 
the outlook has become rather encouraging, more especially in the 
steam coal branch, which has been suffering badly as a result of 
the labour troubles of the early part of the year. Shipments are 
showing improvtement, especially to Italy. The autumn demand 
from North European countries is now setting in, and that tends 
to strengthen the prices. Best gas coals are now at 9s. 6d. per ton, 
and seconds at 9s.; best steams are at 10s., and seconds at 9s.; 
coking coals, best, at 8s, 9d., and seconds at 8s. 6d. Coke is very 
plentiful again, and furnace kinds can readily be got at 15s. 6d., 
the general quotation being 16s. Coke is now relatively cheaper 
than Cleveland pig iron. The Conciliation Board on Tuesday 
decided that the wages of Durham miners should for next quarter 
remain at 41} per cent. above the standard of 1879. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

THE influence of the recent trade holidays is still felt in 
some quarters, but on the whole a fair start has been made in the 
industrial branches. Current orders of a fresh description are of 
moderate amount, but the inquiries appear to indicate that a fair 
volume of export business is likely to come forward. In the mean- 
time, the iron, steel, engineering, shipbuilding, and other indus- 
tries are well—some of them very busily—employed. 


- The Iron Market. 

Business in the pig iron market has been of moderate 
dimensions, but prices are fairly well maintained. The warrant 
market was closed on Monday, and the occurrence of the English 








holidays, immediately after the local trade holidays, has naturally 
tended to minimise transactions. Since last report, Cleveland 
warrants have sold at 49s. to 49s. 4d. cash, 49s. to 49s. 7d. one 
month, and 49s, 44d. to 50s. 1d. three months. Transactions have 
also taken place at 49s. 14d. and 49s, 2d. for delivery in nineteen 
days. Advices from abroad, especially from the United States, 
are of a somewhat indifferent character, and do not tend to foster 
speculative investment in warrants. 


Scotch Makers’ Pig Iron. 

There has been an improved inquiry for pig iron on home 
account, as was to be expected at thé end of the holidays. On 
the other hand, less business has been done with England. There 
is a fair inquiry from abroad. Prices have lately been tending 
rather in favour of buyers. Free at ship in Glasgow, Govan and 
Monkland, Nos. 1, are quoted 56s.; Nos. 3, 55s. ; Carnbroe, 
No. 1, 58s. 6d.; No. 8, 55s. 6d.; Clyde, No. 1, 61s. 6d.; No. 3, 
55s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 62s.; Nos. 3, 
57s.; Langloan, No. 1, 63s.; No. 3, 58s.; Summerlee, No. 1, 
63s. 6d.; No. 8, 58s. 6d.; Coltness, No. 1, 81s.; No. 3, 59s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 57s.; No. 3, 56s.; Glen- 
garnock, at Ardrossan, No. 1, 63s.; No. 3, 58s.; Dalmellington, 
at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There are 84 furnaces in 
blast in Scotland, compared with 72 at this time last year. The 
accountant of the Conciliation Board reports that the decline in 


pig iron prices which has occurred since the beginning of May | 


necessitates a reduction of wages of blast furnacemen under the 
sliding scale of 24 per cent. during the next three months. 


The Hematite Trade. 

There is now a large consumption of hematite pig iron in 
this district. The output isalso on an extensive scale, and makers 
have considerable stocks on hand. It is believed that the current 
consumption is now fully equal to the production. Merchants are 
quoting Scotch hematite pig iron 68s. to 68s. 6d. for delivery at 
West of Scotland steel works. There has been very little inquiry 
for Cumberland warrants, which are quoted for settlement in this 
market at 64s. 104d. per ton. The labour troubles at Bilbao, while 
causing little or no anxiety here in a general sense, have yet been 
watched with interest. There is no question of a scarcity of sup- 
plies of ore, for most users have good stocks in hand, and 
the sources of supply are now so numerous that stoppages 
of work at any one or two of these have little effect. At 
the same time, there has been considerable interruption to the 
shippirg of ore at Bilbao, and individual firms of shipowners and 


merchants are undoubtedly suffering inconvenience. Ore prices | 
have been firm, and it is calculated that on an average they are 2s. | 


to 2s. 6d. per ton above the rates current twelve months ago ; and 
while this is so, there has been in the interval a considerable 
decrease-in the price of hematite pig iron. 


Finished Iron and Steel. 

The finished iron trade is fairly active, the works being 
generally fully employed, and the inquiry is said to be a 
little more encouraging. In the steel trade there is great 
activity, and pressure for delivery of certain kinds of 
material. Some of the works are reported to be only partly 
employed on account of repairs being made to furnaces and 
machinery, but it is expected that these will again be in full 
operation without much further delay. The chief demand in 
shipbuilding material is for ship and boiler plates, and the inquiry 
.for angles is also reported to be improving. Good export orders 
are said to have been booked in the last few days. In the 
engineering and ironfounding branches there is general activity. 
Pipe founders employed on heavy castings are not quite so fully 
employed as they could desire, but the outlook is believed in their 
case to be brightening somewhat. Miscellaneous founders and 
those engaged in connection with shipbuilding and engineering are 
generally very busy. Marine engineers are also well employed, and 
some good orders have been added to those already in the hands of 
makers of sugar-crushing plant. 


The Coal Trade. 

The coal trade is still in some districts adversely affected 
by holiday influences, but the business as a whole has been much 
heavier than last week, both as regards shipments and home con- 
sumption. The demand for manufacturing purposes has been 
expanding. House coal is selling freely for the season. There is 
no material change in prices. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 

THE continuance of stormy weather affected the coal trade 
seriously, and was a matter to be regretted, as the eve of a 
holiday is generally a busy time, both with owners and men at the 
collieries and at ports. Large coal prices were firm ; small hardened 
about 3d. per ton. There was a confident belief that the lessened 
output of coal in the coming week would lead to higher figures, 
and as a result it was found difficult by buyers to get concessions. 
The unionist difficulty ahead is regarded as somewhat troublesome 
and may possibly affect prices. Monmouthshire coals were easy ; 
pitwood imports being less, there was the usual effect on prices, 
namely, an advance. 


Latest Coal Quotations, Cardiff. 

As on previous occasions, the resumption of business has 
been very tardy. The collieries are not expected to do anything 
worth recording until Thursday, and with collieries on holiday, and 
Change and offices deserted, there will be nothing done except 
matters of urgency. The tone of the market is regarded as firm, 
and coalowners are well stemmed. When the market is fully 
started again, authorities are of opinion, considering the notices 
out, that there will be no weakening in prices. Present nominal 
quotations are as follows :—Best large steam, 16s. 3d. to 16s. 9d.; 
best seconds, 15s. 6d. to 16s.; ordinaries, 14s. 9d. to 15s. 6d.; 
best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 13s. 9d. to 14s. 6d.; 
best washed nuts, 12s. 6d. to 13s.; seconds, lls. 9d. to 12s. 3d.; 
best washed peas, lls. 6d. to 12s.; seconds, 10s. to 11s.; best 
bunker smalls, 8s. 3d. to 8s. 6d.; best ordinaries, 7s. 9d. to 8s.; 
cargo smalls, 7s. 3d. to 7s. 9d.; inferior kinds, 6s. 6d. to 7s.; 
very best Monmouthshire black vein, 15s. to 15s, 3d.; ordinary 
Western Valleys, 14s. 3d. to 14s. 6d.; bestEastern Valleys, 13s. 6d. 
to 14s.; seconds, 13s. to 13s. 6d. Bituminous: Very best house- 
holds, 17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 
17s. to 17s. 3d.; brush, 13s, to 13s. 6d.; smalls, 9s. 6d. to 
9s. 9d.; No. 2 Rhondda, Ils. to Ils. 3d.; through, 9s. 3d. to 
9s. 9d.; smalls, 6s. 9d. to 7s. 3d.; patent fuel, 14s. 6d. to 15s. 6d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s,; 
furnace, 16s. 9d. to 17s. 3d. Pitwood, ex ship, 19s. to 19s. 3d. 





Newport, Mon., Coals. 

Owing to the stormy weather few steamers came in to load, 
and it was the general opinion that rarely had shippers been so 
inconvenienced. Spot coals were easy ; smalls improved ; and 
coalowners were very resolute in maintaining quotations for late 
August. No change in bituminous or in patent fuel and coke ; 
pitwoods firmer, imports having fallen off. Total coal shipments 
for last week were 89,545 tons to foreign destinations ; 12,525 tons 
to coastwise. Latest prices:—Best steam coal, Newport black 
vein, 14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 3d.; Eastern 
Valleys, 13s. 3d. to 13s. 9d.; other kinds, 12s. 9d. to 13s. 3d.; 
best smalls, 7s. 6d. to 7s. 9d.; seconds, 7s. to 7s. 3d.; inferiors, 
6s. 6d. to 6s. 9d. Bituminous: Best households, 15s. 6d. to 16s.; 
seconds 14s, to 15s, Patent fuel, 14s. 9d. to 15s, 3d. Coke; 





Foundry, 18s, to 19s.; furnace, 16s, 6d. to 17s. 3d. Pitwood, ex 
ship, 19s, to 19s, 6d. Coal prices, f.o.b., less 24 cash 30 days. 


Swansea Coals. 
The coal trade was brisk last week, and would have been 


| more so had the weather been less wintry. Complaints of the 
| absence of a seasonable summer for holidays and shipping were 


very numerous. The total shipment of coals was 74,627 tons. 
Patent fuel, 17,605 tons. Most collieries idle this week. Latest 
quotations, approximate :—Best malting, 23s. to 24s. net; 
seconds, 20s. to 21s. net; big vein, 16s. to 18s. 6d., less 24; 
red vein, 12s. to 13s., less 24; machine-made cobbles, 20s. to 
21s, 6d. net ; Paris nuts and French nuts, 22s, 6d. to 23s. 6d. net: 
German nuts, 21s. to 23s, 6d. net; beans, 19s. to 21s, net; 
machine-made large peas, 10s. to 11s, 6d. net; fine peas, 9s. to 
10s, 6d. net ; rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 3s. 3d. 
to 3s, 6d. net. Steam coal: Best large, 17s, to 17s. 6d.; seconds, 
13s. to 13s. 3d.; bunkers, 9s. 6d. to 10s, 3d.; small, 7s. to 8s. 6d.; 
Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; through, 14s. 9d. 
to 15s. 6d. ; small, 10s. 6d. to 11s. 6d., all less 24. Patent fuel, 
13s, 6d., less 24. Coal quotations f.o.b. net cash 30 days, 


Port Talbot, 
Trade has been dull of late, and the shipments of coal 
less, Last week coal sent to foreign destinations only amounted 


| to 27,175 tons and coastwise 3812 tons. Imports again were 


larger. The impression prevails that the port is suffering from a 
temporary lull, which may disappear after the holidays. 


Llanelly. 

It would seem that the progress of the port is to be 
seriously affected by the consecutive strikes of the artisan class, 
The carpenters have been settled with, but the masons are again 
fractious, and a settlement seems remote. It is stated that, in 
view of urgent building operations, bricklayers are to be cbtained 
from Bristol. Coal trade very dull. Decreased shipments at 
Burry Port and Llanelly. 


Iron and Steel. 
Business at Dowlais practically began on Tuesday and 





ended Friday night. The chief make was in light rails, but sub 
| stantial tonnage of heavy steel rails and sleepers for India were 
reported. Bessemer very active; Goat mill brisk. In bar iron 
good make is recorded in several quarters, Swansea and Llanelly 
in particular. In rails one small consignment was reported on 
Great Western account to Highbridge from Newport. Iron ship- 
ments to Bristol continue from Newport, 480 tons this week, 
Several important cargoes of steel came in, principally to Newport, 
| 1700 tons from Rotterdam, 1700 tons from Bruges, and 1000 tons 
from Trieste. Newport also received 730 tons pig iron from Mary 
| port. There was little of interest to note in connection with the 
industry, and little alteration from the quiet run is expected for a time. 
The latest quotations given at Swansea are as follows :—Pig iron : 
Hematite, mixed anthers, 64s. 104d. cash, and 65s. 14d. month ; 
Middlesbrough, 49s. cash and 49s, 3d. month; Scotch, 55s. cash, 
55s. 3d. month; Welsh hematite, 68s. to 69s. delivered. East 
Coast hematite, 68s. c.i.f. Steel bar: Siemens, £5 to £5 2s. 61.; 
Bessemer, £5. Rubio ore not quoted. Other quotation ok 
tin, £150 15s, cash, £151 10s. three months. Copper, £55 6s, 3d. 
cash, £56 three months. Lead: English, £13; Spanish, £12 10s, 
Spelter, £22 12s, 6d. Silver, 243d. per ounce. 








Tin-plate. 

The effect of holidays on trade was very strongly shown 
last week as regards tin-plate manufacture, but, notwithstanding, 
96,984 boxes were received from works, and over 103,000 boxes 
shipped. Stocks in vans and warehouses now total 166,539 boxes. 
In all quarters the industry is reported to be in a most satisfactory 
state, but holidays have resulted in the usual derangement, though 
in some places time has been devoted to repairs and necessary 
alterations, Most of the tin-plate works remained idle until 
Monday morning. Latest quotations :—Ordinary Bessemer and 
| Siemens, 13s. 44d. to 13s. 6d.; C.A. roofing sheets, £8 15s. per 
| ton; big sheets for galvanising, £8 15s.; finished black plates, 
£10 15s.; galvanised sheets, 24 g., £11 5s, to £11 10s. All copper 
works are working full time, also spelter works, foundries, and 
engineering sheds busy, and only idle on Monday. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 








L. STERNE AND Co., Limited, have been awarded a Grand Prix 
for refrigerating plant at the Japanese-British Exhibition. 

ALL the tanks for use on the show ground at the Yorkshire 
| Agricultural Society’s Show, Leeds, have been lent by W. I. 
| Butterfield, Limited, Galvanising and Tank Works, Shipley. 
| Atthe Wirral and Birkenhead Society s Show, held at Bebing- 
| ton, July 29th to August Ist, Blackstone and Co., Limited, Stam- 
ford, gained two first prize gold medals for the best oil engines, 
also first prize silver medal for the best swath turner. 

FOLLOWING the retirement of Mr. Thomas Whitelegg at the end 
of last month, Mr. Robert H. Whitelegg has been appointed loco- 
motive, carriage, wagon, and marine superintendent of the 
London, Tilbury and Southend Railway as from the Ist inst. 

AT a special Court of the Governors of Robert Gordon’s Technical 
College, Aberdeen, held in the College Hall on the 29th ult , the 
reconimendation of the Engineering and Chemistry Committee that 
| Mr. Alexander R. Horne, B.Sc., A. M.I. Mech. E., assistant Professor 
| of Mechanical Engineering in the Heriot-Watt College, Edinburgh, 
| be appointed head of the Engineering Department of the College, 
| was unanimously approved. 

THE Dowson and Mason Gas Plant Company, Limited, has been 
formed to combine the business of the Dowson Company with that 
of the Mason Company of Manchester, which has had _ special 
experience with gas furnace work. The Dowson gas plants will 
still be used for engine work, and the Mason furnaces and producers 
will be used for furnace work. The works of the combined 
company wlll be at Levenshulme, Manchester, and the London 
office will be continued at 39, Victoria-street, Westminster. Mr. 
Dowson will act as engineer and managing director of the combined 
business, 


| 
| 
| 
| 
| 








In the House of Commons recently Colonel Seeley 
stated that the Australian and New Zealand Governments had 
taken steps to establish high-power wireless telegraph stations at 
Sydney and Doubtless Bay, but it had not yet been possible to 
carry out the recommendations of the Conference of Australasian 
Governments with regard to the Pacific Islands, 


ConTRACTS.—The French Minister of Marine has confirmed the 
order given to the Chantiers et Ateliers Augustin Normand, of 
Havre, for a mine-laying vessel Le Pluton, for which this firm had 
got out plans.—We learn that the Brightside Foundry and. Engi- 
neering Company, Limited, has secured from H,M, Office of 
Works the contract for a large heating installation for the new 
Money Order-office in London —Lassen and Hjort have just 
received an order from Sir W. G. Armstrong, Whitworth and Co. 
for a water-softener capable.of treating 20,000 gallons of water per 
hour, and an order from the Great, Western Railway.Company. for 
a plant capable of dealing with 15,000 gallons per hour.—Edgar 
Allen and Co., Limited, of Sheffield, have received an order from 
the Waihi Paeroa Gold Extraction Company, Limited, of..New 





Zealand, for sixteen tube mills 16ft, by 4ft. 3in. ‘dianieter, with 
steel ‘fittings throughout, : 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 


(From our own Correspondent.) 


Rheinland-Westphalia. 
THE negotiations concerning the formation of the Pig 
Jron Syndicate continue, There is talk of an agreement having 
been arrived at between the Siegerland works and the Rhenish- 
Westpbalian works, although nothing has been done as yet with 
the ironworks of Luxemburg and Silesia. By October Ist the 
final result of the negotiations is expected to become known. 


From the Siegerland Iron Trade. 

A fluctuating tendency continues in the Siegerland, 
Regarding iron ore, satisfactory accounts are given, prices having 
slightly advanced, "especially for Nassau red iron ore. Existing 
orders are securing brisk employment to the blast furnace works. 
Scrap iron continues quiet, but rates are firmly maintained at 
M. 62 to M. 63 for best sorts, while inferior qualities fetch from 
M.49 to M. 59 p.t.. The majority of the steel works have sold 
their output for the fourth quarter. The bar and heavy plate 
mills report themselves well satisfied with their present occ upation, 
and the sheet trade is very lively , Some mills demanding twelve 
to fourteen weeks for delivery, prices varying between M. 135 to 
138 p.t. free Siegen, 


The Coal Market. 

A regular though not very animated demand comes in for 
all descriptions of engine coal. House fuel remains dull. The 
regulation of the prices for coke has been, and is still, a matter of 
considerable debate, producers of pig iron being, naturally, against 
an advance, On the whole, a rise appears justitied, for rates are 





very low. In 1901 blast-furnace coke realised M, 22 p.t., foundry | 
coke M. 23.50 p.t., while present quotations are M. 13 and | 
M. 15 p-t. 

1908, 1900, 1910, 
Blast-furnace coke M. 16 to 18.50 .. M. 14.50 to 16.50 .. M. 13 to 15 
Foundry coke M. 19 to 21 .. M.17 to 19 .. M. 16to18 


Austria-Hungary. 

A quiet business has been proceeding in iron and steel. 
Here and there easier prices had the effect of inducing consumers 
to buy a little more freely for home demand. Both pit coal and 
brown coal meet with good request. Statistics recently published 
concerning the deliveries in Bohemian brown coal on the Saxon 
railways during the tirst two quarters of this year show a decrease 
of 273,000 t., as compared with the corresponding period last year, 
when deliveries were even then 120,C00 t. lower than those in 
1908. The Elbe traffic in the Aussig harbour was 118,988 t. for 
June, as compared with 179,997 t. in the previous year. 





Iron and Steel in Belgium. 

A feeling of uncertainty and weakness in some branches 
continues on the Belgian iron market. Rates are on the whole 
unremunerative owing to an exceedingly keen competition. Pig 
iron remains quiet; forge pig is quoted 70f. p.t.; basic, 73f. to 
74f.; foundry pig, 72f. p.t. For sales in the last two quarters 
of the year ‘the ( ‘omptoir des Aciéries Belges has granted reduc- 
tions of 5.50f. p.t., but still employment leaves much to be 
desired ; raw bars stand at 100f. p.t.; billets, 113.50f.; plates, 
116f. p.t. A normal trade is done in coal, and except for Fléun 
qualities prices have been fairly well maintained. 


Satisfactory Activity in France. 





During the first two weeks in July a decidedly upward | 


tendency could be noticed, especially in the engineering and rail- 

way de spartme nt, heavy orders in railway rolling stock having been 
placed, viz., 1200 freight cars for the North Railway, 900 for the 
Kast Railway, and 3000 for the Paris-Lyon-Mediterranean Railway. 

In the motor car department also active employment is reported 
to prevail. In a few instances advances in price were resolved 
castings, fer instance, having been raised 20f. p.t. A rise 
of 3.75f. p.t. for basie was reported on the Ist of July ; vlates also 
are tending upwards, and Creuzot has announced a rise of 5f. p.t. 
In the Paris retail trade the following prices are quoted :—185f. 
p.t. for steel plates of 5mm. and more, 195f. for 3mm. plates, and 
from 210f. to 360f. p.t. for merchant qualities. Nothing definite 
has as yet been reported concerning the prices for bars. The 
French coal trade continues both lively and firm. The North and 
Kast Railways are going to issue a new tariff which will bring a 
reduction in freights of 1.80f. for deliveries of Belgian, English, 
and French coal to Switzerland. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 27th. 


THE latest large order for locomotives was placed by the Penn- 
ylvania system and was for 65 engines, given to the American 
Locomotive Works. This order has been anticipated for some 
time. At the present time negotiations are pending for some 200 
engines for various systems, mostly in the west. The largest 
inquiry for standard Bessemer rails is for 12,000 tons for Mexican 
railways. This does not include penne for large quantities 
of rails for tramways to be built this year. Car builders are well 
engaged with business, the largest recent order being for 2500 
cars, of which 250 are to be made of steel, all of which are to be 
made by the American Car and Foundry Company. As this is the 
midsummer season, nothing exciting or of an interesting nature is 
looked for. Because of the pressure of orders for bar iron, the 
Republic Iron and Steel Company felt itself obliged to make terms 
with its workmen at an advance of from 4 to 10 per cent. over 
wages heretofore prevailing. The capacity of the bar mills of the 
Middle West is fully absorbed for the third quarter of the year. 
The mills that are outside the Republic Company failed to come 
to terms with their workmen at the recent conference, and because 
of the action of the Republic people it is probable they will grant 
the advances made without any further conference. 

The heavy increase in pig iron capacity is naturally keeping 
prices at a low level. The low level of basic iron continues 
without stimulating demand for future deliveries. Bessemer 
billets have dropped 1.50 dol. in five weeks, and open-hearth 
billets 2dols, per ton in the same time. There is a heavy demand 
in progress for material for pipes, and puddling and skelp mills are 
kept busy attending to these rec quirements. Speaking generally, 
the iron and steel business is in a healthy condition, but with 
capacity in excess of probable demand prices will remain weak. 
A sale of 20,000 tons of billets will be made this week at the 
present low prices. Copper is slightly lower on account of Euro- 
pean cables. Exports since July Ist, 12,697 tons. The visible 
Kuropean supply is in excess of previous reports, and accounts for 
the weakness. Electrolytic, 124 cents. 





PATENT-OFFICE EXAMINATION.—An open competitive examina- 
tion for not fewer than seven situations as assistant examiner 
in the Patent-office will be held by the Civil Service Commis- 
sioners in September next. The examination will commence on 
the 26th of the month, and forms of application for admission 
to it are now ready for issue and may be obtained on request 
addressed by letter to the Secretary, Civil Service Commission, 
Burlington-gardens, London, W, 





BRITISH PATENT SPECIFICATIONS. 





When an ted from abroad the name and address 
of the eee t is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specificati y be obtained at the Patent-o, 
25, Southampton buildings, ( Chance -lane, London, W. 

The first date given 18 the date of application ; the nial date at the 
end of the abridgment is the date of the advert of the 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date g guven at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





—_—_ Branch, 
t 8d. each. 





STEAM ENGINES. 


23,683. October 16th, 1909.—IMPROVEMENTS IN CONNECTION WITH 
CENTRIFUGAL GOVERNORS FOR MOTIVE POWER ENGINEs, Frank 
Hargraves and John George Hudson, both of Soho Ironworks, 
Bolton. 

The object of this invention is to apply improved and simple 
means for giving a dancing motion to the parts of the governor so 
as to keep them in a constant state of slight vibration whereby only 
the friction of motion, and not the friction of rest which is con- 
siderably greater, will require to be overcome when the parts of 
the governor—relatively to one another at rest but as a whole 
rotating—commence to move relatively to each other. A_ bevel 
wheel A is carried on the lower end of the collar B on the under 


N° 23,683. 





side of the governor weight C. With this bevel wheel A there 
gear two bevel wheels D E on axes at right angles to the axis 
of the governor spindle G, the bevel wheels D E running on a 
prolongation H of the studs by which the usual governor levers 
JK are actuated from the collar B on the governor weight C. 
Each of the wheels D E has formed on or secured to it an excen- 
tric mass L, the magnitude of the masses being such as to give all 
the governor parts distinct vibration but no appreciable motion 
such as could possibly affect the valve gear. li preferred the 
bevel wheels may reciprocate, through crank pins or excentrics and 
connecting-rods, the masses moving in guides fixed to the governor 
base, or an excentric or cam upon the governor spindle may 
oscillate an unbalanced mass upon the governor levers.—J/u/y 13th, 
1910. 


STEAM GENERATORS. 


29,189. December 14th, 1909.—IMPROVEMENTS IN SUPERHEATERS, 
Ernest Howard Foster, of 111, Broadway, New York. 

Extending upwardly from the lower drum, and downwardly 
from the upper, are two baffles, A and B respectively, so that the 
course of the gases from the furnace will be upward in front of the 
first bate, downward between the two, and upward in rear of the 
second batie, the gases thence flowing through the opening C to 
the stack. In the front wall of the setting is a horizontally dis- 
posed chamber D, in which the horizontal inlet and outlet headers, 
E and F respectively, of the superheater are arranged. The 
headers extend entirely across the boiler setting, so that the con- 
nection of the inlet header with the steam supply pipe H, by 
which steam is delivered to the header from the upper drum, and 
the connection of the outlet header with the steam line, can both 
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be made outside of the setting, as shown. At the front of the 

header chamber is a suitable closure, as a door K, which can be 

opened to afford access to the interior of the chamber. The 

U-shaped superheating elements or tubes L, connecting the 

headers, extend rearwardly and upwardly therefrom, and occupy 

the relatively narrow space between the front row of boiler tubes 
and the front wall of the setting. At a suitable point, say, about 
half way up the superheating elements, is a baffle O, extending 
horizontally and forwardly from the front vertical baffle A, the 
function of the horizontal baffle being to deflect the upwardly 
flowing furnace gases into and among the said elements, which are 
thus effectively subjected to the hot products of combustion before 
the latter have given up much of their heat to the boiler. The 
invention as applied to another type of boiler is also dealt with.— 

July 13th, 1910. 

2313. January 29th, 1910.—IMPROVEMENTS IN APPARATUS IN CON- 
NECTION WITH LOCOMOTIVE FIRE-BOXES, Theodor Langer, of 36, 
Sievringerstrasse, Vienna, Austria. 

For the purpose of dividing the fire gases in the fire-box of a 





locomotive, and also for consuming the smoke, it has been pro-' 
posed to arrange steam nozzles which direct a sheet of steam over 
the fire. This improved apparatus has for its object to effect 

an automatic regulation of the sheet of steam where forced or natural 
draught is employed. T is a hollow support; D is the steam 
supply duct therefrom to the steam nozzles in the fire-box. A isa 
steam pipe opening into the cavity of the support T ; it leads to a 
steam chamber which is controlled by the locomotive regulator. 
B is a steam pipe opening into the support T ; it leads from the 
boiler steam space, or the steam chamber of the steam blower. 

E and F are valves arranged respectively in the pipes A and B; 

they are adapted to be opened automatically by excess pressure 
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in the pipes A and B, so that whether the locomotive regulator or 
the steam blower be in operation steam will always pass to the 
steam nozzles, and thus intensify their sheet-jet action. These 
two valves E and F are constructed as non-return valves. For the 
purpose of regulating the area of opening of the valves E and F, 

and therefore the supply of steam from the pipes A and B, adjust- 
ing screws G and H are provided for limiting the lift of the valves. 

C is a supply pipe connected to the boiler steam space for supply- 

ing steam to the steam nozzles when natural draught is employed. 

The pipe C can be regulated and closed by means of a valve or the 
like, such as a cock, which is arranged to open when the fire-door 
or the ash-pan flap is opened, and to remain open until it is closed 
by hand.—July 13th, 1910. 


INTERNAL COMBUSTION ENGINES. 


15,898. July 7th, 1909.—IMPROVEMENTS IN GOVERNING MECHAN- 
ISM FOR INTERNAL CoMBUSTION ENGINES, Rodolphe Edgard 
Mathot, of 14, Rue dela Braie, Brussels, 

The cam ( is mounted on the lateral shaft, and drives the 
mechanism by means of a rod R connected with the framework of 
the motor by a rod B; G is the governor, V is the valve in the 
cylinder of the motor with its stem provided with a counter spring. 
The lever 8, which is operated by means of a rod M by the 
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governor, has a fixed point of support on the framework in the 
same axis as the pivot connecting the intermediate part or stilt A 
with the valve during the stationary period of the mechanism. 
The free arm of the lever S comprises a slot in which a pivot 
fixed to the intermediate part or stilt A engages. The length of 
this slot corresponds te the maximum stroke of the valve, and is 
such that when the valve is depressed under the influence of the 
operating lever L the pivot of the intermediate part A moves 
freely in the slot and reduces to a minimum any reaction upon 
the governor.—J«/y 13th, 1910. 


DYNAMOS AND MOTORS. 


17,254. July 24th, 1909.—IMPROVEMENTS IN WINDINGS FOR THE 
ARMATURES OF DYNAMO-ELECTRIC MACHINES AND THE LIKE, 
Artbur George Hopper, of Woodsley Lodge, Leeds, and Joanna 
Elisabeth Hopper Greenwood, of 24, Victoria Park-square, 
Bethnal Green, legal representatives of the late Arthur Green- 
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wood, of Albion Works, Armley-road, Leeds, Yorkshire, engi- 
neer, and Fitzroy Tozer Chapman, of 2, Hesketh-avenue, 
Kirkstall, Leeds, electrical engineer. 

This invention relates to squirrel cage windings. When the 
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ordinary method of construction is employed mechanical difficulties 
arise in securing the conductors to the short circuiting member in 
those cases where the tangential width of the conductors is too 
small to permit of serews or rivets being passed radially through it. 
The engraving shows in two positions the method of treating a 
single laminated conductor in cases where all the conductors are to 
be short cireuted. C is the conductor, T T are the rotor teeth, R 
is the short circuiting ring. Further, the invention includes a 
method of dealing with those cases in which it is impossible or un- 
desirable to fix each conductor separately to the short-circuiting 
member. The conductors are taken in groups of two or more, and 
these are bent towards each other so that they meet at a suitable 
distance from the armature core, and lying close together for the 
remainder of their full length, form in effect a single laminated 
conductor. These groups of conductors are then twisted and 
secured exactly as described above for a single conductor.— 
July 13th, 1910. 


10,607. April 29th, 1910.—IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF ELecrric Motors, the Allgemeine Elektri- 
citéts-Gesellschaft, of Friedrich Karl-Ufer 2-4, Berlin, Germany 


In the case of electrically operated rolling mills and the like | 


provided with the Ward-Leonard control system it is sometimes 
necessary to control the speed of the motor not only from zero to 
full speed, but to raise the speed above sy nehronism. The object 
of the present invention is to prevent the possibility of false con- 
trol and thereby obviate over-heating of the motor. The motor A 
which is to be controlled is provided with a centrifugal device B, 
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to which motion is imparted i in any suitable maner, as, for instance, 
by bevel gear wheels. The main control lever is not shown, but 
the auxiliary control lever Cis provided with a slot or opening D 
in which a locking lever E engages under certain conditions of 
speed. Lever E is pivoted at F, and its forked end engages with 
the centrifugal device B. The arrangement is such that the 
auxiliary control lever C, which serves for weakening the motor 
tield, cannot be operated until the speed of the motor reaches a 
predetermined limit and the centrifugal device has withdrawn the 
locking lever E from engagement with the control leverC. A 
modification is dealt with.—/u/y 13th, 1910 


AERONAUTICS. 


26,703. November 17th, 1909.—AN IMPROVED TANK FOR THE 
Drivinc Ligvuip OF AERIAL MACHINES, AIRSHIPS, AND THE 
LIKE. Wlhelia Jakob Hoffman, of 16, Trendelenburg Strasse, 
Charlotte nbura, near Berlin. 

\ shallow tank is formed by securing together so as to form a 
tight joint an upper flat horiz ontal plate A and a dished lower plate 
b, the whole forming a segment of asphere. The lower plate B is also 
dished in the centre as shown in the lower engraving, which showsa 
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tank formed of two segments of a sphere. Means are provided for 
securing the tank to the framework of a flying machine, airship, or 
the like in the form of ears or snugs C secured to one or forming 
part of one or both walls of the tank. A tank thus formed offers 
2 minimum resistance to the air, and the curved bottom tends to 
lift the vessel, thereby counteracting the weight of the contents 
and consequently reducing the lifting power required. In case of 
need the tank can be used as a float.—Ju/y 13th, 1910. 


SHIPS AND BOATS. 


19,871. August 30th, 1909.—IMPROVEMENTS RELATING TO THE 
PROPULSION OF SuHIPs, the British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, E.C. 

This inveptjon relates to electric transmission for the propul- 





| 
| 
| 
| 
| 
| 
| 


u 





sion of ships. In such systems it has been proposed to reverse, or 
drive the ship backward. by changing the connections between the 
generator and the electric motor or motors, the prime mover and 
generator constantly rotating in one direction only, This arrange- 
ment is objectionable for the reason that when the circuit between 
the generator and motor is opened and the ship is in motion, the 
latter will drive the rotor of the motor through the propeller, and 
the two machines will most probably be out of phase when the 
circuit is again closed. 
em preferably one that operates at high speed, and under 
igh steam pressure in order to secure the highest economy. It 
comprises a forward driving element, and a reversing element, 
both of which exhaustintothesamecondenser, Steamisadmitted to 
one element or the other, as occasion demands under the control 
of suitable valves. The turbine is directly connected to an alter- 


| nating current multi-phase generator, and the latter is electrically 
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Propeller Shaft driven by an 
Electric Motor é a Low 
Pressure Turbine. 


Reversing Turbine 


connected to an induction motor having a low resistance squirrel | 
cage rotor, the rotor being mounted on the propeller shaft. The | 
connection between the generator and stator of the motor remains 


the same both for forward driving and reversing of the ship, and | 
and | 


the rotors of the generator and motor are interlocked thereby, 
thence constantly preserve the same speed relation. For forward 
driving of the ship, steam is admitted to the forward driving ele- | 
ment of the turbine, and for reversing, to the reversing element of 
the turbine. 


with a low resistance squirrel cage rotor, will be at a maximum 
from the instant of starting in either direction. —J//y 13th, 1910. 


LIGHTING AND HEATING. 


860. March 31st, 1910.—IMpROVEMENTS IN ExLectric HEATING 
Apparatts, The British Thomson-Houston Company, Limited, 
of 83, Cannon-street, London, E.C. 

This invention relates to electric heaters and the like, and has 

for its object the provision of a device of this character in which 

the heating element is so arranged that the device may be con- 


7 


structed in a simple and inexpensive manner and at the same time | 
The invention relates more | 


be thoroughly efficient and durable. 
specifically to means for supporting the heating element of electric 
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heaters. Instead of the single coil which is commonly used, 
plurality of coils arranged in multiple are used. The coils are 
supported at their ends in the usual fashion. In order to support 
the coils at intermediate points in an inexpensive way, non-insu- 
lating supports are provided which engage the coils at equi-poten- 
tial points. These supports are in the form of strips which engage 
the various coils so as to support them, and are themselves sup- 
ported at their ends. This arrangement facilitates the manufac- 
ture and assembling of the heating coils and eliminates a large 


tion of the insulation which has heretofore been employed. Other 

objects of the invention are dealt with.—/u/y 13¢/, 1910. 
MISCELLANEOUS. 

6988. March 21st, 1910.—IMPROVEMENTS RELATING TO ROLLER 


BEARINGS, the Electric and Ordnance Accessories Company, 
Limited, and Frederick Edmund Hinton, both of Stellite 
Works, Cheston-road, Aston, near Birmingham. 

The principal object of the present invention is to facilitate the 
adjustment of the bearings and allow of their being adjusted to 
the correct tightness before the housing is placed upon the axle or 
shaft, and to permit of the housing and bearings being readily 
removed from or replaced upon the axle or shaft without disturb- 
ing the adjustment of the bearings. According to the present 
invention, the adjustment is effected by arranging one of the race 
rings of the one set of bearings to be free to slide laterally upon 
the central axle sleeve or within the housing, the adjustment being 
effected by a nut or screwed ring, screwing on to the said sleeve 


According to this invention a turbine is | 


or into the end of the housing, whilst to give a simultaneous 
adjustment to the second set of bearings a separate loose distance 
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By reason of this arrangement the speed of the | 
motor follows that of the generator, and the torque of the motor, | 





| sleeve is employed between the inner or outer race rings of both 
| sets of bearings. —/uly 13th, 1910. 


| Me 
SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazetic.) 








_ METHOD OF SOLDERING CHAINS, @, H. Benjamin, New 
N.Y.—Filed May 13th, 1909. 

Theve | are in all nine claims, and the tifth of these, which is as 

follows, sufficiently explains the nature of the invention :—The 

method of uniting the abutting ends of inter-connected links 


having cores of solder, which consists in passing said links suc- 


| 962, 41: - 











cessively through a heating flame, guiding said abutting ends in 
the centre of the path of travel, pes par Frrnt the body of each 
of said links away from the flame in time with the successive 
travel of said bodies of said links through the flame, whereby said 
abutting ends are maintained in the path of the flame for a greater 
time than the body of the link. 


962,424. Rai Jomt Support, G. G, Floyd, Granite, Iil., 
assiquor to American Steel Foundries, New York, N. Fs; a Cor- 
poration of New Je rsey.—Kiled June 29th, 1907. 

In this invention a single piece cast metal rail joint support 


comprising a horizontal plate or web rests at each of its ends on 
adjacent cross ties and has at each of its longitudinal edges 


vertical plates extending both above and below the web. The 
portions of the plates above the web extend substantially the full 
length of the support and are equipped at their upper edges with 
outstanding strengthening flanges, while the portions of the 
plates below the web are bellied downward at their central part, and 
have along their lower margins inwardly extended strengthening 
flanges. 
962,482, ProsEcTILE, G. E. 
Filed Junuary 28th, 1910, 
The third and last claim, given below, adequately describes this 
invention :—In a projectile the combination with a body portion 
having its front end provided with a conically shaped recess, a 
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plug closing the rear of the body ‘ego: and provided with a 
depression in its front end and spirally extending openings from 
the front end to the rear thereof, and a tube extending from the 
conical recess to the recess in front of the conical plug, whereby 
the oe of the projectile through the air will cause the same to 
revolve, 
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MACHINERY AND EQUIPMENT ON THE 
PANAMA CANAL WORKS. 
No. I, 

RarHeER more than six. years have elapsed since the 
United States came into possession of the Canal Zone 
and the rights and property of the New Panama Canal 
Company. It was not, however, until the close of 1906 
that preparatory work was sufficiently advanced and 
idequate supplies of labour and improved machinery and 
plant were available, to commence on a large scale the 
actual work of Canal completion. Up to that time the 
ereater part of the plant in service was of French or 
Belgian origin, unfamiliar to and, consequently, some- 
what contemptuously regarded by its new possessors. 

During recent years, in the light of troubles 
encountered and not without difficulty overcome by 


| than for that performed by dredgers. 


Of late, however, 
as will be shown in a later article, equipment for 
special service in wet excavation has been installed 
which may go far in the direction of revolutionising exist- 
ing practice. 

Apart from rolling stock—about 160 locomotives and 
620 dump cars of French or Belgian origin are still in 
service—practically all the plant for dry excavation now 
in use along the Canal line has been supplied from the 
United States. Upto June 30th, 1909, the close of the 
financial year, the Americans had spent on “ plant 
account” about £8,306,000, of which £38,988,000 was 


expended prior to July 1st, 1907, and £2,409,000 in 1907-8. 
Of the total, £847,250 was devoted to the purchase of 
excavating machinery, £1,484,000 to that of floating 
equipment, £1,453,000 to additions to rolling stock, and 
Among 


£343,500 to shop and other machinery and tools. 


with three engines, each of which has a distinct duty to 
perform. The function of the main, or hoisting, engine 
is to raise the dipper or bucket, an operation effected by 
means of a chain wound around a drum revolved by a 
gear on the same shaft, which gear meshes with a pinion 
on the crank shaft of the engine. The same engine is 
also used to propel the shovel at low speed backward or 
forward. A smaller engine is employed to swing the 
boom and dipper, which can describe an arc of 180 deg., 
while the duty of the third engine is to crowd the dipper 
into the bank, thereby greatly increasing the efficiency of 
the machine. All three engines may be set in motion at 
the same time. The shovels are of all-steel construction, 
the machinery on the car body being protected by a house 
with steel frame and steel sides and roof. The car, 
mounted on all-steel trucks of diamond pattern, consists 
of four longitudinal steel I-beams, riveted together and 











Fig. 1i—BUCYRUS STEAM SHOVEL 











Fig. 2—MARION 195-TON STEAM SHOVEL 














Fig. 3-STEAM SHOVEL LOADING CARS 


heavier American machinery, this attitude has been 
modified in very appreciable degree—so greatly, indeed, 
as to justify comparison with a report issued as long 
ago as 1900, by the committee of inspection appointed by 
the first liquidator of the De Lesseps Company. Refer- 
ring to the plant then distributed along the Canal line — 
the purchase, transportation, and installation of which 
were stated to have cost about £5,974,000—the committee 
reported that it was in a fair state of preservation, and, 
with the exception of some special machinery, seemed 
sufficient for the completion of the work; that the 
machines used in dry excavation and the tools and other 
outfit in the shops had been affected only by normal wear 
and tear and deterioration ; but that the floating plant, 
especially that which had been made fast in the terminal | 
channels, had suffered considerably from the action of 
salt water. | 
That this report represented actual conditions more | 
fairly than the picturesque details provided by certain | 
contemporary writers has since been amply demonstrated. | 
Nevertheless, it is a little curious that of all the machinery | 
inherited from the French the Americans have found the | 
floating plant of the greatest permanent value. For this | 
there are two explanations. First, the excellent design | 


IN THE CULEBRA CUTTING 





the more important items of new material pu 
up to a recent date may be mentioned— 


Number. alive. 
Air compressors 24 20,750 
Boiler plants . 23,700 
Cableways a 7 75,000 
CRM Ses a 52 79,100 
Dredgers... 14 410,000 
Dump cars... 3,863 884,000 
Handling plants ... ... ... 143,309 
Hydraulic dredging plants... 41,250 
Locomotives ..... é 186 398,700 
Movable towers Ks3 12 26,000 
*Rock crushing plants ... — 37,000 
Rock drills... ... 680 55,000 
Spoil spreaders 24 26,000 
Steam shovels... 101 228,000 
Steel barges ... 14 198,000 
Tug boats 8 97,000 


Unloaders oh 32,750 

Of the steam shovels 77 were supplied by the Bucyrus 
Company, of South Milwaukee, Wis., and the remainder 
by the Marion Steam Shovel Company, of Marion, Ohio 
—see Figs. 1 and 2. 


| 





Fig. 4-STEAM SHOVEL LOADING LIDGERWOOD FLATS 


t in service | held in position;by separators of cast steel and cast iron. 


In working down from one level to the next lower level 


| it is customary to start shovels at different points to dig 


| a “pilot cut” or centre trench, 34ft. wide at the bottom, 


| 50ft. wide at the top, and from 15ft. to 20ft. deep. 


These 


| pilot shovels are followed by others, which widen the cut 


| on each side, each taking 26ft. slices. 





Those of the first-named makers | 


and high-class construction of the plant; and, secondly, | include 32 of the 95-ton class, 33 of the 70-ton class, and | 
the circumstance that more heavy machinery has been | 12 of the 45-ton class, while the working weights of the | 


demanded during recent years for excavation in the dry | 


Marion shovels are 105, 70, or 837 tons. All are provided 


| Nevertheless, 


The capacity of a 
shovel varies considerably, for, under the best of circum- 
stances, owing to difficulty in keeping the machine 
supplied with cars, minor accidents and repairs, and 
delays due to moving forward, little more than two-thirds 
of the working day can be allotted to actual excavation. 
the normal results achieved and records 
accomplished have far surpassed expectations. During 
the past two years, notwithstanding the larger proportion 
of hard rock removed, the average output per shovel has 
increased over 50 per cent. The latest noteworthy perform- 
ance was on February 3rd, when seventeen shovels 
working in the Culebra Cut excavated 25,274 cubic yards 
of rock, an average of 1487 cubic yards per shovel during 
the eight-hours working day. ©The total number of hours 
under steam was 136, and the total number of hours 
devoted to actual loading 934. The spoil raised by these 
shovels filled 1897 cars, namely, 1256 Lidgerwood flats 
and 141 four-yard Western dumps. Among the monthly 
and daily records of individual shovels the following appear 
conspicuous :—58,483 cubic yards in 27 working days, and 
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3941 cubic yards in a single day. Steam shovels at work 
loading cars are shown in Figs. 3 and 4. 

Consequent upon a bonus system and the interest with 
which the returns are awaited and scanned in Canal 


circles, there is keen rivalry among the shovel engineers | 
A shovel crew con- | 


to make and retain the best records. 
sists of one engineer at 210 dols. per month, a cranesman 
at 185 dols., a fireman at 83.33 dols., and from six to ten 
“ pitmen,” who move forward the rails on which the shovel 
runs and perform other duties. The working day is from 
7 a.m. to 11 a.m. and 1 p.m. to 5 p.m. At the last- 


mentioned hour the various supply and repair trains leave 
the different yards for the “Cut,” where they spend the 
night making repairs and getting ready for the next day’s 
work. Among their duties is that of supplying each 
A 95-ton 


shovel with its necessary stock of coal, oil, Xe. 








To assist and expedite the work of the steam shovels 
the operations of these machines are usually preceded by 
extensive blasting. This is invariably the case in the 
Central Division, where the material to be removed, other 
than that brought into the canal line by slides, is hard 
rock. Most of the drilling is done by churn or well drills, 
or, where these cannot be used to advantage, by tripod 
drills. All are operated by compressed air. The system 
supplying air to the drills in this section and at the Pedro 
Miguel and Miraflores locks, for the large shops at 
Empire, and the field repair shops at various points, 
extends a distance of about 13 miles. The main line is 
made up of 38,800ft. of 10in., 14,600ft. of 8in., 10,000ft. of 
Tin., and 4000ft. of 6in. pipe, and from these mains air is 
conveyed to different parts of the cutting by “leads” 
aggregating over 34 miles, composed of 2in. to 8in. pipe. 





Fig. 5—-AIR COMPRESSOR AT EMPIRE 


machine consumes daily from one to two tons of good 
unscreened coal, according to the length of time it is in 
actual operation. Elsewhere oil fuel has been — with 
considerable success. The Atchison, Topeka, and Santa Fé 
Railroad, for example, use oil almost exclusively on 
machinery of this type; a 45-ton shovel which has been 
at work for nearly two years loading crushed stone in 
California has averaged 250 gallons of oil per day, in 
winter somewhat more and in summer proportionately 
less. The writer has devoted some attention to the effect 
on machinery of the abnormal climate of Panama, and is 
able to state, with special reference to the exposed metal 
on the steam shovel booms, that if this is well besmeared 
with grease and oil, the rain has little or no damaging 
effect on the structural steel. The shovels, and all 
machinery in fact, wherever possible, are given several 
coats of paint, which, with the greasé, amply protect 
them against corrosion. 

The following are among the more important details 
concerning the most powerful of the six sizes of shovels 
in use on the canal works :— 


Marion. Bucyrus. 
Model 91. 95-ton. 
Extreme height from top of rail 
to pointof boom ... ... .. 28ft. 30ft. 
Extreme height of A-frame 19ft. 8in. 18ft. 10in. 
Clear lift from rail to bottom of 
dipper door when open... 17ft. 17ft. 
Width of cut at 8ft. elevation ... 60ft. 54ft. 
Car— 
Length over all ... 42ft. 41ft. Zin. 
Width over all E 10ft. 10ft. 
Spread of jack-screws 20ft. 21ft. 
Machinery— 
Size of hoisting engine, 
OS oc es we 12in. x 16in. l4in, x 16in. 
Reversible independent 
swinging and thrusting 
engines, double : 8in. x 8in. Yin. x Yin, 
Steel boom— 
Length, centre to centre ... 30ft. 30ft. 
Capacity of dipper, cubic 
yards Be NS ee 5 5 
Size of hoisting chain lhin. lhin. 
Boiler, locomotive type— ¢ . 
Diameter 60in. 66in. 
LS Ee ae, Be 15ft. 14ft. 3in. 
Capacity of water tank, 
gallons en ee 1500 1100 


A new type of steam shovel recently received in the 
Isthmus will be employed immediately in excavating the 
trenches for the culvert system at Pedro Miguel locks. 
Built by the Thew Automatic Shovel Company, Loraine, 
O., it is in general appearance not unlike a locomotive 
crane. As a matter of fact, it can be used as such, and 
also, when equipped with a special boom with a derrick- 
ing motion, for handling clam-shell buckets. The 
dipper has a capacity of one cubic yard, and the hoisting, 
swinging and thrusting engines are operated by separate 
5in. by 6in. horizontal engines of the double reversing 
type. The 45in. by 84in. boiler is of the vertical tubular 
type, the working steam pressure is from 80 Ib. to 100 lb., 
and the rated capacity of the shovel from 50 to 60 cubic 
yards per hour. The clearance length of boom detached 
is 16ft., the clearance swing of boom 20ft. 6in., and the 
clearance lift for the dipper 11ft. The radius of cut at the 
height of 9ft. is 23ft. 6in. and at floor level 15ft., and the 
length of thrusting motion is 7ft. This shovel, which 
weighs approximately 22} tons, is mounted on car 
wheels and is self-propelling, and the machinery is so 
arranged that the operator can do his own firing provided 
only a limited output is required. 


There are three compressor plants, situated at Rio 
Grande, Empire, and Las Cascadas, each equipped with 
two Ingersoll-Rand and two Laidlaw-Dunn-Gordon com- 
pressors, with an aggregate maximum output of 1,800,000 
cubic feet of free air per hour. Since the installation of 
oil-burning apparatus the fixed daily charges in connec- 
tion with these plants, now being added to by the 
installation of Rand compressors at Rio Grande and 
Empire—see Fig. 5—have been reduced by over £25. 
Other extensive air-compressing plants are running at 
Balboa, Porto Bello, and at the Gorgona and Cristobal 
shops. 

In rock excavation, the churn drills, in batteries of from 
four to twelve, cover a width in front of the shovels of 30ft. 
to 50ft., the holes being spaced from 6ft. to 16ft. apart. 
The holes drilled usually range in depth from 15ft. to 30ft., 
but in special cases holes up to 90ft. are not uncommon. 
Owing to the abnormal moisture of the region—during the 
greater part of the year the holes when loaded are full of 


adaptable for beam drilling; a centre balance walking 
beam, so compact that it may be easily transported fro, 
place to place ; and a blower run by a small jet of steam 
at a very high rate of speed, placed near the forge, and 
dispensing with the extra pulleys, shafting, and belts 
formerly used for running the blower, which were liable 
to cause trouble consequent on the belts breaking or the 
slipping of the friction pulleys. The larger size of machine 
is operated by an engine, developing 6} horse-power, and 
weighs, with tools, about 7000 Ib. 

The distinguishing feature of the rock drills furnished 
by the Sullivan Machinery Company, of Chicago, is the 
valve motion. This consists of a curved rocker, the ends 
of which rest on bevelled surfaces at each end of the 
piston. These surfaces impart a circular movement to 
the rocker, causing the projection at its centre to 
operate a flat valve, shaped like a double D, which 
controls the admission of air to the drill cylinder. The 
| rocker, which is of tool steel, tempered to the proper 
| hardness, is shaped like a gear segment, the projection 
|on the top corresponding to a tooth of standard rack 
|form. The curved ends present an ample rubbing 
surface to the piston, while the broad area of 
the gear tooth projection, engaging the flat valve, 
suggests a considerable improvement over the more 
usual axial pin and knob. The cylinder and valve seat 
form a housing allowing the rocker free motion, 
| without side or vertical play. The valve is of close- 
| grained iron, finished to a perfect bearing upon the valve 
| seat, which is removable and scraped to fit the cylinder 
and chest cover without the use of gaskets. Of the tappet 
valve drills employed in rock excavation in the Culebra 
cutting, the majority have 3gin. cylinders and 7gin. length 
of stroke, and are capable of drilling holes from 14in. to 
| 4in. diameter to a depth of 20ft., the length of feed (depth 
| drilled without changing steel) being 30in. The Sullivan 

hammer drills, of which a number are in use for breaking 
| boulders, &e., are of two sizes, have cylinders lin. or 
| 13in. in diameter, and drill holes from 6in. to 24in. or 

12in. to 48in. in depth. A distinctive feature in these 

machines, which contain but two moving parts, the valve 
| and piston, is the automatic throttling valve, a cylindrical 
hardened steel plug being included in the interior of the 
head, which is controlled by pressure exerted against the 
handle. 








THE IRISH RAILWAY COMMISSION. 
No. II.* 

In last week's issue we dealt at some length with 
certain aspects of the Irish railway position as revealed 
in the fifth and final report of the Vice-regal Commission 
appointed about four years ago to inquire into the whole 
system of railway working and management in the Island. 
Reviewing the history of Irish railway construction, we 
put before our readers an outline of the causes which 
have been responsible for the evolution of the present 
situation, with its needless and wasteful system of divided 
and subdivided management, its anomalous rates, and its 
numerous other alleged defects. Passing next to the other 
aspect of the question, that of the Irish public at large, 
we illustrated by a few typical cases some of the main 
causes for complaint against the railway companies. 
Without attempting to reproduce the evidence placed 
before the Commission, whereby in many cases the 
charges brought against the railways were shown to be 
unfounded or, equally frequently, justifiable, we now 











Fig 6—BATTERY OF PERCUSSION DRILLS 


water—blasting powder cannot be used, its place being 
taken by dynamite, containing 45 and 60 per cent. nitro- 
glycerine. Where the holes average 20ft. in depth, the | 
charges vary from 75 lb. to 200 lb. The large blasts | 
shatter the rock into fragments sufficiently small to be | 
handled by the steam shovels, and where this is not the 
case recourse is had to what are called “ dobie ” blasts, 
small quantities of dynamite laid on the surface of the 
rock, covered with clay, and discharged by fuse. 

There have been employed also for drilling deep blast 
holes for excavating purposes 188 portable percussion 
machines—Fig. 6—supplied by the Star Prilling Machine 
Company, of Akron, O. These are of two sizes, are capable 
of drilling holes 250ft. or 300ft. deep, and are operated by 
upright reversible steam engines adapted to their special 
purpose. The machines include improved mechanism for 
actuating a drilling cable when spudding, making it 


desire to turn to the decisions and recommendations of 
the Commissioners. In this way we shall save consider- 
able repetition, as the verdicts of the Commission clear]) 
indicate how far the complaints of the public had any real 
basis in actual fact. 

As already reported, the Commission is divided into a 
majority of four and a minority of three with regard to 
the best means of securing improvement on the existing 
| methods of working. In one important respect at least 
| they are, however, unanimous. Like all previous Coi- 
| missions, and in conformity with the best opinion 
| expressed so frequently from the time of the first railway 
| construction work in Ireland, they testify to the clear 
| necessity for the concentration of management in the 
| hands of a single controlling authority or company. 





* No. I. appeared August 5th. 





Ava 12, T910 


THE ENGINEER 


161 








They recognise that without unification cheap transit 
arrangements cannot be procured. But how this unifica- 
tion is to be brought about, and who are ultimately to 
have control of the amalgamated interests, are points on 
which the minority are widely divided in their beliefs 
from the majority. 

According to the majority the railways should be 
purchased, the first step in this direction being the crea 
tion of a Railway Stock to provide the necessary capital 
for the transaction. The interest on this stock would be 
a first charge on the net revenue of the unified system ; 
but whether or not the majority are really satisfied that 
the net revenue would be sufficient to cover the annual 
charge for interest is a point not easily determined from 
their report. At one place they say, with praiseworthy 
caution, that “it appears to be practically certain ” that 
the revenue would more than meet the interest to be 
paid. Proceeding, they state that as a result of the 
economies Which, in their opinion, would arise from the 
unification of the lines the net revenue would doubt- 
less inerease. But, they add, the new system must not 
be hampered by any fears of insufficiency of funds. Its 
financial basis must be incontestably sound if it is to 
serve its true purpose. That this feeling of security may 
be brought about, the State, in the opinions of the four 
commissioners, should guarantee the interest each year 
on the proposed Railway Stock. The liability of the 
English Exchequer is, however, to be limited, the amount 
suggested being a quarter of a million pounds each year. 
If even this is not sufficient to meet the demands for 
interest on the capital required for purchasing the lines, 
the additional sum is to be raised by taxation, presum- 
ably in Ireland, although no details beyond the state- 
ment that a rate is to be struck are given in the report. 

But the financial assistance from this country is not to 
be confined to the above mere guarantee. The grant of 


not. If it is not all required for meeting the interest on 
the Railway Stock the balance is to go to the credit of a 
reserve fund for the construction of branches, links, ex- 
tensions, and other works. 

The railways having been purchased, unified, and 


the scheme outlined above, they are to be put under the 
control and administration of a so-called Irish Railways 
Board, composed of twenty directors. To the suggested 


in this matter, as in all others, the majority report seems 
to us to be open to severe criticism. Of the twenty direc- 
tors twelve are to be representative of the ratepayers of 
Ireland, two are to be nominated by the Treasury, two by 
the Lord-Lieutenant, and one to be elected by each of the 
four bodies, the Irish Port and Harbour Authorities, 
the Irish Chambers of Commerce, the Irish Industrial 
Development Associations, and the Associations of the 
Irish Cattle Trade. As regards the twelve representatives 
of the ratepayers, the suggestion is that their election 
should be determined as follows :—Each County Council 
in Ireland shall choose two delegates and each Municipal 
Corporation one. The representatives of each of the four 
provinces shall constitute Provincial Delegations, the sole 


duty of these bodies being apparently to meet and elect |“. ””. ; : = 
three directors for the Railways Board. The strong | minority recognise, however, that there is room for still 


County Council element in this suggestion is a matter 
worthy of careful notice. 

The Board thus constituted is to be formed into four 
standing committees to deal with (1) finance, (2) traffic, 
(3) engineering, and (4) locomotives, carriages, and stores. 
The usual list of executive officers will be appointed. 
These officers will be responsible for the efficiency of the 
combined systems, but they are to be subject to the 
control of the directors. 

Such, in brief, represents the proposals of the majority 
of the Commissioners.. According to them this scheme 
would secure harmonious working by unity of interest, 
efficient working by unity of control, and economical 
working by unity of action. The development of trade 
and industry would be fostered by the revision of freight 
tariffs. Reductions in the rates could be made by reason 
of the saving in working expenses bound to follow, in 
the Commissioners’ opinion, on the proposed amalgama- 
tion, and by substituting a low rate of interest on capital 
for that at present in operation. It is only, according to 
these gentlemen, in a publicly controlled system that we 
iuay expect the application of increased net revenue to the 
reduction of rates; a commercially worked concern would 
naturally seek to increase its dividends rather than 
diminish freight tariffs. 

With regard to the causes leading to the retardation 
in expansion of traffic on Irish lines, the four Commis- 
sioners present certain views which should be carefully 
compared with those of the minority. The majority 
hold that the railway administration of to-day is not 
the most suitable for the Island, and illustrate their 
contention by quoting the case of the Irish coal industry. 
It is perhaps not generally known that at Castlecomer, 
co. Kilkenny, and at Arigna, co. Leitrim, there are impor- 
tant coalfields, the former in particular being capable of 
yielding an excellent quality of anthracite. But if we are 
to believe the report, these coalfields are worked only to 
a comparatively unimportant extent for the reason that 
there is a lack of suitable communication and that 
rates are too high. The railway company concerned 
with the Kilkenny district refused to construct the 
required branch, and also declined to work one if it were 
constructed by others, unless a guarantee against loss 
were .forthcoming. The Arigna coal mines suffer from a 
similar lack of communication, although the necessity 
for the construction of a branch has been pressed upon 
the attention of the Government for many years. Under 
a public authority such as the majority desire to see 
established, these lines and others in districts where like 
circumstances prevail would have been built and the 
rates adjusted to suit the exigencies of the trade. But 
without State aid, and then only when this is of a substan- 
tial nature, the four Commissioners in the majority can 
see little hope of the new lines being undertaken. Such 





/of the Irish farmers and produce merchants. 
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composition of this Board we desire to call attention, as | ee 


lines would, they believe, be commercially unprofitable 
for some time after they had been opened, and until the 
districts served by them had by their agency been 
developed to a certain extent. 

These four Commissioners are also of opinion that the 
low through import rates into Ireland and the low rates 
to British ports from abroad, as compared with those 
from Ireland, have also been factors in the production of 
the present unsatisfactory position of Irish industry. 
Here, again, they can see no chance of improvement 
except in a publicly controlled, State-aided unification. 
All other causes of complaint may likewise, they hold, 
be attributed to the present divided interests of the 
railway companies. 

On the other hand, the minority express strongly 
worded opinions at great and fundamental variance with 
those of the majority. Broadly speaking, the minority 
acquit the Irish railways of the charges brought against 
them and throw the entire blame on the economic con- 
ditions of the country and the national characteristics of 
its inhabitants. Ireland possesses unquestionably cer- 
tain natural advantages which should enable her to com- 
pete successfully with foreign nations in the output of 
agricultural produce to this country, in addition to 
supplying her own needs. That she does not, and no 
one can be blind to the fact that to-day Ireland has 
fallen far behind in the race, is not to be attributed 
to lack of communication facilities, internal or external, 
nor the existence of high export and low im- 
port rates. The cause has, in the views of the 
minority, to be sought in the absence of co-operative 
methods, irregularity of supply, the small volume in 
which the goods are despatched, the neglect of‘care in 


| packing the produce, with a consequent increase in the 


difficulty of handling it by the companies, and other 


: ; : | details pointing, faults he ps f the railways, 
£250,000 is to be paid yearly whether a deficit occurs or | rege ear es. heeds seer hema crs ag magia is 


but to bad business methods, disregard to the examples 
of other countries and absence of initiative on the part 
In other 
words, far from full advantage not having been taken 
of the railway systems, full advantage has not been 


: ‘ ES | taken of the capacity of the country to produce articles 
placed on a sound financial footing in accordance with | 


finding a ready market in Great Britain. While the 
majority look to the railways as the saviours of the 
situation, the minority thus would have the country save 
The reduction of rates might bring a certain 
amount of benefit to the Irish nation at the present 
moment, but the total prosperity in the Island would be 
increased only to an insignificant extent compared with 
that which would result from the adoption of business- 
like and modern methods on the part of the producers 
themselves. 

As far at least as the larger companies are concerned, 
the minority believe that the best has been done to give 
adequate facilities for cheap and rapid transport. Rates 
have been reduced, rolling stock improved, and other 
matters attended to, but fenced about by statutory restric- 
tions and faced by a growing expenditure, lessening 
dividends, and depreciation of railway securities, there is 
a limit to the extent to which reform can be carried, 
and the railway companies have now reached this. The 


greater improvement. The system is fundamentally 
faulty, and as a first step towards the improvement of 
Irish industries they are at one with the majority in 
advocating a change from the present policy. 

The change has as a primary consideration the preser- 
vation of the-Irish railway system as a commercial 
concern, and in this respect presents its most notable 
difference from the scheme advocated by the majority. 
While there is an admitted preponderance of opinion in 
Ireland favouring the State ownership of the railways, the 
minority hold that in such a question, where technical 
and expert knowledge must be applied to arrive at a 
satisfactory solution, opinions should be weighed as well 
as counted. It is stated that of the larger traders who 
gave evidence before the Commission there was not a 
majority in favour of State purchase. The three Commis- 
sioners have accordingly framed a scheme whereby the 
main defect of the Irish railways—their subdivided 
management—might be rectified without resorting to the 
somewhat drastic measures of their colleagues. The 
amalgamation proposed would partake largely of a volun- 
tary absorption of the smaller by the larger companies, 
with a final union of all interests in the hands of one. 
For this voluntary amalgamation a period of three years 
would be allowed. Failing this, the companies would be 
compelled to unite during the succeeding year, the terms 
of the union being settled by arbitration. 


Inducements to amalgamate would, of course, have to 
be held out to the railway companies, and the minority 
report suggests that these might take the form of a 
reduction of the rate of interest on loans from the Board 
of Works, redemption by the Treasury of the guarantee 
funds at present borne by the areas served by certain 
of the lines, direct financial aid in the bargaining for 
amalgamation between a small company and a large one, 
and similar assistance. The report states that there is 
already in existence among the railways of Ireland a 
kindly feeling towards amalgamation under a voluntary 
agreement. When, however, railways seek to combine, or 
even to make working arrangements, the expense entailed 
in promoting the necessary Bill in Parliament is consider- 
able. In addition, onerous conditions are frequently 
imposed on them at such times. These causes have in 
the past been known to prevent several proposed junc- 
tions, and, as far as the Irish railways are concerned, the 
expense of the procedure may well be supposed to be an 
insuparable barrier. To alter this state of affairs and to 
make voluntary amalgamation as easy as possible for the 
companies, it is proposed that the Government should 
pass a measure to enable the railways to combine without 
having recourse to an application to Parliament. To this 
end it is proposed to empower the present Light Railway 
Commission to examine schemes of amalgamation, and 
to frame the necessary Provisional Orders. These Orders 





would then come before either the Board-of. Trade or the 
Privy Council for confirmation. 

To make it easy for the companies voluntarily to 
amalgamate, and to use coercion to this end if their action 
is too long delayed, is thus. the scheme of the minority. 
But such a scheme by itself is open to the grave charge 
that it would create a monopoly. To check this the 
institution of a controlling body, capable of bringing 
pressure to bear on the combined company, becomes of 
first importance. In the eyes of the three Commissioners, 
the Department of Agriculture and Technical Instruction 
already possesses all the qualifications required of the 
proposed controlling body, and it is therefore suggested 
that this Department should be further empowered so as 
to act as an impartial administrative agency to receive 
and adjust all ordinary complaints from the public, and 
to make representations and suggestions to the company 
which it could not afford to ignore. Matters of excep- 
tional importance would, as now, go before the Railway and 
Canal Commission for decision. The amalgamation having 
taken place, and all competition having been eliminated, 
it would probably become necessary to appoint a second 
Board to prevent the creeping in of certain defects to 
which a non-competitive system is liable. This aspect is 
but briefly discussed by the minority—it is not even 
mentioned by the majority, although, as is well known, 
there is no tyranny greater than that of a Government 
monopoly—the only suggestion made being that this 
second Board should be constituted of not more than 
twelve directors, who should be largely drawn from among 
the most important officers of the existing systems, and 
who would therefore be men with railway experience. 

This, then, is the solution of the problem proposed 
by the minority, and we feel sure it must appeal to 
engineers at least as the more practicable. Sir Herbert 
Jekyll, Mr. Acworth, and Mr. Aspinall are of opinion that 
all the advantages of State ownership or public control 
can be secured by retaining the present commercial 
system of management, and looking to those countries 
where the nationalisation of the railways has been 
carried into effect, making due allowances for the 
different conditions in Ireland, we feel more or less bound 
to agree with them. Good service can be given only as a 
result of a reasonably prosperous system of management. 
Increased receipts, even in a commercial concern, do not 
go either wholly or mainly to swell dividends, and the 
reduction of rates, whether the railways are State or 
commercially owned, is bound to follow on an increased 
traffic. But to reduce the rates first and then wait for the 
augmentation of business would be to begin at the wrong 
end. As the minority report neatly expresses it, this 
would be “ to impose a tax upon railway receipts in order 
to put a premium upon faulty agricultural methods.” 

Of the engineering features involved in the combina- 
tion, whether that combination be carried into effect in 
accordance with the views of the majority or the minority, 
it is probably too early to speak. As far as the gauge 
is concerned there will probably be but little difficulty 
experienced in working the systems as a whole. The 
standard gauge in Ireland is 5ft. 3in., and all the 
principal companies have adopted this. The smaller 
lines have taken the 3ft. gauge, but of this there are 
only 530 miles of track, or about 12 per cent. of the total 
in existence. But while the conversions of these lines 
to the standard might be considered with a view to 
providing through communication the minority express 
the opinion that difference of gauge should not prohibit 
the incorporation of light railway lines in the general 
system. 





AMERICAN AND BRITISH MECHANICAL 
ENGINEERS, JOINT MEETING. 
No. III.* 


Tue final meeting of the Joint Conference was held 
in the hall of the Institution of Civil Engineers, Great 
George-street, on July 29th, when five papers dealing 
with various aspects of railway electrification were 
presented for joint discussion. These papers were-— 
* Electrification of Suburban Railways,” by Mr. F. W. 
Carter; “ Cost of Electrically-propelled Suburban Trains,” 
by Mr. H. M. Hobart ; “ Economies of Railway Electyrifi- 
cation,” by Mr. William B. Potter; “ Electrification of 
Trunk Lines,” by Mr. L. R. Pomeroy ; and “ Electrifica- 
tion of Railways,” by Mr. George Westinghouse. 

Mr. Alexander Siemens, the President-elect of the 
Institution of Civil Engineers, offered a welcome to the 
members of the American Society. Dr. Goss briefly 
acknowledged the speech of Mr. Siemens, adding that it 
was the last opportunity which the American Society 
would have of meeting in that historic hall. 

The papers were then presented in abstract. The first 
four of them are given in an abridged form below, and an 
abstract of Mr. Westinghouse’s paper is printed on 
page 179. 

ELECTRIFICATION OF SUBURBAN RAILWAYS. 
By Mr. F. W. Carter, of Rugby. 

Many of the railways of this country have, so far as their sub- 
urban passenger traffic is concerned, been affected very adversely 
in recent years by the great and increasing competition of tramcars 
and motor omnibuses. The companies concerned appear undecided 
at present between giving up a great portion of this class of traffic 
permanently and endeavouring to regain it by electrification of 
their suburban lines. The latter expedient, although an expensive 
one, has hitherto invariably been found successful in regaining 
much of the lost traffic, and the problem confronting a company in 
regard to any section of its suburban lines is that of determining 
whether the expected gain from electrification will justify the 
expense to be incurred. There are eighteen electric railways at 
present working in this country, including seven tube lines ; these 
comprise about 200 miles of route in all, and are for the most part 
worked by motor coaches, employing a multiple-unit system of 
control. The coaches are generally of the saloon type. 

There appears little prospect of general electrification of the rail- 
ways of this country, as no advantage is apparent which would in 
any way justify the expense. It is only in the case of heavy sub- 
urban service that there is prospect of commercial advantage 
accruing from electrification, and: whilst there may be other local 
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opportunities for electrical working, there is at present no indica- 
tion that the steam locomotive can be superseded with advantage 
for ordinary main line work. 

The shrinkage of suburban traffic has for several years past 
proved a source of lachrymose complaint at many of the general 
meetings of our railway companies. The railway companies 
affected appear for the most part undecided between allowing 
their short distance traffic to go, employing their energies in 
fostering the longer distance traffic, and endeavouring to reduce 
the effective range of tramway competition by electrification of 
their suburban lines. The latter alternative, wherever it has been 
tried, has invariably succeeded in recovering a portion of the lost 
traffic, besides creating a more desirable traffic for longer distances 
by the improvement of facilities. Whilst it is by no means certain 
that local electrification would prove the best commercial policy in 
the case of all railways handling suburban traffic, it is the author's 
opinion that there is considerable scope for well-considered elec- 
trification schemes in this country. The real difficulty which con- 
fronts the management is in estimating the increase in receipts 
which would accrue from the improved facilities. This is an 
economic problem to which no certain answer is possible. So many 
considerations enter into the matter that experience in one 
locality is no sure guide in making an estimate foranother. It 
has generally been found hitherto that the increase in traffic due 
to electrification has exceeded the estimates formed of it. 

An indispensable requirement to the success of any system for 
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Fro. 1.—Train Characteristic: 


working suburban traffic is immunity from all forms of breakdown 
competent to delay the service. In this respect modern electric 
railway apparatus leaves little to be desired. Even when first in- 
stalled the troubles are usually of a minor character, and the 
consequent delays unimportant, whilst ordinary operation is ex- 
ceedingly reliable so far as the electrical plant is concerned. The 
author is indebted to Mr. James R. Chapman, late chief engineer 
of the Underground Electric Railways Company of London, for the 
following figures, giving particulars of all delays on lines under 
the company’s control for the month of December, 1909—Table I. 
On no one of the properties of this line did the cost of rolling-stock 
maintenance and repairs exceed 0.6d. per car mile. 


TABLE I. 
Train Delays, December, 1909. 
District. “‘Tubes.”* 

Total number of train miles .. .. 401,295 .. 499,908 
Total number of delays (all causes) 303 44 
Total time lost by delays, min. 1,186 107 
Train miles per delay oe Ba 1,324.4 11,361 
Train miles per minute lost. .. .. .. .. 338 4,672 
Total number of delays due to electrical 

troublesonthetrains .. .. .. .. .. 21 
Time lost due to electrical troubles on the 

trains, min. Ah NE POE SEE 1354 75 
Train miles per electricaldelay .. .. .. 7,431 23,805 
Train miles per minute delay on account of 

electrical troubles .. eee a 2,961 6,665 
Average mileage per train perday .. .. 185 194.85 
Average delay per train per day due to elec- 

trical troubles on the trains, min. .. .. 0.062 0.029 
Average delay per train per day due to all 

causes, min. os) pe oa. ee 0.548 0.042 


* i.e., Baker Street and Waterloo Railway ; Great Northern, Piccadilly 
and Brompton Railway ; Charing Cross, Euston and Hampstead Railway. 


The railways in this country operated wholly or in part electri- 
cally are eighteen in number, working over a total of approximately 
200 miles of route and 410 miles of track. The trains are worked 
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Fics —Train Characteristics. 
by eighty-seven locomotives and 821 motor coaches. The aggre- 


gate nominal power of the driving motors is approximately 360,000 
horse-power, of which 184,000 horse-power is provided by one type 
of motor alone, namely, that used exclusively by the railways 
operated by or in conjunction with the Underground Electric 
Railways Company, London, and partly by the Metropolitan Rail- 
way. Of the eighteen electric lines, thirteen are in the London 
area (including seven tube lines), three in the neighbourhood of 
Liverpool, one at and near Newcastle, and one between Heysham, 
Morecambe, and Lancaster. 

By far the greater portion of the electrically operated traffic is 
worked by motor coaches rather than separate locomotives. This 
method of operation is peculiarly adapted for working suburban 
railways, and will no doubt remain the standard. In suburban 
service the greater part of the energy expended is used in giving 
speed to the train, and is ultimately dissipated in the brakes. 
Other things being equal, therefore, the more frequent the stops 
the greater is the energy required per mile, and the more difficult 
the service. The energy consumption per ton-mile, unless abnor- 
mal, is, in fact, a very good measure of the difficulty of a service. 

The specific acceleration of a schedule is a better index of the 
difficulty of the schedule than the energy consumption, inasmuch 
as it is independent of the equipmentefficiency and of the particular 
manner of running the schedule, in effect reducing equivalent 
services to the same mode of operation. This, of course, pre-supposes 
that the line is not specially graded to reduce the difficulty of 


The following table gives some characteristic schedules arranged 
in order of difficulty as indicated by the specific acceleration :— 











TABLE II. 
2 Average 
' AY erage! Sche- se a — epeae 
uine. at ae of |exclud-| accele- 
betw ges speed. | stop. ing ration. 
stops. stops. 
ft. m.p.h. | secs. | m.p.h, = 
Liverpool Overhead . 2,145 19°5 11 22.9 0.179 
Liverpool—Southport .. .. 6,535 30 15 33.4 0,125 
Underground, Inner Circle 2,555 15°7 20 19.2 0.106 
Baker Street and Harrow .. 5,000 23 20 26.6 0.104 
South London Elevated 4,540 21°5 20 25 0.101 
Hammersmith and City 2,830 16 20 19.2 0.096 
Central London 7 SE 2,540 14°7 20 17.7 0.090 
North-Eastern, Tynemouth ..| 6,000 20°5 30 24.1 0.071 
Midland, Heysham—Morecambe) 23,500 26°7 | 120t | 83.4 0.085 
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Assumed. 


The account of the tests on the Liverpool overhead trains 
indicated a maximum rate of acceleration of 4.2ft. per secondt 
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Fic. 3.—Continuous-Current Motor Characteristics. 
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(2.9 miles per hour per second), and this is perhaps as high as it is | 
advisable to employ in service. The author has a record of a run | 
actually made with a coach carrying a motor on each axle, in which | 
an average rate of acceleration of 4.2 miles per hour per second | 
was maintained until a speed of 21 miles per hour was reached— 
see Fig. 1. The test was made with a view of showing the possi- 
bility of electrical equipments in this connection, and the accelera- 
tion was certainly faster than would be considered comfortable to 
passengers. 

The motor losses in suburban service usually take from 6} per 
cent. to 7 per cent. of the input to the driving equipment in the 
continuous-current system, and from 15 per cent. to 18 per cent. 
of this input in the single-phase system. The great motor losses 
incident to the single-phase system form the foundation of all the 
objections raised to the use of this system for suburban service. 
The heating of the motors has always been a limiting feature in the 
design of equipments for this class of service, and the practicable 
and desirable means of dealing with it are well understood. The 
use of forced draught for cooling the motors, whilst practicable for 
locomotives and single cars, is quite out of place on multiple-unit 
trains intended for suburban service, where, since the equipment 
may not be inspected for hours together, it cannot fail to lead to 
breakdown, increasing maintenance charges and causing delays to 
traffic. Fig. 2 gives speed, power, and motor loss curves corre- 
sponding to typical suburban schedule runs with continuous 
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Fic. 4:—Single-phase Motor Characteristics. 


current and with single-phase equipments, the former of which 
carries 20 tons per motor and the latter 23 tons. Figs. 3 and 4 
show the corresponding motor characteristics. It will be seen that 
the great difference between the systems is in the motor loss, which 
amounts to 6.75 per cent. of the input in the continuous-current 
case and to 17.8 per cent. in the single-phase case. Although both 
motors are dynamically capabie of working the service, the former 
alone has sufficient thermal capacity for the purpose, the other 
having to dissipate three times as much energy as it can get rid of 
by natural cooling. ; 

The author has confined his remarks to the subject of ‘‘ Suburban 
Electrification,” inasmuch as there appears little prospect at 
present of general electrification of railways in this country. — The 
properties which give to electrical working its predominant 
advantages in the case of heavy suburban service become of minor 
importance when the distance between stops is considerable and 
the service infrequent. The author's investigations have convinced 
him that in this country at least the commercial advantage is only 
demonstrable in general in the case of heavy suburban service. 
Even here it should not be taken for granted, for the margin in 
favour of electrification is by no means overwhelming. This much 








operation. 





t Tue Enaineer, Vol. xciii., page 284. 





| phase equipment. 
| table which we give below :— 





can be affirmed, however, that where there is any considerable 
suburban traffic, an investigation of the cost of electrification and 
the economic results of providing improved facilities will repay the 
trouble and expense, and in many cases justify proceeding ‘with 
the conversion. 

It will be understood that the above remarks are intended to 
apply to the electrification of existing steam-operated lines, The 
case of entirely new railways is different and much more favourable 
to electrical operation. 


THE COST OF ELECTRICALLY PROPELLED SUBURBAN 
TRAINS. 
By Mr. H. M. Hosart, of London. 


This was an able and critical paper concerned with the relative 
cost both in the first instance, and in working of trains propelled 
by direct current and single-phase electricity. It is too long to 
print in full—it would fill nearly eleven of our columns—and it js 
too homogeneous to abstract with any degree of success. We can, 
therefore, only give a general idea of its purport. Mr. Hobart has 
taken four separate trains for comparison, namely, one on the 
Piccadilly tube ; one on the Liverpool and Southport line of the 
Lancashire and Yorkshire Railway ; one on the Heysham, More. 
cambe, and Lancaster branch of the Midland Railway, and one on 
the South London Elevated Line of the London, Brighton and 
South Coast Railway. In the first and second of these, direct 
current is used, and in the third and fourth, three-phase current, 
He designates these lines A, B, C and D, respectively, and he first 
of all shows that the average output per ton of electrical equip. 
ment is, in A, 10.9 horse-power ; in B, 10.6; in C, 6.04, and in D, 
5.12. A and C are comparable in length ; so are B and D, the 
former trains being 150ft. long, and the latter 180ft. The per- 
centage which weight of electrical equipment constitutes of the 
total weight of the train is, in the case of A, 13.1, as compared 
with 19.3 in the case of C ; while it is 25.4 in the case of B, as 
compared with 32.0 in the case of D. 

The two trains Band D are then more closely compared. ‘The 
cost of electrical equipment is taken both for direct current and 
for single-phase current, as being £125 a ton, though it is pointed 
out that the cost of single-phase equipment is, at present, 
decidedly more than this. Starting from this basis a comparison 
is made as to what the cost of a Southport train and a South 





| London train would be, both with continuous current and single- 


The results of this comparison are set out in a 


' , ae P 
Continuous train. | Single-phase train 














| For For | For For 
| Southport 8.L.E. | Southport 8.L.E. 
service. service. | service. service 
| £ £ | £ £ 
Trucks .. 815 770 860 81 
Carbedies .. .: .. 4320 4320. | 4,320 4,320 
Electrical equipment. . 3750 1910 =| 9,630 5,500 
Further costs a 590 515 | 855 690 
| Total cost of train 9475 7515 15,665 11,325 
Weight of train .. 118 tons 103 tons 171 tons 138 tons - 
Cost per ton 7 £80.3 £72.7 } £91.6 £82.1 
Length of train .. 180ft. 180ft. | 180ft. | 180ft. 
Cost per foot .. .. £52.6 241.7 | £87.0 | 63.0 
Weight per foot... ..| 9.655ton | 0.575 ton | 0.95ton | 0.77 ton 


| 


For the proper understanding of this table the following par- 
ticulars have to be borne in mind :— 


Southport South London 
train. train. 

Schedule speed 30 m.p.h. 22 m.p.h. 
Distance between stops .. .. 1.32m. 0,88 m. 
Energy consumption per ton- 

mile ae > 79 watts 
Ditto per train mile .... .. 11.3 kw.-hour. 10°9 kw.-hour 
Average input pertrain .. .. 340kw. o 240 kw. 
Average output from motors to 

MR as 26 se ve oe as GO 225 h.p. 
Weight oftrain .. .. .. .. 118 tons 138 tons 
Weight of electrical equipment’ 30 tons 44 tons 


Carrying the comparison still further, and taking the cost of 
single-phase current as 0.72d., and that of continuous current 0.90d. 
per kilowatt hour delivered at the trains, Mr. Hobart arrives at 
the following figures, to which he adds the charges for capital 
depreciation, repairs and renewals :— 











Southport train. | South London train 
Con- | Single- Con- Single- 
tinuous. | phase, | tinuous. phase. 
1. Total annual cost per train | 
for electricity «+ «| £2970 £3450 £1920 £2040 
2. Ditto per train mile .. ..| 13.24. | 15.3d. | 9.64. 10,24. 
3, Annual charges per train for | 
capital depreciation, re- | _ 
rs, and renewals .. ..| £1420 | £2350 £1130 £1700 
4. Ditto per train mile --| 6.31d. | 10.43d. | 5.65d 8.55 
The sum of items2and4is ..| 19.51 | 25.73 15.25 18.75 
Amount by which the single-}| -————,——~ ——— 
phase train costs more per 
train mile than the continu- 
ous-current train .. > 6. 22d. 3.5d. 





The author remarks in conclusion that his investigation clearly 
shows that the selection of the electrical system and also the deter 
mination of the service to be provided, as regards schedule speed, 
distance between stations et intensity of traffic, are all matters 
demanding the most careful attention and that they are inter- 
dependent. It is evident from the nature of the case, as illustrated 
by the the problems the author has worked out, that the more 
severe the service and the more intense -the traffic, the greater is 
the superiority of the continuous system. But it is also demon- 
strated that even for systems of such moderate severity as 22 miles 
per hour and one stop per 0.88 mile, and even when the intensity 
of traffic is only one train every 12 to 15 minutes in each direction 
the stperiority of the continuous system is still very substantial. 
He also addsin the instances taken the continuous-current pressure 
is about 600 volts. There are, however, lines now using 1200 volts, 
and this effects distinct economies over the 600-volt system, and 
very appreciably accentuates the contrast between the continuous- 
current and the single-phase systems. ‘ 

The foregoing is, of course, naturally an incomplete summary of 
the paper, which should be read as a whole in order to be fully 
understood. 


ECONOMICS OF RAILWAY ELECTRIFICATION. 


By Wa. Bancrort Porter, Schenectady, N.Y., Member of 
J the American Society of Mechanical Engineers. 


Electrification, like any other engineering work, involves an in- 
vestment against which there will be a fixed charge for interest 
and a liability of depreciation. The interest is a constant and 
permanent charge which must be met irrespective of any economy 
which may be secured by intelligent operation. The subject of 
depreciation is receiving more attention than formerly, the 
tendency having been to make the operating expenses cover this 
charge. However classified, the depreciation charge must be 
accounted for, and it is directly influenced by the character of the 
equipment with respect to reliability, durability, and capacity to 
provide for future requirements. ; ; : 

The utilisation of higher trolley potentials, made possible with 
direct current by the development of the commutating pole motor, 
and with alternating current by the development of the single- 
phase motor ; the higher speeds of rotary apparatus in the 805 
stations ; and the development of the steam turbine have effectec 
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a material reduction in the investment required and the cost of 
operation. eee : R : 

The different methods of electrification applicable in any instance 
should be carefully analysed with regard to interest, depreciation, 
and operating mp ore and only the net result should be given 
consideration in determining the class of equipment. In this con- 
nection it is well to bear in mind that the expenditure is a lump 
sum which can be accurately determined, while depreciation and 
operating expense can only be approximated. 

The development of apparatus for higher voltage direct current 
has so far increased its scope, that direct current at either 600 
voltage, or higher, may be considered the most economical for city 
and inter-urban service, and for the electrification of steam rail- 
ways where the density of traffic is sufficient to require a relatively 
large investment for rolling stock, as compared with that required 
for the secondary distribution system and the sub-station appara- 
tus. Single-phase and three-phase rolling stock equipments are 
applicable only to exceptional conditions. The reason for this is 
the greater first cost of such equipments. This is especially true 
when comparing single-phase with direct current. The type of 
equipment used on the rolling stock may well be a more impor- 
tant factor in the economy of investment and operation than the 
scheme of power distribution, 

Conditions determining railway equipment.—The principal condi- 
tions which determine railway equipment one tae sheet: (a) 
Profile of road ; (4) transportation required, 7.¢., weight of trains 
or seating capacity of cars; (c) frequency of trains ; (d) length of 
individual runs or distance between steps ; (e) schedule required ; 
(f) length of railway to be electrified. In the selection of the 
electrical system best adapted to a particular set of conditions 
there are three items to be considered :—(1) Sub-stations ; (2) con- 
tact conductors ; (3) rolling stock. A comparison of these items 
determines the relative economic values of the systems. There 
are certain features under each of these items which may properly 
be examined. 

We will consider briefly the effect of changes in the data sheet 
items :— 

a) Profile: From a level country to a limiting grade of 1 or 14 
per cent. there will be little difference in the relative values of the 
systems, With steeper grades the conditions will be more favour- 
able for alternating current. 

») Traffic requirements: Heavy individual train units favour 
the alternating-current system with exception of the locomotives ; 
light trains or multiple-unit operation favour the direct-current 
system. 

“(c) Frequency of trains: Infrequent service with a relatively 
small number of locomotives favours the alternating-current, 
frequent service the direct-current. 

a) (e) Distance between stops and schedule required: Varia- 
tions in these will not affect the relative value of systems unless 
extreme requirements, such as high schedule speed with short 
runs, make the use of direct current imperative. 

(f) Length of road: For a similar character of service through- 
out, the railroad may be of any length without affecting the 
relative desirability of the various systems. What is suitable 
for the first 50 miles will be equally suitable for any extension. 
An examination of these variables will show that a change in the 
conditions to be met will radically change the relative economic 
value of the systems of electrification. 

The single-phase system, by reason of the apparent simplicity 
of its elements and the utilisation of higher potential for the 
contact conductor than is possible with direct current, is 
admittedly very attractive. There is the other side of the 


question, that it is impossible to build a single-phase commutating | 


motor comparable in first cost and maintenance with a direct- 
current motor. Over this subject of alternating-current single- 
phase +. direct-current systems there has been a_ great 
deal of controversy. It is our opinion that comparative results 
obtained up to the present time are in favour of direct-current. 
For trunk line service a higher potential than 600 volts will 
unquestionably be used; 1200 volts direct-current will prove 
economical in some cases, but a still higher voltage is required to 
provide economically for the heavier intermittent service. 
Whether this potential will be 1800 or 2400 volts direct-current or 
11,000 volts alternating-current cannot be settled arbitrarily. 

Jater-urban railirays.—Letusconsider theinter-urban railway situa- 
tion in the United States, particularly in regard to the various avail- 
able schemes of electrification. These are, 600-volt direct-current, 
120-volt direct-current, and single-phase, the three-phase being 
debarred on account of the complications of the necessary double 
overhead distribution system. The application of single-phase to 
new projects has been practically abandoned, there having been 
but one or two new installations in the last three years. This 
arrested development of a system which for a short time held forth 
considerable promise has been brought about by a general recog- 
nition of its limitations. Experience has shown these to be: 
(a) Excessive weight of rolling stock ; (+) excessive cost of rolling 
stock ; (c) high cost of equipment maintenance ; (d) increased 
power consumption ; (¢) rapid depreciation of motor ; (f) rapid 
depreciation of car bodies and trucks ; (g) increased cost of main- 
taining track and roadway. Moreover, it jis recognised that any 
inter-urban road in the United States must be capable of operating 
over existing city tracks from 600-volt direct-current troliey—a 
condition which hampers the single-phase system on account of 
increased Mipsis in the control system. 

For inter-urban railways a potential of 1200-volt direct-current 
has been selected, because with the motors wound for 600 volts the 
car may be operated at the same speed from either 600 or 1200- 
volt trolley by connecting the motors all in parallel for 600-volt 
operation and two in series with two groups in parallel on a 1200- 











locomotive. The application of electric locomotives to passenger 
and freight service will result in faster schedules with equal or 
even heavier trains than are at present handled by steam ioco- 
motives, 

Many of the terminal and tunnel electrifications have been 
brought about from the desire to do away with the danger and 
nuisance caused by smoke and gas. The elimination of smoke has 
also an economic aspect in the electrification of terminal stations, 
in permitting material improvement in the character and value of 
railway buildings. The Quai d’Orsay terminal of the Paris- 
Orleans Railway in Paris, which has been in operation since May, 
1900, was the first instance where a steam railway profited by this 
feature of electrification. The enhanced value of railway buildings 
is seen toa marked degree when terminals are electrified in large 
cities in which land values are high. The fact that electric opera- 
tion will permit platforms on two or more levels adds greatly to 
the capacity of the station, or, conversely, decreases the land area 
required for given tratfic facilities. 

The electric locomotive is well adapted for the handling of trains 
where the character of the service will not permit the operation of 
individually equipped cars. Where the service is self-contained, 
individually equipped motor cars, operated in trains with multiple- 
unit control, are recognised as providing for the most efficient 
handling of traffic. 

The author desires to express his thanks to Mr. C. E. Eveleth 
for his assistance in the preparation of this paper. 


THE ELECTRIFICATION OF TRUNK LINES. 
By L. R. PomEroy, New York, member of the American Society 
of Mechanical Engineers, 

It is assumed from a physical and mechanical viewpoint that 
electric traction can meet all the demands and requirements of 
railroad service. Therefore, whether electricity will replace steam 
traction or not is entirely a commercial problem. w:u 

The common denominator = commercial cousiderations.*—\t may 
be stated at the outset that whatever system of electrification is 
adopted, a very large outlay has to be faced, and no case for elec- 
trification can made out unless an increase in net receipts can 
be secured more than sufficient to pay interest on the extra capital 
involved. This increase may be brought about either by decreas- 
ing the working expenses for the same service, by so modifying 
the service as to bring in a greater revenue, or by a combination of 
these. 

However, there is hardly a steam road in existence to-day which 
does not have divisions or sections, where distinctly local traffic can 
be handled more profitably by light, comparatively frequent 
electric service than as now, with heavy steam trains. The funda- 
mental principle, based on the present state of the art, seems 
to be that if you cannot accomplish something by means of elec- 
tricity that is now impossible by steam traction, there is nothing 
to justify the change ; the mere substitution of one kind of power 
for another, merely to obtain the same result, is not commercially 
warranted, 

With steam locomotives a coal consumption, when running, of 
4lb. to 5lb. per indicated horse-power really means 6 |b. or 7 lb. at 
the rail, when the losses due to firing up, laying by in yards and 
sidings, blowing off at the pops, and consumption of the air 
pumps, are taken into account. Whereas, under electric opera- 
tion, with an efficiency of 65 to 70 per cent. between the power- 
house and the rail, a coal consumption of 4 Ib. per kilowatt-hour 
at the rail can be counted on. 

Relative cost of coal for steam and electric operation.—It may be 
fair to assume that where average coal is used, we can count on 


| about 2.25 dols. per ton for locomotive coal on the tender, while a 


much cheaper grade can be used in the power house, costing, with 
modern coal-handling facilities, about 1.50 dols. per ton. At this 
rate the relative difference in the cost of coal at the rail would be 
represented by the following figures :— 


Electric power station 2.5 Ib, x 1.50 dols.... 
50%, eff. 
Steam locomotive 7 x 2.25 dols. 15.75 dols. 

The cost of a unit of power with the steam locomotive becomes 
relatively higher under maximum than minimum boiler demands, 
while with electricity the cost per unit is at a uniform rate, 
whether working under extreme or light power demands. 

When steam locomotives are loaded to their capacity, as is gene- 
rally the case where tonnage rating is practised, the rate of com- 
bustion of 150 lb. of coal per square foot of grate surface per hour, 
will still hold good and remain constant, the tons hauled being the 
variable, responding or being modified by the speed or physical 
conditions of the road. 

Savings claimed for electrification.—In view of the foregoing the 
author then gave an extract from an article by Mr. C. L. De 
Muralt. In this it was shown that the saving in water alone 
capitalised at 5 per cent. would equal 6,750,000 dols. in the case 
of one railway, nearly 6,000,000 dols. for another road were the 
change to electric driving made. As large as these alleged savings 
are, yet they would not amount to more than 24 to 3 per cent. 
on the necessary increase in capital to electrify the roads on 
which the foregoing savings applied. 

While the first cost for power stations and electric equipment 
represents a large outlay, yet such items as the cost for repairs of 
locomotives and shops, expensive hostlering at terminals, coaling 
and water stations, and the incidental labour charge and repairs 
thereto will, in the aggregate, be materially reduced. The com- 
parative saving in repairs will be indicated by the following 
tigures :— 


7.50 dols, 
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ee isintenmie ne ae ae possible with the electric locomotive and that fewer units are 
ree : Pantie Same | necessary to perform the same service. Great stress is laid on the 
4 Annual cost (Item 2 plus Item 3) .. ..| 176,000 | 152,900 | 192,400 | fact that the ordinary freight locomotive makes only 3000 miles 
| on 1,095,000 car miles per year, per month, or 100 miles per day, against which is put forward the 
additional annual charge per car mile , , | ability of the electric locomotive to perform practical!y continuous 
above the cost for 1200 volts, in cents. . 2.1 0 3.6 | service, suggesting the propriety of comparing electric and steam 
operation on the basis of ton-miles perannum each is able to make 


600-volt direct-current system is the more economical, considering 
operation, maintenance, and fixed charges. An examination of 
the elements which enter into the first cost and operation of a 
= will show at once that as the density of traffic increases 
there is a rapid gain in the relative advantage of the direct- 
current over the single-phase system. 

Conclusion.—The saving effected by the 1200-volt direct-current 
system is so marked that a great increase in the adoption of this 
potential for this class of inter-urban railroading may be antici- 
pated, and, on the other hand, it will not be surprising if the 
single-phase inter-urban system is entirely discarded in America, 
unless some marked improvement is made in the art, and a more 
comes equipment made available. 


Jiabi of operation is of the greatest importance, not only 
to the public, but to the operating company, and in this respect 
the electric motor, with its simpler construction, even though the 


general service is supplied from a central power station, has proved 
its superiority over the steam locomotive. The electric loco- 
motive, on the other hand, is supplied with practically unl{mited 
power from an independent power station, and can maintain a 
speed and tractive force that would be impracticable witli a steam 








and also the relative weight on driving wheels, and not their total 
weight. 





* Recently THE EnGinegR (London) editorially made a plea for a ‘‘com- 
mon denominator” for comparison of engineering achievements, using the 
following illustrations :—“ Thus, for example, if we take Mr. Humphrey's 
reply to Mr. Davey’s criticisms, we see that he gained a mere dialectical 
advaiage by showing on the screen a great differential pump, and beside 
it an internal combustion pump, so small by comparison that he had to 
explain that it was not a ‘hooter.’ Both engines could deal with the same 
quantity of water; but the Davey engine was lifting it 1500ft. from a 
mine, while the pump could not lift it more than about 15ft. Indeed, 
it could not do the work of the Davey engine at all. Also a comparison 
was drawn between the cost of working with producer gas engines and 
steam engines. The argument was all in favour of the gas engine, 
expressed in weight of fuel required per hour to develop a horse-power. 
But the aspect of the matter changed when it was pointed out that the 
coal used by the steam engine was slack, costing 1.75 dol. per ton, while 
the gas producer worked with anthracite, costing over 6.25 dols. a ton. 
Here the cost of fuel was the common denominator, not the weight of the 
fuel.” The plea concluded by saying that the common denominator 
should be the commercial cost. E. H. McHenry expressed the same idea 
when he said that ‘‘Engineering is making a dollar earn the most 
interest.” 





Let the rectangle A B C D represent a day of twenty-four hours ; 
the shaded area A Bz y that portion of the time for which the 
mechanical department is responsible = 22 per cent. ; the area 
xy q 2 the average time the locomotive is performing useful work 
= oR per cent.—/.¢., actually pulling trains, 3000 miles per month, 
100 miles per day ; while the portion of the diagram bounded by 
q2CD is the period or balance of the time that the locomotive is 
under steam, with crew, and ready to go, and represents the time 
at terminal yards, side tracks, and awaiting orders, &c. = 50 per 
cent. 

It is just here that our electrical friends make the great mistake 
of claiming ‘‘ greater capacity ” for the electric locomotive over its 
steam equivalent. It is conceded that under electric conditions 










. = 5 


the area A B x y may be reduced as much as one-half, and, 
rhaps, owing to greater speed, the area x y y z may be increased, 
ut the ‘‘lost motion ” period due to traffic and operating causes 
will be relatively the same for both. The percentages are from an 
actual three months’ test on a trunk line, reported in 1904 in the 
‘* Proceedings” of the American Railway Master Mechanics’ 
Association by the Committee on Time Service of Locomotives. 

The only cases where electric operation is commercially justified 
is in congested local passenger situations, where the conditions 
closely approach those of a ‘‘ moving sidewalk,’ and the records 
show that these cases have been profitable only when a large 
increase in business has been realised. 

With steam locomotives the most economical average speed for 
freight service is 12 to 15 miles per hour where there is ample 
track space for the free movement of trains. With a dense traffic 
this free movement can only be obtained by a higher speed, and if 
the large train tonnage be maintained, more horse-power is re- 
quired of the engine and boiler, _ It is difficult to increase the size 
of steam freight locomotives without resorting to the Mallet com- 
pound articulated type, and here we have the equivalent of two 
locomotives in one machine. With the electric locomotive it is 
possible to develop a much greater horse-power and a large per- 
centage of overload at the time when needed, and do it mure 
economically than with steam. 

Electric operation as compared with steam shows to greatest 
advantage in urban and suburban passenger service. Here, if 
multiple-unit trains are employed, so that a considerable fraction 
of the total weight is carried on the driving wheels, thus per- 
mitting a high rate of acceleration to be used, a schedule speed 
quite impracticable in steam operation can be maintained. More- 
over, a more frequent service can be given without a proportional 
increase in expense, whilst in times of light tratiic small trains can 
be run, the energy consumption per train in such service being 
almost in proportion to the number of coaches. The law of 
induced travel, however, applies to urban and suburban passenger 
service, but does not hold for trunk lines and especially freight 
service. Under trunk line conditions the only thing that interests 
railway managers is the traffic available at the present, relatively 
speaking ; the future is too indefinite to be capitalised to any 
great degree in advance. It is more in the line of insurance com- 
panies to ‘‘capitalise expectations.” In grade revision the 
authorisation for expenditure is based on the saving in train miles 
capitalised. 

An example was given in which it was shown that the value of 
1 per cent. reduction in train mileage amounted to 1.95 dols. per 
mile per train perannum. The total amount capitalised at 5 per 
cent. equalled 919,800 dols. In some such manner, remarked the 
author, the steam railroad manager arranges the proposition of 
the electric scheme, and decides accordingly. 

After giving some details regarding the working of 
several lines and the opinions of the engineers of other 
lines as to whether they ought or ought not to make the 
change to electric driving, the author concludes by say- 
ing :-— 

The idea is all too prevalent with the public and even with 
some of the bodies that have been given legal power of supervision 
over railway companies that any expenditure which can be forced 
upon the railway companies is Just so much gain for the public. 
Never was there a more absolute fallacy. In the long run, the 
cost of every bit of railway improvement must be paid for by 
those who buy tickets and ship freight. Economy in the adminis- 
tration of our railways is just as important in the interest of the 
general public as if the railways were actually under government 
ownership. 

Mr. H. F. Parshall, who opened the discussion, said 
that tne Institution. was to be congratulated on the 
character of the papers and the eminence of the authors. 
With regard to American practice, he noted that it was 
stated that in electric traction installations the cost of 
transmission was the controlling factor. That was not 
so in England, although in this country the Board of 
Trade, which possessed absolute powers, insisted upon 
the most expensive form of transmission system, and only 
allowed 7 volts drop in the earth return, which meant the 
provision of numerous sub-stations. This was instanced 
in the Central London Railway, which, although only 
six miles long, had five sub-stations with a capacity of 
9000 kilowatts, and in addition had a battery installation 
capable of operating the train services for a short period. 
These arrangements were most elaborate, more elaborate 
than would be required by a surface road, because pro- 
vision had to be made to get passengers out of the tunnel 
in the event of a breakdown. In an elaborate traction 
system of that description the cost of operation was a 
much more potent factor than the cost of the transmission 
system. He had been over the New Haven and New 
York Central systems, in detail, and he did not think that 
the Central London could be compared with the New 
Haven from the English point of view, and certainly the 
New Haven system could not be operated in England 
under the Board of Trade, as all the safeguards which 
would be insisted upon in this country had been omitted 
in the New Haven installation. American engineers 
appeared to be unanimous in the opinion that for any 
work for which the motor car service was applicable 
the single-phase system was hopelessly out of it. In the 
case of trunk line working, where the locomotive would 
be an important factor, there was more to be said for that 
system, but in this country single-phase operation in the 
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light of American experience was only applicable to a 
class of traffic which was not likely to be converted to 
electric traction in the near future. There could be no 
doubt that many railways would improve their terminal 
arrangements by electrification, but the controlling factor 
in such a case would be capital cost. 

Mr. James Dalziel (Midland Railway) said that in both 
the English papers before the meeting it was asserted that 
main line electrification was commercially impracticable, 
and that suburban working could be dealt with quite 
aside from any main line considerations. He personally 
believed that main line electric working in this ecuntry 
was not only commercial, but comparatively imminent, 
and that therefore the finding of a generally applicable 
all-round system was the most important traction problem 
of to-day. He had shown in a joint paper submitted to 
the Institution of Civil Engineers, that the single-phase 
system was burdened with few if any of the disabilities 
attributed to it, more particularly in suburban work, and 
that other things being equal, it emerged as the desired 
generally applicable system. That was the opinion of 
Mr. Westinghouse and of continental engineers, and the 
adoption of single-phase working for heavy trattic, par- 
ticularly in Germany, was almost universal. A similar 
conclusion had been reached at the recent International 
Railway Congress. It was clear that in spite of all the 
doublings and widenings that had taken place 
during recent years, there must be lines which 
were now approaching their maximum capacity, and 
where expensive methods, such as double heading, 
banking, and so on, were required. He claimed that 
the necessary added capacity of these lines could be 
obtained far more cheaply by electrification than by 
doubling or re-grading. He was not, he said, speaking 
for the company with which he was connected, but gave 
it as his own opinion that the disparity between the 
relative costs of electritication and of re-grading alone 
without doubling on the Derby-Manchester and Sheftield- 
Manchester sections of the Midland main line would 
clearly be overwhelmingly in favour of electrification. 
While there were no water powers in this country, it was 
possible to utilise coal of lower quality than could be 
burned on a locomotive, and electrification on those very 
lines was in progress in Germany at the present time. 
The heavy, continuous and mixed traftic, the large amount 
of shunting and terminal work, and the congestion and 
heavy grades of many sections and branches were factors 
more favourable to electric methods in this country 
than anywhere. Toignore main line work would be to 
take a very serious risk of incurring future complications 
and retarding natural development. That being so, 
single-phase in suburban work must have drawbacks very 
pronounced indeed to justify its being discarded. The 
English papers before the meeting were adverse to single- 
phase working, but the allegations made earlier in its 
history of inferior acceleration and higher consumption 
for similar schedules had disappeared. There remained 
the considerations of weight, cost comparisons and un- 
reliability. Mr. Potter’s reports as to unreliability probably 
arose to some extent from the double current working so 
largely used in America, which, by the complications it 
introduced, undoubtedly must reduce reliability as well as 
increase both cost and weight. Single-phase apparatus 
being new, progress in knowledge and design would 
assuredly reduce both weight and cost. On the subject of 
reliability he could make the statement that the Midland’s 
single-phase equipment at Heysham had had only four 
breakdowns in two and a-half years. 

Mr. Sidney Stone said that there was one important fact 
which had not yet been referred to, but upon which Mr. 
Aspinall himself had laid great stress in his presidential 
address to the Institution of Mechanical Engineers. 
That was the wear of the track under electric traction. 
He believed that it was established beyond all doubt the 
wear of the track on electric railways in this country 
was excessive, and this observation more particularly 
applied to those lines which were worked on the multiple 
unit system. He believed that on the City and South 
London Railway, on which line electric locomotives were 
used, the wear was not so marked, but that on the Dis- 
trict Railway, with its long trains, with perhaps three 
motor coaches, the rail wear had been very excessive. It 
was possible that the right point had been rather over- 
looked in this connection. He believed the cause of ex- 
cessive wear with multiple unit services was that the 
train was being pushed against the gradient or curve and 
that an increase of mechanical resistance was thus set 
up. In the case of a locomotive hauling a train the 
tension was all in one direction, and it would seem that 
the proper remedy was to arrange for a predominance of 
power in the front motor coach so that the train would 
always be pulled and not pushed. 

Mr. Charles F. Scott, past-president of the American 
Institution of Electrical Engineers, referred to the great 
range of subjects and the variety of conditions covered 
by the papers which had been presented. This suggested 
that there were no general rules established with 
regard to railway electrification; there were only 
specific cases. The several conditions, length of line, 
density of traffic, and character of traffic had to be 
considered as a whole, and any attempt to gene- 
ralise was very apt to lead to false applications. How- 
ever, there were certain facts which had been definitely 
established. One of these was the better use of terminal 
facilities with electrical operation, and he might point out 
that with electric services it was possible to have tracks 
one over the other in termini. Reference was made by 
Mr. Westinghouse to the experiments which were being 
made to determine the best type of locomotive for electric 
freight trains, and much interest attached to the task of 
evolving the most suitable locomotive for that work. 
While he did not propose to discuss any of the problems 
in detail, there were one or two general observations which 
he would like to make. In making comparisons there 


was often the danger of comparing on a wrong basis. 
Mr. Hobart, in his paper, appeared to consider the correct 
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it appeared to him that it was not a proper comparison to 
take the cost of power at the car, irrespective of efficiency. 
It was well known that the losses in the direct-current 
system were greater than in the single-phase system, as 
between the power-house and the car, and the average 
efficiency of sub-stations varied through wide ranges, 
depending upon the kind of service and other factors. It 
was probably true to say that the amount of power gene- 
rated for direct-current working must be 25 per cent. 
greater than for the single-phase system for each kilowatt 
hour delivered tothe car. Beyond that it was necessary 
to consider the first cost of power stations, and their cost 
of operation. He did not wish to go into detail, but his 
main point was that slight differences in the manner of 
estimating costs would make a radical difference in the 
final result, and that it was necessary to be extremely 
careful in accepting figures for cost without knowing the 
basis on which they had been calculated. 

Mr. Philip Dawson sent a telegram, which was read by 
the secretary, regretting his absence, but stating that the 
figures on which Mr. Hobart had based his calculations 
were inaccurate, and that these errors vitiated Mr. 
Hobart’s conclusions. Mr. Hobart was called upon 
following the reading of this telegram, but confined hs 
observations to a criticism of some of the details in the 
other papers presented, and made no reference to the 
alleged inaccuracy of his own figures. 

Mr. Angus Sinclair said that reference was made in 
some of the papers presented to the possible extension of 
the electrical operations of freight services. His experi- 
ence in railway operating did not confirm the view that 
there was the least indication of freight services being so 
operated. With regard to the proposed change of method 
in dealing with goods and mineral traftic, he would recall 
the experience of American railway companies when enor- 
mously heavy locomotives were first designed for freight 
traftic. Experience showed that their use was followed 
by a slight reduction in the cost of haulage. Many rail- 
way companies for this reason decided upon building these 
heavy locomotives with a view to effecting economies in 


of these heavy locomotives involved improvements of 
track to an extent which resulted in some American roads 


freight haulage was proposed. 
Mr. J. T. Wilson referred to the subject advocat d by 


wayman’s point of view. 
facts had been established from the actual results of 
electric railway traction. First, that on suburban routes 
with moderately heavy traffic electrical operation had 
produced a reduction in working costs; secondly, that 
the adoption of electric traction on suburban routes had 
provided the only really effective and satisfactory means 
of competing with other methods of suburban transport ; 
and thirdly, he thought it had been established that there 
were routes on which it was possible to operate heavy 
freight traffic by electric traction. At the same time it 
had to be admitted that the actual conversion of steam 
roads to electric traction was not commensurate with the 
advantages which had been established, and it was, no 
doubt, natural that it should be so, while doubt still 
existed as to the best method of electrical working to be 
adopted. The fact that there were two such methods 
could not but perplex the railwayman, and, whilst he was 
in agreement with Mr. Westinghouse as to the desir- 
ability of selecting one system to the exclusion of all 
others, he could not escape from the conclusion that at 
present such a course was impracticable, and was not 
economically sound. In the case of the Great Eastern 
Railway, which had the heaviest and most important 
suburban traffic in the United Kingdom, it could be 
shown that the cheapest method of dealing with that 
traffic would be by the adoption of the direct-current 
system ; but in the case of the neighbouring line, the 
Great Northern, which operated a large mineral 
traffic, it would be impossible not to take into con- 
sideration the claims of the single-phase system. 
Assuming that one of these railways, for the sake 
of interchange of traffic, agreed to adopt the system 
installed by the other, what inducement could be held 
out to the company which gave way? Personally, he 
was of opinion that the advantages of electric traction 
had been established, and that it was not commercially 
sound for the sake of arriving at uniformity of system to 
defer the conversion of steam lines. Railway companies 
ought not longer to postpone taking advantage of the 
economies of electric traction. 

Professor Hutton also referred to the plea put forward 
by Mr. Westinghouse for the adoption of a generally 
applicable system. At the same time the great variety 
of conditions of railway operation had to be taken into 
account, and where there were great areas of prairie land 
with trains running for thousands of miles over sparsely 
inhabited districts, it was a little early to say that the 
electrification of railways applied to such a case. No doubt 
where there were a number of cities strung like beads 
upon a string, as in some parts of the United States and 
Great Britain, it was easy to urge the claims of electric 
traction. For branch line work he advocated the use of 
the rail motor with internal combustion engine for both 
passenger trains and freight haulage. 

Mr. Aspinall said that reference had been made to the 
Liverpool and Southport Railway, which he regretted 
their American friends had not had an opportunity of 
inspecting. The line was interesting as being the first 
main line inthis country to be operated electrically. 
Their experience with that line, after four or five years 
working, was that the system installed was perfectly satis- 
factory, there having been no trouble with the cars, or 
with the third rail, or with the generating station or sub- 
stations. With regard to the great diversity of opinion 





way to regard cost as that of the current at the car, but 


the cost of operation, but it was found that the introduction | 


passing into the hands of receivers. That fact ought to | 
be remembered when an enormous change like electric | Baldock, commencing on August 9th, may well be 
| divided into three sections; the first giving a statement 
|of the conditions of the trials; the second a technical 
Mr. Westinghouse as to the desirability of the adoption of | 
one system of electric traction to the exclusion of all | 
others, and the standardisation of that system in detail. | 
He would like to consider that proposition from the rail- | 
It appeared to him that three | 


an English railway, that no general manager could afford 
to close his mind to the possible utilisation of either one 
system or the other, whichever might prove to be com. 
mercially right, for the operation of his railway to its 
greatest possible capacity. A better utilisation of the 
line was one of those things to which the greatest atten. 
tion must be paid. In Mr. Pomeroy’s paper there was 4 
diagram illustrating in a very clear and distinct manner 
what a very small proportion of the life of a locomotive, 
whether steam or electric, was occupied in doing useful 
commercial work. Mr. Pomeroy showed that 22 per cent, 
of the time was occupied in the shops in repairs and 
maintenance, and about 50 per cent. of the time was spent 
in the termini and in terminal yards, leaving 28 per cent, 
only as the time during which the locomotive was doing 
commercial work. There was more money to be made 
out of that little diagram in studying how to make a 
better use of the locomotive than in any of the variations 
of system suggested. 

On the motion of the President, votes of thanks were 
accorded to the Institution of Civil Engineers for the use 
of its hall, and to all those hosts in the London district 
who had issued invitations to members to inspect their 
works or had provided hospitality. 

Professor Hutton, on behalf of the American Society of 
Mechanical Engineers, proposed a long series of resolu- 
tions expressing the warm thanks of the visitors for the 
manner in which they had been received and entertained 
by the English Institution of Mechanical Engineers. 

In the afternoon of July 29th garden parties were given 
by Sir John Thornycroft and Dr. W. H. Maw. In the 
evening of that day the Institution dinner was held in the 
Connaught Room, Freemasons’ Hall. To this we referred 
in our last issue. On Saturday, July 30th, the closing day 
of the conference, there was an excursion to Windsor and 
Marlow, which was numerously attended. 


THE ROYAL AGRICULTURAL SOCIETY'S 


TRIALS. 
No. L. 
A pEscription of the trials of agricultural motors, held 








among experts, he could only say, as general manager of 








by the Royal Agricultural Society at Bygrave, near 


description of the machines entered; and the third an 
account of their performances and the awards. Owing to 
the fact that the trials will not be completed in time to 
embody the results in this week’s issue, it will be con 
venient to treat of the various headings in the order set 
forth, though we are sorry to be obliged to give 
voice first to a complaint as to the organisat:on 
of the trials, which was not beyond reproach. [or 
instance, they were advertised to take place on 
August 9th, and many people had come considerable 
distances to spend that day in watching the trials, only to 
find that not only was ploughing alone being carried out, 
but that only a part of the total number of machines were 
working at all on that day, the rest remaining idle in the 
sheds; this has caused a lot of dissatisfaction and 
grumbling on the part of farmers who are really trying 
to take an intelligent interest in the question of 
mechanical traction. Then, again, it had the effect 
that some of the competitors had to plough in the rain 
on Tuesday, while others found Wednesday a warm and 
dry day, so that the conditions were different for the two 
batches of competitors. The difficulty in obtaining in- 
formation for the Press, together with starts delayed over 
an hour beyond the advertised time, are minor sources of 
complaint, but it is certainly to be hoped that another 
year there will at least be an announcement beforehand 
as to the probable duration of the trials, so as to prevent 
disappointment. 

Now as to the rules. Briefly, the gold medal 
of the Society is to be given to the best “agricultural 
motor.” The definition given in the rules of “ agricultural 
motor”’ is one driven by any form of power, “ steam, oil, 
petrol, or electricity,” which shall be capable of— 

(a) Hauling direct in work a plough, cultivator, har- 
vester, or other agricultural implement. 

(6) Driving such agricultural machines as threshing, 
chaff cutters, grist mill, &c. &e. 

(c) Hauling a load along the road or on the land. 

Tests are to be made of the competing machines under 
all three headings, and special attention will be paid by 
the judges to the following points:—(1) Weight; (2) 
weight per lin. of width of wheel; (3) mechanical 
design and construction; (4) adaptability to various kinds 
of work; (5) ease of handling; (6) safety of handling; 
(7) ease of turning and space required; (8) facility of 
attachment; (9) attendance required ; (10) consumption ; 
(11) price. The trials have been specially confined by the 
Society to a three-furrow plough, so as to bring out and 
test the smaller class of motors, and this accounts for the 
absence of many well-known names, such as Messrs. 
Marshall’s, of Gainsborough, whose smallest machine 
is designed for a four-furrow plough. However, some 
of the machines entered are evidently capable of hauling 
more than a three-furrow plough. 

Out of nine entries appearing in the official pro- 
gramme seven actually arrived on the site, of 
which four are driven by internal combustion engines 
and three by steam, so that the trials should result in an 
interesting duel between the two types, and will no doubt 
lead the steam engine makers to go in for smaller 
powered and so lighter and cheaper machines than those 
present. this year. Of course, the internal combustion 
engine possesses the inherent advantage of being able to 
be started up practically at once, so that it would often 
be made use of for a job occupying only a short time, 
while the steam engine would remain idle in its shed; 
but there are a number of other features upon which 
accurate information will be required before a decision 
as to the best type can be arrived at by the prospective 
purchaser, and it is to be hoped that the judges’ report 
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may provide much of this. The following suggestions 
may be of some service in indicating the points which 
should receive attention, entirely apart from any question 
of quality of work performed. Probably the point 
which will have the most weight will be that of 
initial cost, and here the internal combustion engine 
has an advantage, largely because some makers have 
deliberately gone in for a small powered machine 
capable of driving a three-furrow plough, whereas we 
gathered that all the steamers were capable of dealing with 
at least four furrows, and as we have suggested, this will 
doubtless be altered another year. The lowest price for 
a steamer is £400, as against £275 for the motor. This 
excess of power also has its effect in the weight, which on 
many soils will be an important factor. The lightest 
steamer is 4} tons, whereas the lightest motor weighs 
only 34 ewt., and yet the time occupied by the latter in 
ploughing the six acres was approximately the same as 
for the steamer. The cost of upkeep should probably be 
less on the whole for the motor than the steamer, while 
the comparative costs of running per acre of work should 
be brought out in the judges’ report. Motors are now 
getting to such a high state of excellence, alike in design, 
workmanship, and material, that there will probably 
be very little to choose between the two on the score of 
reliability, though the motor may require a somewhat 
higher degree of intelligence than is usual with the man 
who is generally told off to look after the steam engine. 
The ease of handling, maneuvring capabilities, and 
adaptability to varying kinds of work about a farm will 
be about equal in each case, as also will be in number of 
attendants required, although it must not be forgotten 
that the steamer will only carry enough coal and water 
for about half a day’s work, so that a man, horse and cart 
will be required to carry this to the scene of operations. 

With regard to the comparative merits of mechanical and 
horse traction, we think that this is already decided in 
favour of the former,anda very strong point in deciding this 
must be put down indirectly to the weather. When the 
weather Is suitable for any given operation, the farmer 
wil! require to make the greatest possible use of such 
weather while it lasts, that is, to work for as many 
hours as his men can stand ; the capabilities of the horse 
in this direction are, of course, limited—and those 
capabilities are the measure of the work which can be 
done. The mechanical tractor can, on the other hand, 
go on working nearly throughout the twenty-four hours, 
which may mean a very much greater saving to the 
farmer, such as in saving a crop, than is represented by 
the mere increase in the number of hours worked, so that 
it is impossible to sit down and make a definite calculation 
showing comparative figures with which to convince the 
still sceptical farmer. There is, too, the now old stock 
argument that if a motor is not at work it is costing nothing 
more than storage space and interest on capital, while the 
horse is costing in addition food and attendance. Although, 
of course, the mechanical tractor cannot turn so sharply as 
the horse, we do not think that this will have any effect 
upon the work done, as the headland can, of course, be as 
wide as necessary for the turn, and then ploughed out 
afterwards. 





OBITUARY. 
VISCOUNT MASARU ENOUYE, 

Viscount Masaru Enouyr, who died in London on 
Tuesday, the 2nd of August, during a brief visit to this 
country, had been Director-General of the Japanese 
Government Railway Bureau, from its formation in 
August, 1871, until he resigned in March, 1893. Since 
then he had been connected with several engineering 
enterprises, and at the time of his death was President of 
the Rolling Stock Company, at Osaka. 

A man of strong will and self-confidence, he had the 
respect of his own people, as well as that of his foreign 
staff, who once were numerous, but at the time of his 
resignation the very few remaining acted only as advisers. 
A short outline of his life may be interesting. He was 
born about 1840. The period of his youth coincided with a 
very critical time in Japan, owing to the dangerous strife 
between political factions, and rival parties amongst the 
Daimyo (Territorial Nobles), and trouble with foreign 
countries. He therefore determined to proceed to Europe 
in order to obtain some knowledge of Western civilisation 
by making personal investigations. But to leave the 
country was at that time strictly forbidden by the 
Tokugawa Government, and he had to wait for an oppor- 
tunity of secretly getting away. It was in May, 1863, 
that he left Yokohama as a fugitive on a sailing ship 
with four other young men, belonging to the same feudal 
lord (Daimyo), of Choshu, who-were engaged in the same 
enterprise. These four afterwards rose to be the Marquis 
Inouyé, the late Prince Ito, Viscount Yamao, and the 
late Mr. Endo, respectively. These men studied in 
England until the fall of the Tokugawa Shogunate had been 
followed by the restoration of the Imperial Government, 
in 1868, when they returned to Japan. Mr. Masaru 
Enouyé studied mineralogy and railway matters. In 
1869, Lord Daté, the Minister of Finance, Mr. (now 
Count) 8S. Okuma, the Vice-Minister, and Mr. (late Prince) 
H. Ito, the Assistant Vice-Minister, were commissioned 
by the Emperor to take charge of railways, and to 
obtain the necessary funds from England. In October, 
1870, the Department of Public Works (Kobusho) was 
created with Mr. S. Okuma as the superintendent, and 
Mr. (now Viscount) Yamao and Mr. (afterwards Viscount) 
M. Enouyé, as assistants, to carry out railways, mining, 
lighthouses, shipbuilding, and other engineering works. 
In August, 1871, Mr. Enouyé was appointed superinten- 
dent of the Railway Bureau, and forthwith endeavoured 
to further the work on the line between Tokyo and 
Yokohama, and between Kobe and Osaka. In May, 
1872, the line from, Shinagawa to Yokohama was 
opened, and on the 12th September, 1872, the railway 
between Tokyo and Yokohama, 18 miles, was opened 
by the Emperor, who also in February, 1878, opened the 
line from Kobe to Kyoto, a distance of 47 miles. 


During the interval of 1874-77, the Government were 
fully occupied in putting down revolts, and in other ways, 
which caused the expenditure of large sums of money, so 
that little was done in railway enterprise. In 1879, how- 
ever, affairs improved, and in 1884 a sudden change set 
in favouring activity and speedy progress which has con- 
tinued. Much of the energy displayed was due to the 
late Viscount Masaru Enouyé, who, during the early years, 
had the foresight to train Japanese in the work of 
engineering, so that when the foreign engineers started to 
survey the different routes they had at their disposal a 
very large staff of Japanese assistants; consequently, by 
1882, a great reduction had taken place in the foreign 
staff, and Mr. Enouyé acted as Engineer-in-Chief as well 
as the Director of the Railway Bureau. 

On the 81st March, 1893, when Viscount Masaru 
Enouyé resigned, there were 1877 miles of railway in 
operation, and over a 1000 miles surveyed. By 1908 
there were in Japan 4809 miles of railway open, a line 
had been built in Formosa, a Japanese line had been 
constructed in Korea; while now the South Manchuria 
Railway is under the control of the Japanese. 


W. B. SISLING. 

WE have to record the death of Mr. W. B. Sisling, one of 
the managing directors of Laurence, Scott and Co., Limited, 
of Norwich, on Sunday, July 31st. Mr. Sisling had been 
connected with this company from its inception in the early 
eighties, and was for some time its secretary, being appointed 
a director in 1898. He has left a large number of friends, 
all of whom have formed a high opinion, not only of his 
business capability and integrity, but also of his technical 
knowledge in electrical matters. 





DOCKYARD NOTES. 


DURING the last debate upon the naval estimates in 
France, the deputies from Lorient protested strongly against 
the decision of the Government to construct none of the new 
battleships at that port on account of the inadequate equip- 
ment, and all sorts of influences were brought to bear on 
behalf of local interests to induce the Government to build 
at least one of the new battleships at Lorient. With plenty 








of work at the arsenal it was supposed that Lorient would 
| enter upon a new period of prosperity. Under pressure of 

this influence the Government undertook to build the 23,000- 

ton battleship Courbet at Lorient, and as the vessel must be 
| completed in three years, and the work carried out under the 
| same conditions as in the British arsenals, very active prepa- 
rations are being made. At the same time the battleship Mira- 
beau and the armoured cruiser Waldeck-Rousseau have to be 
terminated so as to be ready for service next year. The 
director of the arsenal has consequently been obliged to make 
an appeal to all kinds of skilled labour in Lorient. The 
private engineering establishments are deserted by their best 
men who are attracted by the prospect of permanent situa- 
tions at the arsenal, and many of the local industries are 
almost at a standstill through the difficulty of procuring 
| skilled hands. The natural result is that those men who 
| remain are asking for higher wages, and strikes are becoming 
almost general at Lorient. In view of this crisis the com- 
mercial and industrial bodies have protested strongly against 
the Marine exclusively engaging local hands. Instead of 
| being thankful to their deputies for bringing work to Lorient 
| they now keenly resent this interference, which has had the 
| effect of rendering the situation of private industry extremely 
precarious by depleting the supply of labour. 





THE torpedo gunboat Espora, of the Argentine navy, 
underwent considerable reconstruction some three or four 
years ago, and now appears with three funnels instead of her 
original two. It is interesting to learn that’ there are now 
installed in place of the original locomotive boilers the 
Yarrow boilers that were taken from the destroyer Santa Fé 
which was lost a year or so previously in the river Plate. 
The engines of the Santa Fé were salved at the same time, 
and one was afterwards installed in the sloop Uruguay. 
The Espora, it will be remembered, was built by Laird in 
1893, and the Santa Fé was one of four destroyers built by 
Yarrow at Poplar in 1897. 





MARINE engines frequently outlive their hulls and find 
useful occupation on land. Thus, one at least of the engines 
of the old torpedo gunboat Rattlesnake is now used for in- 
structional purposes at the Naval College at Osborne, and we 
believe that the engines of the Skipjack, a later vessel of the 
same type as the Rattlesnake, are still driving the electric 
generators for works supply in Messrs. Palmers’ shipyard at 
Jarrow. 


THE designers of the Von der Tann have undoubtedly 
introduced into her some very striking features. Among 
these may be remarked the system of air ducts to the stoke- 
holds which, in place of cowls or hooded ventilators, are 
arranged round the funnel bases in a manner that saves both 
weight and space. The pigeon-hole shape given to the inlet 
of these ducts gives a distinctly curious appearance to the 
vessel. Obviously the design of the Blucher has been widely 
used as a basis in designing the Von der Tann. The latter 
vessel has extremely clear decks, and Messrs. Blohm and 
Voss are to be congratulated on the success of the first vessel 
of the type of which they have three others—the Moltke, H 
and J—in hand. 





THE design of the Russian battleships of the Sebastopol 
class has attracted no little attention because of the new 
features introduced by the Technical Committee of the 
Admiralty at St. Petersburg, and the severe criticism to 
which they have been subjected by interested parties. The 
designed arrangement of armament is not, as has been stated, 
one involving four centre'line turrets with guns on the same 
level, but is really similar to that of the Invincible class with 
two centre line turrets at the ends of the vessel and two 
arranged en echelon. Certainly the turrets contain three 
guns apiece, an idea which is obviously of doubtful value, 
but that is the accepted design and not an arrangement to 
be recommended. If, however, we take recent examples of 
Russian naval construction into account—say the Imperator 





Pavel or the Zlatoust, both of which were launched in 1906, 
and are still far from completion—perhaps it is really a 
matter of mere indifference how the turrets are arranged, as 
the new ships will be obsolete before they are completed. 
The reason of this is the great difficulty eneauntered in 
getting armour and armament in Russia, as a ship can be 
completed easily enough if no delay is experienced in these 
items. 


THE torpedo-boat destroyer Racoon, built by Messrs. 
Cammell, Laird and Co., has just completed a very 
‘satisfactory series of trials on the Clyde. The mean speed 
for the official trials was 27.06 knots, and the consumption 
on the twenty-four hour official trial at 15 knots was 
peculiarly low, 





IT is stated that Messrs. Vickers, Sons and Maxim are to 
lay down an experimental tank for testing ship models at 
their works at Barrow-in-Furness. Such a step should only 
meet with well-deserved success. Many firms have considered 
doing the same, but at present only Messrs. Denny and 
Messrs. John Brown possess establishments of the Froude 
type, though the Parsons Company at Newcastle-on-Tyne 
have an open-air tank in which to try models. Probably 
other firms will eventually realise the advisability of laying 
down experimental plants, if only because of the saving 
possible in trial trip expenses, which in the case of new 
designs may often greatly exceed the annual cost of the 
scientific investigation that would have obviated them. 





RECENTLY, when three French naval lieutenants were 
required to take a course at the Buc Military Aviation School, 
no fewer than 109 candidates came forward, a sufticient proof 
of the interest taken in aviation by the French navy. 





THE work of refitting the hull of the French submarine 
Pluviose, which has been towed from Calais to Cherbourg 
Dockyard, is being rapidly pushed forward in order that the 
authorities may have an eariy opportunity of deciding 
whether she can be recommissioned for service. Investiga- 
tion has proved that, at the moment of the collision, short 
circuits broke out all over the vessel, especially in the central 
post, where all the cables were found fused, the woodwork of 
the switchboard charred, and the ebonite twisted or broken. 
Although the rapid invasicn of the water must have pre- 
vented the fire from being of any considerable duration, the 
powerful heat may quite possibly have asphyxiated the men 
in the central post, as well as the officer in charge of the 
periscope. It is even suggested that the dense smoke might 
have been the cause of the opening of the forward manhole. 
It is considered probable that the vessel was not under 
control at the moment of the collision with the mail steamer. 
All operations causing the submarine to rise had been carrivd 
out. If the fire broke out before the collision, it would have 
been this which rendered the crew powerless to prevent the 
catastrophe. 





THE two new German cruisers Coln and Augsburg will 
make their trials next autumn. They are sister ships of 
4350 tons displacement, 4264ft. length, 46ft. greatest beam, 
and a draught of 164ft. The crew of each will number 363, 
the speed will be over 25 knots, and the coal capacity 
900 tons. The trials of the two ships are being looked 
forward to with interest in engineering circles, as they are to 
be tested against thecruisers Mainz and Kolberg, in order to 
ascertain the merits of the different turbine systems in use in 
Germany. The Coln’s turbines are Zoelly, the Augsburg’s 
Parsons, the Mainz’s Curtis, and the Kolberg’s Schichau. 
The Mainz averaged 25 knots on her trials, but on one occasion 
reached 27.5 on the measured mile. 





TWENTY-THREE battleships, four armoured, and eight 
smaller protected cruisers, fifty-five ocean-going destroyers, 
and also submarines, will take part in the autumn 
manoeuvres of the German Fleet. 





THE United States submarine Salmon recently arrived at 
Hamilton, Bermuda, after a trip of ninety-six hours from 
Quincy, Massachusetts. The vessel was not submerged 
during the trip. Tests for speed, sinking, and other require- 
ments were made before this voyage was undertaken, and the 
purpose was to learn if a submarine could go 700 or 800 
miles with safety. 





THE longest voyage heretofore made by an American sub- 
marine was 483 miles by the Viper. The distance traversed 
by the Salmon was about 1000 miles, and her speed averaged 
10 knots. 





THE Orion is to be launched at Portsmouth this month. 
There is still uncertainty as to the disposition of her guns— 
but there is every reason to believe that they will all be in the 
centre line—American fashion. 





TURKEY has purchased the Brandenburg and Kiirgiirst 
Friedrich Wilhelm—a couple of ships little likely to disturb 
the balance of power one way or the other, except that 
Germany will probably order a couple of extra Dreadnoughts 
as ‘‘ replace ships.’’ 





EIGHTEEN hits out of forty rounds is what the Dread- 
nought really made when she fired with the King on board. 
The number of hits that she should have been able to make 
theoretically is twenty, so the result was by no means bad. 





CERTAIN of the north country daily newspapers appear to 
be engaging in a competition in placing large battleship 
orders—first for the Chilian and then for the Brazilian navy. 
It is not so many weeks ago that we were told that the firm 
of Sir W. G. Armstrong, Whitworth and Co., Limited, had 
been instructed to build for the Chilian Government a battle- 
ship of 35,000 tons, with machinery to give a speed of 25 
knots. On Monday last the North Mail, of Newcastle-on- 
Tyne, announced, on the authority of its London corre- 
spondent, that theiswick firm has lately received the order 
for a third super-D: ought for the Braziliannavy. There 
is, however, not the slightest foundation for this report. In 
the issue of THE ENGENEER of July 22nd ‘the actual facts 
regarding the Brazilian naval programme and also general 
particulars of the battleship Rio de Janeiro, shortly to be laid 
down at Elswick, were given. Beyond this no further con- 
tract has been placed, neither is the ordering of a fourth 





battleship likely to be under consideration for some time. 
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ST. ANDREWS RAPIDS DAM. 
By H. P. BORDEN, A.M. Can. Soc. C.E.* 
No. L. 


Tur St. Andrews Rapids—see the accompanying map, 
Fig. 1—are situated on the Red River, which flows north 
between the States of Dakota and Minniesota in the 
United States, through the province of Manitoba in 
Canada, past the city of Winnipeg, finally emptying into 
Lake Winnipeg. In the summer months the Red River is 
a shallow river, having little value as a waterway, except 
for pleasure boats, and then, owing to rapids and other 
obstructions, only for short distances. For about twenty 
miles of its length, or from the mouth of the river to West 
Selkirk, a town about half-way between Winnipeg and the 
lake and directly below the St. Andrews Rapids, the river is 
navigable for the lake steamers during the season of low 
water. During the early spring, however, the river pre- 
sents altogether a different aspect. The source of the 
river, springing as it does in the warmer provinces to the 
south begins to receive the melted snow and rains of 
early spring at a time when the northern end of the river 
is still securely bound by ice. The resultis that the river 
is filled to the top of its banks with a body of water, 
which, if held too long by the ice barriers at its mouth, 
will overflow its banks and the surrounding low-lying 
country. What is known as the “ Red River flood” of 
1852, when there was 8ft. of water in the streets of what 
is now the city of Winnipeg, is evidence of what may be 
expected under extraordinary circumstances. 

Lake Winnipeg is a very large body of water, having an 
area of between 8000 and 9000 square miles, and a shore 
line of nearly 800 miles. There are some thirty steamers 
plying on the lake at the present time, and as their 
cargoes must in all cases be finally delivered at 
Winnipeg, it is evident that this business is very seriously 
interrupted by the shallow water in the river. When the 
Department of Public Works at Ottawa took up the 
matter of providing a navigable river for the entire season 
from Lake Winnipeg direct to the city of Winnipeg, they 


these piers. Six of these bridges are composed of three 


end is composed of two trusses only. Spans 1 to 6, 
over the water and the dam proper. Span 7 forms a part 
of the shore approach, and is used as a means of com- 
municating with the tracks underneath leading to the 
power-house, machine, and storage shops. The floor 
between the bottom chords of the two upstream trusses is 
known as the working floor—see Fig. 4, which is a 
view along this floor during construction—and contains 
the machinery for handling the curtain frames and tracks 
and trucks for carrying the curtains from one point to 











found that the characteristics of the river were such that 
all ordinary methods of overcoming similar difficulties 
would be entirely inadequate in view of the local con- 
ditions above referred to. In order to give the depth of 
water required for safe navigation, the level of the river 
had to be raised about 6ft. at Winnipeg. This meant 
raising the level some 20ft. at the St. Andrews Rapids. 
The usual procedure under ordinary circumstances would 
be to erect adam at this point, with a short section of 
canal and a lock at the side. Under the conditions pre- 
vailing, however, a permanent obstruction in the river 
reducing the effective discharge area to any appreciable 
extent would be entirely out of the question. It was 
evident that the only way of raising the level of the water | 
was by means of a dam of some kind that could be prac- 
tically removed during the period of flood. To design 
such a structure with stability sufficient to retain a head 
of water 21ft.in height and some 800ft. in length, and 
yet be of such a nature that it could be put in place in 
the spring and removed in the autumn without undue 
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Fig. 1i—MAP OF THE DISTRICT 


another, as well as tracks for the operating machines 
themselves. The roof or floor between the upper chords 
of the same trusses, is of solid reinforced concrete con- 
struction, designed with the idea in view that at some 
future date it may be used as a highway bridge should 
the roads be extended up to this point. No transverse 
bracing is used between these trusses, thus allowing an 
unobstructed ‘runway for the electric cranes, hoists, and 
tracks used for manipulating the curtains, frames, Xc., 
suspended below. The space between the two trusses on 
the downstream side is thoroughly braced in all directions. 
The bracing between the lower chords consists of a heavy 
truss taking the horizontal reaction from the upper end 
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Fig. 2—ELEVATION AND SECTION OF ONE SPAN OF THE DAM 
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heavy trusses, while the seventh span at the extreme east | 


inclusive, form the working portion of the structure, being | 
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The first step is to lower the level of the water, which 
must be done gradually, since the sudden loosing of a 
| body of water with a head of 15ft. or 20ft. would almost 
| certainly have disastrous results. The lowering of the 
| water may be accomplished in either of two ways, first 
by entirely rolling up an occasional curtain and allowing 
the water to escape through these openings, or 
secondly, by rolling up all the curtains a short distance 
making the flow uniform for the whole width of the dam, 
This latter method is preferable, as an extremely swift 
overflow is prevented at any one point, thus minimising 
the chances of scour. After the water has been lowered 
to the required elevation the work of rolling the curtains 
can be proceeded with. This work is done by means of 


| the machine working on the platform attached to the 


downstream face of the curtain frames. There are three 


| of these machines, each doing the work for two spans. 


In the act of rolling there is an upward motion of the 
chain marked A and a downward motion of chain 
marked B, the speed of chain B being one-quarter 
that of A. In some of the first designs experimented 
with in France an upward motion only was given to the 
chain, but it was found that the curtain could not be 
trusted to roll regularly, very often “ bunching,” thus 
causing considerable trouble and loss of time. By giving 
the chains this relative speed, however, it is found that 
all trouble of this nature is eliminated. A rolled up cur. 
tain is shown in Fig. 5. When the curtain has been 
entirely rolled, a short lever on the face of the frame is 
lowered. A lug on this lever passes through one of the 
links of the chain and engages the pulley wheel. The 
lever is then held in this position by a stay bolt, securely 
fixing the chain in the position desired. The chains 
passing over both pulleys are caught in this manner, 
thereby permitting the pull from the hoisting machine 
to be relieved and chains to be disengaged therefrom. 
The loose end of the chains is then led into a chain box 
built in between two of the frames and directly under the 
pulleys. The machine is then moved ahead on the 
tracks on which it rests; a portion of this track and floor 
is folded up against and attached to the frame by means 
of a hook and link, and one section of the frames is 
ready to hoist. : 

The first step in lifting the frames is to lower chain C 
straight down some 15ft. or 20ft. The chain passes 
through a looped strap containing a block and terminating 
ina hook at the end of chain D. The other end of D 
after passing through a pulley block P is fastened to the 
floor. After chain C has been lowered, chain D is un- 
hooked and allowed to drop, thus causing the block on 
the end of the chain D to engage chain C, and by its own 
weight draw it over towards the curtain frames. Block P, 
and with it chain D, is then lifted vertically by means of 
the overhead travelling crane, thus giving chain C an 
upward and lateral motion until finally it is suspended 
directly below block P, and in a position to be hooked to 
chain E attached to the frames. Experiment will deter- 
mine the proper initial length that chain C should be 
lowered, in order that its end shall finally be in the 
correct position for making this connection. The frame 
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labour, cost, or loss of time, was the problem that con- 
fronted the Government, and it is the solution of this 
problem that has just recently been worked out. 

This dam is of the type known as a “Caméré curtain 
dam,” and is the first to be constructed on either of the 
American continents. While this type of dam has been 
more or less familiar to engineers for some years, 
yet there were only two previously built in the world; 


both having been constructed by the French Government | 


on the river Seine. These dams have been in active 
Operation for some twenty years, and have given perfect 
satisfaction in every respect. 

Figs. 2 and3 give a good idea of the details and manner 
of operation, and on page 170 are given views of the 
dam at various stages of construction. The river at 
this point is about 800ft. across. Heavy concrete piers 
have been placed in the bed of the river spaced 138ft. Sin. 
centre to centre. Running between these piers and 
embodied with them is a heavy concrete submerged dam, 
extending 7ft. 6in. above extreme low water, its top pro- 
viding a seat for the castings carrying the feet of the 
curtain frame girders. The supporting framework of the 
dam consists of a series of steel truss bridges resting on 





* Assistant Engineer, Board of Engineers, Quebec Bridge. 


| of the curtain frames. 

by means of horizontal shoes, to a portion of the pier 
| which extends up beyond the level of that upon which 
| the trusses rest. The floor between the bottom chords is 
| known as the main floor, and has a track running the 
| whole length, which can be used in the transportation of 
| any part of the mechanism should repairs or renewals be 
found necessary. 

The normal position of the dam during the summer 
months is shown by the end elevation in Fig. 3, and in 
one of the views on page 170. Each truss span supports 
46 curtain frames and 15 sets of curtains. The frames 
| are arranged in groups of twos and fours, firmly braced 
together, enabling each group to act asa unit. Their 
| upper end is attached to the main floor of the span by 
| means of a hinge allowing them to swing in a vertical 
| plane. Their lower end rests against a casting imbedded 
| in the top of the submerged dam. The curtain is unrolled 
| against the upstream face of the frames, and is held in 

place by two chains, one on either side, attached to a 
| hook on the frames. The position of these hooks can be 
| adjusted by means of a nut, so that the bottom of the 
| curtain can be made to rest exactly in its proper position. 
| At the end of the season of navigation, and before the 
‘ice forms, both curtains and frames must be removed. 





This reaction is also distributed, | 


can now be swung by means of the hoisting machine on 
the working floor until it finally reaches the horizontal 
position indicated by the dotted lines. The chain E is 
| allowed to pass through a forked forging attached to the 
| framework of the floor, and by means of a safety clutch 
| is held securely in place. Chain C can then be discon- 
| nected, and the machine moved ahead to the next group 
| of frames. As the chain C is raised, chain D is slackened, 
| and when the curtain frame reaches its final position the 
chain is again hooked up in the position in which it was 
originally, as shown in Fig. 3. The front elevation 
on this plan shows various stages of the operation of 
lifting the curtain and the frames. If it is desired to 
inspect and repair any curtain, as will probably be 
necessary at the end of every season, it is picked up by an 
overhead hand crane, lifted through an opening in the 
floor, placed on a truck at the side, and carried to another 
opening in the floor of span No.7, through which it is 
lowered to a tramway on the ground, communicating 
with the repair shops. 
The operation is repeated for the entire length of the 
span. When the curtain on the last set of frames next 


| the pier has been rolled up, the curtain crane is run ahead 
| through a tunnel in the pier to the next span. In the 
‘centre of the pier and at right angles to the tunnel is 
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another short tunnel, into which, by means of a turntable | when the water was at its lowest stage. The main piers 
on the runway, the curtain cranes can be moved when | are 14ft. wide and 55ft. long at the top and 14ft. by 76ft. 
not in commission. The runway can then be used as a | at the base, and are generally 50ft. in height. A section 
footbridge by the employés, giving them free and unob- | of the pier on the downstream side some 11ft. 6in. in 
structed passage at this lower level to all parts of the | length extends up to a further height of 12ft. This 


dam, and for its entire length. The operation of lowering | extension, as pointed out above, is intended to take up 
the frames and curtains in place in the spring is simple | the horizontal reaction of the upper end of the curtain 
and is quickly performed, being exactly the reverse of | frames on the trusses. To guard against possible shear- 
| ing of the concrete wall by the horizontal reaction, steel 


the operation for raising them, 





that their alignment wil] exactly coincide with that of the 
trusses overhead. It was the original intention to have 
the top of the dam and one course on the side of the pier 
faced with granite blocks. In construction, however, the 
granite was omitted, all faces being finished in concrete. 
In order better to distribute the shear from the reaction 
of the lower ends of the curtain frames acting against 
the castings, 2in. rods spaced 4ft. 6in., centre to centre, 





are embedded in the concrete 2ft. from the top of the 
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Fig. 3-SHOWING METHOD OF RAISING CURTAINS AND FRAMES 


One might naturally suppose that the loss of water with 
such a dam would be of a very considerable amount. No 
difficulty has been found in this respect, however, in 
actual practice. When the curtains are first lowered there 
is more or less leakage through the joints, but as these 
joints are very small, they are soon filled with silt, &c., so 
that in a short time there is no appreciable waste in this 
way. 





Fig. 4- WORKING FLOOR DURING CONSTRUCTION 


The excavation for all masonry work, except founda- 
tions of workshop, was continued down to rock. This 
was encountered practically in the bed of the river. For 
the submerged dam, however, the rock bottom was 
trenched for a further depth of 3ft. 6in., in order to 
provide against any horizontal movement of the masonry. 
The work of excavation did not present any serious diffi- 
culties, being performed during the summer months, 


reinforcing is embedded in the pier at this point. The 
reinforcing consists of seven l}in. round rods 15ft. 8in. 
long, attached at each end to two 15in. channels 12ft. 
long. The upstream face of the pier is provided with an 
ice breaker extending some 21ft. beyond the face of the 
pier proper. For 21ft. the nose has an inclination of 
45 deg., its face being curved to a semi-circle with a 
radius of 7ft. The downstream face of the pier is also 
curved to a radius of 7ft. and has a vertical batter of 
1 in 24. 

A tunnel 9ft. high and 4ft. 6in. wide passes through 
each pier at an elevation corresponding to that of the 
platform carrying the curtain cranes. As described 





Fig. 5-ROLLED UP CURTAIN 


above, the cranes can be housed in alcoves in the side of 
this tunnel] when the machines are not in use. The sides 
of the pier within the working radius of the curtains and 
frames are so finished as to be absolutely plumb and 
smooth, and the pier exactly 14ft. in thickness. This is 


important in order to prevent either binding of the | 


curtains or leakage around them. The submerged dam 
is constructed between the main piers, its foot, however, 
being some 3ft. 6in. below that of the piers and the 
general surface of the rock bottom, thus guarding against 
any possibility of a horizontal movement. The submerged 
dam is 38ft. wide and 20ft. in extreme height. Castings 
are embedded in the top, against which the curtain frames 
rest, especial care being taken to have them placed so 


| 


dam, with large cast iron washers ateitherend. Both the 
| piers and the submerged dam are of concrete masonry 
| throughout. 

The concrete used was divided into two classes. First- 
| class concrete was composed of one part of cement, two 
| and one-half parts of sand, and five parts of good clean 

gravel. Second-class concrete was composed of one part 
of cement, two and one-half parts of sand, and five parts 
of broken stone. The broken stone was simply specified 
to be hard and durable, and to pass through a ring 2in. in 
diameter. ‘ Displacers’’ or boulders occupying over 
l cubic foot could be used in second-class concrete, no 
stone to be closer than 6in. to any other stone or any 
face. First-class concrete was used for the faces of all 
| masonry, and extending inward for a depth varying from 
1ft. 6in. to 3ft., as indicated on the plans. Second-class 
concrete was used in the interior of all piers, walls, &c., or 
in all places where first-class concrete was not specified. 
The lock and approach channel—see one of the views 
on page 170—is situated et the west side of the dam. The 
lock chamber itself is 215ft. long between hollow quoins 
45ft. wide, and with walis 34ft. in height above the lower 
sill. The walls have a total length of 290ft., including 
wing walls. At the upper end the lock is fitted with a 
pair of gates, 28ft. long and 37ft. high from bottom of 
gate to floor of footbridge. The lower gates are 28ft. 
long and 23ft. high from bottom of gate to floor 
of footbridge. An extra set of each pair of gates 
| were included in the contract, in order to replace those in 
use at short notice in case of accident. The lock itself is 
similar to all other works of this kind, and provided with 
the usual culverts for filling and emptying the chamber, 
&e., and does not require further discussion. It is con- 
structed entirely of concrete, the bottom being embedded 
| in solid rock. On the side of the lock provision has been 
made for a pier upon which a swing bridge can be 
| supported should the dam be used as a highway at a 
later date. 








AccorDING to a consular report dealing with the trade 
of Japan for the year 1909, one of the features of the year has been 
the activity with regard to water-power schemes. There is no 
| doubt that a country like Japan with a large number of rivers and 
| waterfalls is well adapted for the utilisation of water power, and 
| there are already in many parts of the country small plants in 
| operation for the running of electric light and tramway companies, 
| Of large hydro-electric undertakings, however, the only one 
which appears to be meeting with success is that of the Uji River, 
which is intended to supply Osaka. The other great consumer of 
power in Japan is the capital, Tokyo, where there are five or more 





water-power schemes under way, all of which have been pro- 


| = with a view to enabling Tokyo to dispense with black coal. 

'wo of these enterprises have been jointly undertaken by British 
and Japanese capitalists, but various difficulties have arisen, some- 
times on one side and sometimes on the other, and, according to 
| this report, it does not appear that either scheme is making 
yery rapid progress, 
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THE DIAMOND JUBILEE OF THE GREAT 
NORTHERN RAILWAY. 

eoSIXTY years ago this month the opening of the Great 
Northern Railway from London took place, an event which 
possesses considerable importance and historical interest, 
imasmuch as, by completing two distinct through routes for 
traffic between the metropolis and all the more important 
agricultural and manufacturing districts and ports of the 
kingdom, it initiated the era of railway competition, The 
line, as authorised in 1846, was an amalgamation of two 
rival schemes, the ‘‘ London and York’’ and the *‘‘ Direct 
Northern ’’—the latter providing for a loop line through 
Lincolnshire—and was only sanctioned after an unparalleled 
contest, which lasted for the greater part of two sessions. 

Railway communication between London and York had, 
previonsly, been established on the 1st July, 1840, rid Rugby, 
Derby, and Normanton, giving a journey of 219 miles. 
Every conceivable effort was made by the North-Western and 
Midland Companies, which owned nearly the whole of this 
route, to prevent the construction of a trunk railway to the 
north on the east side of England, and a later development 
of the struggle was the support the opposition accorded to 
the Eastern Counties undertaking, which promised a route 
sufficiently circuitous to cause them no uneasiness. 

“King ’’ Hudson, on behalf of the Midland, expressed the 
strongest indignation against the London and York Bill, 
which he compared with the *‘ humbug of the atmospheric 
system,’’ while his challenge to beat the new line by the 
North-Western-cum-Midland route with a train of twenty 
carriages, together with his expression of doubt, whether on 
a thick foggy day, engendering a greasy rail, the proposed 
line would ever get a train to York at all, is an historical 
incident of the fight. The eventual triumph of the Great 
Northern promoters in spite of Hudson’s weighty denuncia- 
tions was mainly due to the evidence of the coal interest, 
which predicted that such a line would effect a perfect 
revolution in the coal trade throughout the whole length 
of the kingdom. 

It should be explained that the northern terminus of the 
Great Northern line was temporarily fixed at Askern, 
described as ‘‘a spot in a ploughed field four miles north of 
Doncaster,’’ in order to make an end-on junction with the 
Manchester and Leeds line—subsequently Lancashire and 
Yorkshire system—which had consented to the Great 
Northern running its trains from Askern vid Knottingley to 
Wakefield, and again as far as Methley, whence the Lanca- 
shire and Yorkshire had running powers over the Midland 
line to Leeds. The idea of extending the Great Northern 
line from Askern to York was dropped in 1848, by virtue of 
an arrangement then come to with the North Midland Rail- 
way for the use of its line from Burton Salmon to York, and 
the construction, by the latter company, of a short connect- 
ing line from Knottingley to Burton Salmon. Hence it is 
that the Great Northern Railway still terminates a short 
distance north of Doncaster, though York is regarded by most 
people as its northern limit. 

A variety of circumstances compelled the directors to pro- 
ceed with the Askern and Retford section, and the loop line 
from Peterborough to Retford vid Spalding, Boston, and 
Lincoln, before they began the construction either of the 
main line from London, or the so-called ‘* Towns Line ’’—to 
distinguish it from the ‘‘ Ferns Loop’’—between Peter- 
borough and Retford vid Grantham and Newark. The com- 
pany actually commenced its career as a public carrier on 
the 1st March, 1848, with the line from Louth to New 
Holland, and by the time of the opening of the main line, 
was working 143 miles of its own system, which was mostly 
of a local character, and situated in Lincolnshire. 

The 79% miles from the temporary station at Maiden-lane, 
King’s Cross, to the point of junction with the ‘‘ Loop ’’ line 
at Werrington, 34 miles north of Peterborough, were form- 
ally opened by a contractor’s trip, for which 400 invitations 
were issued, on the 5th August, 1850. The train, consisting 
of two engines and seventeen carriages, started at 9 a.m., 
and reached Peterborough about 1.30 p.m., after making 
many stops, including one of an hour to inspect the Welwyn 
viaduct. The guests, we are told, were greatly impressed by 
the heavy character of the works for the first 20 miles out of 
London, and also by the sudden transition to quiet rural 
scenery, undisturbed even by the presence of a villa, 
directly the train emerged from the first or Copenhagen 
tunnel. Again, their attention was arrested by the novel 
appearance of the carriages, which instead of being con- 
structed with the ordinary materials and painted in the usual 
manner—both relics of the architecture of the stage coach— 
were made of Moulmein teak, which having no colouring but 
that of varnish, presented a light and at the same time solid 
exterior. A banquet with speeches was given at Peter- 
borough. On the return journey the train which the late 
Mr. Sturrock, the newly appointed locomotive superintendent 
vice Mr. Bury, was driving had a narrow escape from 
colliding with a light engine, and Mr. Denison, the chair- 
man of the company, who was on the footplate, sternly 
rebuked his host, Mr. Brassey, for not having suspended all 
other traffic. 

The line was opened to the public on the 8th August—the 
greatest extent of mileage heretofore opened at one and the 
same time on any railway—on which day there were eight 
arrivals and departures, but no express trains. However, 
the following month was the first in which the passenger 
services were properly organised from Maiden-lane, while no 
goods trains were run on the London-Peterborough section 
till Christmas. A through connection with Edinburgh was 
urranged as follows :—London, dep. 9.15 a.m.; Hitchin, 
9.57 a.m.; Huntingdon, 10.35 a.m.; Peterborough, 11.20 
a.m.; Boston, 107 miles, 12.6 pm.; Lincoln, 138 miles, 
12.52 p.m; Retford, 157? miles, 1.27 p.m. ; Doncaster, 1754 
miles, 1.58 p.m.; York, 210 miles, 2.55 p.m.; Newcastle, 
293 miles, 5.25 p.m. ; Edinburgh, 422 miles, 9.10 p.m. The 
corresponding ‘‘up’’ journey occupied 12} hours. This 
timing was -equal to that of the West Coast route, opencd in 
1848, and about half-an-hour better than the old East Coast 
service vid Rugby, Derby, &c. But north of Edinburgh no 
through connection with King’s Cross could be arranged in 
1850, because the Edinburgh and Glasgow Company, which 
held the key not only to Glasgow but to Perth and Aberdeen, 
belonged to the Euston-square confederacy. The best Great 
Northern connection with Leeds, vid Knottingley, 207 miles, 
in September, 1850, took 6h. 40 min. 

The enterprise displayed by the company in dealing with 
the Exhibition traffic in the following year, although it was 
still handieapped by a route no shorter than its rivals and 
the Jack of electric telegraphic communication, earned the 





line a great reputation, and the latter was enhanced by the 
first royal journey on the 27th August, when Queen Victoria, 
accompanied by Prince Albert, the Prince of Wales, and the 
Princess Royal, left Maiden-lane at 2.0 p.m., en route for 
Scotland. 

King’s Cross terminus was completed in the summer 
of 1852, and on August Ist of that year the ‘* Towns 
Line’’ was opened for passenger traffic, whereupon the 
journey to York, Leeds, &c., was shortened by 20 miles, 
making it about 30 miles shorter than the North-Western- 
cum-Midland route. The improved train service then 
brought in force, viz., King’s Cross to York, 1904 miles, in 
4 h. 55 min.; King’s Cross to Leeds, 1864 miles, in 
4h. 50 min.; King’s Cross to Edinburgh, 402 miles, in 
11 h., was an hour ahead of the rival service to Leeds and 
that of the West Coast to Edinburgh. The ‘‘ Towns 
Line ’’ also had the effect of extinguishing the alternative 
East Coast route, while it brought Nottingham and its coal- 
fields into connection with the Great Northern system by a 
junction at Grantham with the line of the Ambergate Com- 
pany. In 1857, when the Manchester, Sheffield and 
Lincolnshire Railway signed the celebrated ‘‘ Fifty Years 
Agreement ’’ with the Great Northern, the latter acquired 
running powers to Sheftield’and Manchester vid Retford. 

It will not be necessary to trace the history of the Great 
Northern Railway further, beyond noting the slight altera- 
tions which its two main‘routes subsequently underwent. 
That to Leeds and the West Riding towns vid Knottingley 
was superseded on February Ist, 1866, by the opening of a 
joint Great Central and Great Northern line from Doncaster 
to Wakefield, which is a quarter of a mile shorter than the 
old. In January, 1871, the North-Eastern Railway com- 
pleted a new direct line from York to Shaftholme Junction, 
Doncaster, vid Selby, over which all Great Northern traffic 
has running powers, and this reduced the distance between 
King’s Cross and York to 188} miles. 

A remarkable feature of the early history of the Great 
Northern Railway was its immunity from accidents fatal to 
passengers. Until the Royston derailment on July 2nd, 
1866—that is for sixteen years after the opening of the main 
line—there was only one fatal accident to a passenger on the 
entire system. At a time when railway disasters were 
almost of weekly occurrence, this safe working of its traffic 
undoubtedly largely contributed towards the popularity and 
prestige of the Great Northern Railway. 


H.M.S. LION. 


ON Saturday last H.M. first-class cruiser Lion was success- 
fully launched at Devonport, the naming ceremony being 
performed by Lady Clifden. As the vessel went down the 
ways her weight was, it is said, over 8050 tons exclusive 
of the weight of the launching gear. which represented some- 
thing approaching an additional 750 tons. 

No official figures have been published of the Lion, and 
anything written concerning her must be in the nature of a 
surmise ; but this may, we think, be said, namely, that in 
every particular she will be an advance on anything which 
has gone before. In our issue of the 7th January last we 
gave a picture showing a forecast of what this fine cruiser will 
look like when she is completed. So far nothing has become 
known which has caused us materially to alter our opinion 
on this matter, but some of the figures which we gave at the 
same time will probably require revision. The length of this 
enormous fighting unit is now supposed to be 700ft. between 
perpendiculars and some 720ft. over all. This is approxi- 
mately the length as we gave it at first. In breadth of 
beam, however, our guess was not so near. We gave 
it as being probably 86ft. 6in. It is now supposed to be 
88ft. 6in.—2ft. wider. Our estimate of displacement— 
namely, 26,500 tons—will probably not be found far from the 
truth, and the same may be said of the horse-power and 
speed, which we gave as being 70,000 and 30 knots respec- 
tively. 

The greatest divergence, if all reports are true—and we 
have good reason for thinking they are—will be in the main 
armament. As short a time ago as January last it was 
universally considered that there would be eight 12in. guns. 
There is every probability that these will be not 12in., but 
13.5in. in bore. 

As regards armouring, report says that it will be greater in 
extent than in any preceding vessel, and further, that no less 
than three types of armour are to be tried, each of which 
claims to have greater resisting power than anything hitherto 
used. 

We would repeat, however, that nothing in the foregoing is 
to be considered as absolutely official. The Admiralty have 
kept their secret well. All that seems certain is that the 
cruiser when completed should be a particularly efficient 
fighting ship. 











A FLOATING DOCK FOR BAHIA. 





THE Bahia floating dock, briefly alluded to on page 120 of 
the July 29th issue of THE ENGINEER, will shortly be 
launched by William Hamilton and Co., Limited, at Port 
Glasgow. The dock, which is of the self-docking pontoon 
floating type, has been built to the order of the Empriza 
Navegacao Bahiana, of Bahia (J. M. Campbell and Co., 
agents). . The dock has a length over all of 220ft., a breadth 
over all of 60ft., a maximum lifting power of 1300 tons, and 
is arranged to dock vessels up to 250ft. in length and of 11ft. 
draught. The structure is made up of five separate pontoons, 
connected together by two continuous side walls. The 
pumping machinery consists of two large horizontal cen- 
trifugal pumps, by Drysdale and Co., of Clydebank, placed 
directly on the main drain, actuated through vertical shaft- 
ing by steam engines, by the same makers, placed on the top 
of the side wall, and supplied with steam from two Cochrane 
donkey boilers, working at a pressure of 1501b. The various 
compartments into which the dock is divided are connected 
to the main drain, and the arrangemement is such that 
either pump can deal with any compartment in any pontoon. 
The valves controlling the pumping are all regulated from 
the top of the engine-house, placed on the top of the pontoon 
wall, by means of levers, bell cranks, &c. The whole of the 
pumping operations are under the direct control of one man. 
Self-indicating floats, showing the water level in each com- 
partment, have been provided, all of which are readable from 
the central position. Mechanical shores and capstans, keel 





blocks, and portable bilge blocks have been provided for 
handling the vessel to be docked, and at one end a bridge has 
been fitted, which, when shut, enables the dock crew to get 
from one side wall toanother. Either part of the bridge can 
be used as a crane, and is capable of taking weights from the 
centre line of dock weighing six to eight tons. 








OPENING OF DETROIT TUNNEL. 





THE recent passage of the first passenger train through the 
twelve million dollar Detroit River tunnel from the Ameri- 
can to the Canadian side marks the formal opening of this 
interesting structure. The train carried all the leading 
officials of the Michigan Central Railway and many guests 
prominent in the railway world. It consisted of two passen- 
ger coaches drawn by one of the new electric locomotives, 
The Detroit tunnel was fully described in our issue of 
February 19th, 1909, and, as our readers will recall, many 
unusual features entered into its construction. The tunnel 
is under the Detroit River, which joins Lake St. Clair with 
Lake Erie, and which forms part of the international bound 
ary between Canada and the United States. The total 
length from portal to portal is 8360ft. At the deepest part 
it is 42ft. below the surface of the river. It is built as two 
separate steel tubes surrounded with concrete, with a clear 
ance of 18ft. above the rail. After the earth bottom had 
been trenched out with an ordinary clam shell dredge, a pair 
of steel tubes, 262ft. Gin. long, side by side, with bulkheads 
at either end, were floated out and sunk into position, after 
which the concrete was placed beneath and around them. 
The method was eminently successful in every particular. 
The subaqueous concrete thus deposited in the work in 1907, 
1908, and 1909 amounted to over 100,000 cubic yards. 





INSTITUTE OF CHEMISTRY.—Fifty-nine candidates presented 
themselves for the July examinations of the Institute of Chemistry. 
Seventeen candidates passed the Intermediate Examination: 
D. L. Allan, S. W. Bridge, G. M. Carruthers, D. 8. Dawson, 
B Sc., F. E. Day, B.Se., G. J. Eastburn, W. J. S. Eastburn, H. D, 
Elkington, Maud Gazdar, B.Se., D. Hamilton, G. Hamilton, W. P. 
Harmsworth, W. Jewell, R. W. Pope, 8. P. Schotz, J. Sorley, 
J.C. White. In the Firial Examination one candidate passed in 
Mineral Chemistry : C. 8. Grace, B.Sc. ; one candidate passed in 
Metallurgical Chemistry: W. A. Riley ; ten passed in Organic 
Chemistry : F. L. Bassett, B.Sc., F. Challenger, B.Sc., F. A. F. 
Crawford, B.A., E. G. Davis, W. Dickson, J. R. Nicholls, G. ©. 
Petrie, E. F. Pollock, T. Schwarz, T. A. Simmons, B.Se.; and 
eight candidates passed in the Chemistry of Food and Drugs, Xc. : 
H. M. Harvey, D. Henville, F. E. Laughton, H. R. Lyell, W. M. 
Paulley, B.A., P. L. J. Smith, M.A., R. W. Warrick. One can- 
didate passed a Final (A.1.C.) Examination in General Chemistry : 
J. B. Solomon, A.R.S.M., A.R.C.S.; one candidate passed a 
Special Examination for the Fellowship: Colin C. Frye ; and one 
Fellow passed in the Chemistry of Food and Drugs, &c.: G. W. 
Monier- Williams, B.A., Ph.D., F.1.C. 

ELECTRIC FURNACES.—The commercial application of the electric 
furnace is now becoming general, and rapid strides have been 
made in England during the last few months, for already six or 
eight electric furnaces are in construction or operation. Abroad 
such furnace have already been adopted not only by makers of high- 
class steel to replace crucible furnaces, but also by large firms such 
as the United States Sveel Corporation and the Deutscher Kaiser 
Works for the manufacture of railway material of all sorts. The 
induction furnace was developed simultaneously with the furnaces 
of the are-resistance type, and many inventors have suggested 
methods of using electricity in the metallurgy of steel. When the 
Bessemer converter was invented, various modifications were pro 
posed, but only one was widely adopted. It seems from the 
statistics available that a similar survival of the fittest is noticeable 
in the matter of electric furnaces. In England, as far as can be 
ascertained, various types have been built and tried, but at the 
present time the Heroult type of furnace seems to be the most 
favoured. The use of electric furnaces in England should have 
beneficial results, as it will be possible to refine domestic ores and 
produce a steel suitable for the manufacture of tool steel, tubes, 
and guns, which are now made from materials imported from 
Sweden. 

SMOKE ABATEMENT EXHIBITION AT GLASGOW.—A Smoke Abate- 
ment Exhibition promoted by the eg ag of Glasgow, which 
will be held from Friday, September 16th, till Saturday, October 
Sth, is intended as a means of bringing before the citizens in a 
practical and interesting fashion the latest and most scientitic 
devices in connection with smokeless heating and lighting, and 
the newest methods and contrivances for the complete combustion 
of fuel. The Exhibition promises to be one of wide variety, and 
the most modern developments in heating, lighting, and ventila- 
tion, by means of gas and electricity, will be shown and explained. 
For the thorough display of the exhibits a skating rink building 
in Victoria-road, which has a clear floor area of 30,000 square 
feet, will be utilised for the purpose. Floor spaces varying in 
extent from 70 to 500 square feet, have been lot to about fifty 
exhibitors from all parts of the country. The Gas and Electricity 
Departments of the Glasgow Corporation will provide interesting 
exhibits. Each department is fitting up a model dwelling house, 
completely furnished, comprising dining-room, drawing-room, 
kitchen, bathroom and laundry, each occupying an area of 40ft. 
by 25ft. One will be heated and lighted by electricity, and the 
other by gas. A number of smokeless fuels will be shown, also a 
miscellaneous collection of gas stoves, gas fires, patent heaters, 
cookers, &c. Practical demonstrations of some of the appliances 
will be given daily. The Corporation will, we understand, supply 
gas or electric energy required by exhibitors free of charge, and 
the railway companies are arranging special travelling facilities 
for visitors to the Exhibition. 

ScorrisH AEROPLANE.—A new aeroplane of the Blériot type, 
claimed to be the largest of this type yet built, and all-Scottish in 
design and construction, has been built by the firm of W. and 8. 
Pollock, oe and oil marine engineers, Glasgow, whose partners, 
George, William, and Stewart Pollock, have shared in the produc- 
tion of the first machine. It measures from tip to tip of the wings 
40ft. long by 7ft. 6in. broad. The chassis is 24ft. long, and the 
rudder is 4ft. 6in. by 4ft. 6in., the elevator in front of this consist- 
ing of three small planes having an overall length of 9ft. 6in. and 
a width of 4ft. 6in. The framework of the machine is constructed 
of ash of long grain, and the whole machine is covered with No. 6 
aeroplane fabric manufactured by the North British Rubber Com- 
pany, Limited, Edinburgh. This fabric weighs 4? ounces per 
square yard, and has a strength of 2880 1b. warp and 2340 lb. weft. 
The machine derives its power from a 6U horse-power ‘‘ Pollock” 
aeroplane petrol motor of the — type having four single air- 
cooled cylinders and a single crank. Magneto ignition and also coil 
accumulator ignition is fitted. One of the main features of this 
all-Scottish machine is the propeller, which is of new design by the 
brothers Pollock. It measures 6ft, 9in. diameter and has clever 
adjustable properties. Trials will shortly take place with the 
machine at private flying grounds the makers have secured, which 
trials, if successful, will be followed by an attempt to fly from 
Edinburgh to Glasgow, for which flight a prize of £1000 has been 
offered, 
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RAILWAY MATTERS. 


Tue Midland Railway Company’s passenger receipts 
last week established a record, the previous record being in 1907. 
Bank Holiday itself was also one of the heaviest days for excursion 
traffic in the Midland Company’s experience. 


Tue Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners :—Llanelly and District Light Railways (Revival and 
Extension of Time) Order, 1910, reviving the powers granted and 
extending the periods limited by the Llanelly and District Light 
Railways Order, 1907, for the construction and completion of the 
railways and works thereby authorised. 


Ar a meeting of the board of the North London Railway 
Company on the 4th inst., it was decided to add £5000 to the 
general reserve, and, subject to final audit, to recommend the 
proprietors to declare a dividend for the past half-year on the 
ordinary stock at the rate of 5 per cent. per annum, carrying 
forward about £6300, This is as compared with 4 per cent, and 
5370 carried forward in the corresponding period of 1909. 


Tue report of the Bradford Corporation deputation 
which visited the Continent in November last year for the purpose 
of studying railless electric traction systems, &c., has now been 
issued in pamphlet form. The deputation inspected the ‘ Mer- 
cedes Stoll” system at Vienna, the ‘‘ Filovia” system near Milan, 
and another system in use by the Miilhausen Corporation, in 
addition to various continental tramway undertakings, and a good 
deal of interesting data bas been accumulated as a result. 


AccorDING to African Engineering, among the railway 
works which it is proposed to carry out in Natal during the next 
financial year are :—-Extensive main line improvements to facilitate 
and cheapen haulage, increased siding accommodation at stations, 
additional workshop accommodation to meet demands for repairs 
to locomotives and rolling stock, new locomotive sheds and yard 
at O.R.C. junction (now in hand), traffic marshalling and storage 
yard at Congella, and additional engines to replace some of the 
worn-out ** Reid ” type. 


Some interesting developments, states the Railway 
(/ub Journal, have foliowed upon the introduction of the through 
District trains from Ealing to Southend. The train is now made 
up of ten vehicles (eight vehicles of the six-wheel type and two four- 
wheeled brake thirds), and on several occasions an extra six- 
wheeler has been added. It now leaves Ealing two minutes later, 
but is booked to arrive at Little Ilford sidings at its previous time. 
Through trips have been made during the last month by special 
parties from Putney Bridge, South Harrow, and Richmond to 
Southend, and there is no doubt that the service offers many 
advantages and attractions to residents on the western lines of the 
District Railway. 


Tue report of the directors of the Great Western Rail- 
way Company contains the announcement that the company 
propose to spend £100,000 on account in carrying the scheme for 
providing a depdt at Moor-street Station. This station, it will be 
remembered, was opened on July Ist last year, its opening mark- 
ing the completion of the company’s North Warwick scheme. The 
station was provided to meet the market traffic and to relieve the 





congestion at Snow Hill. So faronly temporary premises have been | 


used, but these are to be replaced by permanent buildings of a 
substantial character, with a handsome frontage to Moor-street. 


There will be four platforms in all, one of which will be about | Callesa 
On the low level provision is being made for a| ~‘ si 


700ft. in length. 
goods depdt, with facilities for every class of heavy traffic. 

THe Central London Railway, states the Railway 
Nes, was the first in this country to employ polyphase transmis- 
sion of power and conversion to continuous current at sub-stations. 
The line is 64 miles long, and is carried in an 11ft. Sin. tube. The 
traffic was originally worked by locomotives, but is now handled 
entirely by multiple-unit trains, using the electro-magnetic system 
of control, this railway having been the first to employ the multiple- 
unit system of operation, 
rail, and the. track rails are used as return conductors, The 
Great Northern and City Railway is the only tube sufficiently 
large to accommodate main line rolling stock, the minimum inter- 
nal diameter being 16ft. It is 34 miles long, and is supplied with 
power from a central power-station, which feeds directly to posi- 
tive and negative conductor rails. The trains are of the multiple- 
unit type, using the electro-magnetic system of control. 





Power is supplied to the trains by a third | \ 
| until gassing begins. 


| distilled water. 


Tue Edinburgh Town Council have been considering | 


certain proposals of the North British Railway in regard to an | 10! : A 
| Niagara, has recently been described in the columns of a contem- 


improvement scheme for the Fountainbridge district, involving the 


closing of the company’s canal basins at Port Hopetoun and Port | 


Ha..ilton, the ending of the canal south of Fountainbridge, and 
the construction of new basins. According to the Railway Nevs, 
the Lord Provost’s Committee were unanimously of opinion that 
the proposal of the railway company that a new canal basin should 
be constructed in the Fountainbridge district at the expense of the 
Corporation, and that Port Hamilton should be exchanged for the 
site of the slaughter-houses and the property intervening between 
the slaughter-houses and the canal, should not be entertained. 
They were further of opinion that the negotiations with the North 
British Railway vo should be continued, and the proposals 
which have been made by the railway company be submitted to 
the Council for their information, in view of the recommendation 
of the Committee to sell part of the slaughter-house site to the 
School Board. 

At the half-yearly meeting of the East London Rail- 
way, Lord Claud Hamilton, who presided, said that he believed 
their only policy was electrification, and he thought the best 


| are: for the accumulator car now under observation. 


system was that adopted by the Metropolitan and the District | 


Companies. 


would not be suitable for the East London. Unfortunately, the 


six lessee companies were not yet prepared to adopt the sugges- | 
| schedule speed is 7 miles per hour to 8 miles per hour, with eight | 


| stops per mile. 


tion. Lord Claud quoted the success which had followed electric 
working on the Mersey Railway, which was a very similar line to 
their own. He proposed to approach one or two of the great 


electrical companies, and see whether they could submit a scheme | 


under which, for payments extending over several years, they 
would undertake to carry out the entire work of electrifying their 
system. He would then be able to go with a concrete proposal to 
the six lessee companies, and, he hoped, with success, and ask 
them seriously to consider the question. The electrification of 
their line wie: directly benefit two of the lessee companies, viz., 
the Metropolitan and the District, allowing of through traffic over 
their lines. 


Durine 1909 a good deal of extension work was done 
on the Japanese Government Railways. The Kagoshima line 
(Yatsushiro-Kagoshima) was opened to traffic on November 20th. 
This completed the last link in the chain of railways from 
Hokkaido in the north to Kagoshima in the extreme south of 
Japan. Work was also carried on on (A) the Chuo (Central) line, 
(B) the San-In line (Fukuchiyama-Imaichi), (C) the Oita line, con- 
necting Wusa and Oita in the north of Kiushiu, (D) the Toyama 
line, which will link up Toyama and Naoyetsu, (E) the Uno line, 
running between Uno and Okayama, (IF) the Ganyetsu line, con- 
necting Niigata with the Nippon Railway at Koriyama, (G) various 
lines in the Hokkaido, (H) the Maizuru line from Sonobe to Ayabe, 
and (J) the Toba line, from Yamada to Toba. The suburban 
railways round Tokio were also electrified. Several important 
projects are also being considered by the Railway Board, such as 
the quadrupling of the Tokio- Yokohama line, the construction of 
a temporary ferry between Shimonoseki and Mojji, the electrifying 
of the Usui section, and the construction of new and large central 
stations at Tokio and Yokohama, 


The overhead system, in view of the many tunnels, | 
| placed. Owing to the light weight of the car and the use of roller 


| motor is employed to operate the 4000-ampére switch. 


NOTES AND MEMORANDA. | 





Ir should be remembered that the terminal ends of 
cables are often responsible for low insulation readings. All 
hygroscopic tapes should be trimmed well back from metal lugs, 
which themselves should be disconnected entirely from the switch- | 
board panels at each end, otherwise most misleading results are | 
likely to be obtained. In damp weather the ends should be | 
warmed to drive off all moisture. This remark applies equally to | 
the test set itself, and to the testing leads, which latter should | 
always be themselves tested for insulation resistance and con- | 
tinuity, both before and after all cable tests. 


DISAGREEABLE tastes and odours in the water supply | 
from the high-service reservoir at Lowell, Mass., during the winter 
of 1909, were due, it is thought, to alge which had remained in 
the basin since the previous summer. ‘To remedy the trouble, as | 
much of the old water as possible was first drawn out and a thin 
coating of ice over the surface was broken by rowing a boat 
through it several times. This was done, according to the last 
annual report of Mr, Robert J. Thomas, the superintendent, to 
expose the water to the action of the air. In eight days the 
reservoir was filled with fresh water to its regular depth. No 
further complaint is said to have been made regarding the supply. 


AccorDING to the Electrician, barges filled with stone 
and sand are now unloaded at the Gatun Docks by means of 
searchlights. There are one single and two duplex cableways for 
unloading sand and rock, and one searchlight for each cable has 
been placed on the tail towers, casting a light along the cables, 
on the barges at the dock and over the storage piles. The search- 
lights are 18in. standard Navy projectors, and are operated by a 
motor generator which converts current supplied at 600 volts from 
the power i to current at 125 volts for the lamps. The lights 
are controlled from the head or operating towers. In addition 
to the searchlights, strings of flame arc lamps have been stretched | 
from the head towers to the tail towers, four lamps for each tower. 
These lamps form their arc at the apex of an acute angle made by 
the carbons, and therefore throw a light equally in all directions. 
On this account, although they are strung below the level of the | 
cables, they illuminate them as well as the storage piles beneath. 


AccorDING to the Electrical Engineer, it has been pro- 








posed to replace buoys lit by acetylene, or other illuminant, | 


marking harbour and river channels, by submerged electric 
lamps. The plan is to lay a cable on both sides of the channel, 
with connecting cables, to which would be attached lanterns, con- | 
sisting of water-tight non-corroding metal boxes, having a convex 
lens on their upper surface. 
descent metallic filament lamps, whose light, projected upwards 


by the lenses, would form large luminous patches on the surface | 


of the water, visible from a considerable distance. 
cable itself could be lifted for inspection or repair, but the 
lanterns would each be separately anchored, and being provided 
with a sufficient length of connecting cable could be brought to 
the surface one by one for individual attention. Several advan- 
tages are claimed for such a system. Light would only be used 
when actually wanted and lighting up would entail no expense. 
There would be a gain in the channel way for smaller craft by 
removal of buoys, which form an obstruction. 


In an article on the renewal of sulphated storage cells, 


reproduced from the Electrical World in the Electrical Review for | 
| July Ist, Mr. J. O. Hamilton describes a method of dealing with 


such cells which has proved very successful at the Kansas State 


or lower, the plates are removed and washed thoroughly with 
They are then placed in a cell containing a 2 to 5 
per cent. solution of caustic soda in water, and the charging 
current sent through the cell in the usual way. If the sulphate on 
the positive plate does not disappear during the time of the ordinary 
charge, and the solution gives an acid reaction with litmus paper, 
more caustic soda must be added to the solution, and the charging 
continued until the plate has the nsual chocolate appearance. The 


plates should then be removed from the soda solution, well washed, | 


replaced in the sulphuric acid solution, and the charging continued 
Many cells have had their efficiencies raised 
from 25 to 75 per cent. by six hours’ charge, and Mr. Hamilton 
considers that any cell which will still hold together will well 
repay treatment by this method. 


GRAPHITE and carborundum furnaces require variations 
of voltage of supply to allow for change of resistance as the tem- 
perature of the furnace varies. A new method, introduced by 
an electrical firm, for a 1600-kilowatt, 25-alt., single-phase trans- | 
former, erected at the Acheson Graphite Company’s works at 


The transformer has a primary winding for 2200 volts, 


porary. 
ressure can be varied from 40 to 200 volts 


whilst the secondary 


—this range being obtained by taps on the primary and by a | 


series parallel connection of the secondary. At 200 volts the 
current is 800 ampéres, and at 40 volts it is 4000 ampéres, there 
being a smooth regulation between similar to that given by an 
induction regulator, but at better efficiency and power factor. A 
A dial 
switch disconnects the successive sections of the primary winding, 


| and a compensator connects successively across two adjacent taps 


of the transformer, &c. All the switches, &c., are operated in 
proper sequence as described in the article, a diagram of connec- 
tions being given to show how the various parts are connected up. 


EXPERIMENTS are being made with accumulator and 


| petrol-electric cars to see which type is the more suitable for use 


in New York. Some details given in the Electric Railway Journal 
The body | 
and truck weigh 7200lb. The body is 17ft. 10in. over the corner | 
posts, has 4ft. platforms, seats 26 passengers, and weighs 6 tons 
complete. The wheels are unnecessarily heavy and are to be re- 


earings, two motors, each of only 5 horse-power, are used. The 


Gould batteries of 44 cells are used, having 29 


| plates per cell, and a capacity of 420 ampére-hours. They work 





at a pressure up to &4 volts, and are placed under the seats. The | 
motors, which take 40 ampéres at 84 volts, drive the wheels by 
chains. Details of running are given for both the accumulator and 
petrol-electric cars. On the former the energy required in service 
running over one day was 0.54 kilowatt-hour per mile—presumably 
at the motors—with eight stops per mile or 834 watt-hours per ton- 
mile. With 9.62 stops per mile the consumption was at the rate of 
90 watt-hours per ton-mile. 


Tue 1909 report of Mr. J. B. Atkinson, H.M. Inspector 
of Mines for Newcastle District, states that the total quantity of 
coal cut by electric coal cutters in the district, which comprises 
Cumberland, North Durham, and Northumberland, was 468,067 
tons and by compressed air 767,114 tons ; the electric coal cutters 
in use were 45, und compressed air 178. Of the 83 fatal accidents, 
compared with 100 in previous year, none are attributed to elec- 
tricity ; of 382 separate non-fatal accidents reported to the 
inspector, compared with 430, four are described as electric ; and 
of 15,643 non-fatal accidents disabling for more than seven days, 
against 13,398, only two are ascribed to electricity. The total 
estimated number of shots fired was 8,664,979, and the quantity of 
explosives was 4,681,137 lb. The shots fired by electricity were 
2,294,372, the remainder being by fuzes and squibs. No electric 
hand lamps were in use. The lamps in use were 56,892, of which 
38,091 burned colza, or colza and petroleum, the remainder using 
petroleum volatile spirit, and ‘‘other illuminants.” There were 
no prosecutions against mine owners. In 16,972 lamps the method 


prone landing stages, 
| been proposed. 


| for service on the Niger River. 


These boxes would contain incan- | 


The main | 


If, on test, the efficiency of a cell sinks to 50 per cent. | 


MISCELLANEA. 


AccorDING to the Contract Journal the Madras 
Government have sanctioned a grant of Rs.25,000 to the Victoria 
Technical Institute, Madras, to enable it to employ an offieer to 
travel among art workers and to instruct them. 


We hear that Admiral Sir William May, on behalf of 
the Admiralty, has submitted a plan to the Orkney Harbour Com- 
missioners for an extension of the quay at Scapa Flow by 140ft., 
and widening the existing pier by 7ft. for the purpose of making 
Provision for a signalling station has also 


Mosqu!to-pRroor steamers for service in tropical waters 
are being built by a Liverpool firm of shipbuilders, and will be put 
on the company’s West African line. According to a published 


| statement all skylights, portholes, &c., will have copper screens of 


fine mesh, and double doors of the same material will be fitted to 
the state-rooms, saloons, crews’ quarters, &c. Last year the 
company equipped in this way the small steamer Axholme, built 
It also applied similar screens and 
screen doors to a large building for the accommodation of the 
staff at Cape Lopez, while the veranda was enclosed entirely with 
the mosquito-proof copper netting. Results in reducing mortality 
and disease are said to have been marked. 


In view of the recent aeroplane accidents, the First 
President of Brandenburg has issued an ordinance applying to that 
province and to Berlin, whereby all persons who do not possess the 
aviator’s certification of -the Fédération Aeronautique Inier- 
nationale are prohibited from undertaking flying machine ascents 
for spectacular purposes and cross-country flights. Notice of ex- 
hibition flights must be given to the police three days beforehand, 
and flights over towns are forbidden. The penalty for infringe- 
ment of any of the above regulations is £3. The ordinance is of 
interest in view of the fact that a Government Commission is now 
engaged in working out a scheme for a control of the air tariff in 
Russia, the completion of which is expected shortly. 


Tue British Consul at Vera Cruz reports that the fuel 
| situation in a large part of Mexico, at the commencement of the 
| last quarter of 1909, was decidedly serious, especially for the rail- 
way companies, Most of these had gone to considerable expense, 
| changing the fire-boxes of a large proportion of their engines from 
coal to oil consumers—contracts having been made in the anticipa- 
tion of petroleum deposits discovered producing a constant supply 
of oil fuel. The oil companies, however, without notice, suddenly 
and very materially curtailed the supply of fuel oil, with the 
result that the railways, in many cases, found themselves without 
a sufficient stock of coal on hand to meet the shortage caused by 
The situation should result in increased 


| the want of oil fuel. 
| orders for British fuel. 


Ir has been supposed that a Bill for completely 
modifying the German Patent Law would be laid before the 
Reichstag during its next session, This will not be the case ; but 
it is regarded as certain that during the coming session a prelimi- 
nary Bill for a new patent law will be laid before the Reichstag by 
the Ministry of the Interior with a view to giving interested 
circles an opportunity of criticising the suggestions made and of 
discussing the Bill fully. For two months the matter has been 
discussed between the Government officials and the Prussian 
| Ministries, and these discussions were preceded by conferences 
| with experts connected with-the various industries of Germany. 
| The project referred to will deal mainly with the remodelling of 


| the present procedure, especially with regard to the duration of a 
| patent, the fees to be paid, and the safeguarding of a workman’s 
rights in cases in which he has made an invention. 


Ir is stated in a consular report dealing with the trade 
| of Japan that nothing in 1909 was more disappointing than the 
business in machinery, which totalled £1,426,100, or 40 per cent. 
less than the amount for the preceding year. A detailed table 
is given which shows that not only was the decrease common to 
nearly all the items, but that the shares of one and all of the 
participating countries were reduced, the United Kingdom asa 
matter of fact suffering less than her nearest competitors, the 
reduction in hershare being £661,400, or 31 per cent., while in the 
| ease of America and Germany, it was £533,700, or 58 per cent., 

and £200,600, or 44 per cent., respectively. The reasons for this 
| decline are not far to seek. The Government’s policy of cutting 

down expenditure wherever possible, had a serious effect on 

business in this line, but a still more potent factor was the stagna- 

tion in the industrial world. During the boom years of 1906 and 

1907, many orders for machinery were placed which were only 
| executed in 1908, but after the slump very little new business was 
| put through, and the results are now seen in the lamentably small 
total for the year, a total which would have been even smaller had 
it not been for the extensive importations of machinery by the 
Japan steel foundry at Muroran, which amounted to nearly 
£380,000, or 18 per cent. of the purchases of niachinery by the 
whole country. 


ALL persons concerned with electrical matters in Bir- 
mingham and the neighbouring districts, states the Hlectrical 
Engineer, are anxiously awaiting the fate of the Greater Birming- 
| ham Bill now before Parliament. From the point of view of 
electric supply, as affecting the interests both of Birmingham and 
of the outside authorities, it is highly desirable that the decision 
| of Parliament should be known as soon as possible. There are two 
important districts, namely, Yardley and King’s Norton, in which 
| manufactories of large size have sprung up during the last few 
years, and for these there has been, during a long time past, a call 
for electric power. Some of these factories are connected with 
concerns having works in the city in which electricity has already 
been adopted. In some cases an extension of the Birmingham 
powers to these districts would result in an almost immediate con- 


| nection with the Birmingham mains, but there are one or two 


important cases in which the neglect of the present local author- 


| ities to provide supplies, has led to the installation of gas 


engines. Consequently, the prospect of custom in these cases, 
which was held out a year or two back, has been thrown somewhat 
farther into the future than would have been the case if the local 
authorities had risen to the occasion, or if Birmingham had had 
the opportunity of complying with the expressed desires of the 


| proprietors of these establishments. 


Ir is reported in the Electrical Review that the 
National Association of Manufacturers, an American organisation 
of more than 3000 members, among whom are included the largest 
industrial corporations in the United States, has recently taken up 
the important questions of prevention of accidents and industrial 
indemnity insurance, and has sent a commission abroad to study 
methods and practice in Europe and Great Britain, The commis- 
sion, which is the first of its kind organised by any American 
industrial asscciation to study the above subjects, left New York 
City on July 14th direct for Bremen. The commission will 
establish headquarters in Berlin and London. Investigators and 
actuaries will be appointed in both places, and from these centres 
the commission will investigate conditions in important cities. 
Special attention will be given to the museums of safety devices 
in Berlin, Munich, and the Hague. The prevention of accidents 
will form one of the most important subjects to be studied. The 
commission believes that fully 50 per cent. of industrial accidents 
are preventable, and that the scientific and practical application 
of safety appliances is of the utmost importance, not only from a 
humanitarian point of view, but also because of national, civic, and 
individual economy. It is stated that cordial and intimate rela- 
tions have already been established with the leading continental 





of locking was magnetic, and in the remainder lead mvets, screws, 
or other means, 


professors of industrial economy and the heads of the great in- 
dustrial associations both on the Continent and in England, 
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Heavy Naval Ordnance. 


THE articles on naval guns which have appeared 
during the last week or two in some of the daily 
papers were hardly creditable to those that pro- 
duced them originally, or to those who reproduced 
them in this country as credible information. In 
the beginning, the Berliner Neuste Nachrichten was 
responsible for an unduly bombastic article about 
German ordnance, and extracts from it were freely 
used in English journals in conjunction with state- 
ments as to German intentions in the future and 
their present enormous progress in gun construction. 
We were rather surprised at the prominence given 
to these particular German claims: for many 
reasons. In the article under discussion special 
attention was directed to the durability and power 
of the German ordnance—that is to say, of the 
Krupp weapon, which, as is well known, is an 
“all-steel’’ gun, as opposed to the wire-wound 
system of construction invariably adopted in this 
country. It was stated that no particular progress 
had been made for some years in English gun 
manufacture, and that the problem of lengthening 
the life of the heavy naval ordnance of this country 
was still unsolved. Now, our purpose is not to 
decry the output of a famous foreign firm so much 
as to correct, on purely technical grounds, the 
impression that may have been created by eye- 
catching headlines that inevitably tend to produce, 
as in this case, ideas which are not, perhaps, in 
strict accordance with fact, and which are frequently 
most misleading. 

That the life of any gun depends on the gun 
itself and how often itis used, both the Nachrichten 
and most English daily papers will admit. As 
regards the first, both English and German guns 
embody an innermost tube carried the whole length 
of the gun—in British gunnery circles called “the 
inner A tube.” In this tube is cut the rifling, 
which extends from the muzzle end of the powder 
chamber to the muzzle of the gun, while the breech 
end and powder chamber are also integral with it. 
Continental manufacturers prefer to strengthen this 
inner tube with successive hoops, barrels, or jackets, 
according to their ideas, until the gun possesses the 
adequate calculated strength to resist rupture. 
Outside the innermost tube in British practice is 
shrunk a second, called B, which is now almost 
invariably in two pieces, breech and muzzle. After 
this British and Continental practices diverge, gun 
designers in this country adhering steadfastly to 
wire-winding the “ B” tube, while foreign nations 
retain the “ all-steel’” jackets and hoops. Messrs. 
Krupp and Schneider both claim that advances in 
steel making and methods of manufacture justify 
them in their views, and for exactly the same 
reason English makers claim the same for their 
practice. Does it mean that better steel is pro- 
duced on the Continent? The quality of that 
produced by both these firms is certainly remark- 
ably good, but is it as good, and can it be relied on 
to the same extent as wire? We doubtit. In 
view of comparative tests made in this country 
with two trial guns—one wire-wound and one of 
all-steel construction—of the same calibre and firing 
the same ammunition, we hold very strong suspi- 
cions that the all-steel gun is not as durable as the 
other. Certainly it “ does not need to be re-lined,’ 
because it is peculiarly difficult to do so satisfac- 
torily ; while, on the other hand, it is a compara- 
tively simple matter to re-line a wire-wound gun 
and make it as good as new. The statement that 
the long wire guns droop is tog broad to be con- 





sidered. Every gun will twist in a hot sun, for 
instance, and on the only occasion in recent years 
when, to avoid the possibility of any droop occur- 
ring—in the Mark IX. 12in. 50-calibre guns of the 
St. Vincent class—the wire was not continued to the 
muzzle, slight trouble was experienced with the 
guns opening out; the chase and jacket were then 
removed after trial and the wiring was continued 
to the muzzle, after which no more distortion was 
noticed. In Brassey’s Annual: are to be found 
tables purporting to give the leading data regarding 
modern naval ordnance, and with these in hand it is 
interesting to investigate the claims so widely 
made by Messrs. Krupp that their guns are much 
superior to the British models. If we take their 
table of figures supplied by themselves—and it is 
fair to infer that it is accurate—we find their latest 
model, the 50-calibre 12in. gun, is stated to 
weigh only 51.45 tons, compared with the 69 tons 
of the Elswick weapon of corresponding size. The 
muzzle energies are 54,860 and 51,640 foot-tons 
respectively. Consequently, the muzzle energy per 
ton of gun is 1066 foot-tons in the case of the 
Krupp gun and 748 in the case of the Elswick gun, 
an increase of 30 per cent. over the English 
weapon. The respective charges are nearly the 
same; 4 per cent. greater for the German weapon 
is stated in the table, but actually they are practi- 
cally identical. Now the maximum pressure per 


| square inch due to the explosion of the charge in 


the chamber is already no less than 18 tons per 
square inch in the English gun, and this is carried 
down about one-third of the length of the gun from 
the powder chamber. The Krupp Company claims 
for its 980 1b. projectile, compared with the 
English 8501b. one, a muzzle velocity of 2850ft. 
per second as against 2960ft. in the latter. In 
other words, the maximum pressure both in the 
chamber and at the muzzle are vastly greater in 
the Krupp weapon than in the Elswick gun. And 
on 27 per cent. less weight of gun! To anyone 
really interested in the mathematical theory of 
stresses in gun tubes, the’ late Mr. Longridge’s 
paper, read before the Institution of Civil Engi- 
neers, will supply requisite information as to how 
to dispose the material so as to take up the 
chamber pressure in the most efficient manner. 
Simple arithmeticindicates clearly thatthesolid steel 
of the German construction must—if the published 
figures be correct—hbe stressed to nearly 50 per cent. 
more than in the case of the Elswick weapon. If 
the same comparison be made with the German 
gun versus Schneider or Bethlehem guns, the figures 
are also very similar. To claim a very slight 
superiority might reasonably pass unnoticed, but 
such abnormal figures as those put forward lead to 
closer investigation, and the basic data is immedi- 
ately shown to be either doubtful, or to convey an 
increase of risk and reduction of life that cannot be 
generally accepted. Obviously with a heavier 
projectile and the same muzzle velocity the rifling 
must be more severely stressed, and an “ all-steel ” 
gun cannot but lack the flexibility of the wire gun, 
the essential construction of which much more 
advantageously allows the passage of a projectile 
and rifling band, whose overall diameter is slightly 
greater than that of the gun. If the band be not 
tight, the gases of the explosion will leak past, 
causing erosion as opposed to wear of barrel. It 
is almost impossible to keep the band sufliciently 
tight without this initially larger diameter, and, 
consequently, the stress on the rifling is very severe, 
while at the same time the projectile exerts an 
expanding action all down the gun, which is taken 
up in a far better manner by the wire-winding 
than can possibly be done with the all-steel jackets. 


The difficulty of accurately shrinking the very 
long tubes and jackets used for all steel weapons is 
considerable, owing to the longitudinal as well as 
the circumferential contraction, and even if this be 
avoided it is difficult to determine exactly what may 
be the initial stress in material put together in this 
fashion. With the German rifling there is abso- 
lutely no reason whatever why the inner tube 
should be more durable, unless the steel is vastly 
better and unless the gases from the powder cause 
less erosion, or both. Even if both were assumed, 
the advantage would probably be neutralised by the 
higher muzzle energy. As regards the powder, we 
have every reason to believe that the composition 
used by both navies is so similar as to render for 
equal pressures any erosive action no worse in one 
case than the other. But as remarked above, the 
pressure being higher in the German guns, it appears 
that the latter are likely to suffer more than our 
own. Again, we are told that the German llin. 
weapon is equal to the British 12in. gun. Take 
for comparison the 45-calibre weapons in the 
Dreadnought and Nassau. The 60-ton guns of the 
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former possess a muzzle energy of 770 foot-tons per 
ton of gun, those of the latter 943 foot-tons per ton 
of gun. The total energies in this case are 46,000 
and 39,000 foot-tons respectively, so that such a 
claim, as might be imagined on the face of it, is 
absurd. 

Finally, for questions to be asked in the House 
of Commons which, if not based on, rather tend to 
emphasise the remarks made in the Nachrichten 
about the German 14in. gun, seems to us to be both 
undignified and ‘also rather premature and unneces- 
sary. It may be taken for granted that experience 
will be gained in the ships of this country with 
guns larger than 12in. calibre before it is gained 
abroad ; and, after all, English gunmakers have had 
vastly more experience with 12in. weapons than 
any foreign builder. They adhere to the wire gun, 
and the Japanese Government, which alone has 
used the 12in. wire gun in actual war, has shown 
its confidence therein by ordering no less than 
twenty-four more in this country early last year, a 
step which, in view of the lower cost of the “‘all-steel’’ 
weapon, would certainly not have been taken if the 
figures of performance claimed for the all-steel gun 
were attainable. Asa matter of service fact—not of 
manufacturers’ tables—any of the energies and 
muzzle velocities quoted are not reached in actual 
practice. Moreover, with the increase of calibre 
the difficulties of the all-steel construction must 
increase, so that when we read of German weapons 
of 14in. calibre—llin., 45 calibre, only being now 
mounted—we are apt to consider the local reports 
of their amazing durability and power with more 
than usual scepticism, especially if the figures be 
carefully checked. 


The Spirit of Unrest. 


A FEW weeks ago we had occasion to comment 
upon the strike on the North-Eastern Railway. It 
began quite suddenly, and came to an end as 
suddenly as it began. It was preceded by no 
amicable discussion between masters and men. It 
failed to obtain official support; nay, it was con- 
demned by the responsible leaders of the men. 
Finally, it served no useful purpose to anyone. 
We wish it could be said of this strike that “ all 
was well that ended well.” To all outward seeming 
it ended well; but it gave earnest of a certain 
spirit of unrest, which appears to have spread to 
other industries in other parts of the country. It 
seems that other working men, tired of being 
hampered by the rules of their unions, are deter- 
mined to strike whenever a favourable opportunity 
presents itself of dealing a blow at their employers. 
The strike which occurred last week among certain 
caulkers and hole borers on the Clyde is another 
manifestation of this undercurrent of feeling. We 


gave an outline of this strike last week, and no very | 


important detail has since come to light. We may 
say, however, that it now appears that the men 
were set to remove rivets which had in the first 
instance been put in hydraulically. To remove 
these takes more time than to knock out rivets put 
in by hand, and the men declared that on piece- 
work rates they could not make sufficient wages. 
This, however, they do not seem to have intimated 
before leaving off work. Had this matter been 
in the first instance laid properly before the 
employers, who, we may state, were D. and W. 
Henderson and Company, Limited, we have 
little doubt that an amicable arrangement would 
have been arrived at, and all the trouble 
averted. As it was, the men chose to take the 
matter into their own hands, to ignore the leaders 
of their unions, and to cease work. This caused 
the ultimatum of the employers to be issued, in 
which, as we stated last week, they announced that 
unless all the men returned to work on August 4th 
notices would be posted in all federated shipyards 
on Saturday, the 6th, terminating on Saturday, 
August 13th, the employment of all members of 
the Boilermakers’ Society and of the Shipwrights’ 
Society, and also notifying that in such event 
resumption of work would not be permitted 
unless and until satisfactory assurances with 
regard to the future position were obtained. The 
men having gone back in consequence of 
this notice, and after interviews between the 
employers and themselves, a lock-out was narrowly 
averted. Thus the strike on the Clyde was as 
meaningless and as futile as that which caused so 
much trouble and inconvenience to the manage- 
ment of the North-Eastern Railway a few weeks 
ago. 

About six weeks ago the officials of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society 
issued a report, in which they said :—“ Since the 
signing of the national agreement in March, 





1909, there have been twenty-seven occasions 
on which our members have put down their 
tools and walked out in a body. Your 
Executive Council desire to point out that in 
all cases the procedure of the agreement must 
be carried out. The alternative to this procedure 
is a violation of rules, the repudiation of an 
honourable agreement entered into with other mem- 
bers, anarchy in the society, or an inevitable lock- 
out of our members.’ If the boilermakers are 
condemned by their own leaders, it is scarcely 
necessary to emphasise the fact that they are 
entirely in the wrong. The serious part of the 
whole business is the growth of a spirit which 
flouts honourable obligations where decisions of 
courts of arbitration and agreements are not to the 
liking of the men. A strike may, perhaps, some- 
times be justified; but there can be no justification 
for a refusal to submit the matters in dispute to 
independent arbitrators before whom both dispu- 
tants may put their case. 

In the early days of trades unionism, employers 
of labour were wont to groan under the exactions 
of officials representing the men. Experience has 
shown, however, that it is much easier to negotiate 
with those who have control over the men, than 
with a large number of individuals who have no 
leader. Responsible trades union officials may 
have been exacting in their demands; but the 
employers at least had the satisfaction of knowing 
that the hard bargain when made would be kept. 
We fear that the old spirit which animated, and 
still animates, such men as Mr. Burt is 
dying out. Im a circular recently addressed by 
him to the Northumberland Miners’ Association, 
this veteran trades unionist, commenting on 
the North-Eastern railway strike, said :—‘‘ It does 
not stand alone; it is but too typical of ebullitions 
which have broken out in many trades throughout 
the country. Not only have there been sudden 
stoppages of work, but accompanying this there has 
often been breach of contract, and more or less dis- 
loyalty to the society of which the strikers were 
members. Untold evil results from such heedless 
action. A little reflection must show, as every 
thoughtful man will admit, that this is not the 
proper and rational way to abolish abuses and to 
effect necessary reforms. It is unfair to the 
societies as a whole, and it weakens the influence 
of the officials as negotiators.” This is eminently 
sound advice, and we trust that the men will see 
it in that light. We fear, however, that there is 
more in the general spirit of unrest than meets the 
eye. There are signs of trouble in so many direc- 
tions. Besides the strikes we have mentioned there 
are agitations in other departments of shipbuilding, 
on the Great Northern and Great Eastern Rail- 
ways and in the coal trade, to give a few examples. 
The very fact that the men are exhibiting tendencies 
to be disloyal to their leaders would appear to indi- 
cate a state of mind that no Conciliation Board or 
Arbitrator could deal with. It is hopeless to make a 
compact if one of the two parties does not intend 
to abide by it. The pity is that the workpeople 
cannot see what harm they are doing to them- 
selves—not to mention their country—by their ill- 
considered acts. 


Equalised Draught. 


UNDER the title “ Tirage Equilibré,” an article in 
the “Transactions” of the French Institution of 
Civil Engineers, published last May, gives an 
account of some experiments carried out at the 
St. Denis works of the Hotchkiss Company, near 
Paris, in September and October last year, and 
January and February of the present year, to test 
the value of a system of regulating the draught of 
boiler furnaces, which is, in some respects, quite 
novel. The paper is from the pen of M. Serge 
Heryngfet, the manager of the works. The theory 
involved is very simple; the principle to be put 
into practice is well understood. The volume of 
air to be admitted to a furnace must be always pro- 
portioned to the rate at which fuel is consumed. 
For example, let us suppose that 18 lb. of air per 
pound of coal is the proper quantity, then no less 
and no more must be suffered to enter. Under 
ordinary conditions no such result can be obtained. 
Every time the fire door is opened there is a rush 
of cold air over the fire; again, when the fire is 
thick less air can find its way through the bars 
than when it is thin, and so on. In fact, the 
volume of air passing through a furnace and up the 
chimney is never constant, and bears little relation 
to the quantity of fuel being burned. Any approxi- 
mate accuracy of proportions between air, fuel, and 
time is obtained only by the skill of the fireman in 
operating dampers, 





As far back as the days of Watt, probably before 
that time, draught was regulated by a sliding 
damper near the base of the chimney. Again, 
dampers have been and are fitted to ashpits to 
prevent the entrance of too much air. When 
fans are used to obtain forced draught the supply 
of air can be regulated by altering the speed of the 
fan as required. It is clear that when a fan is used 
to supply air to the furnace, and a chimney to 
withdraw it, complete regulation can be obtained 
by combining the movement of the damper with 
that of the throttle valve of the engine working the 
fan. Dozens of patents have been taken out for 
making the action of dampers automatic. So far 
as we know the regulation has invariably been 
effected by change of pressure in the boiler. If 
that rose the damper was closed by the ascent of a 
loaded piston. If the pressure fell the piston 
descended and raised the damper. It is possible 
that similar means have been employed to move 
the throttle valve of a fan engine with the same 
object. We are not sure. M. Heryngfet uses 
both a chimney, and a fan blowing into a closed 
ashpit. At the base of the chimney is a 
butterfly damper, and both it and the fan 
engine throttle valve are regulated automatically, 
the latter by the boiler pressure, the former by a 
very peculiar arrangement, which in effect determines 
the area of draught opening, not by the pressure in 
the boiler, but by that in the furnace. A large bell 
or cylinder is inverted in water. The inside of the 
bell is placed in communication with the flue near 
the boiler side of thedamper. If the steam pressure 
falls, the fan runs faster, and increases the air 
pressure in the furnace. This causes the bell to 
rise, and by rising it opens a valve, causes the 
damper to revolve on its axis, and gives freer vent 
to the produets of combustion. When the fan runs 
slower the pressure falls, and the damper closes. 
The bell is only about 2ft. in diameter, yet it is 
competent to determine the pressure with great 
accuracy. The special feature of the entire 
apparatus, which is rather complex, is that such 
adjustments can be made that in the first place 
there is always a pressure in the furnace and flues, 
which prevents the leakage inwards of cold air 
through the brick work, and in the second, the 
volume of air admitted per pound of fuel is always 
the same within a very small percentage. The 
experiments recorded were intended to determine 
the value of the apparatus as compared with 
ordinary hand firing, aided by a steam jet blowing 
air into a closed ash-pit. 

The boiler with which the trials were made was 
one of three of the Babcock type, made by La Maison 
Velliet Fréres, of Amiens, supplying power to the 
shops, and a vertical multitubular boiler, which 
supplies steam for heating and also for generating 
electricity. In the first boiler the heating surface 
is 124 square metres, the grate surface 2.88 square 
metres. In the second the heating surface is 
80 square metres and the grate surface 1.78 square 
metres. In the first experiment with the water- 
tube boiler the draught was assisted, as we have 
said, by steam jets blowing air into the ash-pit; in 
the second trial this blower was removed and the 
fan substituted. The general result was that with 
the first boiler under normal conditions the evapora- 
tion was 6.10 kilos. per kilo. of fuel, and with 
equalised draught it was 8.01 kilos., or an economy 
of 24 per cent. With the second boiler the results 
were more complicated. The principal feature was 
that a very inferior fuel, which could not be utilised 
at all under normal conditions, was burned with 
success. 

A trial was made on the 30th December, 1909, 
to ascertain what were the best results that could 
be got with the steam jet blower “Systéme Poillon.” 
The ordinary fireman was assisted by three 
engineers. Many observations were taken. The fuel 
used was one part “ through and through” Lieven 
coal and two parts coke dust. It seems to have 
been poor stuff. The evaporation was 5.10 kilos. 
per kilo. of moist fuel. A run was then made 
with the automatic apparatus; the evaporation was 
5.17 per kilo. The economical advantage was 
trivial, only 1.5 per cent. The comparison here is 
between the steam jet system manipulated with the 
utmost skill, and the automatic system taking care 
of itself. Obviously the result is quite favourable 
to the new mechanism. 

Returning now to the vertical boiler, we find that 
burning all Lieven coal, costing about 22 francs per 
ton, with natural draught, the evaporation was 6.61 
of water to one of dry fuel. The test was made on 
the 13th January. On the 18th January the fuel 
was one part of coal to three of coke dust, the 
evaporation 6.11 to one. The third trial on the 
16th February was made with “‘grésillon”’—crushed 
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coke; the evaporation was 6.52 to one. The last 
two runs were with equalised draught. The stan- 
dard of merit in this case is not the coefficient of 
evaporation, but the price of a ton of steam, which 
works out at, all coal, natural draught, 3.447 frances ; 
with the mixture of coal and coke at 2.453 franes ; 
and with crushed coke at 2.5 frances ; the pecuniary 
saving effected being, it will be seen, between 29 
and 30 per cent. 

So far it is clear that with a very inferior class 
of fuel considerable advantage is gained. In the 
case of the vertical boiler all the advantage was 
attributable to the fact that a cheap fuel could be 
burned which, without the regulated draught, would 
not keep steam. With the large boiler the rate of 
evaporation was under all conditions low. With 
the steam jets the rate of combustion was about 
17 lb. per square foot of grate per hour. Thesteam 
produced only 2.42 lb. per square foot of heating 
surface per hour. With equalised draught it was 
even less—only 2.39 per square foot. Under these 
conditions it does not appear that any lesson of 
general application can be drawn. How would the 
apparatus work with boilers evaporating 5 lb. of 
water per square foot per hour? Or let us take 
the case of an electric light station, where the rate 
of evaporation may well go up for short periods to 
as much as 10 lb. per square foot per hour. Would 
equalised draught give anything like 20 per cent. of 
economy as compared with hand firing, and 
exhaust or pressure fans? In attempting to esti- 
mate the value of M. Heryngfet’s invention, it 
must be borne in mind that he does not claim for 
it that it prevents smoke. On the contrary, we are 
told that for about two minutes after firing the 
chimney gives out black smoke. Then for a period 
somewhat longer brown smoke, but then nothing 
more is seen until firing again takes place. The 
advantage gained appears to us not to lie in the 
automatic apparatus but in the use of a fan instead 
of the apparently inefficient steam jet induced 
draught ; for with the fan it was possible to make 
steam enough with a very cheap and inferior fuel. 
But apparently just the same result could have 
been had if the fan and the damper were controlled 
by the fireman. The long introduction with which 
M. Heryngfet begins his paper contains nothing 
new in the way of argument. The relative merits 
of a plenum and a vacuum in a furnace have consti- 
tuted bones of contention for a couple of genera- 
tions of engineers. Automatism has been tried in 
various Ways over and over again as a means of 
regulating draught. Apparently it has never 
established its claims. There can be no question, 
however, but that M. Heryngfet’s apparatus has 
been very carefully thought out, and is quite 
practical and unlikely to get out of order. We 
think that the inventor ought to carry out further 
trials with really good coal, capable of getting much 
more work out of the boilers. The result could 
not fail to possess a utility which the experiments 
we have described lack. 


The Submarine Explosion. 


THE dangers which the crews of submarines have 
to face in the course of their duties are not entirely 
confined to the time when the vessels are 
manceuvring submerged. This is once more illus- 
trated by the accident to the submarine A1 at 
Portsmouth on Saturday morning. The vessel, 
in company with several others of her class, was 
lying at the submarine depot in Haslar Creek 
preparatory to going out for diving practice. Most 
of her crew wére below, when a violent explosion 
within her startled the neighbourhood. Assistance 
was immediately forthcoming, and it was found that 
while no one had been killed, two officers and 
five members of the crew had been severely 
burned and otherwise injured. The force of 
the explosion may be judged by the fact 
that one of the crew was shot out of the 
hatchway to a considerable height—one account 
says 16ft.—and dropped into the water. The 
official information concerning the accident is as 
usual of the most meagre description. We are 
informed that the explosion “ occurred in the petrol 
engine,” and that “the boat was not damaged.” 
However satisfactory the last statement may be, the 
first must give rise to somewhat less pleasant 
thoughts. The petrol engine is to-day regarded as 
being almost as safe as the steam engine. Certainly 
explosions of the kind which occurred on Saturday 
are not now common. The fact that in this case 
the engine was on board a submarine cannot be 
held as mitigating in any way the circumstances 
of the accident, more especially as the vessel 
was lying quietly on the surface of the water 
at the time. One report is that the explosion 





occurred in the crank case, and that it is supposed 
to have been due to a spark having ignited some 
petrol vapour. If this be so, how did the petrol 
gas get into the crank case? An accident of this 
magnitude is not caused by trifling circumstances, 
when the agency is such a well-tried machine as a 
petrol engine. We cannot, therefore, accept the 
details as published without some misgiving as to 
the internal arrangements, or the operation of our 
submarines. Life on board such vessels is quite 
hazardous enough as it is, without adding to the 
risks of accident when the boat is submerged, 
or partially submerged, chances of disaster when 
she is at anchor. Petrol engines have, however, 
long since ceased to explode spontaneously, and 
with right management and careful design, they 
should be as safe in a submarine as in a motor car. 


The Steel Trade. 


BRITISH steel makers of late have fallen upon 
good times. Their position is so good that it will 
repay a brief reflection. Let it be understood at 
the outset, then, that our reference is to the manu- 
factured steel business, not to raw steel, though 
even the situation in raw steel affords sensible 
room for satisfaction in certain of its aspects. 
Concerning rolled steel, it is possible to write that 
probably never before have the great Scotch and 
North of England makers been so busy, cer- 
tainly they were never busier, and the tale 
is the more entertaining since the current 
activities are not a birth of yesterday, but 
have been going on for some time. The reason 
for this big demand is the prosperous condition 
attaching at the present time to the British ship- 
building industry, both naval and nrercantile. The 
probabilities would appear to be all in favour of a 
continuance of a fine output at the yards all over 
the country. Upon the matter of prices the makers 
of heavy manufactured steel in all parts of the 
kingdom are to be congratulated that prospects at 
the moment are of the right kind. Although every 
hindrance has not yet been removed to a complete 
settlement of the troubles that of late have 
very seriously threatened the continuance of 
the Anglo-Scottish Steel Trade Agreement, the 
chances of a re-establishment of harmony and 
confidence in this direction ~have recently been 
considerably advanced. On many grounds, we 
trust the efforts being made with this end in 
view will be finally successful. Certainly a main- 
tenance of the late understanding amongst the 
producing houses is vital if prices are to be upheld. 
There is just one matter in-which the business in 
Scotch and Cleveland steel plates leaves something 
to be desired. Though makers are doing their best 
to cope with orders, the supplies are behind the 
rapid wants of the yards, and some relief is now 
being found by buyers in drawing quantities from 
Germany or Belgium. Fortunately, there is ample 
ground for believing that these purchases are as 
yet only small. . 
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The Life of Lord Kelvin. By Silvanus P. Thompson, F.R.S, 
Macmillan and Co., Limited. 1910. 

TuHE ordinary biography of the circulating library is of 
interest to women only; but this is not an ordinary 
biography. It is an easy work to read, but it must have 
been proportionately difficult to write, and there are 
several sources of difficulty. The work of Lord Kelvin 
was in the upper parts of several distinct branches of 
science, and it is therefore very difficult to make its spirit 
stand out at all clearly in the mind of anyone who is not 
a specialist in each of the branches under discussion. 
Apart from his scientific work his life was quite unevent- 
ful. The life of a Napoleon is easy to write, because it is 
full of adventure and there is nothing to make it difficult 
to follow. The lives of actors, artists, bishops, comedians, 
kings, novelists, politicians, prize fighters or singers, that 
the public loves, are quite satisfactory to their readers if 
they are made up entirely of hero worship mixed with 
anecdote and tittle-tattle. A man of Kelvin’s stamp 
never takes hold of the public mind in the same way as 
the classes cited, and his biography appeals rather to 
purely scientific men and to engineers. 

Professor Thompson has given us just the sort of 
biography we want. He has given enough details of 
Kelvin’s life, habits, and surroundings to enable us to 
follow the career of a real man in such a way that he 
seems a personal friend of the reader’s, like a favourite 
character in a novel. There is no hero worship from 
beginning to end; you just see and love Kelvin as he 
was from a child to an old man. Not only do you 
follow him through life as a man, but you follow his 
work, and here we are especially indebted to Professor 
Thompson’s genius. It would have been easy, given the 
materials, to write a mere narrative of Kelvin’s life; it 
would have been difficult, because few possess wide 
enough knowledge, to have written a connected and 
purely scientific history of his work. But the author has 





done more than either of these—he shows us the living 
man doing the living work in such a way that those who 
are well up in special branches can follow his progress in 
them, and a generally scientific reader can follow, in a 
way, the general lines. In one place the author 
laments the decadence of the study of dead languages 
among scientific men, and ascribes the loose style of 
some scientific writers to it. We do not know if Pro- 
fessor Thompson had a classical education ; but whether 
he had or not, we believe his perfect style and beautiful 
clearness is due to his scientific training rather than to 
any knowledge of Latin, Greek, or Anglo-Saxon. But it 
is still more likely that his science and his literary style 
are both the result of a naturally logical mind. 

Lord Kelvin was a very extraordinary man. In the 
first place he was a genius of the first order, but he had 
none of the weaknesses thet modern books on genius 
generally insist upon, exceps perhaps that he had no heirs. 
He was a perfectly sane man with a robust body and 
prodigious vitality. He was very precocious, and his 
precocity did not tend to mediocrity or ill-health or early 
death, as is unfortunately so often the case. Neither did 
his extraordinary genius make him unpractical in worldly 
matters. The early correspondence between father and 
son shows the care of both as to what scientific people 
call the “nimblance” of such sums as_ ninepence, 
while the Scotchman’s rooted objection to the detona- 
tive disintegration of small coins of the realm is shown 
in the father’s injunction, “Do not spend a sixpence 
unnecessarily.” Lord Kelvin was indeed a keen man of 
business all his life, and he was quite right too. One 
of his most extraordinary characteristics was his power 
of incessant intense work. He seems to have had no 
recreation. As a boy he took up the cornet, going on to 
the French horn—the hand horn—and then to the valve 
horn. He must have been musical, as the horn is a diffi- 
cult instrument, and all brass instruments involve the 
player’s knowing the sound of the note before he plays it. 
He appears to have given up horn playing and his 
favourite exercise of rowing on leaving Cambridge, and he 
appears to have had no other recreation except yachting, if 
that can be called a recreation. Even on his yacht he 
seems to have been always at work. Whether he sailed 
his own yacht or was more like a passenger on it cannot 
be gathered from the biography. He seems to have 
worked almost straight on all his life at science and 
invention, without ever getting the least “ polarised.” 
He was human, however, and he had some sense of 
humour, and a great deal of fun and good spirits. It is 
quite refreshing to find him with a presidential address 
hanging like a millstone round his neck, after the manner 
of this cumbrous and useless piece of conventionality. 
He says: “My B.A. address destroys everything now. 
I cannot write a word of it, but it effectually prevents 
me from writing or doing anything else.” Who that is 
an ordinary mortal has not felt a particular piece of work 
hang over him like this? But what a relief it is to find 
that even a Kelvin is not always free from such a 
weakness. 

As a university professor he seems to have been 
either a grand failure or a grand success. There are two 
views of what a university professor ought to be. 
According to one he should be an eminent scientific man 
devoting his whole time to research work and to the 
increase of his own fame, so as to reflect credit on his 
university. According to the other view he should be a 
first-rate teacher, and his success should be measured by 
his results in teaching alone, on the ground that the 
object of a university is to teach young men. He was 
evidently hopelessly bad as a lecturer, and he was quite 
unable to get on a level with the intellect of am ordinary 
man. He treated him either as a mental equal or as 
a child. His influence in firing his students with en- 
thusiasm was wonderful, and all of them worshipped 
him, which is the best testimony a man can have. 

His views on mathematics were very sound. Mathe- 
matics as a thing in itself never appealed to him in the 
least. To him it was a weapon or tool for facilitating 
the solution of physical problems. He used to say: 
“*Mathematies is merely the essence of common sense,” 
and he regarded such people as Cayley as largely wasting 
their powers on matters of no utility, and of interest to 
a very small number. 

We can strongly recommend this work to all our 
readers as an interesting and most invigorating book. 
The labour of collecting all the materials, knowing what 
to reject, and of writing this work must have been enor- 
mous, but it has evidently been a labour of love. 

The book is well got up, and has only one fault—the 
leaves are not properly cut. It has interesting photo- 
graphs, the most charming being the last of Lord Kelvin 
sitting working with one of his green books, and Lady 
Kelvin looking after him, as was her wont. As we said 
in our obituary notice, we owe an unknown debt to 
Lady Kelvin for the devoted care she always gave to 
her husband. 

The biography is also most interesting, as it throws all 
sorts of side-lights on many of the other scientific men 
who were Kelvin’s contemporaries. This means 2 long 
range of scientific thought, for Kelvin was an active 
leader continuously for some sixty years—an astounding 
record. 
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PARALLELING ALTERNATORS. 
No. II.* 


Ir will be noticed that when alternators are synchro- 
nised with the aid of the various devices which have been 
described, the switchboard attendant has no means of 
determining whether the incoming machine is running too 
fast or too slow, and as a consequence he may waste 
many precious moments in causing the incoming 
machines to be speeded up above the correct value, and 
by having afterwards to bring it back again. During 
recent years, however, a number of instruments have 
been put upon the market which make it pessible to 
determine whether the incoming machine has passed the 
synchronous speed, or whether it is running below 
it. Some useful synchronising outfits are manu- 
factured by the firm of Siemens Brothers, of Cax- 
ton House, Westminster. These comprise:—(a) A 
frequency meter which is used to register the 

















Fig. 6—FREQUENCY METER 


correct speed before paralleling; (b) two volt meters 
for registering the pressures at the bus bars and at the 
terminals of the incoming machine; (c) a volt meter 
which is used as a synchroscope; and (d) an illuminated 
synchronism indicator, which latter indicates whether 
the incoming alternator is running too fast or too 
slow. Any instrument which indicates the speed of 
a generator can be used as a frequency meter. For 
example, a continuous-current standard-type volt meter, 
which shows the voltage of a small magneto-electric 
machine driven from the generator shaft. The pressure 
of such a machine varies in direct proportion to the 
speed, and hence, of course, the periodicity of the main 


generator. A far superior instrument, however, is a 
frequency meter which operates on the resonance 
principle. The Siemens frequency meter is fitted with 


a number of tongues of different lengths. The vibra- 
tions of these tongues are controlled by an electro- 
magnet in such a manner that each tongue will only 
respond to one particular frequency. The vibration of 
the tongues are made visible by means of a white spot at 

















Fig. 7—SYNCHRONISM INDICATOR—COVER REMOVED 
the free end of each tongue. The scale on either side of 
the row of tongues is calibrated for periodicity. 

For the purpose of comparing the frequencies of two 
machines a double frequency meter is supplied. This has 
two separate rows of tongues, by means of which the 
periodicities of the two machines can accurately and con- 
veniently be noted. An instrument of this type is shown 
in Fig. 6. A double volt meter is also supplied by the 
firm, which enables the pressures of the machines 
already running, and that of the incoming machine, to be 
easily compared. These double volt meters are manufac- 
tured on the Ferraris principle. Two pointers move along 
acommon scale, so that one can ascertain very exactly 
the moment when the pressures of the running and in- 
coming machines are equal. The illuminated synchronism 
indicator made by the firm for three-phase generators 
shows whether the incoming machine requires speeding 


* No. II. appeared August 5th, 


up or slowing down. In this instrument, three or six 
lamps are arranged in a circle, as shown in Fig. 7, and 
they are so connected that as the machine is being put 
into parallel, they light up one after the other, and as a 
consequence the light given out from the front of the 
instrument rotates, and the direction of rotation shows 
whether the incoming machine is running too fast or too 
slow. When six lamps are used, as shown in Fig. 7, 
two lamps which are diametrically opposite are connected 
in parallel. In the centre of the case there is a conical 
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Fig. 8-SYNCHRONISM INDICATOR—FRONT VIEW 
reflector on which the lamps throw a strong light with a 
sharp shadow. The alternate lighting up of the three 
pairs of lamps produces a rotating light. The front of 
the case bears the inscriptions “ too fast’ and “too slow,” 
as shown in the illustration, Fig. 8. 

In the simplest arrangement in which three lamps are 
used, the connections are as shown in Fig.9. The lamps are 
connected in series between the machines which are to be 
run in parallel, the neutrals being earthed. When the pres- 
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| formers. It is evident that if all the lamps were in series, 
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| with like phases of the two machines, they would all light | 


| ap and die out simultaneously. The fluctuations would 
uerely depend upon the pressures of the generators, 


| which would be either added to or subtracted from one | 


another. 


Such an arrangement would not be suitable for | 


| showing whether the incoming machine was running | 


| too fast or too slow. But the connections made, as shown 
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Fig. 10 


in Fig. 9, cause the light to revolve in the manner 
described above. 

It will be gathered from this diagram that one of the 
lamps is connected between like phases, whereas the 
other two lamps are connected to unlike phases. The 
result of this is that the lamps burn in succession, and 
the periodicities of the two machines are equal when 
the light remains stationary. The correct moment of 
synchronism is determined by the lamp which is con- 





nected to the terminals of like phases, It will be seen 





cs sa | 
| sure exceeds 250 volts, it is reduced by means of trans- | 


that there is a volt meter connected in parallel with this 
lamp, the needle of which points to zero at the moment 
of synchronism. The connections for the standard instru- 
ment with six lamps, which is the one usually supplied, are 
shown in the diagram, Fig. 10,where the neutrals of the gene. 
rators are earthed. When the periodicity is the same the 
lamps are subjected to a steady pressure, and therefore 
burn with a steady light. The strength of the light of 
each lamp will, however, vary according to the phase 
displacement of the pressures under comparison. When 
the phases are alike between the circuit and the incoming 
machine the pressures between A and B will be equal 
and of the same sign. The lamps connected in series 
with A and B will therefore remain dark. The other two 






























































m if 
| nine Pa I 
Syachroscope— | 
t@) i 
A JBL ALB 
r . } 
poo, ' a ' 
bo ee ' ae ' 
ete aad 2 ‘gaa! 61 
¢ ' ‘ ‘ 1 
/ T ‘Ss ri s) 
| Lamps Lo ; 
ol 
Fig. 11 


sets of lamps will burn at a pressure which is equal to the 
normal line pressure. When the phase displacement 
between the pressures under comparison amounts to 
180 deg. then the pressures at A and B will again be 
equal, but as they are added to one another the set of 
lamps between A and B will burn at a pressure which is 
15 per cent. higher than the line pressure, and will give 


| the full light, whereas the other two sets of lamps only 
| burn at 57 per cent. of the line pressure, and as a con- 


sequence will give practically no light. The connections 
shown in Figs.9 and 10 are, therefore, arranged fox 
synchronising with dark lamps, or when the volt mete: 
pointer is at the zero mark. 

This synchroscope can also be used for synchronising 
with bright lamps. For this purpose a special trans- 


| former is required which produces a phase displacement 


of 180 deg. of one of the pressures under comparison ; for 
instance, the line pressure. The transformer is connected 

















Fig. 12—-SIEMENS SYNCHRONISING OUTFIT 


between the generators and the terminals of the lamp. 
An ordinary three-phase transformer will not serve this 
purpose. A neutral connection cannot be used, because 
it might lead to errors. Two standard single-phase 
transformers are therefore employed. They are connected 
up differentially, as shown in Fig. 11. The windings for 
the two transformers are connected in series with the 
lamps. The end S of the secondary. winding of trans- 
former I is joined to the beginning T of the secondary of 
transformer II. On the primary side they are connected 
in such a manner that the beginning A of the primary 
winding of transformer I is connected to the end B 
of the primary winding of transformer II. These con- 
nections can be used for pressures up to 250 volts. 
Lamps can be connected in series with the illuminated 
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synchroscope, in the manner shown, when such pressures | indicator, which may be used with three-phase generators | angle of approximately 80 deg. 


The armature coils 


are being dealt with, thus avoiding the employment of | for showing the approximate displacement between | have a common junction which is connected to a slip 
transformers for reducing the voltage, and under these | current and pressure, and the nature of this displacement, | ring, and the other end of each coil is also coupled to a slip 


conditions the single-phase transformers are wound for a 
ratio of 1: 1. When the pressure exceeds 250 volts, and 
it is desired that the lamps shall be dark at the moment 
of synchronism, the two pressures to be compared are 
transformed by means of standard three-phased trans- 
formers, or by two standard single-phase transformers. 
When working with bright lamps at the moment of 
synchronism the pressure of the incoming machine is 
reduced by a standard three-phase transformer. The 

















Fig. 13—SIEMENS SYNCHRONISING OUTFIT 


line pressure, on the other hand, is converted by two | = 
the prevailing load. 


ordinary single-phase transformers, as shown in Fig. 11. 
These are used for reducing the pressure as well as for 
producing a displacement of the phases equal to 180 deg. 

A Siemens synchronising outfit mounted on a bracket 


suitable for attaching to the switchboard is shown in | 


Fig. 12. The bracket carries three Ferraris volt meters— 
one for measuring the bus-bar pressure, the second for 


registering the incoming machine voltage, and the third | 
Below the bracket there is an illumi- | 


for synchronising. 
nated synchroniser of the type previously described, 

















Fig. 14—PHASE INDICATOR 


which is fitted with six lamps. A synchronising outfit 
mounted on a pedestal, as shown in Fig. 13, is also manu- 
factured by the firm. This pedestal carries a Ferraris 
sector volt meter, which is connected across the terminals 
of the incoming machine, and another similar volt meter, 
which is joined across the bus bars. Above these instru- 
ments there is a Ferraris synchronising volt meter and an 
illuminated synchroniser. Below the bracket arm there 
are also two lamps, which serve to show when the 
incoming machine is approaching synchronism in the 
ordinary manner. 

The instrument shown in Fig. 14 is a Siemens phase 








| with two fine wire coils C and D 


i.e., Whether the current is lagging or leading. 


In three- | ring, the three rings being insulated from the armature 


phase stations, where several machines are running in | shaft, and connections are made to them by means of 


parallel, it will show whether the displacement between 


| carbon brushes. 


One of the armature coils has an 


current and pressure is equal in each case. The instru- | external non-inductive resistance R in series with it, 
ment can also obviously be used with synchronous motors | whilst the armature winding D is in series with an adjust- 


to ascertain whether the machine is working with its 
most economical excitation. It will show whether the 
power factor of the three-phase synchronous motor is unity, 
or whether the motor is over or under excited, so that the 
excitation can be adjusted to obtain unity power factor. 
By altering the excitation of the machine the wattless 
current is reduced. In the case of generators working in 
parallel the wattless current can be reduced to a mini- 
mum, and unless this is done it entails a useless loss in 
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Fig. 15 








| energy, and increases the temperature rise unnecessarily. 


The external appearance of the instrument is similar to | 
that of the Ferraris watt meter. | 
however, the spindle which carries the pointer is subjected 
to no torque when there is no phase displacement, 
whereas in the case of an energy meter the conditions are 
reversed. An arrangement is provided for ensuring that 
the pointer moves back to zero when no current passes. 
In order to take into consideration the influence of the 
strength of the current on the reading, for a frequency of 
50 per second the instrument is provided with three 


| seales calibrated for 25 per cent., 50 per cent., 75 per 
| cent., and 100 per cent. of the maximum load. For a 


frequency of 25 per second there are four separate scales, 
one for each of the above mentioned percentages of load. 


| A current transformer and a potential transformer are 
| required for each instrument. 


It will be understood that 
the scale from which the reading is taken depends upon 
With the aid of such instruments it 
is possible to determine whether generators are running 
with the same phase displacement or not, provided that 
one instrument is used on each machine. 

Synchronising instruments, in which a pointer indicates 
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whether the incoming machine is running too fast or too 
slow, are now largely used in central stations, and in view 
of this we propose to describe a number of such instru- 
ments, which are being manufactured by various firms. 
The British Thomson-Houston Company, of Rugby, 
manufactures a form of synchronism indicator of this 
kind. Itis really a small split-phase alternating-current 
motor, the field of which is excited from the bus bars and 
the armature from the incoming machine. The internal 
connections are shown in the diagram, Fig. 15, from 


which the construction and principle of working will | 


readily be understood. The field A is built up with 
laminated iron punchings, and wound with two coils B, 
which are connected in series and across the bus bars. 
Each pole are is approximately 120 deg. The armature, 
which is made up of plain circular punchings, is wound 
respectively, the 





planes of which are inclined to each other at an 


able inductance L, R and L having a common terminal. 
Thus one of the armature circuits is practically non- 
inductive, whilst the other is highly inductive, and both 
being connected ‘across the bus bars of the incoming 
machine the current in the armature circuit D will lag 
by approximately 80 deg. behind the current in the 
armature circuit C. 
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Assuming the armature to be at rest, it is obvious that 
the result of the interaction of two alternating fields 
set up by the two armature coils is to cause a rotating 
magnetic field which will revolve at a speed measured in 
revolutions per second exactly equal to the frequency of 
We may look at the action of 


Suppose that the field is excited from the bus bars, then 
there will be set up in the air gap between the pole pieces 
and armature core an alternating field of frequency, say f. 
The armature coils, as we have already shown, set up a 
rotating field of f; revolutions per second, assuming that 
the frequency of the incoming machine is f,. The inter- 
action between the currents in the armature coils and 
the alternating field in the air gap will cause the 
armature to rotate at such a speed and in such a 
direction that the rotating field synchronises exactly with 
the alternating field. That is, if f; be greater than f 
then the armature will rotate at a speed of (f; — f) in a 
clockwise direction. If, on the other hand, f; be less than 
f then rotation will be in a counter clockwise direction 
with aspeed (f — f;) revolutions per second. When f= 
fi the armature will take up a position of zero torque, 
thus indicating that the two machines are exactly in 
synchronism. 

These instruments are obviously applicable to single, 
two, or three-phase circuits, since once the phases have 
been properly connected it is only necessary to synchronise 
on one phase. The company supplies these instru- 
ments mounted on a bracket, together with synchronis- 
ing lamps suitable for fixing to the side or top of 

















Fig. 183-THOMSON-HOUSTON SYNCHRONISM INDICATOR 
the panel. The company’s three-point or four-point plugs 
and receptacles can be supplied, the connections when 
used with the former being shown in Fig. 16, and with 
the latter in Fig. 17. The instruments are constructed 
for pressures ranging between 100 and 600 volts, and for 
periodicities ranging between 25 and 100 cycles per 
second. For low voltage instruments the non-inductive 
resistance in series with the armature coil C takes the 
form of a carbon filament lamp or lamps, as shown in 
the diagram. In such cases the lamp or lamps and 
adjustable reactance are contained within the same box, 
but for higher voltages separate resistance and reactance 
boxes are provided. For high tension circuits two poten- 
tial transformers are required for each instrument, the 
latter in such cases being a 100-volt synchroniser. The 
general appearance of this firm’s instrument can be 
gathered from Fig. 18. 
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HIS MAJESTY’S SECOND-CLASS CRUISER GLOUCESTER 


ON HER TRIALS 


WILLIAM BEARDMORE AND CO., LIMITED, DALMUIR, BUILDERS AND ENGINEERS 








SPEED TRIALS OF H.M.S. GLOUCESTER. 


AS briefly announced in our last issue, the official trials of 
the second-class protected cruiser Gloucester, built and 





| 


| 


engined by William Beardmore and Co., Limited, Dalmuir, | 


were completed on Saturday, August 6th. They were 
attended with success alike as regards speed, guns, torpedoes, 
and manceuvring. The vessel, on completion of her 
manceuvring trials, returned to her builders’ fitting-out basin 
at Dalmuir, where, following upon the opening out of the 
machinery, &c., for inspection, she will be completed for 
commission in the Home Fleet under Captain W. H. Cowan, 
D.S.O. 

The first speed trial, which took place on July 29th, with a 
navigating party on board, consisted of a progressive trial 
during a period of twelve consecutive hours. This was sub- 
divided into three periods of four hours each, for 1600, 4400, 
8800 shaft horse-power, which resulted in speeds of 12.837, 
17.549, and 20.799 knots respectively. The second trial 
consisted of a thirty hours’ run divided into eight hours at 
18,000, and twenty-two hours at 13,500 shaft horse-power. 
This resulted in speeds of 25.084 and 23.447 knots respec- 
tively. After the successful completion of the gun and 
torpedo trials, the full-power trial of eight hours’ duration 
was run. This gave a mean speed of 26.3 knots—a knot and 
a-quarter over the estimated speed of 25 knots—while the 
22,000 horse-power required by contract was easily exceeded 
by 2150 horse-power. All the results were highly satisfactory. 
The above engraving is reproduced from a photograph taken 
while the vessel was running at about 26 knots. 

The Gloucester, like other vessels of her class, is 450ft. 
long over all, 4800 tons displacement, and designed on 
beautiful lines for a high speed, while the vital parts are 
protected by nickel steel plating and an arched steel protec- 
tive deck runs the full length of the vessel. The coal bunkers 
are arranged to afford additional protection to the machinery, 


and there is a continuous double bottom, all fore and aft, sub- | 


divided into compartments which will be used for the storage 
of oil fuel. The machinery of the Gloucester consists of 
Parsons’ turbines on four shafts, with four screws, and boilers 
of the Yarrow water-tube type, adaptable for coal and oil 
fuel. The boilers have been constructed at the builders’ 
Dalmuir works. The vessel has one 6in. gun forward on the 
forecastle and another on the upper deck aft, with ten 4in. 
guns for broadside protection. 

These second-class cruisers are well termed 
the fleet.’’ To enable them to keep at sea in all weathers, 
they have been built with a long, high forecastle, which 
affords ample accommodation for the officers. On it are the 
conning tower, captain’s watch cabin, navigating bridge, 
steering shelter, and chart-rvom, while on top is the look- 
out station, all being self-contained. 

The Beardmore firm, it may be stated, has an ‘‘ improved 
Gloucester ’’—the Falmouth—under construction and almost 
ready for launching. 








A NEW FPEED-WATER REGULATOR. 


THE problem of automatically regulating the supply of 
water to steam boilers is one which has attracted the atten- 
tion of many inventors, and various contrivances for effecting 
this purpose have been tried, and in some instances put to 














‘* the eyes of | 








the test of continuous use. It cannot be said, however, that 
feed-water regulators have met with a very extensive field of 
application, notwithstanding the fact that the automatic 


| control of the water is often desirable from more than one 


standpoint. This may be duc to the unsatisfactory perform- 
ance of some of the early devices, or else to the fact that, 
where a widely fluctuating load on the plant has to be dealt 
with, it may prove more convenient to regulate the feed by 
hand. It cannot be denied, however, that there are many 
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Fig. 1i—-CROSBY FEED-WATER REGULATOR 











boiler installations in which an automatic regulator might 
be used with advantage. 

We have recently been invited to inspect a new kind of 
feed-water regulator which is being put upon the market by 
the Crosby Steam Gage and Valve Company, of 147, Queen 
Victoria-street, E.C. Unlike most other devices of this 
description, the action is in no way dependent upon the 


' rising and falling of a float, and there are very few parts 
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which are liable to give trouble, and so to cause these 
regulators to work in an erratic manner. Referring to the 


| section of the apparatus, Fig. 1, which operates the feed valve 


H shown in Fig. 2, A is a chamber which is put into com 
munication with the steam space of the boiler, the steam 
being led in by a pipe at the opening B. A pipe connected to 
the opening C also puts the chamber in connection with the 
boiler, but in this case with the water space. If, for example, 
the apparatus is fitted to a Babcock boiler it might be placed 
at the side of the drum, and so that the top J of the chamber 
A is in line with the required water level. It is evident 
that if the opening C be then connected to the bottom of 















































Fig. 2—FEED REGULATING VALVE 


the drum and the opening B to the top of the drum, the level 
of the water in the chamber A will oe dependent upon the 
level of the water in the boiler. When the water in the 
boiler rises that in the chamber A will rise, and when this 
chamber is full of water steam will be prevented from enter- 
ing at the opening B. Thus it follows that with a variable 
water level in the drum, sometimes the chamber A will 
contain steam, whilst on other occasions it will be full of 
water. 

The opening D in the top chamber E is connected to the 
chamber F of a regulating valve, the construction of which 
is shown in Fig. 2. When the apparatus is used for regulat- 
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ing the supply of water to boilers working on a common 
steam main, the double beat balanced valve H is connected in 
circuit with the feed pipe, each beiler being provided with one 
of these regulating valves, and in conjunction with the device 
shown in Fig. 1. Where there is only one boiler, however, 
the valve H can be made to control the supply of steam to 
the feed pump, the latter automatically starting and stopping 
according to the slight variations in the water level. The 
general arrangement of the two pieces of apparatus shown in 
Figs. 1 and 2 to a single water-tube boiler is illustrated in 
Fig. 3, the relative position of the two pieces of apparatus 
as regards the boiler and feed pump being indicated by the 

















Fig. 3—THE APPARATUS APPLIED 10 A SINGLE BOILER 


letters X and Y, whilst Fig. 5 shows the apparatus fitted to 
a Water-tube boiler working on a common steam main with 
other boilers. 

There is a diaphragm G in the chamber F, this being con- 
nected to the double heat balanced valve H by means of a 
spindle K. ’ 
the water level in the boiler falls pressure is exerted on the 








For the moment it must suffice to say that when | 


diaphragm G which causes valve H to open against the action | 


of the spring L. 
pressure 1s released and the spring L causes the valve H_ to 
close, thus shutting off the supply of water to the boiler. 

In order to understand how it is that the apparatus illus- 
trated in Fig. 1 can cause a pressure to be either established 
or reduced in the chamber F of the device shown in Fig. 2, 
it is necessary to explain that when the apparatus is first put 





Fig. 4—REGULATOR AND GAUGE 


into use both the cocks on the boiler are closed, so that 
neither steam nor water can enter the chamber A. The air 
valve M is removed, and water is poured in at the top of the 
apparatus shown in Figs. 1 and 4. At the same time the 
union on the diaphragm chamber F—Fig. 2—is loosened, in 
order to enable the water to drive out the air in the pipe con- 
necting the two pieces of apparatus. This having been done, the 
union on the chamber Fis again tightened up, and more water 
is poured into the chamber at M—Fig. 1-—until it is half full, 
when the air valve M is closed. Next, the cock attached to 
the steam space of the boiler is opened, and steam is admitted 
to the chamber A. When the apparatus has been made hot, 


When, however, the water rises this | 








the air valve M is again loosened, thus allowing the air to 
escape, and when the water in the chamber E boils over the 
air valve M is closed. This process is repeated several times, 
and on each occasion the apparatus is allowed to cool. In 
this way a vacuum is created in the upper part of the 
chamber EK, and when the gauge shown on the left of 
Fig. 4 registers a vacuum of at least 10in. the device is ready 
for use. It should be mentioned that the gauge referred to 
serves for registering both pressure and vacuum, the latter 
being registered to the left of the zero mark, and the former 
to the right of it. 

The above-mentioned vacuum having been obtained, the 
two cocks on the boiler are opened, and the device commences 
to work. The precise theory of the apparatus appears to be 
a matter which has given rise to some argument ; but what 
is found to happen in practice is this :—When the water in 
the boiler falls and steam is admitted to the chamber A 
through the inlet B, the beat of the steam is transmitted 
through the plate J. ‘This heat boils the water in the 
chamber N. The pressure of the steam so generated, acting 
on the surface of the water in the chamber E, gives rise to a 
pressure above the diaphragm G in the chamber F—Fig. 2. 
This diaphragm is depressed, and the valve H, which, it will 
be remembered, is in a battery of boilers arranged in the 
feed-pipe to each boiler, is opened, a supply of feed-water is 
admitted to the boiler, and in this way the water level is 
raised. As the water rises in the drum of the boiler, it also 
rises in the chamber A, and when the proper level in the 
boiler has been reached, steam is naturally prevented from 
entering at B. The chamber A then contains nothing but 
water. Under these conditions the water in the chamber N 
is no longer evaporated, and the steam condenses, the 
pressure in the chamber E consequently falls, and the valve 
H closes. The supply to this particular boiler then ceases 
for the time being. The pressure gauge indicates whether 
the apparatus is working properly. and in this way the stoker 
is provided with a means of guarding against low water even 
should the device get out of order, which, however, we are 
informed, is not at all likely to occur. 

It is obvious that when the apparatus is working properly 
the pressure is constantly rising and falling, and provided 
that this variation in the pressure occurs the valve H will 
perform the functions of admitting and cutting off the supply 
of water to the boiler. A lever is provided on the regulating 


| valve for testing the operation of the latter or to keep the 














Fig. 5-APPARATUS APPLIED TO A RANGE OF BOILERS 


valve opened if so desired. An adjustable device is provided 
inside the apparatus illustrated in Figs. 2 and 4, by means 
of which the apparatus can be caused to maintain the water 
level in the boiler within different limits. It is possible, we 
understand, so to adjust the apparatus that very little 
variation in the water level occurs. 

The principal advantages which the makers claim for the 
apparatus are the following :—(1) It enables a lower water 
level to be maintained with perfect safety, thus increasing 
the steam space in the boiler and ensuring a supply of dry 
steam ; (2) it reduces coal consumption by reason of main- 
taining a regular feed proportionate to the evaporation of the 
boiler ; and (3) it ensures a greater regularity in the steam 
raising, and so tends to prevent fluctuations in the pressure. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SAVING LIFE FROM FIRE. 


Str,—The saving of life from fire should hold first place in the 
efforts of those whose province it is to aid in protecting work- 
people and others. Save life first, save property second. Pro- 
vision for the former depends mainly upon the means which 
facilitate the escape of those inside the burning building, while 
the protection of the goods and the building depends generally on 
notice of the outbreak being promptly given and the fire quickly 
attacked. 

A considerable amount of fatal work may easily be accom- 
plished ere the proper use is made of fire-proof doors, alarm bells, 
automatic sprinklers, and more especially is this the case if no 
systematic means of escape exists. From close observation and 

recise study of the subject I have become convinced that, with 
ittle extra cost, shops and large warehouses could be conveniently 
constructed which would possess every facility for the salvation of 
life from sudden outbreaks. 

Smoke is as fatal as flame on occasions of fire when lifts and 
staircases are early impassable, by reason of the former as well as 
the latter; and this being so, the only means of escape are the 
brigade escapes and the jumping sheets. But the time ere these 
arrive is often far too long, and the frightened inmates prefer to 
jump rather than wait. Cases frequently occur where others 


r 





become unconscious and an easy prey to the flames and the smoke. 

The building of shops and warehouses referred to may be of any 
desired form, but, for the purpose of description, let it be assumed 
that each building, which it is proposed should embody facilities 
for prompt escape, shall be rectangular in plan, of any limits as to 
dimensions, and of any reasonable height. But a unit, which it 
ismy aim to protect, shall consist of a certain number of rooms— 
four, six, or eight—it matters not. 

In the centre—on plan—of each unit it is proposed to erect an 
absolutely fireproof tower, constructed of steel plate, and encased 
in refractory material, so that were the whole of the buildings 
immediately surrounding it to be simultaneously attacked and 
virtually reduced to ruins by fire, the tower would remain 
untouched and absolutely safe for all who may have been enabled 
to enter it from parts of the burning units. 

It would spring from a fire-proof basement, with fireproof 
passages leading to safe and convenient outlets, and would rise 
from such fireproof basement to several feet above the roof of the 
building. From the lowest part of the tower (in the basement) to 
the higbest part (above the roof) a staircase of ferro-concrete 
treads, fitted and erected in spiral form, would be provided, 
while the centre-post of such staircase would be in the form of a 
steel tube, of ample area, for the purpose of conducting water 
from the pressure mains and auxiliaries to the extreme height of 
the tower. This steel tube would be always full, and at the water- 
works pressure, and, when necessary, the auxiliaries, such as 
pumps on the premises and brigade pumps, could be made to 
supplement the supply to the centre main. 

On each floor of each unit of the building swinging doors would 
be fitted to the fire-proof steel tower, and it is proposed that the 
openings which such doors cover should be of rather limited dimen- 
sions, but of ample size to admit a man. The doors should be self- 
closing, but never be closed or otherwise fastened ; and this for the 
purpose of providing free access to the towers. These doors would 
also be encased in fire-resisting covering of ample thickness. 
Therein exists the proposed provision for a speedy removal of all 
and sundry, animate and inanimate, from the fatal effects of flame 
or smoke, for, in the event of a sudden outbreak, the capable 
persons would pass the helpless quickly through the doors on to 
the broad steps of the tower ; and even if unconscious through fright 
or physical hurt, they could lie there in safety, or could be passed 
down the stairs, and by way of the tireproof passages into theopen 
air. A doctor could also enter the tower from the street to attend 
to serious cases of unconsciousness in perfect safety, even if the 
whole of the buildings were in flames around. 

A pictorial exemplification of the proposed arrangement would 
represent an outbreak of fire in the rooms of one or more units, 
and the passing of frightened persons into the tower, and from 
thence to the open air, without any possible danger or hurt. 

The protection from fire of the goods and the building is our 
second consideration, as premised, and provision is made for this. 
At each floor, and opposite to every door in the tower, junction 
branches would be fitted and connected up to the staircase main, 
and these would be provided with automatic valves. Standard 
delivery hose of limited lengths would be connected to each auto- 
matic valve, with the usual accessories, such as branch and nozzle, 
and so designed that each particular valve would automatically be 
opened by the raising of the respective branch to a horizontal 
position, and would immediately close on releasing it from the 
hands and allowing it to hang vertically. 

A sudden outbreak of fire during the daytime could be at once 
suppressed by a person simply opening one of the small swinging 
doors, and by raising the hose. Thus no dangerous fire could 
possibly occur, so promptly would its beginning be attacked ; but 
if it happened that the fire originated at night, it could be dealt 
with by the fire brigade. 

The tower could be entered from tbe street, firemen would have 
coigns of vantage at every door of the tower, and an effective 
position for playing on the roof at the open, though covered, top. 

A point to be observed is that no technical knowledge is 
necessary ; there are no doors to unlock, and no keys to mis- 
place ; all is so simple and easy that any person would be able to 
deal with sudden fire, or escape to the tower. 

All this is written with the direct object of compelling thought 
in those responsible for the death-traps which abound in our 
midst, and for the purpose of preventing such dire tragedies of 
which the fires in Queen Victoria-street, and, more recently, «at 
Clapham, are two out of many. 

J. T. Towtson, 


August 4th. Ex-Fire Brigade Instructor, Silvertown. 


SUPERHEATED STEAM. 


Sir,—I am very much puzzled about this superheated steam 
theory and cannot arrive at any definite conclusion. In a letter 
to the Editor re ‘*The Missing Quantity,” published in your issue 
dated July 29th, Mr. Frank B. Aspinall says :—‘‘ With steam 
there can be no alteration of pressure without an automatic 
alteration of temperature.” Now, that is what I have always 
taken to be correct, but in your leading article on ‘‘ Internal 
Steam Jacketing ” in your issue of the same date you speak of a 
Corliss engine at Messrs. Cockerill’s works that was supplied with 
steam of 157 lb. pressure superheated 63 deg. Fah. Now, Mr. 
Editor, if there can be no alteration of pressure without an auto- 
matic alteration of temperature, I take it that you can reverse 
that statement and say: With steam there can be no alteration of 
temperature without an automatic alteration of pressure. 

If this is so, does steam really become superheated or does it 
simply become expanded and dried? To put the question another 
way: Can steam of, say, 50 lb. pressure be made, say, 60 deg. Fah. 
hotter, and still remain 50 Ib. pressure? Mr. Aspinall’s statement 
says no to this latter question. GEO. EMMERSON, 

Dudley, August 6th. 

{Mr. Aspinall’s statement obviously refers to dry saturated 
steam, which is not superheated. That is to say, to steam which 
contains no free water, and whose temperature and pressure agree 
with Régnault’s tables, and which neither receives heat from nor 
loses it to any external body. This steam can have its temperature 
raised either with an increase of volume or an increase of pressure, 
or both. That is to say, it behaves like a gas. In practice there 
is probably no such thing to be had as steam of the boiler pressure 
and temperature which is quite free from water. The first effects 
of passing such steam through asuperheater is to evaporate all this 
free water, with a corresponding increase in volume. Until a 
superheat of about 40 deg. Fah. has been obtained, ‘steam behaves 
very erratically, augmenting in volume more than apparently it 
ought. After that extra temperature has been attained, it becomes 
to all intents and purposes a gaslikeair, and is knownas ‘‘steam gas.” 
Thence on it augments in volume as the temperature rises. But 
the pressure does not increase, because the steam passes away to 
the engine. If, however, the throttle valves between the super- 
heater and the boiler and the superheater and the engine are 
closed, then the pressure will rise, just as under similar cireum- 
stances that of any permanent gas would rise. Steam of 50 Ib. 
pressure can certainly be made 60 deg. or 600 deg. hotter, and still 
remain at 50 lb. pressure, or at 1 lb. pressure, or at 600 lb. pressure, 
just as we please. It is all a question of volume. Given the 
volume of gas for any pressure and temperature, then the volume 
for any new temperature will be found by multiplying its given 
volume by the new absolute temperature, and dividing the result 
by the given—or original—absolute temperature. The absolute tem- 
perature is obtained by adding 461 to the thermometric tempera- 
ture. In other words, the volume and also the pressure of a given 
weight of gas varies yz}; part for each change of temperature of 
ldeg. Fah. Taking the volume of a gas at 32 deg. Fah. as one 
cubic foot, by heating it to 493 deg. its volume would be doubled. 
the pressure remaining unaltered, or its pressure would be doubled 
if the volume remained constant.—Eb. ‘THE E.] 
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down stop valve through a nozzle about gin. in diameter. | does of the explosion of a locomotive at St. Lazare Stat; 
A REMARKABLE EXPLOSION. The water to be evaporated was sent into the casing by a/in Paris, on the 4th of July, 1904, an explosion wich sen 


AN explosion almost if not quite unique occurred on board 


the s.s. Anglo-Saxon on the 31st December, 1909, when the 


ship was off Cape Palliser, New Zealand. The chief engineer, 
Mr. Lawrence, was so severely injured that he died a few 
minutes after the explosion. The Anglo-Saxon is a large 
steamer fitted with the most up-to-date machinery. She is 
propelled by triple-expansion engines, the boiler pressure 
being 1801b. In the engine-room was an evaporator con- 
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structed by Messrs. George Clark, of Sunderland, in 1902. 
The evaporator was intended to supply auxiliary feed to the 
boilers. Its construction will be easily gathered from the 
accompanying engravings. It wascylindrical in section with 
hemispherical ends, was of cast iron, 2ft. 9in. in diameter 
and 6ft. 6in. high, and was originally of an average thick- 
ness of fin. The door, which was secured by twenty-four 
gin. bolts, was fitted obliquely, and was so shaped as to form 
a portion of the cylindrical shell; its average thickness was 
3in., increased at the flanges to lin. Six ribs were cast on 
the door, four in line with the hinges and two vertically. 
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Safety Valve Seat? 























Fig. 2 


The shell flange was of an average thickness of 1fin., and 
was cast with a groove jin. wide by gin. deep to carry the 
jointing material, which was of asbestos and projected about 
hin. above the flange. A steel bar 3in. deep by gin. thick 
was bolted to the upper portion of the shell and supported 
two flanges joining the heating coils, which were also fitted 
with flanges at their lower extremities and connected to the 
steam admission and drain flanges at the base of the 
evaporator. The coils were 1Zin. bore and No. 10 L.W.G. 
in thickness. 

Boiler steam was admitted to the coil of tubing by a screw- 


remains without a satisfactory explanation. We commend 
the case of the Anglo-Saxon to Mr. Stromeyer’s attention 
It is quite possible that he may not agree with the Board of 
Trade Commissioners. 


small plunger pump worked by one of the back levers, and 
the steam passed on to the condenser in the usual way. It 
was not intended that the pressure should rise above 10 lb. 
per square inch in the casing, and to this end a safety valve 
direct spring loaded, was placed on top of the apparatus. 
The evaporator, as well as the rest of the machinery and 
boiler, was insured, and under the inspection of Lloyd’s and 
the Board of Trade. 

On December 31st last, shortly after the vessel had left 





SMALL MARINE CONDENSING PLANT. 


THE condensing plant, illustrated below, has been specially 
designed by Mr. Edward Hayes for use on his shallow. 
draught twin-screw steam launches, several of which he has 
built lately for tropical rivers. The main features are light. 
ness, compactness, economy in steam consumption and, 
finally, simplicity, as these craft are generally run by native 
drivers. 

The steam cylinders, 34in. and Tin. diameter by din, 
stroke, are cast in one piece, the intermediate chamber being 
included in the casting. The valve chests are so constructed 
that they can be easily machined, and the valves removed at any 
time without disturbing the valve rods which run in guides top 
and bottom. Thevalves areof the ordinary D type, having 1}in, 
travel. The excentric rod is cast solid with the top half of 
the brass excentric strap, which has its oil cup cast solid 
also. The double throw crank is cut from a mild steel 
forging and is 2in. diameter; on the end of it is keyed a 
17in. fly-wheel. The crank pins run in a brass bearing 
which slides in a parallel steel bridle at right angles to the 
centre of motion of the piston-rods and pump-rods, the steam 
pistons thus working direct on to the pump plungers. The 
power not being transmitted through the crank as usual, the 
crank shaft is simply to keep the pistons working in proper 
time and to work the excentrics, the whole being balanced 
by the fly-wheel. The air pump, which is worked by the 
low-pressure cylinder, is brass lined throughout and is 64in. 
in diameter. The valves are of phosphor bronze, as are also 
the pump rods, which are forged. This air pump ‘is 
arranged to discharge the water of condensation to a separate 
hot-well tank, whence it is taken by the main engine 
feed pumps, and put back into the boiler. The circulating 
pump is driven by the high-pressure cylinder, and is brass- 
lined also; its diameter is 54in., the valves are of special fibre 
rubber, and the rod is of forged phosphor bronze similar to 
the air pump; this circulating pump is of large size, so as 
to be suitable for the hottest climate where the circulating 
water is quite warm. On the other hand, if the water is 
cool the amount of water circulated may be adjusted down to 
quite a small quantity by a small snifting valve placed under 
the bottom grid, thus greatly relieving the engine. 

The condenser is circular in form, and contains about 300 
gin. solid drawn brass tubes, each tube being provided with 
a packing gland at eachend. Vacuum gauge, soda cock, and 
| auxiliary feed supply, are fitted as shown, and a connection 
| |} in the circulating end is made for a rubber hose for cooling 
port, the steam pipe to the steering engine fractured near the | bearings and damping ashes in the stokehold. 
| flange, and the main engines were stopped while the hand This little plant is placed just aft of the main propelling 
steering gear was coupled up; this having been done, the | engines, and fits down in between the screw shafts; it is, 
second engineer went below and started the main engines, | therefore, facing the driver as he stands by the controlling 
the other engineers being on top of the boilers repairing the | gear of the main engines, and is quite accessible. The 
defective pipe. Having completed the repairs they returned | cylinder is entirely supported on the condenser from the 
to the engine-room, the chief engineer going to the back of | back, leaving the moving parts, glands, &c., easily adjusted. 
the engines, where he was seen bending down in front of the | The first set ran recently in a launch built for Persia, 
evaporator, which it would seem he had started. He had | and was, the maker informs us, most satisfactory, working 

not, however, opened the vapour discharge cock from the | constantly without any attention, and giving a good vacuum 
| evaporator, and there was no outlet for the steam generated | with economy of steam. The main engines are 6in. and 12in. 


|except through the safety valve. 
/About 10 minutes afterwards 
| there was a violent explosion and 
| the engine-room was filled with 
steam. The engineers being un- 
lable to reach the back of the 
| engines, because of the escaping 
| steam and water, shut down the 
boiler valves and then found the 
|chief engineer lying under por- 
| tions of the evaporator, which 
| was completely wrecked, his legs 
|being injured and his neck 
|lacerated; he expired few 
| minutes afterwards. 

It was found, on subsequent 
| examination, that the safety valve 
| was jammed on its seat by cor- 
| rosion and salt in the spring coils. 
| The vapour and brine cocks were 
| shut; that to the coils was partly 
open. ‘The cast iron evaporator 
shell was burst by over-pressure. 
How great the pressure was is 
not known, but the pressure in 
the coils was said to have been so 
reduced by the nozzle mentioned 
above that it could not exceed 
60 lb. The ‘‘ vapour’’ pressure 
must, of course, have been rather 
less. 

The remarkable feature of the 
explosion was its extreme violence. 
The effect was, indeed, just what 
would have resulted from the 
ignition of a charge of dynamite. 
One of our engravings, reproduced 
from the Board of Trade report, 
will give some idea of the charac- 
ter of the smash, but it does not 
represent the condition of the coil of pipes inside, which 
| were twisted and broken to an almost inconceivable degree. 
| The explosion possesses peculiar interest because it illus- 
| trates the extraordinary power of hot water under pressure 
| to wreak destruction. There is so much dynamic energy 

stored up, and the effects produced are determined by the 
time rate at which that energy is expended. In this case it 
was expended in some minute fraction of a second, just as 
that of gunpowder may be when ignited. The question pre- 
sented for consideration is how fracture commenced, and 
| what was the precise nature of the agency which reduced a 
| heavy cast iron vessel to small fragments. Was this done by 
| the impact of water? Have we, in effect, water hammer 
action rather than direct over-pressure? We can very well 
imagine the cast iron casing being split or cracked by the 
| pressure; but its reduction in an instant of time to small 
i fragments is, to say the least, startling, reminding us as it 
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SMALL MARINE CONDENSING PLANT 





by Sin., both exhausting into the one condenser. The work- 
ing pressure is 120]b. The launch is 60ft. long by 11ft. 
beam, and about 3ft. draught aft. 





THE “ Transactions” of the South African Institute of 
| Electrical Engineers for May, 1910, contain a paper by Mr. A. G. 
Heather on ‘Protective Devices for Electrical Apparatus,” in 
which the author describes the various systems of protecting 
machines and circuits, with special reference to alternating current 
relays. The report of the Sicasihen includes some remarks by 
Mr. B. Price, the inventor of the Merz-Price system, who was 
present at the meeting in Johannesburg. A paper by Mr. W. U. 
Brown describing a new type of machine for the magnetic extrac- 
| tion of iron from-ore and pulp, and the discussion of a paper by 
Mr. A, E.:Seott on ‘‘ Rotary Converters,” are also included. 
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WHEEL TESTING. 


—o 


For experimental work inconnection with bursting rotating 
members by centrifugal force a testing pit, which possesses 
several interesting features, has been constructed at the 
Purdue University. It is described in a paper which was 
read some little time ago before the Engineers’ Club of 
St. Louis and the American Society of Mechanical Engineers. 
The author of the paper, Mr. Charles H.,Benjamin, first of 
all reviews the progress made in this kind of experimental 
work since the original investigation was reported to the 
Society in 1898. At that time the object was to 
determine the bursting speed of small model fly-wheels 
with different types of rims and joints. Experiments 
were first carried out with wheels 15in. in diameter, and 
they were rotated by means of a Dow steam turbine. 
The shield used was constructed of 2in. pine upon 
which were placed heavy castings and timber. For 
subsequent experiments a similar shield was made of 6in. by 
12in. white oak. On attempting to test wheels 24in. in 
diameter the shield was completely wrecked. Then a shield 
was made of oak timbers 12in. square. These were bolted 
together and covered with 3in. oak planks.- During the year 
mentioned ten 15in. and seven 24in. wheels were broken. In 
the following year experiments werecarried out on 24in. model 
wheels, and sixteen of these were broken. The wheels in this 
series of experiments were enclosed in a cast steel ring 36in. 
in diameter and with a rim section of 4in. by 6in. This was 
lined with wooden blocks in order to absorb the energy 
of the flying fragments, and the whole was completely 
enclosed in oak planking. In connection with the 
wrecking of the casings previously referred to, the author 
mentions that the flying fragments cut clean holes through 
moving belts similar to those which would be made by 
bullets. When experimenting with the casing just described, 
it was found that after a wheel had been caused to burst the 
wooden blocks would move around in the ring several inches, 
showing the tangential motion of the fragments. 

That this apparatus was not entirely safe was demon- 
strated in one of the experiments by the escape of portions of 
the pulley rim from the casing, owing to the breaking of the 
retaining bolts. In this same casing fifteen emery wheels 
were burst. During the following year tests were carried out 
on wooden and steel pulleys 24in. in diameter, and in 1906 
and 1907 a large number of cast iron discs of various thick- 
nesses and types of webs were burst in the same casing. 

It was desirable that larger pulleys should be tested in 
the same manner to see if the peripheral bursting speed 
would be the same for different sizes of pulleys. A few 
experiments were made in 1904 on pulleys 4ft. in diameter. 
Former experience showed that it was hardly safe to burst 
pulleys of this weight and size inside a building, and a casing 
was therefore constructed in the open. It was built entirely 
of steel, and was 5ft. in diameter inside. Rolled boiler plate 
was employed, ljin. thick, and having a tensile strength of 
65,000 lb. per square inch. Flat plates, gin. thick, were 
bolted to the sides so as completely to enclose the wheels 
being tested. An interesting illustration given in the paper 
shows what happened to this casing after the bursting of the 
third wheel. As a matter of fact, the illustration shows 
very little of the casing at all, and the reason for this can be 
understood from the author’s statement that the upper half 
of the casing, weighing about half a ton, was carried 75ft. 
vertically and some hundred feet horizontally. 

Shortly after this disaster the author’s attention was called 
to the fact that a German experimenter had been using a 
vertical shaft for bursting emery wheels, the wheels being 
mounted at the lower end ofa shaft inside a pit. The sim- 
plicity and safety of this form of casing are naturally strong 
points in its favour, and it is not surprising to find that the 
last testing apparatus devised by Mr. Benjamin has been 
constructed on this principle. The weight of the wheel and 
shaft is supported by a ball and thrust bearing. Power 
is derived from a 10 horse-power electric motor, the 
speed of which can be varied from 800 to 2400 
revolutions per minute. The pit itself is lined with concrete, 
but the impact of the fragments is received by a bank of sand. 
This construction has been found to answer the purpose 
admirably, and it is stated that smashing of the flying pieces 
is entirely prevented. During the winter of 1908-1909 this 
apparatus was used very successfully in testing the strength 
of pulleys, constructed of wood, cast iron, paper and steel. 
Some of the rims were solid, but most of them were of the 
usual split type. The linear bursting speed of the solid 
wooden pulleys was about 275ft. per second, equivalent to 
2600 revolutions per minute. The linear bursting speed of 
the split pulleys varied from 220ft. to 260ft. per second, or 
from 2100 to 2600 revolutions per minute. The paper pulleys, 
on the other hand, having a solid web were considerably 
stronger, averaging about 300ft. per second linear bursting 
speed, or nearly 2900 revolutions per minute. It is stated 
that, contrary to the usual opinion, the steel wheels are no 
stronger than the average wooden pulley. Two steel wheels 
that were tested burst at exactly the same speed, viz., 2240 
revolutions per minute, 235ft. per second. The weakness of 
this type of pulley, it is stated, was due to the particular form 
of joint fastening. 

The bursting of the wooden pulleys started in most cases 
at the balance weights consisting of slugs of round iron which 
were inserted in holes bored in the rim. The greater density 
of these caused considerable centrifugal force at the points 
where they were situated. It was evident from the appear- 
ance of the broken wheel that some of these weights had 
forced their way through the rim, thus starting rupture. The 
author considers it difficult to see how ordinary pulleys with 
wooden rims can satisfactorily be balanced without weaken- 
ing them. As, however, there is rarely necessity for a linear 
speed of more than 100ft. per second, all of the wooden 
pulleys tested had a sufficient factor of safety for commercial 
use. This, however, does not apply to all the metal pulleys that 
were tested. Two 4ft. pulleys, for example, burst at speeds 
of 1100 and 600 revolutions, these speeds being considerably 
less than the author expected. In the case of one of these 
pulleys which had a solid rim, the failure was due to the 
presence of a balance weight weighing 34lb. At a speed of 
1100 revolutions per minute, the centrifugal force due to this 
weight was over 2700lb. In the same manner the other 
pulley failed on account of the centrifugal pressure of a 
flange which weighed 74 1b. and produced a centrifugal force 
at the bursting speed of nearly 1700 Ib. 

In conclusion, the author states that the bursting speed of 
most cast iron pulleys having continuous rims may be fixed 
at about 400ft. per second, corresponding very nearly to a 





centrifugal tension of 16,0001b. per square inch. A wooden 
pulley with a continuous web and rim, the author points 
out, is even stronger than this, since wood is stronger in pro- 
portion to its weight than cast iron. It is proposed to use 
the testing pit for further experiments along several different 
lines, one being the testing of various kinds of grinding 
wheels, including carborundum and also the ordinary wet 
grindstone. 








THE ELECTRIFICATION OF RAILWAYS.* 


By GEORGE WESTINGHOUSE, Pittsburg, Pa., President of the 
American Society of Mechanical Engineers. 


Ir is my intention in this paper to direct attention to the 
necessity for the very early selection of a comprehensive electrical 
system embracing fundamental standards of construction which 
must be accepted by all railway companies in order to ensure a 
continuance of that interchange of traffic which, through force of 
circumstances, has become practically universal, to the great 
advantage of transportation companies and of the public. 


The tendency seems to be towards diversity rather than unity, | 


since different types of third-rail construction have been adopted, 


even for the several continuous-current systems in and about New | 
York City, which renders interchange of cars or locomotives | 


difficult or impossible. 


In the first days of railway operation, there was probably no idea | 


of an interchange of traffic involving the use of the engines and 
cars of one railway upon the lines of another railway. It then made 
no difference whether the gauge of track were 4ft. 84in., the 
one ultimately selected, or one of a greater or lesser width by a 
few inches. In some cases in the United States the difference in 
gauge was, fortunately as it afterwards proved, only l}in., a 
difference successfully met, for the purpose of interchange of 
traffic, by the adoption of broad tread wheels and minor changes 
in the track construction. In other cases the gauges adopted were 
5ft., 5ft. 6in., and 6ft., and in some of these cases the necessity for 
through passenger traffic led to the changing of car trucks, at 
certain important places, so that passengers could be transported 
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a short piece of track with very short curves and rather steep grades. 
There was a transformer on the car on which there were several taps 
and the voltage was varied by means of single-pole switches. It 
was considered at that time that the system would be ideal for 
locomotive work, but as there were no such projects in view, no 
large motors of this type were built. 

As soon as these qualities of the alternating current had been 
demonstrated, active minds were directed toward the development 
of apparatus to meet conditions constantly presenting themselves, 
among the most important problems being the electrification of 
railways. In the twenty years that have elapsed three important 
electrical systems for the operation of railways have been put into 
practical operation, all using alternating current in whole or in 
| part. These systems are :—(a) The continuous or direct-current 

system, usually spoken of as the ‘“ third-rail” system, which 
| employs alternating current for transmitting power when the 
distance is considerable ; (/) the three-phase alternating-current 
| system with two overhead trolley wires ; (c) the single-phase alter- 
nating current high-tension system, with a single overhead trolley 
wire. 

As the single-phase method of operation is comparatively recent 
and is not so well known as the other systems, extended particulars 
are given in the appendices upon the extent of operation by this 
system, and upon the results attained in its use by the New York, 
New Haven and Hartford Railroad. The important experiences 

| gained on that railroad furnish very important data to aid in the 
selection of a uniform system of electrical railway operation. 

The results of the working of the three-phase system in Italy 
and Switzerland have been very prominently before the world for 
several years, and its successful use there has been a mzeterial 
| factor in the development of confidence in electricity for the 

operation of railway trains. At the present time the Italian 
Government is installing upon the Giovi line, which is a heavy- 
grade branch leading out of Genoa, a service for which thirty-five 
locomotives, rated at 2000 horse-power, are now being constructed 
in Italy. The operation of this much more extensive plant will 
| afford additional valnable information as to the cost of installation 
| and operation, and the advantages of the three-phase system. 
The equipment of the power-houses which generate the current 
is essentially similar in the three systems which I have enumerated ; 
but the systems differ in the kind of motors and the auxiliary 
apparatus for controlling them, and in the methods and apparatus 
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through to their destination without changing cars. In 1878 there 
were in the United States eleven different gauges of railroad tracks 
in addition to the standard gauge of 4ft. 84in. 

The absolute necessity for uniformity of gauge of tracks both in 
the United States and Canada became so apparent that in due 
course all of the roads which had gauges wider than 4ft. 84in. changed 
to the present standard. It may be conceded that, so far 
as steam railway operation is concerned, there are now no 
obstacles to the interchange of traffic in the broadest sense, 
except in the size of vehicles in certain countries where the cost 
of changing tunnels and bridges would be prohibitive. The 
fundamental requirements, so far as operation by steam is con- 
cerned, with full regard for safety, speed and comfort, are very 
few in number and are covered by the following :—(a) A standard 
gauge of track; (b) a standard or interchangeable type of 
coupling for vehicles; (c) a uniform interchangeable type of 
brake apparatus ; (d) interchangeable heating apparatus ; and (e) 
a uniform system of train signals. The additional fundamental 
requirements for electrically operated railways are :—(f) A supply 
of electricity of uniform quality as to voltage and periodicity ; (9) 
conductors to convey this electricity so uniformly placed with 
reference to the rails that, without change of any kind, an 
electrically fitted locomotive or car of any company can collect its 
supply of current when upon the lines of other companies; and 
(k) uniform apparatus for control of electric supply whereby two 
or more electrically fitted locomotives or cars from different lines 
can be operated together from one locomotive or car. 

Outside of economy in capital expenditure, and economy and 
convenience in operation by steam or electricity, it matters not 
whether each locomotive and car and the apparatus upon them 
differ from every other locomotive and car in size or details of 
construction, so long as the constructions are operative and the 
materials employed are used within safe limits. 

Early realising the limitations of the continuous or direct-current 
system, I became thoroughly convinced that the extended distribu- 
tion of electricity for industrial purposes could be secured only by 
the generation of alternating currents of high voltage and their 
conversion by static transformers into currents of various voltages. 
In 1892 two single-phase motors of about 10 horse-power were built 
by the Westinghouse Company to determine the possibilities of 
using alternating current for traction work. These motors were 
designed for 2000 alternations per minute and about 200 volts. 
They were of the seriestype, with commutators, and had a relatively 
large number of poles. These were placed upon a carand tested on 
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for transmitting the current from the power-house to the loco- 
motive or car. 

Essential requisites in a railway motor are that it shall start its 
load and quickly accelerate it to the required speed, and that it 
shall operate continuously at any desired speed or speeds. Rail- 
way conditions make desirable speeds varying from the slowest to 
the highest schedule speeds for regular operation, both for the 
movement of freight and passengers, and for making up time. 
The three types of electric motors have certain fundamental 
differences in speed performance which are important factors in 
determining the advantages, disadvantages, and limitations of the 
several systems. The author then proceeds to discuss in detail 
the various types of motor. 

Locomotives equipped with each of the three types of motors 
have been in successful operation, and have demonstrated their 
usefulness, capacity, and reliability in practical railway service. 
The three-phase motor, having a definite constant speed charac- 
teristic, is particularly adapted to certain conditions ; but, on the 
other hand, it has a less general adaptability to the ordinary vary- 
ing conditions of railway operation. The single-phase motor has a 
facility of voltage control which gives an efficient means of speed 
adjustment, and is, in this particular, superior vo other systems. 
The relative weights and costs of the several types of motors, and 
of the locomotives designed to accommodate them, depend upon 
so many conditions that comparisons must necessarily be general. 
It will be found, however, that these differences in locomotive 
cost are, in many cases, more than offset by the cost of the other 
elements in the electrical system. 

The control apparatus for all types of locomotives has been 
developed so that it is reliable and convenient in operation. For 
each system a small master controller serves to operate by aux- 
iliary means the necessary electric switches for the eontrol of the 
motors of one locomotive, or to operate simultaneously as a single 
unit the motors on two or more locomotives or cars in a train. 

The controlling factor in the cost of electrification in nearly all 
cases is the system for transmitting power from the power-house to 
the locomotive, and not the locomotive itself. The choice between 
the several systems must, therefore, be based upon a comparison of 
the complete systems. The differences between the methods of 
transmitting power are of far greater importance than the differ- 
ences between power-houses or between locomotives. The current 
for all systems is generated in usual practice as high-tension 
alternating current, for the reason that electric energy can be most 
economically transmitted by high-tension alternating current even 
though it is in some cases converted into direct current. The 
transmission systems in use for the three types of locomotives are 
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illustrated in Appendix No, 3, and some of the diagrams there given 
are reproduced herewith. Even a superficial glance at these dia- 
grams brings several points into prominence, as follows :— 

For the direct-current locomotive the apparatus which intervenes 
between the alternating-current generator and the locomotive con- 
sists of a number of links or elements through which the electric 
energy must pass, one after the other. These consist of :— 
(+) Raising transformers in groups of three. (+) A transmission 
line of three wires, sub-stations, which require attendance, contain- 
ing (c) transformers in groups of three, and (¢) rotary converters 
for receiving the alternating current and delivering direct current ; 
e) a third-rail contact conductor which, for heavy work must often 
be supplemented by copper feeders, and (f) the track return circuit, 
which must be provided with heavy bonds, and in ‘certain cases 
supplemented by feeders and so-called negative boosters. 

It is necessary to maintain the alignment of the third rail within 
close limits both in its distance from the track rails and in its 
elevation above them, as the contact shoe can have only a small 
range of automatic adjustment. 

For the three-phase locomotives the respective links between 
the generator and the locomotives are :—(a) Raising transformers 
iu groups of three ; (+) transmission line of three wires ; («) sub- 
station transformers in groups of three; (¢) two overhead wires 
as the contact system; and (¢) a track return which usually 
requires nothing but inexpensive bonding. The two overhead 
trolley wires require a double system of overhead construction, 
as the wires must be kept separate and well insulated from one 
another ; the two must be maintained at equal height above the 
track, and at switches and cross-overs the construction is compli- 
cated. 

For single-phase locomotives there is:—(a) A raising trans- 
former; (4) a transmission line of two wires and sub-stations 
widely spaced, each containing (c) a lowering transformer, which 
supplies (d)a single trolley wire ; and (e) a track return, usually re- 
quiring nothing but inexpensive bonding. 

In certain cases where the distance from the power station is 
not more than 15 or 20 miles, the single-phase trolley can be sup- 
plied directly from the power-house, so that only one single 
element, /.¢., the trolley wire, intervenes between the generators 
and the locomotives. The three types of railway motors, and the 
three respective systems for conveying power from the generating 
station to the locomotives, have all successfully demonstrated their 
ability to operate railway trains. 
adoption of a particular system, but rather to point out some of 


the well-known characteristics of these systems which have a bear- | 


ing upon their limitations and their general adaptability to rail- 
way conditions, and to urge the great gain which will result from 
a single universal system. 

In selecting a proper electrical system for railway operation it 
wiil probably be generally conceded that the following elements 
are of prime importance :—(a) The electric locomotives should be 
capable of performing the same kinds of service which the steam 
locomotives now perform. This naturally calls for wide variation 
in tractive effort and in speed, both for the operation of different 
kinds of trains, and also for the operation of the same train under 
the varying conditions usually incident to railway service. (/) The 
electric locomotive should be capable of exceeding the steam loco- 
motive in its power capacity. It should be able to handle heavier 
trains and loads, to operate at higher speeds, and in general to 
exceed the ordinary limits of the steam locomotive in these 
regards. («) The electric system should adapt itself to require- 
ments beyond the ordinary limitations of the steam locomotive in 
small as well as large things. It should be adapted for use on 
branch lines and for light passenger and freight service similar to 
that so profitably conducted by inter-urban electric roads, which 
in many cases run parallel to steam roads, not only taking away 
the traffic of the steam roads, but building up a new and highly 
profitable traffic both in passenger and in express service. (d) A 
universal electrical system requires that power should be trans- 
mitted economically over long distances and supplied to the con- 
tact conductor. The system should utilise the most highly 
perfected apparatus for the electric transmission of energy and its 
transformation into suitable pressures for use. (e) The contact 
conductor in an ideal system should be economical to construct, 
both for the heaviest locomotives where the traffic is dense, and 
for light service on branch lines. It should impose minimum in- 
convenience to track maintenance ; should give minimum proba- 
bility of disarrangement in case of derailment or in case of snow 
and sleet, and should in general be so placed and constructed as to 
give a maximum assurance of continuity of service. 

For the present it may be a matter of little moment whether 
different systems have their contact conductors in the same posi- 
tion, or whether the character of the current used is the same or 
different but later on there will arise great inconvenience and 
expense if the systems are unalike. 

There will be serious difficulties to surmount in the selection of a 
general system. There naturally will be arguments in favour of 
one or another of the systems now in use, and the inclination of 
those who have adopted a particular system to advocate its 
general use. There will be enthusiastic inventors, and there will 
be many advocates of the common view, namely, that there is room 
for several systems, and that each system will best meet the 
requirements of a particular case. There will be those who give 
undue weight to some feature of minor importance, such as a 
particular type of motor or of locomotive, instead of giving a 
broad consideration to the whole system, and recognising that, in 
the general problem of railway electrification, facility and economy 
in transmitting power from the power-house to the locomotive, are 
of controlling importance. Were there now only one system to be 
considered, there would be a concentration of the energy of 
thousands on the perfecting and simplifying of the apparatus for 
that system, to the advantage of railway companies and of manu- 
facturers. In conclusion, I can only repeat, and earnestly recom- 
mend to the serious consideration of railway engineers and those 
in authority, the pressing need of determining the system which 
admits of the largest extension of railway electrification, and of a 
prompt selection of those standards of electrification which will 
render possible a complete interchange of traffic in order to save 
expense in the future, and to avoid difficulties and delays certain 
° — unless some common understanding is arrived at very 
shortly. 

The paper is accompanied by five appendices, entitled as 
follows :—‘* The Single-phase System on the New York, New 
Haven, and Hartford Railroad,” ‘*‘ Data on Electric Locomotives of 
American Design,” ‘‘Comparison of Systems of Electrification,” 
‘* Electrified Steam Roads and Electric Roads for Trunk Line 
Service,” and ‘The Early History of Single-phase Railway 
Motors.” These appendices we do not reprint, but we reproduce 
certain of the engravings which are contained in the appendix on 
the “‘ Comparison of the Systems of Electrification.” 








THE BRITISH ASSOCIATION. 





THE provisional programme of papers to be discussed 
at the British Association meetings in Sheffield next 
month contains the following :— 

Section A (Mathematical and Physical Scicace).—The address of 
the President, Professor E. W. Hobson, will be delivered at 
10 a.m. on Thursday, September Ist. Two discussions are under 
arrangement. On Monday, September 5th, there will be a joint 
diseussion with Section G on the Principles of Mechanical Flight, 
to be opened by Professor G. H. Bryan ; and on Tuesday, Sep- 
tember 6th, Dr. C. Chree will open one on Atmospheric Electricity. 
The Section will meet with Sections G and B on Friday, Sep- 
tember 2nd, to participate in the discussion on the report of the 





It is not my purpose to urge the | 
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Gaseous Explosions Committee, and in papers to follow dealing 
with Combustion. Several papers have been already promised to 
the Section, but the programme is still incomplete. 

Section B (Chemistry).—The feature of the programme is the 
joint discussions with other Sections. These are :—Friday, Sep- 
tember 2nd, with Sections A and G, subjects of general interest ; 
in particular, Combustion. Monday morning, September 5th, 
with Sections I and K, Respiration ; afternoon, with Section L, 
the Neglect of Science by Commerce and Industry. Reports will 
be presented by Professor W. A. Bone, on Combustion ; Dr. J. V. 
Eyre, on Solubility. Papers on a Fourth Recalescence in Steel, 
Professor Arnold ; the Provident Use of Coal, Professor H. E. 
Armstrong ; Influence of Chemical Composition and Thermal 
Treatment on the Properties of Steels, Professor A. McWilliam ; 
Ferro-silicon, Dr. S. Monekton Copeman ; Corrosion of Iron and 
Steel, Dr. J. N. Friend ; the Crystalline Structure of fron at High 
Temperature, Dr. Rosenhain ; Allotropy or Transmutation ! Pro- 
fessor Howe; the Molecular Weight of Radium Emanation, Sir 
William Ramsay and Mr. R. W. Gray. Papers from the Sheffield 
University Chemical Department: Formation of Tolane Deriva- 
tives from O- and P-Chlorobenzylchloride, Dr. J. Kenner and E. 
Whitham ; Sulphonic Derivatives of Chloro and Nitrochlorotoluene, 
Dr. J. Kenner and Professor W. P. Wynne ; an Instance IIlustrat- 
ing the Relative Instabilities of the Trimethylene Ring as com- 
pared with the Tetramethylene Ring, Dr. J. F. Thorpe ; three 
physical chemical papers dealing with Viscosity and Molecular 
Association, W. E. 8. Turner, in conjunction with C. L Peddle and 
E, W. Merry. 

Section C’ (Geology).—Thursday, September 1st, 10 a.m.: The 
Joredale Series and its Equivalents Elsewhere, Cosmo Johns ; the 
Paleozoic Rocks of Cautley, Sedbergh, Dr. J. E. Marr and W. G. 
Fearnsides ; the Graptolitic Zones of the Salopian Rocks of the 
Cautley, Sedbergh, area, Miss O. R. Watney and Miss E. G. 
Welch ; Pleochroic Halos, Professor J. Joly. 11.30 a.m.: Pre- 
sidential address by Dr. A. P. Coleman ; Mountain Temperatures 
and Radium, Dr. C. H. Lees; Outlines of the 
Northern Nigeria, F. D. Falconer ; Notes on the Geology of the 
Gold Coast, W. Parkinson; the Geological Significance of the 
Nickel-iron Meteorites, Cosmo Johns, Friday, September 2nd, 
10 a.m.: Joint meeting with Section E (Geography): (1) Papers on 
Local Geography and Geology, («) the Local Geology, Cosmo 
Johns ; (+) the Local Geography ; (c) the Marine Bands in Coal 
Measures of South Yorkshire, H. Culpin ; (7) the Maltby Deep 
Boring, W. H. Dyson. (2) Joint discussion on the Economic 
Products of Sheftield as affected by the Structure of the District. 
Paper by Professor McWilliam on the Metallurgical industries in 
relation to the Rocks of the District. (3) Regional Surveys. 
Paper by T. Sheppard on the Humber during the Human Period. 
Monday, September 5th, 10 a.m.: Seismological Report by Dr. J. 
Milne ; Thrust Masses in the Western Districts of the Dolomites, 
by Mrs. W. M. Ogilvie-Gordon ; on the Geology of Cyrenaica, 
Professor J. W. Gregory; on the Geology of Natal, Dr. F. H 
Hatch. 12 noon: Joint discussion with Sub-section Agriculture 
on Soil Surveys. Tuesday, September 6th, 10 a.m.: Discussion on 
the Concealed Coalfield of Notts, Derbyshire and Yorkshire. 
Papers by Professor P. F, Kendall and Dr. Walcot Gibson ; two 
papers by Ernest Dixon; (1) Kilanea and its Lessons, (2) Some 
Volcanic Phenomena in New Zealand, Dr. Tempest Anderson. 

Section G (Engineering).—Presidential address, Professor W. E. 
Dalby ; (1) the Testing of Lathe Tool Steels, (2) New Method of 
Testing the Cutting Quality of Files, Professor Ripper ; Experi- 
ments on Aeroplanes, W. A. Scoble; Accelerometers, H. E. 
Wimperis ; Optical Determination of Stress, Professor Coker ; 
Laws of Electro-mechanics, Professor 5. P. Thompson ; the Elec- 
trification of the Brighton Railway, Philip Dawson ; Heat Insula- 
tion, F. Bacon; Report of the Gaseous Explosions Committee ; 
joint discussion on Combustion with Section B (Chemistry) ; joint 
discussion on Aerial Flight with Section A (Mathematics and 
Physics). 








H.M.S. CoRNWALL: PassinG Our EXAMINATION.—We have 
received from the Admiralty the following list, which shows the 
result of the passing out examination of naval cadets from H.M.S. 
Cornwall on conclusion of their course of training in the naval 
colleges and training cruiser :—1, R. R. McGrigor(Grand Aggregate, 
Ist Mathematics, Ist French, and 1st Scripture Knowledge). No 


cadet, however can take more than three prizes, and Mr. McGrigor | 


has resigned the last-named. 2, G. H. H. Brown (1st Engineering, 
lst Science) ; 3, D. Harries ; 4, H. A. C. Lane (1st Navigation, 2nd 
Science); 5, K. P. Stewart (2nd Mathematics) ; 6, H. R. G. 
Kinahan (lst Seamanship, 2nd French) ; 7, 8. A. Brooks ; 
Lake ; 9, M. E. East; 10, M. W. Bailward ; 11, R. C. 


A. Gow; 


12, R. H. E. M. P. de Lisle (2nd Navigation) ; 13, H. W. Skrine ; | 
14, C. P. Berthon (2nd Engineering); 15, Hon. H. M. A. Cecil ; | 


16, C. R. Browne; 17, E. R. M. Lane (2nd Scripture Knowledge 

L. H. Bayley ; 19, P. A. M. Long; 20, G. H. 
Faulkner ; 21, C. A. Robinson ; 22, 
Bayfield ; 24, C. G. Chaplin (German) ; 25, W. 1. L. MacEwen ; 
26, P. N. Rogers; 27, I. B. Franks; 28, F. G. Hunter; 29, K. M. 
Wilkinson ; 30, C. S. M. Princep; 31, K. M. Fardell ; 32, A. G. N. 
Wyatt (2nd Seamanship) ; 33, E. R. Reed ; 34, R. O. FitzRoy ; 35, 
J. E. M. Noad; 36, M. W. Noel; 37, C. G. Pitcairn-Jones ; 38, 


takes prize); 18, 


A. E. P. Welman; 39, R. G. Llewellyn; 40, G. C. H. Clayton ; | 


41, L. H. Ashmore ; 42, W. N. T. Beckett ; 43, C. M. Hoare ; 44, 
R. J. B. Kenderdine ; 45, W. J. Burnie (1st History and English) ; 
46, C. A. H. Brooking, N. H. Noel; 48, J. E. Hacket; 49, A. A. S. 


Murray ; 50, H. J. F. Cavendish, P. Harlock ; 52, E. H. O’Conor; | 


53, R. E. Hewitt ; 54, H. G. Stanton; 55, G. Eardley-Wilmot ; 
56, J. S. Dove; 57, 5. H. Slingsby ; R. Parkinson—absent from 
examination through sickness ; classed on the results of the term’s 
work. The King’s Medal was awarded to Cadet R. C. A. Gow. 


THE New Dock Works at MetHit.—Thé new works at 
Methil for the North British Railway Company are progressing 
favourably. An outstanding feature of the works is the running 
of the sea wall below low-water mark from Methil Pier to the 
mouth of the river Leven, a distance of a mile. Within this large 
enclosure, recovered from the sea, the dock proper is to be con- 
structed and railway siding accommodation provided. The work 


of constructing a wall so far out into the sea is being found, from | 


the experience of a year of ground swells, one of considerable 
difficulty, as in south-easterly storms, waves of great volume roll 
in from the North Sea and the mouth of the Forth. At the 
Methil end the wall has a base of 50ft., tapering to 25ft. at 
the quay level, which is 3ft. above high-water mark. The wall, 
which, prior to a storm in January last, was surmounted by a 
parapet of 10ft. in height, the base being 7ft., tapering to 4ft. at 
the top, had about 500ft. of the parapet thrown down or damaged. 
Some of the blocks torn out of the solid concrete parapet weighed 
from 100 to 200 tons. The wall up to quay level stood the storm 
without the slightest damage. The Leven end of the wall does 
not suffer from easterly storms to the same extent as the more 
exposed Methil division, and it was, therefore, originally proposed 
that the wall and parapet at the east end should be made con- 
siderably lighter than that at the west end. After the storm, 
however, it was agreed to strengthen the parapet at the Methil end 
and to thicken both wall and parapet at the east section, Work 
has proceeded since the beginning of April at the three points— 
at the Methil end, at the site of the dock gates, 2000ft. from 
Methil Pier, and at the Leven end. The work has proceeded so 
satisfactorily that the wall between Methil and the dock gates has 
been founded, and within a very short time the whole of the 
stretch of 2000ft. will be at quay level. In the stretch between 
the gates and the river Leven there is only a gap of 350ft., which 
it is fully anticipated will be filled up by the end of September. 
The contractors, Robert McAlpine and Sons, Glasgow, have been 
making uninterrupted progress, and are handling from 3000 to 
3500 cubic yards of concrete a week. 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A Better Tone. 

Work has now been fully resumed since the holidays, anc 
there seems to be a better tone about business. It is generally 
thought that the worst of the depression is now over and that the 
improvement, which usually sets in with the late summer or early 
autumn, is at hand. Meanwhile quotations in crude iron are we! 
maintained. The favourable character of the Board of Trade 
returns is received with much satisfaction ; and so are the better 
reports from the United States and from the North of England. 


More Movement in Pig Iron. 

There is more movement in pig iron, both for foundry auc 
also for forge purposes. Better prices are being asked for thai 
recently for forward delivery. Producers ask 48s, to 49s. fo: 
Northampton sorts, and 50s. to 51s, for Derbyshire descriptions, 
There is more inquiry for best all-mine forge at 85s., and also fo: 
foundry at 90s., whilst roll casters and other users are taking 
better lots of cold blast at about £5 15s. per ton, 


Finished Iron Brisker. 

Less stagnation characterises manufactured iron than 
recently, The various works are more fully employed, some new 
business having been received, particularly upon over-sea account. 
£6 2s. 6d. to £6 5s, is still asked for unmarked bars, in which 
department, however, continental competition is still in evidence. 
£6 15s. to £7 is asked for good rivet iron. Some new work hi 
been received by the marked bar houses, and they still quote £5, 
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with 12s, 6d. per ton extra for Earl Dudley's L.W.R.O. brand, 
There is a better inquiry for gas strip at £6 5s, to £6 7s. 6d. 


Large Exports of Galvanised Sheets. 

The shipments of galvanised sheets for July, compared 
with a year ago, have increased from 39,501 tons to 48,734 tons, 
and for the first seven months of the year from 270,995 tons to 
347,000 tons. The increase in value has been: For the month, 
from £546,036 to £610,536; and for the seven months, fron 
£3,750,049 to £4,282, The chief increases in quantities for 
the seven months have been as follows :—India, from 54,396 ton 
to 84,845 tons; Australia, from 48,480 tons to 52,786 tons ; and 
Japan, from 12,785 tons to 26,060 tons. There has also been « 
considerable improvement with South Africa, from 9861 tons to 
| 15,838 tons. The July shipments are unusually good, and almost 
| constitute a record. The demand has been much better than 
last year from the Argentine Republic and Uruguay, and also from 
India, Canada, and South Africa. The quotation this week for 
galvanised corrugated sheets of 24 gauge f.o.b. Liverpool is £11 5s, 
| to £11 7s, 6d. 





Steel. 

More movement is noticeable in semi-finished steel, and 
quotations are upheld at £5 for Siemens sheet bars and about 
half-a-crown less for Bessemer descriptions. The output of con 
structional steel continues considerable. Angles are in good call 
at £6 7s. 6d. to £6 10s., and for girder plates there is a moderate 
inquiry at £6 17s. 6d. to £7. The boiler makers are satisfactory 
customers for boiler plates, which are quoted £8 2s. 6d. to £8 5s. 
for good qualities. Mild steel engineering bars are in brisker re- 
quest than of late at £6 15s. to £7. 


The Engineering Trades, : 
The engineering industries are characterised by more life, 
structural, mechanical, and those connected with motive power 
alike. A good order has been placed by a Widnes firm with the 
Lilleshall Company, of Oakengates, Shropshire, for a double 
acting gas engine, which will be direct-coupled to a compressor to 
deal with lime-kiln gases at a chemical works. The engine will 
also provide power for driving live shafting. The Daimler Motor 
Company, of Coventry, is doing well with the Renard train, which 
has special methods of propulsion and of steering. A demonstra- 
tion was recently given of the capabilities of the train. 


Brass and Copper. 

A better business than recently is being done by the 
metal manufacturing and rolling trades. Some of the mills have 
| more orders on hand than for a long while past. Internal com- 
petition seems less severe and prices are more satisfactory to 
| producers. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, ‘Thursday. 


Market Again Active. 

THERE was a fair attendance on our Iron Exchange on 
Tuesday, and pig iron was in fair inquiry. An official reduction of 
ls. per ton in Lincolnshire, however, was quite unexpected, and 
was the cause of considerable conjecture as to why such a step had 
| been taken. Certainly, in the face of the recent advances in 
Middlesbrough and various other brands, it did not appear to be 
necessary, and from information received, a change to previous 
rates is expected. The reduction did not affect Derbyshire prices, 
and Middlesbrough again registered 6d. per ton more money. 
Scotch brands were also higher, especially Glengarnock, by 1s. to 
occasionally Js. 6d. per ton. There was no change in hematite, 
which, however, has an upward tendency both for East and West 
Coast foundry iron. 


Finished Iron and Steel. 
There was a quietly steady feeling, without any particular 


feature to note. 


Copper. 
Manufactured, both sheets and tubes, remained un- 
changed, and merchants reported a quiet trade in all departments. 


Lead and Tin. 
Sheet lead slow, but English tin ingots rather steadier. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 52s. 6d. to 53s; 
Staffordshire, 53s. 6d. to54s.; Derbyshire, 54s.; Northamptonshire, 
55s. 9d.; Middlesbrough, open brands, prompt, 58s. 4d.; October 
to December, 58s. 10d. Becta Gartsherrie, 60s. 6d. to 61s.; 
Glengarnock, 60s. 6d.; Eglinton, 59s, 3d. to 59s. 9d., delivered 
Manchester. West Coast hematite, 66s. to 66s. 6d.; East Coast 
hematite, 64s., both f.o.t. Scotch, delivered Heysham: Gart- 
sherrie, 58s. 6d. to 59s.; Glengarnock, 58s. 6d.; Eglinton, 
57s. 3d. to 57s. 9d. Delivered Preston: Gartsherrie, 59s. 6d. to 
60s.; Glengarnock, 59s. 6d.; Eglinton, 58s. 3d. to 58s. 9d. 
Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £7 12s. 6d. to £7 15s.; boiler 

lates, £7 12s. 6d. to £7 17s. 6d.; plates for tank, girder, and 
lisies work, £6 17s. 6d. to £7; English billets, £5 to £5 5s.; 
foreign ditto, £4 12s, 6d. to £4 17s. 6d.; cold drawn steel, 
£9 5s. to £9 10s. Copper: Sheets, £70; tough ingot, £60 10s.; 
best selected, £60 10s. per ton ; copper tubes, 8d. to 8}d.: brass 
tubes, 6#d.; condenser, H og rolled brass, 6d.; brass wire, 
64d.; brass turning rods, 64d.; yellow metal, 6d. per lb, Sheet 
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lead, £16 per ton. English tin ingots, £150 per ton, Aluminium, 


£73 to £74 per ton. 


The Lancashire Coal Trade. 

The ag are materially interfering with the coal 
trade. On the Coal Exchange on Tuesday the attendance was 
poor, and there was a marked absence of buyers. In some of the 
outside districts, especially in the Midlands, loaded wagons are 
accumulating and much coal is being sent into this district 
for shipping and bunkering purposes, Prices remain nominally 
unchanged, 

BARROW-IN-FuRNESS, Thursday. 
Hematites. 

There is a steadier demand for hematite iron, and more 
spirit is to be seen in the market than for some time past. Prices 
do not show much improvement, but warrant iron sellers are 3d. 
higher at 64s, 9d., and makers display a much firmer attitude, 
although they are quoting normally 66s. 6d. net f.o.b. for mixed 
Bessemer numbers, They have a fair amount of business 
in hand, and the prospects all round are much better than 
they have been, Fortunately, makers have so regulated their 
output that stocks have been kept down. They only represent in 
warrant stores just over 28,000 tons, and the aggregate of iron 
held by makers is only moderate. An increase in make of iron 
may be reported any day, and it is also certain there will be an in- 
creased demand for special hematites and for spiegeleisen. Indeed, 
arrangements are in progress for increasing the make of the two 
latter classes of metal, which shows a favourable outlook for the 
steel trade and its demand on smelters of crude iron. Iron ore 
is still easy in tone, but mine owners are expecting brisker times. 
(Good average sorts are at 1lls., medium at 15s,, and best classes 
at 19s. per ton net at mines. 


Steel. 

The demand for Bessemer classes of steel is well main- 
tained, and the mills keep regularly employed. They are con- 
suming a considerable part of the output of pig iron, and this is a 
feature likely to be maintained. Prices remain comparatively 
low, but they are steady, heavy rail sections being at £5 7s, 6d. 
per ton net f o.b. 


Shipbuilding and Engineering. 

There are still further assurances of increased activity in 
the shipbuilding and marine engineering trades, and probably 
jefore long orders of some importance will be booked. Much 
attention is being paid to the finishing touches of the Admiralty 
airship being built here. It is expected to be launched in 
September. 


Shipping and Fuel. 
Large exports of iron and steel are being made from West 
Coast ports. Fuel is steady in price and in moderate demand. 


THE SHEFFIELD DISTRICT. 
{From our own Correspondent, ) 
General Conditions. 

HonmpAy influences are still affecting business, and 
whether due to this or not, there is a much easier tone in the 
pig iron market. As reported below, a further decline has taken 
place in the official prices of Lincolnshire iron, the result chiefly 
of competition from other centres. Derbyshire forge iron is also 
very easy, and hematites are no better. Pig iron prospects are 
none too bright at the moment. The opinion here is that, taking 
the position of the pig iron trade of the country as a whole, 
the consumption is falling short of production. The effect of 
this may be accentuated by the warrant holders desiring to 
realise, especially in view of the fact that stocks are now heavier 
than for some years past. 


House Coal. 

Trade in house coal) is still interfered with by the holidays, 
but nevertheless orders are coming to hand a little more rapidly. 
These are chiefly for the purpose of stacking. Although spot lots are 
still in evidence, there is not the forced selling apparent a little 
while ago. Prospects of a good winter trade are thought to have 
improved in view of the very quiet demand lately, but the use of 
gas for heating purposes is extending so rapidly as to make the 
house coal trade very uncertain. However, collieries are holding 
out for small advances on contract renewals. Current prices :— 
Best Barnsley, 12s. 6d. to 13s, 6d. per ton ; ditto secondary sorts, 
10s, 6d, to 11s. per ton. 


Steam Coal. 

The pits are working fairly well, and sales are not being 
The shipping demand shows some improvement, perhaps 

There is 
Prices 


pressed, 
owing to the near approach of the close of the season. 
also a steadily maintained demand for industrial purposes, 
are very firm at 9s, to 9s. 6d. per ton. 


Gas Coal, Slacks, and Coke. 

Gas coal contracts have now been practically all nego- 
tiated, but there are still one or two yet to be tixed up. Quota- 
tions are steady at the average advance of about 9d. per ton. 
Prices of slacks are strong. Current pit values :—Best washed 
smalls, 5s, 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 
3s. 9d. to 4s, 3d. Coke is firmer in tone :—Best washed, 12s. 6d, 
to 13s.; ditto unwashed, 11s. to 12s. per ton at the ovens, 


The Iron Market. 

Although there has been practically nothing done to test 
the position the pig iron market is weaker in tone. At a meeting 
of the Lincolnshire Ironmasters’ Association on Friday it was 
resolved to reduce quotations all round by Is. perton. This step 
has so far not brought any access of business, consumers being 
rather inclined to wait further developments, believing that they 
will have nothing to lose by so doing. In sympathy with the easier 
prices accepted for commoner qualities of hematite, best brands are 
offered about 1s. down at 79s. to 80s. for West Coast, and 74s. to 
75s. for East Coast. Quotations :—Lincolnshire, No. 3 foundry, 
50s. 6d.; No. 4 ditto, No. 4 forge, mottled and white, 49s. 6d.; 
basic, 52s. Derbyshire, No. 3 foundry, 52s.; ditto, No. 4 forge, 
18s, 6d. to 49s., all per ton net, delivered Sheffield or Rotherham. 
Some brands of No, 4 Derbyshire forge are still being sold at 
47s, 6d. per ton. 


The Steel Trades. 
The heavy trades continue very much the same as last 
reported. Most firms are now settling down after the holidays. 
There is still no rush of orders, but a fair amount of work is 
reported as coming forward in small quantities. Most firms 
engaged in the manufacture of railway material and general engi- 
neering are only fairly employed, short time being still the rule. 
The increased demand for railway material is due to the consider- 
able savings effected by the working agreements, but the chair- 
man of Samuel Fox and Co,, at the shareholders’ meeting this 
week, declared that the railways had not bought in this country 
an average amount of railway material during the past year. 
Government work is still providing a considerable amount of work 
in all branches of the armament departments, and if general trade 
were only good the year could be described as a ‘“‘boom” one for 
Sheftield’s leading firms. The latest trade returns show that 
increases continue to be shown in exports of cutlery, plate, and 
tools. The value of implements and tools exported was £206,805, 
against £180,239 ; cutlery exports were £75,854, against £64,875 ; 
and plated goods, £85,703, against £67,652. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

AFTER a fairly long course of pessimistic markets, it can 
this week be said that a complete turn for the better has shown 
itself, and as there are ample grounds for the change, consumers 
are coming forward freely to buy. Speculators are also rushing 
in to cover, and it seems to be acknowledged that further waiting 
will involve the payment of higher prices. Jronmasters have done 
very well in the way of booking orders since Bank Holiday, more 
especially during the last few days, and now it is the consumers 
who are more anxious than producers to do business, for there is 
more probability of prices sionombes than receding. Itis usual for 
demand to increase and prices to rise in August, though generally 
the improvement appears later in the month than the present. It 
seems almost certain that the activity in business will go on, and 
therefore nothing will be gained by waiting. There is thus a brisk 


inquiry, more especially from the Continent, where con- 
sumers have bought little during the last three months, 
and the prospects are altogether encouraging. There are 


several satisfactory features, the principal being the briskness of 
the shipments, the less unsatisfactory stock returns, the favourable 
Board of Trade statistics of exports, and the improving railway 
receipts and dividends. It can hardly be denied that a revival is 
in progress both on home and foreign account. Ihe steady rise in 
prices indicates that sellers once more have the upper hand. 
Cleveland warrants have risen to 49s, 11d. cash buyers, a rise of 
1s. 4d. per ton from the minimum quotation of the year, and of 
the last twelve months, which was 48s. 7d. cash on 26th July. A 
better price has ruled this week than has been known since the 
early part of June, and the quotation for early f.o.b. deliveries of 
No, 3 Cleveland G.M.B. pig iron has gone up to 50s. per ton, No. 1, 
which is scarce, is up to 52s. 9d., No. 4 foundry to 49s, 3d., No. 4 
forge to 49s., and mottled and white to 48s. 6d.; but no quality is 
plentiful, except No, 3. 


Hematite Pig Iron. 

It is curious to note that tae East Coast hematite pig iron 
prices have moved in exactly the opposite direction to those of 
Cleveland pig iron, though the condition of those branches of the 
steel industry, which are the chief consumers of hematite iron, is 
such as to justify the expectation of advancing prices for this 
description of pig iron. Buyers of hematite iron are certainly 
very slow about operating, and the German competition is check- 
ing the demand from some neutral markets for East Coast 
hematite. Most of the producers will this week sell mixed 
numbers at 6d. per ton less than would be accepted last week, and 
it is easy to get supplies from them at 63s. 6d., while second hands 
are reported to have made a few sales at 63s., which is 4s. below 
the top price of the year. No. 1 is at 64s. 6d., and hematite forge 
at 63s.; but there is very little of the last named forthcoming. 
The continued strike of iron ore miners in the Bilbao district has 
not yet inconvenienced ironmasters in this district, for the latter 
are still well off for supplies, and for some weeks the buying of 
Rubio ore from Bilbao has been at a standstill, with the prices 
nominal at about 20s. 6d. per ton delivered on this side. Makers 
cannot afford to pay this, and are purchasing similar ores from other 
districts which heretofore they would hardly look at. It isstated that 
the Bilbao mine owners have sold large quantities of their ore for 
delivery next year to German ironmasters, and this is one of the 
reasons why they keep up their high prices. A cargo of Bilbao 
Rubio has been sold at 19s, 6d. delivered, but it was in special 
circumstances, the steamer carrying it being already on the way, 
and it was absolutely necessary to find a market at once for it. 
Therefore the merchant had to make some sacrifice to get it off 
his hands, Coke continues weak in price, too much being offered, 
and furnace coke can now readily be got at 15s. 9d. per ton 
delivered at Middlesbrough furnaces, and plenty of sales at 
15s, 6d. have been reported. It may be said that Durham coke is 
at present relatively cheaper than Cleveland pig iron, and that for 
the first time for many months. 


Manufactured Iron and Steel. 

More favourable reports are given by most of the pro- 
ducers of steel, and the improved demand is specially apparent in 
the plate, angle, hoop, and galvanised sheet branches. Never, 
perhaps, has the business in galvanised and corrugated steel sheets 
in this district been so active as it is at present, and producers can 
afford to be rather independent, for supply is hardly equal to 
demand, though the mills are kept in fullest operation. Not less 
than £11 10s. per ton, less 4 per cent. for 24 gauge f.o.b., will be 
accepted by manufacturers. The break up of the combina- 
tion appears to have been to the advantage of makers in the 
North-East of England, who are securing very good orders 
from India, Japan and South America, for which markets they 
have an advantage in shipping direct, there being regular liners 
trading from the Tees to those countries. The shipbuilding 
industry being active is keeping the plate, angle and rivet branches 
very satisfactorily employed, but this month there appears to be 
some slackening of the orders. Steel and iron ship plates are 
firmly maintained at £6 10s., steel ship angles at £6 2s. 6d., iron 
ship angles at £7, and iron ship rivets at £7 7s. 7d., all less 24 per 
cent. f.0.t. Bridge builders have lately done well in the matter of 
securing orders, and there is a good demand for sectional material 
in consequence. Hoops also are in very fair request, as well as 
nail strip, the former at £6 12s. 6d. and the latter at £6 10s., both 
less 24 per cent. Wire manufacturers are doing well, but improve- 
ment is lacking in the bar trade, and rail buying has decidedly 
slackened. The chief demand for rails is on export account, and 
during the past half year the shipments of railway materials were 
18 per cent. less than those of the corresponding period of last 
year. All the chief buyers, India, South America and Australia, 
have required less. But the quotation for heavy steel rails is 
maintained at £5 10s. net f.o.b. Somewhat more is heing done in 
the chair trade, and founders are better off than they have been 
for a long time. The quotation for cast iron railway chairs is 
£3 10s. per ton net f.o.b. 


Shipbuilding and Engineering. 

The shipbuilders are generally well off for orders for new 
tonnage, but it cannot be said that they are much the better 
financially, for it must be remembered that they had to accept 
very low prices in order to secure the orders, there being very keen 
competition when so many yards were badly provided with work. 
Many of the contracts now on the books are said to be barely 
remunerative, and, indeed, orders for large vessels have been 
placed at figures which are in the neighbourhood of £5 per ton. 
Owners of cargo steamers have not been so ready to buy new 
vessels as the owners of liners, and thus the Clyde has lately done 
better than the builders on the North-East Coast, who are occupied 
more in the construction of tramp steamers than are their com- 
petitors in Scotland. A better report can be given about the 
engineering industry, and establishments that were in the early 
part nigh unto stopping are again working fully and regularly. 


Labour Troubles in Shipbuilding. 

One labour trouble is no sooner adjusted than another 
crops up, but it was only to be expected that the men at the 
shipyards would take the earliest opportunity to claim advances 
of wages. The difficulty with a section of the men on the Clyde, 
who struck work without notice, and in defiance of the arrange- 
ment made two years ago between the employers and the men’s 
societies, has now been settled, but a still more serious ques- 
tion has come into prominence—the application for a general 
advance of wages. The masters and men have discussed the 
matter both at Carlisle and Edinburgh, and at the latter confer- 
ference the employers offered to advance wages early in October if 








there were 70,000 men, exclusive of apprentices, in employment in 
the federated yards at the beginning of September. The ship- 
building operatives are, it is believed, not prepared to accept this 
offer, but the result of the ballot is not yet made known. The 
advance, which was first asked for in May, was one of 5 per cent. 
on piece rates, 1s. per week on time rates, or 4d. per hour where 
payment is made by the hour. The employers contend that the 
condition of trade is not so good as has been represented. The 
work now in hand was contracted for at very low rates when the 
depression was at its worst, and it was said that the application 
was premature. There are nineteen societies balloting, and the 
result in each case will not be made known‘until after a meeting 
of all the trades concerned to be held at Newcastie to-day (Friday). 
Whichever way the ballot results, another conference with the 
employers will be held, and everything possible will be done to 
arrive at an amicable settlement, in accordance with the provisions 
of the nationalagreement. Ifan advance is granted, it will become 
necessary to raise quotations for new shipping, and that will 
probably check inquiry. 


Coal and Coke. 

The coal trade once more shows improvement, and more 
business is being transacted than for several months, with the 
prospect that it will continue over the autumn. The outlook is 
more encouraging, and the demand for forward is fairly satis- 
factory. Prices are firmer, best steams being up to 10s. per ton 
f.o.b., best gas at 9s, 9d., coking coals at 9s., and bunkers at s. 
to 9s. 6d. according to quality. The shipments of coal and coke 
from the Tyne in July were 159,174 tons short of those of the 
corresponding month last year, and this may be attributed mainly 
to the railway strike. The coke trade is quiet, with prices weak, 
there being too much coke on offer. German coke is competing 
strongly in Baltic ports with Durham and Northumberland, the 
sellers having got an opening in the early part of the year, when 
the labour troubles in these counties caused the prices to go up 
until they could readily be undersold by the Germans in these 
markets. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been an improved feeling in trade circles this 
week. The trade holidays being now at an end in the principal 
industrial centres, the works are again, with few exceptions, in full 
operation, and the outlook is on the whole encouraging. The con- 
siderable movement in the markets for raw material is accepted as 
a hopeful sign of the immediate future of business, and the Board 
of Trade returns for July had a further strengthening effect. New 
enterprise at home is on a moderate scale, but the inquiries from 
abroad, and especially from the Colonies, would seem to point to 
the continuance of a favourable export trade. 


The Pig Iron Market. 

For pig iron warrants there has again been a consider- 
able demand, and it is reported by brokers that a fair propor- 
tion of the dealing comes from the outside public. The statis- 
tical position of pig iron has been more favourable as regards 
shipments, and home requirements have also been showing a 
little more expansion. Since last report business has been done in 
Cleveland warrants from 49s. 2d. to 49s. 104d. cash, 49s. 5d. to 
49s. 1ld. one month, with buyers up to 50s. 8d. for delivery in 
three months. Some business has also been done at 50s. 1d. for 
delivery on 14th October. In the last few days the tendency has 
rather been in favour of warrants to be delivered a month hence. 


Scotch Makers’ Pig Iron. 

Home demand for Scotch pig iron has been more active, 
and the position has also derived some strength from the course of 
the warrant market, with the result that several brands are quoted 
6d. to 1s. better, and the general tone of business bas been firmer. 
Free at ship in Glasgow, Govan and Monkland, Nos. 1, are 
quoted 57s. 6d.; Nos. 56s. 6d.; Carnbroe, No. 1, 59s. 6d.; 
No. 3, 56s. 6d.; Clyde, No. 1, 62s.; No. 3, 57s.; Gartsherrie and 
Calder, Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.; Langloan and Shotts, 
Nos. 1, 63s.; Nos. 3, 58s.; Summerlee, No. 1, 64s.; No. 3, 
59s.; Coltness, No. 1, 81s.; No. 3, 59s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 
63s. 6d.; No. 3, 58s. 6d. per ton. The above prices are generally 
very firm, and values for all except immediate delivery are wnder- 
stood to be 6d. to 1s. higher, in accordance with intimation made on 
behalf of the ironmasters this week. Four furnaces that were 
making hematite pig iron have been put out of blast, it is presumed 
temporarily, and there are now 41 producing hematite, 34 ordinary 
and special brands, and 5 basic iron, the total of 80 furnaces thus in 
operation in Scotland comparing with 84 last week and 80 at this 
time last year. 


The Hematite Trade. 

The consumption of hematite pig iron is again on an 
extensive scale, and while there is a reduction of about 1300 tons 
a week at present in the output as compared with several weeks 
ago, the supplies are ample from the furnaces and the consider- 
able stocks held by makers. For several weeks there bas been a 
marked decrease in the imports of hematite ore, partly on account 
of disturbances in the labour market in Spain, and to some extent 
also because shippers had arranged that as few cargoes as possible 
should be brought into port at the holiday time. The imports are 
now increasing, however, and upwards of a dozen steamship cargoes 
reached the Clyde in the course of the last few days. ematite 
pig iron is quiet in the market. A lot of Cumberland warrants 
sold this week at 65s. 6d. per ton f.o.b, Cumberland ports, but the 
iron was for delivery three months hence. Merchants quote Scotch 
hematite pigs 68s, for delivery at West of Scotland steel works. 


Finished Iron and Steel. 

The business in finished iron does not show much 
improvement, but the steel trade is very active. The deliveries of 
plates are still in arrear, and the full capacity of the works is 
necessary to meet requirements of running contracts. In addition 
to the home demand, many inquiries, some of them of an urgent 
nature, are coming from abroad, and it is thought that it will not 
be easy to meet these, as well as the home demand. The question 
of steel prices has been under review, but it is understood that in 
any advance English firms would require to be consulted. The 
rumour was current on ‘Change in Glasgow this week that some 
adjustments yet require to be made before it can be said that the 
difficulties that have threatened. the Steel Combination are quite 
overcome. Marine and general engineers are finding business 
fairly satisfactory on the whole. Boilermakers are busy, with good 
prospects. There is continued activity in the tube trade, but 
prices are not so good as could be desired. 


The Coal Trade. 

The demand for shipping coal has been on the increase, 
and an expansion has taken place in the exports, especially at 
East Coast ports. There is also a large demand for coal for manu- 
facturing purposes at home. Household wants are about normal, 
Prices of all sorts are without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade. 
Hotipays ended on Wednesday night, and it was expected 
that pits generally would be re-started on Thursday, but this was 
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done only ina half-hearted manner. The local trains brought back 
numbers on Friday, and the result was that the week’s business was 
very limited. This was the case in all parts of the district. From 
Newport only about 30,000 tons coal were despatched on foreign 
account, and 10,000 coastwise. Cardiff had a sorry total on several 
days, and Swansea coal shipments, including fuel, came only to 
46,951 tons. Buyers were said to have had a good deal of difficulty 
in securing spot supplies, the stoppages being numerous, The 
little business done was at firmer prices, and small coals were at 
enhanced rates. Prospects were regarded as hopeful, and good 
contracts expected. Among the inquiries there were the Egyptian 
State Railway for 280,000 tons (metrical) large steam coal, and the 
Paris, Lyons, and Mediterranean Railway for 54,000 tons of large, 
91,000 tons small, and 20,000 tons of patent fuel. It is understood 
that these are in addition to their having negotiated for 115,000 
tons North Country smalls. 


Present State of Trade. 

It was reported on Tuesday, at Cardiff, that numbers of 
men remained absent, and that business had been resumed in 
anything like a satisfactory manner. In consequence, supplies fell 
short of requirements. All Admiralty coals were firm, and while 
sellers refused to quote ahead, except at improved rates, buyers 
held back from committing themselves, expecting that lower 
figures will prevail ; but of this authorities say there are no signs. 
Small coals are firmer. No improvement in house coal, and patent 
fuel is backward. Latest Cardiff figures :—Best large steam coal, 
lés. 3d. to 16s. 9d.; best seconds, 15s. 6d. to 16s.; ordinaries, 
14s, 9d. to 15s. 6d.; best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 
13s. 9d. to 14s. 6d.; best washed nuts, 13s. to 13s. 9d.; seconds, 
lls. 9d. to 12s. 6d.; best washed peas, lls. 6d. to 12s.; seconds, 
10s. to 1ls.; best bunker smalls, 8s. 6d. to 8s. 9d.; best ordi- 
naries, 8s. to 8s. 3d. ; cargo smalls, 7s. 3d. to 7s. 9d.; inferiors, 
6s. 9d. to 7s.; very best Monmouthshire black vein, 15s. to 
lds. 3d.; ordinary Western Valleys, 14s. 3d. to 14s. 6d.; best 
Eastern Valleys, 13s. 6d. to 14s.; seconds, 13s. to 13s. 6d. Bitu- 
minous: Very best households, 14s. 6d. to 16s.; No. 3 Rhondda, 
17s. to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 
9s. 9d.; No. 2 Rhondda, 10s. 9d. to lls. 6d.; through, 9s. 6d. to 
10s.; smalls, 7s. to 7s. 3d.; patent fuel, 14s. 6d. to lis. 6d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; 
furnace, 16s. 9d. tol7s. 3d. Pitwood, ex ship, 18s. 3d. to 18s. 6d. 
As showing the considerable quantity of coal exported from 
Cardiff, even in slack times, I note that about 60,000 tons were 
cleared on Tuesday ; 7000 tons went to Rio in one cargo, 4900 to 
Aden, 8000 to Malta and 3800 tons to Cronstadt. 


Newport Coals. 

Some difficulty was experienced this week in meeting 
demands for prompt loading. General tendency not so firm as 
sellers could wish ; house coals unsteady. A little time must be 
allowed to pass before a vigorous tone is regained. Patent fuel 
and coke dull; pitwood slack. Latest prices:—Very best black 
vein, 14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 3d.; Eastern 
Valleys, 13s. 3d. to 13s. 9d.; other kinds, 12s. 9d. to 13s. 3d.; 
best smalls, 7s. 6d. to 8s.; seconds, 7s. to 7s. 6d.; inferiors, 
6s. 8d. to 6s. 9d. Bituminons: Best households, 15s. 6d. to 16s.; 
seconds, 14s. to 15s. Patent fuel, 14s. 9d. to 15s. 3d. Coke: 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, ex 
ship, 18s. 3d. to 18s, 6d. 


Swansea Coals. 

The condition of things remains slow and of the holiday 
character. Little or no life in business, but there are indications, 
old members on ‘Change say, of an alteration for the better 
towards the end of the month. Swansea Valley, large, remain 
weak at present; red vein backward. Some of the machine 
coals improving, beans in particular, and a brisk demand for 
rubbly culm; duff steady; little done in steam. Latest :— 
Best malting, 23s. to 24s. net; second malting, 20s. to 2ls.; 
big vein, 16s. to 18s. 6d.; red vein, 12s. to 13s., both less 25 ; 
machine-made cobbles, 20s. to 21s. 6d. net ; Paris nuts, 22s. 6d. 
to 23s. 6d. net.; French nuts, 22s. 6d. to 23s. 6d. net; 
German nuts, 21s. to 23s. 6d. net; beans, 19s. to 21s. net; 
machine-made large peas, 10s. to lls. 6d. net; machine-made 
fine peas, 9s. to 10s. 6d. net ; rubbly culm, 6s. to 6s, 3d., less 2}; 
duff, 3s. 3d. to 3s. 6d. net. Steam coal: Best large, 16s. to 16s. 6d., 
less 24 ; seconds, 12s. to 13s., less 24 ; bunkers, 9s. 6d. to 10s. 3d., 
less 24 ; small, 6s. 9d. to 8s., less 2}. Bituminous: No. 3 Rhondda, 
17s. 6d. to 18s. 6d. ; through, 14s. 9d. to 15s. 6d. ; small, 10s. 6d. 
to 11s. 6d., all less 2}. Patent fuel, 13s. 6d. to 14s. 6d., less 24. 
Coal quotations all f.o.b. net cash 30 days. 


Swansea Valley. 

There was a fair re-start at most of the industries after 
the holiday. At Messrs. Baldwin’s good work is being done, and 
the yield of pig iron well maintained. Copper works did five days’ 
work, and spelter works similarly ; but lock-out continues, though 
negotiations are proceeding between the management and repre- 
sentatives of the men’s union. Foundries so busy that several 
are extending their premises so as to meet the demand. The 
last monthly return showed an increase of about 30,000 tons trade 
in Swansea harbour returns. 


Iron and Steel. 


A very substantial cargo of steel rails was despatched 
from Cardiff this week, totalling 5800 tons, for Sydney. This and 
a minor one of rails on Great Western account for Highbridge 
formed the chief consignments of the week. There were several 
shipments of steel to Newport, one of 300 tons from Rotterdam, 
and one of 163 tons from Bruges. Several noticeable cargoes of 
pig iron came to Wales—one arrived from Bilbao, one from 
Garston, and a large one from Middlesbrough. Dowlais works 
were idle over the Bank Holiday week, and only necessary labour 
was done, apart from mills and furnaces, in clearing the ground 
and getting ready make for despatch. A good deal of bar and 
other finished goods was prepared for despatch. Pig and bar iron 
make continues large in the district. Another cargo of steel 
came in mid-week from Bruges for Mordey Jones, Newport, and 
nearly 5000 tons iron ore from Decido and Passage, with two 
additional cargoes of pig iron from Middlesbrough. It was 
reported in Welsh iron circles that a better tone is showing itself 
in Cleveland pig, but lacking in East Coast hematite. Latest 
quotations :—Pig iron: Hematite, mixed numbers, 64s. 9d. cash, 
65s. month ; Middlesbrough, 49s. 8d. cash, 50s. month ; Scotch. 
55s. 9d. cash, 55s. month; Welsh hematite, 68s. to 68s. 6d. c.i-f. 
Steel bars, Siemens and Bessemer, £5 to £5 2s. 6d ; Rubio iron 
ore, Cardiff and Newport, Mon., 19s. 6d. to 20s. 


Tin-plate. 

The works turned out considerably fewer plates last week 
on account of holidays, which lasted four days. The shipment of 
plates amounted to 120,323 boxes, and the receipt from works 
54,824 boxes. Stocks are now 111,106 boxes. As the works did 
not contribute the required quantity recourse was had to the vans 
and warehouses. The trade continues to be of a satisfactory 
character. Latest yuotations, Swansea :—Ordinary Bessemer and 
Siemens, 12s. 6d.; C.A. roofing sheets, £8 15s. to £9 per ton ; 
finished black plates, £10 17s. 6d. to £11 ; galvanised sheets, 24 ¢., 
£11 5s. to £11 10s. Block tin, £151 cash, £151 10s. three months. 
Other quotations: Copper, £55 7s. 6d. cash, £56 2s. 6d. three 
months, Lead: English, £13 1s. 3d. per ton ; Spanish, £12 11s. 3d. 
per ton ; spelter, £22 15s. per ton ; silver, 243d. per oz. 


Railway Developments in Wales. 

The Midland Railway has a scheme in hand to improve its 
traffic arrangem2nts with Swansea. At present the company 
The new scheme 
As 


reaches the King’s Dock by a circuitous route. 
is to bring a separate line to Swansea from Llansamlet. 





showing the possibilities of the Cwmgorse district, it is said that 
there are 230 million tons of coal available without reckoning upon 
adjoining valleys. It is stated in the district, though particulars 
have not been officially published, that it is contemplated by the 
Midland Railway to expend £250,000 in its railway development 
in Wales and a like sum by the Great Western for improvements. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

THE accounts given show activity in the month now past 
to have been on the whole even more limited than in June, Ata 
meeting of the Siegerland Iron Ore Convention the output in 
April was shown to have been 175,147 t., sales 181,019 t.; output 
in May, 157,300 t., sales 169,486 t.; production in June, 169,204 t., 
while sales were 175,708 t. Sales during the second quarter were 
24,562t. higher than output, and stocks have decreased by that 
quantity. A fair amount of orders for the third quarter has 
already come in. The Steel Convention reports activity and 
demand to be pretty good. In June of this year sales of the Steel 
Convention amounted to 512,928 t., of which 308,354 t. were bars, 
59,820 t. drawn wire, 88,286 t. plates, 7896 t. pipes, and 48,578 t. 
castings. The Bar Convention has been prolonged till March 31st, 
1911. Prices for the fourth quarter will remain M. 112 p.t. free 
Oberhausen, and M. 110 p.t. free Neunkirchen. At a meeting of 
the Heavy Plate Mills in Cologne on the 3rd inst. the existing 
Convention for prices was prolonged till March 31st, 1911. Rates 
at the same time were advanced M. 2 p.t. for sales from August 
3rd, 1910. 


List Quotations. 

The following are the current list rates per ton free at 
works :—Spathose iron ore, M. 10.90; roasted ditto, M. 15; 
Nassau red iron ore, M. 12.50 to M. 13 p.t. net at mines ; spiegel- 
eisen, 10 to 12 per cent. grade, M. 63 to M. 65 ; white forge pig, 
Siegerland or Rhenish-Westphalian brands, M. 58 to M. 60 ; iron 
for steelmaking, M. 62 to M. 63; German Bessemer, M. 63 to 
M. 65; basic, M. 53 to M.55; Luxemburg forge pig, free Luxem- 
burg, M. 48 to M. 55; foundry ditto, No. 3, M. 54; German 
foundry pig, No. 1, M. 63 to M. 65; No. 3, M. 62 to M. 64; 
German hematite, M. 64 to M. 66; hoops in basic, M. 137 to 
M. 142; steel bars, M. 110 to M. 115; iron bars, M. 130; boiler 
plates, M. 130; sheets, M. 132.50 to M. 140; drawn wire in iron 
and steel, M. 130. 


From the German Coal Market. 
Business transactions last week showed increasing life in 
Upper Silesia, and the demand is expected to remain active till 
the end of August. The winter advances will come into force on 
September Ist, and consumers naturally like to purchase as much 
as possible before that time. Coke has been so well inquired for 
lately that stocks can no longer be regarded as very heavy. 


Austria-Hungary. 

The export trade has considerably improved of late. The 
Alpine Montau Company, which has recently received an order 
for 400 wagons and rails for the Belgian State Railways, is doing a 
particularly good business onforeignaccount. Prices, unfortunately, 
are as low as ever According to a report from Budapest, an 
international concern intends building a lead and zinc works in 
Fiume. In the Austro-Hungarian coal industry no material 
changes have taken place, but there was a slight upward tendency 
reported for coal and coke. 


Steady Trade in Belgium. 

For finished iron an improving inquiry was experienced, 
and there have been some orders of weight coming forward, while 
a little more speculative business was done generally. Rates are 
firm ; plates continue in better request than bars, and they show 
more stiffness in price. For heavy sorts of sectional iron, as well 
as for girders, extensive orders for foreign consumption have been 
received ; rails are especially lively. Export during the first two 
quarters of this year was 84,346 t., as compared with 40,778 t. 
pS the corresponding period the year before. In the pig iron 
trade producers as well as consumers show the utmost reserve as 
regards fresh purchases, and so there has not been much business 
done during the week now past. During the last two quarters the 
inland production of pig iron increased 167,000 t. against the same 
period last year, and import in pig iron increased from 229,199 t. 
to 342,951 t. For foundry pig No. 3 72f. p.t. are quoted ; basic, 
74. p.t.: forge pig, 65f. to 67f. p.t. Stocks in coal are generally 
increasing, and the pits are most obliging as regards concessions in 
price. Dry sorts of coal are in particular neglected, the wet period 
having prevented the brick-making industry from developing as 
was expected, and a reduction of 0.50f. p.t. was deemed necessary. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 3rd. 


THE Pennsylvania Railway terminus in this city was opened on 
Monday, August Ist, by the entrance of a train from Philadelphia 
bearing the "soecagor of the road (James McCrea) and the chief 
officials. .A bronze statue of the late President Cassatt was un- 
veiled. The road will be opened for passenger traffic September 
8th. Steel for general construction work, including bridge build- 
ing, is quite active. The orders for the month of July amount in 
round numbers to 100,000 tons, which proves to be considerably in 
excess of what was reported from week to week. The total for 
June was 187,000 tons. Much of this is going into terminal improve- 
ments which several of the larger systems are making. The low 
prices named have attracted much business that had been held back. 
At time of writing much new business is in sight. The market for 
steel bars also improves. The Baldwin Locomotive Works has 
booked an order for 35 locomotives for the Illinois Central at about 
15,000 dols. each. Calls for implement material from all over the 
West are numerous. The plate mills are favoured with a fair 
volume of business, much of it coming from carbuilders. The 
change from wooden to steel cars is being made as fast as possible. 
Arrangements have been completed for the carrying of pig iron 
and iron ore from Chinese territory to the Pacific Coast. Furnaces 
in the Southern States have reached the lowest level for years. 
Furnace capacity in the Northern States is not being pushed to 
the outside limit. In some quarters the belief is expressed that a 
reaction from present low prices is probable in autumn. Copper is 
dull as toactual sales. The numerous inquiries in the market from 
both foreign and home sources lead the larger interests to look for 
an early autumnal demand. To-day’s quotations for electrolytic 
are 122. 








LAUNCHES AND TRIAL TRIPS. 





TADORNA, steel screw steamer; built by Swan, Hunter, and 
Wigham Richardson, Limited ; to the order of the Cork Steam- 
ship Company ; dimensions, 275ft. by 36ft. beam ; to carry 2450 
tons ; engines, nen 5 constructed by the builders; 
trial trip, July 19th. 

THISTLEBAN, steel screw steamer ; built by Craig, Taylor and 
Co., Limited, Stockton-on-Tees ; to the order of the Albyn Line, 





Limited ; dimensions, 382ft. by 51ft. 44in. by 26ft. 6in.; engines 
triple-expansion, 26in., 42hin., 69}in. by 45in. stroke, pressure 
180lb.; constructed by Blair and Co. Limited; trial trip 
July 30th. ‘ 

San Remo, steel screw steamer ; built by Wood, Skinner and 
Co., Limited ; to the order of Mr. Otto Thoresen, of Christiania, 
Norway ; engines, triple-expansion, 20in., 33in., 54in. by 36in, 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company ; trial trip, recently. 

CANADIAN TRANSPORT, steel screw cargo steamer ; built by Sir 
Raylton Dixon and Co., Limited; to the order of the Empire 
Transport Company, Limited ; dimensions, 377ft. 6in. by 51ft. 2in, 
by 28ft. 44in.; to carry 7400 tons ; engines, triple-expansion, 25in., 
40in., 67in. by 45in. stroke, pressure 180 Ib.; constructed hy 
Richardsons, Westgarth and Co., Limited, Middlesbrough ; tri:| 
trip, July 26th. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. Aur. E. Croacer, of Norfolk House, Laurence Pountney- 
hill, E.C , has been appointed London representative to Messrs, 
Joseph Williamson and Co., Limited, screwing machine makers. 

Mr. P. M. HAMpsHIRE, A.I.E.E., is resigning his position «as 
assistant in the physics and engineering department of the 
Municipal Technical School, Blackburn, in order to take up an 
appointment as lecturer and practical instructor in engineering at 
the Municipal Institute, Walsall. 

Messrs. W. A. WALBER AND Co., of 38, Victoria-street, 5. W., 
notify us that they have ceased representing Messrs. J. H. Storey 
and Co., machine tool makers, of Hatcham, 8.E.; and they 
further inform us that the machine tool and machinery depart 
ment of their business is being extended, and covering a much 
wider field. 





OsBORNE CADETSHIPS.—The following candidates for cadetships 
are declared to have passed the July qualifying examination, and 
will enter the Royal Naval College, Osborne, in September next : 
E. A. Anderson, H. H. Balfour, A. H. Banks, K. M. B. L. 
Barnard, I. A. Bertram, P. M. 8S. Blackett, S. P. Broughton, 
D. S. Cairnes, C. J. Carr, A. C. Chapman, A. B. Clarke, 
W. F. R. A. Cooper, C. M. Cree, P. R. Dearden, R. M. Dick, 
H. D. Erskine, C. M. Evan-Thomas, H. M. 8. Forbes, R. G. Fowle, 
T. S. L. Fox-Pitt, C. R. W. Gairdner, L. D. E. Gooch, M. Ss. 
Graham, R. B. Griffith, T. S. B. Gubbins, T. G. N. Haldane, 
Cc. J, M. Hamilton, B. R. Hooper, RK. C. Hovenden, C. D. A, 
Irvine, A. C. Jelf, J. C. E. A. Johnson, D. C. Kenderdine, R. J. T. 
King-Walker, R. J. R. Langmaid, D. W. H. Last, M. C. H. 
Lloyd, C. R. Longley, A. C. Lupton, E. H. Mann, T. F. H. 
Marriott, R. H. P. Maxwell, W. J. Millar, O. J. T. Milne, N. L. L. 
Palmer, H. W. Paterson, T. C. Pearson, P. J. M. Penney, L. H. 
Peppé, H. J. Rayner, R. J. Richards, R. Roxburgh, R. M. 
Rycroft, H. A. Shears, C. Simpson, K. A. M. Somerville, R. V. 
Symonds-Tayler, H. N. A. Taylor, D. 8. E. Thomson, G. G. 
Tomlin, R. H. F. Turner, H. J. Tuson, V. St. J. Vander By), 
V. J. Voeleker, P. A. W. Wait, J. D. Walters, J. R. Warburton, 
K. Wiggins, H. W. Williams, T. C. T. Wynne. 


THE ENGINEERING AND MACHINERY EXHIBITION AT OLYMPIA. 

The Marquis of Graham, G.V.O., will formally open the Naval, 
Mercantile Marine, and General Engineering and Machinery Exhi 
bition at Olympia, London, on September Ist. The show promises 
to be one of exceptional interest to naval architects, shipbuilders, 
engineers, and machinists generally. Special meetings of several 
engineering and scientific societies will be held at Olympia during 
the period of the Exhibition. The programme of events as at 
resent arranged is as follows:—Tuesday, September 6th, Junior 
nstitution of Engineers ; Wednesday, September 14th, Institute 
of Metals ; Thursday, September 15th, Institute of Sanitary Engi 
neers ; Saturday, September 17th, Institute of Marine Engineers ; 
Wednesday, September 21st, Society of Engineers; Saturday, 
September 24th, Association of Engineers-in-Charge. Provision 
has been made for the admission of workshop parties, &c., engi- 
neering and technical students, at reduced rates, who will be able 
to take advantage of the excursion trains that are run to London 
during the month of September by all leading railway companies. 
Preparations for the Exhibition are well advanced, and the 
management are aiming at having the show absolutely complete 
on the opening day. The Exhibition will run from September 
lst to September 26th inclusive. 


Two Fixe Fiicuts.—In the history of mechanical flight in these 
islands, Wednesday of this week will stand out conspicuously as a 
day of great achievements. Among other noteworthy flights we 
would place on record that of Mr. Robert Loraine in England and 
Signor Cattaneo in Scotland. Mr. Loraine, leaving Blackpool on 
his Farman biplane at about half-past six in the morning, steered 
along the coast to Hoylake. Crossing the broad estuary of the 
river Dee, he came abreast of the Point of Air. Leaving the coast 
at this point he flew straight across the bay to Llandudno, where 
he alighted for the first time since leaving Blackpool. His journey 
measured in all about 65 miles, and the time occupied by it about 
an hour and a-quarter. Later in the day he left Llandudno for 
Holyhead, whence it was understood he proposed passing over 
into Ireland. Darkness, however, intervened, and he descended 
on the coast of Anglesey, about 20 miles from Holyhead. At the 
Lanark Aviation Meeting Signor Cattaneo, an Italian competitor, 
performed a remarkable feat by remaining aloft for 3h, 11min., 
in which time he covered a distance of 141 miles. This constitutes, 
we believe, a British record both for time and distance. The pre- 
vious longest distance flown in one lap in this country was that of 
M. Paulhan on his famous London to Manchester flight, when he 
flew 108 miles in the London to Letchworth stage of his journey. 
At Lanark on the same day as Signor Cattaneo’s remarkable flight, 
Mr. Radley established a very good record for speed, 58-32 miles 
ver hour. Mr. Grahame White also made an excellent flight from 

lackpool to Barrow, vid Fleetwood and Lancaster. 


FREE INSTRUCTION AT THE IMPERIAL COLLEGE OF SCIENCE.— We 
announced, some little time ago, ‘that the London County Council 
having decided to make a maintenance grant of £8 to the 
Imperial College of Science and Technology, South Kensington, 
secured, in return for this grant, the privilege of nominating 25 
students for one year’s free instruction at the Imperial College. 
These nominations are now to be made for the first time. The 
instruction will be of an advanced nature, and only advanced 
students, who are qualified to enter on the fourth year of the 
course, should apply. There is no restriction as to income, but 
intending candidates must be ordinarily resident in the Adminis- 
trative County of London, and must be students at an institution 
aided, maintained, or approved by the Council. The free student- 
ships will not entitle the holders to any maintenance grants, but 
will cover all ordinary tuition fees. No examination will be 
adopted for the final selection of the students from the applica- 
tions received. The free studentships will be awarded on consider- 
ation of the past records of-the candidates, the recommendations 
of their teachers, the course of study they intend to follow, and, 
generally, upon their fitness for advanced study in science applied 
to industry. It is quite possible that, in special cases, the free 
places may be extended to two or more years. We are now asked 
to state that, owing to the summer recess, it has been decided to 
accept entries for the free places until Saturday, 1st October, 
1910. Application forms (1.2268) can be obtained from the 
Education Officer, London County Council, Victoria Embankment, 
London, W.C, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o Sale Branch 
25, South pton-buildings, Chancery-lane, London, WC, at 8d. each, ” 
The first date given #3 the date of application; the second date at the 
end of the abridgment is the date of the adverti t of the pt 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 














STEAM GENERATORS, 


8841. April 14th, 1909.-IMPROVEMENTS IN OR CONNECTED WITH 
THE CONSTRUCTION OF FURNACES, Sherard Osborn Cowper- 
Coles, of Grosvenor Mansions, 82, Victoria-street, West- 
minster, in the County of London, Electrometallurgist. 

The furnace is constructed with hollow fire-bars which are open 
at the outer end so as to permit of the passage of air through the 
same, the-air emerging at the inner nad of the bars into an air- 
box or the equivalent, the upper part of which is open to the space 
between the fuel being burnt and the surface to be heated, the 
furnace being closed atitsinner end. The air which passes through 


N°6B41 





the hollow fire-bars becomes heated during its passage, and on 
issuing from the ends thereof is deflected downwards on to the fuel 
upon the fire-bars, As the rear end of the furnace is closed, and 
the ash-pit is also closed by a door at its front part, the fire burns 
downwards, the products of combustion being drawn through the 
spaces between the fire-bars and passing intoa combustion chamber 
at the rear of the furnace, the combustion chamber being provided 
with an arch or the equivalent of a refractory material. In this 
construction of furnace any unconsumed carbon or carbon com- 
pounds which may pass into the combustion chamber, is or are 
consumed by the heat stored in the arch before passing to the 
water space of the boiler. —J«/y 20th, 1910. 


29,870. December 21st, 1909.—WaTER CIRCULATING DEVICE 
FOR INTERNALLY FiRED Borers, Frank Horace Newhall, 
United States Locai Inspector of Boilers, of Juneau, Alaska, 
United States of America, P.O. Box “* D.” 

This invention relates to automatic circulators for internally 
fired boilers such as the Scotch marine and Clyde marine types. 
Upon each side of the boiler adjacent to the lower portion of the 
casing there are valves A and B, which are connected to horizon- 
tally arranged piping which extends to the front of the boiler where 
it is connected by elbows to vertical pipesC. These pipes C extend 
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along the front of the furnace to a point immediately below the grate 
bars where they are connected by elbows to the horizontal pipes shown 
in the engraving, the latter extending into the casing and under 
the grate bars in parallel positions, through the bridge wall. At 
this point they are connected to one end of S-shaped pipes 
F. At their other ends these pipes F are passed through an 
aperture in the casing and are connected by elbows as shown ; 
these elbows have connected with them another section of pipe 
H which is in turn connected to elbows, and these in turn are 
connected to the upper horizontal pipes J. By operating the 
valves in the proper manner, it will readily be seen that a cir- 
culation through the pipes mentioned may be set up and 


INTERNAL COMBUSTION ENGINES. 


25,533. November 5th, 1909.—IMPROVEMENTS IN OR RELATING 
TO AIR-COOLED INTERNAL COMBUSTION ENGINES, Frederick 
Brunton Wells, of Millhouse, Chrishall, near Royston, Herts. 

This invention has reference to air-cooled internal combustion 
engines of the four-stroke cycle type, more especially to those of 
the well-known type wherein the inlet and exhaust valves are 
situated within separate and distinct valve chambers, and kas for 
its object to prevent the overheating which is so liable to occur in 

these engines. The exhaust valve chamber is provided with a 

spring-closed air valve adapted to be opened by suction on every 
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suction stroke of the engine, so that on each suction stroke cold 
air is drawn into the exhaust valve chamber and the passage lead- 
ing therefrom to the cylinder, and effectually prevents the over- 
heating of the chamber and exhaust valve. A part of the air thus 
drawn into the exhaust valve chamber enters the cylinder with the 
charge. The invention may, therefore, render the ordinary 
auxiliary air valve, usually applied to the induction pipe, super- 
fluous. To permit of regulating the amount of air passed by the 
aforesaid air valve, a regulating spring is used whereof the stress 
is adjusted by means of a suitable lever or the like conveniently 
placed, say, for example, on the petro] tank in the case of a motor 
cycle.—July 20th, 1910. 


TURBINES. 


5120. March Ist, 1910.—IMPROVEMENTS IN OR RELATING TO 
STEAM TURBINE BLADES, Robert Sulzer, Engineer, of Winter- 
thur, Switzerland. 

The blades A are connected to the wheel rim B in any desired 

manner. For securely fixing these blades in place, they are 

further surrounded by a securing band or head ring C provided 
with a continuous groove D with which the projecting ends E of 
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the blades engage. These projections pass through holes F in a 
sheet metal strip G placed on the inner wall of the ring D, this 
strip presenting smooth walls to the passing steam in the channels 
H. The thin metal strip can be easily provided with the necessary 
holes, thus rendering it superfluous to hill or to stamp out single 
recesses in the thick ring C in place of the groove D, which can be 
easily produced by turning.—/u/y 20th, 1910. 


DYNAMOS AND MOTORS. 


16,630. July 16th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THE REGULATION OF ELECTRIC INSTALLATIONS, <A ktiengesell- 
schaft Brown, Boveri et Cie., of Baden, Switzerland. 

This invention relates to the regulation of electric installations 

comprising dynamos and batteries, with a regulator which acts on 

the dynamo excitation under the influence or action of the battery 
voltage, and of the charging and discharging current of the battery. 

The voltage at the lamp circuit is kept constant independently of 

the current in that circnit, whilst a higher voltage is available for 

charging the battery when the lamp circuit is interrupted. 

When no current is flowing in the lamp circuit the switch Z is 

open. The voltage at the terminals of the dynamo circuit, which 

includes the windings A, N and V, as well as the resistances T and 

O, must be sufficient to charge the battery up to 2.5 volts per cell. 

The regulator must balance at this voltage throughout its whole 

range of regulation the opposing force P. If it were intended to 

use this voltage directly for charging the battery, then excessive 
current impulses would occur at the commencement of charging. 


through the winding M in the same direction as the pressure 
winding N. Thus an equilibrium is established between the 
intensity of the charging current and the terminal voltage of the 
battery, so that with a suitable number of turns of the winding M 
a maximum current intensity corresponding to the reyuirements 
is attained at the commencement of charging. With increasing 
charging the battery terminal voltage will increase, and simultane- 
ously the action of the winding M will automatically decrease, until 
the charging current has reached its minimum. In order to avoid 
an overcharging of the battery, the switch Z, the armature of which 
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is under the action of the pressure winding V, is caused to short- 
circuit the resistance T at a certain voltage. When thisis effected 
the regulator is adjusted to the same degree as before for a less 
terminal pressure at the dynamo, In the case where current is 
flowing in the lamp circuit, the switch Z is closed owing to the 
combined influences of the windings U and V. The regulator, 
therefore, is adjusted under the influence of the pressure windings 
Aand N alone at a constant voltage—about 2.0 volts per cell— 
which corresponds to the terminal pressure of the battery when 
not working ; that is tosay, is adjusted at a voltage which is equiva- 
lent to the lamp voltage.—Ju/y 20th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


16,219. July 12th, 1909.—IMPROVEMENTS IN OR RELATING TO 
CLUTCHES, William Douglas, of Woodlands, Kingswood, near 
Bristol, Gloucestershire. 

A is the belt-driven wheel and B the road wheel. The wheel A 

is provided with an auxiliary rim or flange C in which is disposed 

a pneumatic tube D adapted when inflated to press the band or 

tire E of the tube on to arim F disposed on the road wheel B and 

so effect a driving engagement between the wheel A and the 
wheel B. The belt whee] A and road wheel B rotate freely upon 

the spindle T. To obtain the inflation of the pneumatic tube a 

bellows pump G is mounted upon the driving wheel A, and is pro- 

vided with a rod H,,the end of which is adapted at each revolution 
of the wheel to engage and ride over a cam I, whereby the bellows 
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are caused to deliver a charge of air to the tube D. Lis a valve 
box. A spring relief valve is provided on the pipe X so 
regulated as to blow off when a predetermined pressure in the 
tube D is reached. To effect the deflation of the tube D an 
exhaust valve O is fitted in the base of the box L. A rod P is 
employed which is adapted to be moved by a cam sleeve freely 
mounted upon the spindle T. The cam is held against a spring 
R by flexible connections 8. The pump is operated at each 
revolution of the belt wheel A, and commences to expand the 
pneumatic clutch tube and with the gradually increasing friction 
between the tube D and the driven member M a smooth gradual 
clutch motion is obtained and the cycle starts with a gradually 
increasing motion without jerk. By operating the valve deflation 
of the pneumatic clutch tube is effected and the engine runs free 
to a greater or less extent as may be required.—Ju/y 20th, 1910. 


TELEGRAPHS AND TELEPHONES. 


10,817. May 2nd, 1910.—IMPROVEMENTS IN WIRELESS SIGNAL- 
LING, Reginald Aubrey Fessenden, of Brant Rock, Massa- 
chusetts, United States of America. 











regulated.—Ju/y 20th, 1910, 


To avoid this the charging current is caused to act on the regulator 


This invention is particularly adapted for use where it is desired 
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to place wireless apparatus within an enclosure having walls of iron 
or similar material, and especially on board battleships, where it 
is advisable to have the wireless apparatus below the protective 
deck. It has for its object the more efficient ————- and 
reception of energy. A is a compartment of a vessel, B being the 
protective deck and C an upper deck. D is the ws ater line, E F 
are masts for supporting the antenna, H is the line from the 
antenna leading to the transmitting and receiving apparatus. J 
is'an oscillation generator and K is a receiver. L is a switch 
for connecting the lead H either to the high-frequency dynamo 
or to the receiver. M is a tube of copper, for example, 2ft. in 
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diameter, which may be integral or slotted, as shown, for example, 
at N. O are insulators supporting + 
tube. 


shown at P, 
directly to the frame of the ship or to some conductor running 
through the walls of the vessel 
by the lead S, as shown. 
arranged, as shown, so that by operation of the switch R it may 
be connected to a conductor T, preferably of copper, which runs 
over the deck of the vessel and is connected to the copper sheathing 
on the outside.—J/u/y 20th, 1910. 


LIGHTING AND HEATING. 


16,924. July 20th, 1909.—-IMpROVEMENTs IN ELEcTRIC ARC LAMPs, 
Frank Proctor, 2. Jackson-road, Holloway, London, N. 

A crown plate A is joined to the base plate B by the rods C. A 
strengthening piece D is fitted to the ah C, and upon pins fitted 
into this is fnlerumed the rocker E on elongated holes F. An 
iron core G is linked to one end of the rocker and enters the 
solenoid H, and the other end of the rocker is linked to the 
plunger of a dashpot J. A clutch K is also linked to the rocker 


for lifting the top carbon which fits into the sliding sheath L upon | 


the 
the 
the 


rods C, and the bottom carbon holder N is supported from 
hase p late, but insulated therefrom. The globe is attached to 
base plate by two spiral springs P, which are held in tension 
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between the crown plate and the base plate. Hooks Q are linked 


to the springs jast below the base plate, which, on being drawn | 
engage with the globe collar R, and thus hold the globe | 
Two adjustable pins 8, only one of | 


down, 
firmly against the base plate. 
which is shown, are mounted upon the base plate in such a manner 
that when the lamp is not burning the rocker E is fulcramed on 
the pins, and when the coil is energised remains so fulcrumed 
until the rocker has been tilted a certain predetermined distance, 
but on the tilt being increased, the rocker is fulcrumed at its 
elongated holes on the pins of the strengthening piece D, which 
increases the weight to be supported by the solenoid. The lamp 
burns normally whilst the solenoid supports the increased weight, 





carriage which may 


the lead in the centre of the | 
The wireless apparatus may be earthed directly to the | 
frame of the ship, as shown at K, or a switch may be employed, as | 
by which the apparatus may be connected either | 


for example, to the copper tube M | 
The ec be is als erably | : : : | 
© auger tube ts also preteeutly ment for lathes of the kind by which tapered pieces may be turned 
| or tapered holes bored without turning the swivel slide at right 
angles to its normal position yet having independent adjustment | 
| to and from the centre of the lathe. 


| one piece with or bolted to the back of saddle, 
| drawing. 


| bolts E, E. 


| tapped washer N. 
| screw M, 


| ing shde K by friction. 


and when, due_to the consumption of the carbon, and the conse- 
quent increase in the electrical resistance of the arc, the rocker 
tilts back and again rests on the adjustable pins, the are, due to 
the now decreased weight to be supported by the solenoid, be- 
comes unsteady and finally expires. When two such lamps are 
burnt in series, this tripping action occurs simultaneously at con- 
siderable intervals of time, and by this means shunt coils or other 
expensive devices are dispensed with.—/1/y 20th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


19,485. August 25th, 1909.—IMPROVEMENTS IN TUBE ROLLING 
MiLus, Thomas Curr, jun., of 47, Flowerhill-street, Airdrie, 
Lanarkshire, and Andrew Thom, of 38, Graham-street, Airdrie, 
Lanarkshire. 

This invention relates to rolling mills which are specially adapted 
for rolling tapered tubes. The rolls, which are each made with a 
helical surface, are carried in suitable honsings mounted on a bogie 
work in a pit, on rails or otherwise, and be 
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! eapable of being moved backwards and forwards in front of the 
The driving | 
| sleeve 


furnace by means of screw and worm or other gear. 
gear for ‘the rolls is such that although the rolls are laterally 
traversed backwards and forwards, yet they are always capable of 
being rotated. There may be two horizontal rolls arranged one 


| above the other, the spiral threads of which are or may be arranged 
} at angles to one another, the space between the threads being 


rounded or otherwise shaped to suit the object being rolled. —J/w/y 


20¢/, 1910. 


29,187. December 14th, 
AND TAPER BORING 
Biggar Lang, engineer, 22, 
rew. 

The object of this invention is to provide an improved attach- 


1909.—AN IMPROVED TAPER TURNING 
ATTACHMENT FOR LATHES, William 
Church-street, Johnstone, Ren- 


A indicates the bed, B the 
saddle, C the support for tapering guide, which is either cast in 
as shown in the 
The guide D, siiding in the guide support C, has an 
extension at one end for bolting to the top of bed by means of the 
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The tapering guide F can be swivelled to the required 
angle about a pin H, which is fixed in the guide D. After the 
guide F is set to the required angle, it is fixed to the guide D by 
bolts J, J. Inside the tapering slide K is a swivelling block L, 


taking the thrust of cut through the saddle screw M and the | 
is screwed on to the end of | 
Bolted to the | 
| slide O and sliding through a slot in the swivelling block L is a 


This washer N 
and fixed in position by cross taper pin. 
bar P. The plate R and the pins 8 8, bind the bar P to the taper- 


fixed to bed by bolts E, E, and the saddle moved along bed, the 
ide rest is drawn to or pushed from the centre of lathe, accord- 


| ing as the slide F is angled one way or the other; also, that, as | 
the bar P is only held by friction to the slide K, the slide rest can | 


be adjusted to and from the centre of lathe by screw M. 
July 20th, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


962,437 GAS ENGINE, F. O. Kilgore, Minneapolis, Minan.—Viled 
April 7th, 1906. 
There are three claims. The first isas follows :—In an apparatus 


of the class described, in combination, an internal combustion 





| 962,4 


| fitting between the two members of the 


| their ends, said ends having each an inwardly directed arm, 


It will be seen that when the guide D is | 


| spring more or less against the arm in which the ro 


engine having a plurality of cylinders, a casing enclosing said 
cylinders, and provided with a plurality of openings substanti: uly 
in line with said cylinders, an air jacket for each of said cylinde “Ps 

and communicating with the atmosphere through the opening jy; 

















| the casing, in line with the cylinder with which said air jacket co 


operates, said air jacket communicating with said casing, and a f: 


| to draw air from the casing and cause cool air to be simultaneous 
| drawn through the air jackets so as to make contact with the hottes 
| part of the cylinder first. 


50. SHAFT-REVERSING MECHANISM, J. 1). Mooney, St. Poo 
Minn.— Filed October 5th, 1906. 

Transmission mechanism comprising a driving shaft having 
circular flange at its end, a balance wheel bolted to said circular 
flange, integral gears of different sizes mounted on said bolts, « 
surrounding casing bolted to said balance wheel and having 
openings within which said first-named bolts are supported, 
driven shaft having an integral gear near its end and adapted t: 
mesh with the large members of said integrally formed gears, 
rotatably mounted on said driven shaft, a gear formed 
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integral with said sleeve, a frusto-conical flange bolted to said 
balance wheel and having an inner friction surface, a complimental 


| conical member having an outer friction surface and splined on 


said sleeve, a spring for normally forcing said complimental 
member into contact with said cone, a ring threaded on said 
sleeve, cam levers pivoted on said ring and in contact with said 
conical member, a cone for operating said lever to force said 


| conical member out of clutching position against the tension of 


said spring, said conical member having an integral circular flange. 

a split band on said flange, and lever mechanism for shifting said 

cone to disengage the clutch and simultaneously tightening said 

band to brake said conical member, and thereby hold said sleeve 

stationary. 

962,599. Piston Rine, J. Stillirater, Minn.—Filed 
January 13th, 1910. 

There are three claims. The first is as follows :—In combination 
with a two-part piston for reciprocating engines, a packing ring 
piston and composed of 1 
against each other with 
a rod 


Stoddard, 


series of segmental ring sections butting 


secured in one of said arms and sliding with its other end in the 
adjacent arm of the next ring section, a compressed coil spring 
encircling the rod, and means on the rod for compressing the 

| slides, said 
sections having their ends recessed upon the slides facing the 
members of the piston, and slots through the portion reduced in 
thickness by the recesses, segmental lap plates in the recesses and 
means securing the lap plates together, said means passing through 
said slots. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XIX.* 
Manacua, NicaraGua, April 14th, 1910. 

(‘oMMERCIALLY as well as politically, the conditions of 
the Republic of Nicaragua are in a state of chaos. The 
country is now in the seventh month of: its internecine 
war, and, at the time of writing, it seems as if the two 
conflicting parties, fighting for a cause which neither they 
nor anyone else can define, beyond the usual sordid 
struggle for the loaves and fishes of office, were as far 
from any settlement as ever. Naturally, a feeling of 
extreme nervousness and uncertainty prevails, with the 
consequence of putting an end for the time being to all 
new enterprises, and causing a stagnation in all classes of 
undertakings as complete as it is universal. 

While opinions may differ as to the state of the country 
at the time that the late President, General Zelaya, came 
into power some sixteen years ago, there can be no doubt 
at all as to the condition in which he has left it. The 
national treasury is absolutely empty; public credit is 
destroyed, for not a single bank in the Republic will lend 
the Government a cent; and many of the officials, as 
well as Congressinen, the military, and the police are 
unpaid. In the yneantime, the printing presses are turn- 
ing out new notes by the hundreds of thousands, the 
depreciation being already some 900—1000 per cent. of 
the face value. Aiid-all this there is not a single ray of 
hope that things are likely to improve, and even were 
peace patched up—anything approaching a permanent 
agreement is out of the question—it would take fully a 
decade of sound and conservative government to restore 
the condition which formerly existed—a condition by no 
means free from doubt, however, so far as public confi- 
dence was concerned. 

That the present Government is doing, and will con- 
tinue to do, what it can to remedy the deplorable condi- 
tion of affairs may be accepted as a fact; but with the 
best intentions in the world it is practically impossible to 
do more than pay the most necessary and pressing 
demands, leaving all claims which cannot be deemed of 
momentary importance for future consideration. 

The Government's action—born of sheer necessity—is 
heing imitated by others less hard-pressed, however, with 
the result that nobody is paying nor is anyone being 
paid, and credit of all kind is at an end. There are dis- 
honest individuals in every community who will seize 
upon any and every pretext for avoiding their just obliga- 
tions; this is being very clearly exemplified in Nicaragua 
to-day. 

[ would, therefore, strongly warn British manufacturers 
and exporters to withhold all credits from customers in 
Nicaragua at the present time. Not only is there a 
reasonable inability to discharge debts among the trading 
classes, but, as indicated, a malevolent disposition to shirk 
responsibility is abroad, and to invoke the services of the 
Courts is useless, the legal process of this country being 
as tedious and as expensive as that of most Latin- 
American Republics, with the additional disadvantage of 
a latent sympathy with all debtors of native birth and a 
rank hostility to all foreign creditors. Justice, with even the 
harest consideration under such conditions, is obviously 
impossible. 

That the present condition of affairs is not alone 
responsible for the cessation of debt payments, and cannot 
be accepted as a complete explanation, may be gauged 
from the fact that several of the large import houses have 
their drawers full of unpaid bills from all parts of the 
country. Among these is one account which has been 
outstanding for ten years. This was incurred to a French 
house, and amounts to 30,000f., representing a complete 
installation of machinery for a large coffee and sugar 
plantation. The debtor has been, and still is, perfectly 
able to pay this bill; but in spite of all attempts to collect 
it, in the face of all that diplomatic representations could 
do, and all appeals to the man’s sense of honour could 
effect, the debt remains undischarged. I am assured that 
the character of the trading classes here generally is very 
much open to question, and especially has this been 
observed during the long and disastrous period of the 
Zelayan domination. The baneful effect of General 
Zclaya’s dishonourable rule has apparently been felt in 
the trading and commercial classes of the country 
generally ; and the best advice which can be offered to 
manufacturers at home is to pass by Nicaragua and its 
inhabitants until such time arrives as they take a more 
serious and satisfactory view of their obligations. 

While I find it necessary to utter this warning, | cannot 
but admit that the possibilities of this country are immense. 
Under a sound and stable Government, with Courts of 
Justice which could be relied upon, and a general feeling 
of safety and security of public property, foreign capital 
would find a virgin field in Nicaragua which would richly 
reward the tilling and sowing. Like its immediate neigh- 
bour, Honduras, this naturally favoured country is teeming 
with riches which hitherto have been scandalously neg- 
lected. In the hands of the natives I doubt very much 
whether these riches will ever be turned to sufficient 
account, since, besides lacking the necessary capital with 
Which to develop them, the people are a constitutionally 
idle and indifferent race, needing the impetus of a foreign 
Initiative and foreign example to show any commercial 
wnbition, or to display any great amount of physical 
exertion. 

_ But for the fact that Nicaragua is at the present time 
in the throes of an insane and unnecessary internecine 
war, it should, and doubtless would, be the scene of much 
busy activity in the way of new railway construction, the 
opening up and the equipment of mines, the installation 
of electrical plant, and the laying of tramways. In the 
Whole of the Republic, with its enormous stretch of 
territory, there is but one single railway, but a couple of, 
or at the most three, electrical installations, and not a 
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single tramway. There are two magnificent natural 
lakes, those of Managua and Nicaragua, and not a single 
boat is to be found upon their waters. A land teeming 
with natural products, and not a really serious attempt is 
being made to develop them. Abundance of game in the 
woods, untold quantities of fish in the waters, and neither 
ever to be found upon the tables of the inhabitants. 

The only one industry which has received any kind of 
attention is that of mining ; and here, whatever has been 
or is being done is the outcome of foreign enterprise. 
Even here, however, a check was rudely and foolishly 
administered quite recently by Congress, in a fit of spite 
and resentment, passing a reactionary law, in direct 
opposition to one already in existence granting free entry 
to railway plant and material, mining and agricultural 
machinery, and appliances of all kinds likely to develop 
the resources of the country. The law was passed with- 
drawing all these most usual and customary privileges; 
but the Provisional President, Dr. Madriz, a very intelli- 
gent and enlightened man who has all the will, with, I 
fear, but little of the actual power, to hold reactionaries 
in check, promptly vetoed the resolution, and thus it 
remains a dead-letter. 

But the very fact of it having ever been proposed and 
carried shows the trend of feeling existing in certain 
circles against foreign interests; and makes one pause 
in one’s thoughts concerning the intelligence’and the good 
faith of the people of this Republic, which, with the 
exception of that of Honduras adjoining, must be regarded 
as the least advanced of all the Latin-American States ; 
and thus practically possessing, which it does as a matter 
of fact, all the opportunities of future development and 
expansion. 

Compared with, say, fifty years ago, the condition of 
Nicaragua has actually changed for the worse. In 1850 
the population was considerably over 500,000, while to-day 
I doubt very much, in spite of the claims advanced, if the 
population amounts to very much more. Certainly 
nothing has been done towards opening up any of the 
magnificent agricultural resources of the country ; and, as 
indicated, but very little towards developing its immense 
mineral resources. The most celebrated.of the country’s 
mines are those of Ocotal, in Segovia, and undoubtedly 
they are of great value. They yield their silver in the 
forms of sulphurets, bromides, and chlorides. Some of 
the mines give an argentiferous sulphuret of antimony. 
In the vicinity of Ocotal is the mine known as Limon, and 
according to authentic accounts which I have had shown 
to me, these at one time yielded enormous quantities of 
chloride of silver. But for want of requisite pumping 
machinery, which, however, could probably be installed 
for an outlay of some £20,000, this mine is closed down, 
and half full of water. 

The ores of this district yield variously from 28 oz. to 
727 oz. of silver per ton of 2000 lb., or, say, 32,000 oz. 
Then as to copper ores, these are scarcely less remarkable 
either as regards quantity or value. According to a dis- 
tinguished traveller and geologist named Bezam, who 
visited this country for mining purposes about eighty 
years ago, these copper ores are uncombined with sulphur, 
and do not require calcination. They may all be smelted 
in a common blast furnace, with the aid of equal quan- 
tities of ironstone, of which there seems to be an 
abundance in the hilly country. The ores are what the 
old Spanish miners—cute and clever men, up to all the 
“ wrinkles ” of mining of those unscientific days—called 
metal de color, red and blue oxides and green carbonates, 
with now and again the brown or pigeon breasted. They 
were easily cut, and looked as smooth as if they were 
but chalk under the knife, while they yielded anything 
from 25 to 40 per cent. of pure copper. The veins are 
generally vertical, and the large ones run east and west. 

Iron ores are, as mentioned, common throughout the 
greater part of the Republic, while platinum exists in more 
than one department. Coal has also been found, and 
some really beautiful marbles—white, blue, and variegated 
colours. 

Practically all the mining enterprises being worked 
here at the present time are British undertakings; but 
there are some of American ownership and management. 
Among the former, mention may be made of the Oroya 
Brownhill Company, Limited, which owns a group of 
mines known as “ La Leonesa,” situated near the town 
of Matagalpa, about 100 miles from the largest city—not 
even excepting the capital of Managua—in the Republic, 
named Leon. This is also the nearest point reached on 
the National Railroad, an obvious disadvantage, since 
everything in the way of ore consignments, machinery, 
and supplies must travel by cart road. The journey under 
normal conditions occupies three days, and is performed 
upon mules; while by ox wagons it takes six days. 
Freighting thus costs from £1 to £2 a ton. 

It will be thus seen how extremely backward is this 
country from a transportation point of view; and even 
as compared to such new fields as Coolgardie, Kalgoorlie, 
Klondyke, and other mining centres, it is far behind in its 
transportation arrangements. Nevertheless, the property 
of La Leonesa is an extremely valuable one, and 
undoubtedly has a future before it. 

Formerly the mines belonged to Messrs. George D. 
Enway and Co., of Boston, Mass., who for many 
years worked them and did a fair amount of develop- 
ment. To-day they are the property of an English 
Syndicate with its offices at Salisbury House, London, E.C. 

The ore contains silver and gold, and under proper 
treatment the property should prove very profitable. 
I understand that machinery is now on its way from 
English manufacturers for the equipment of the mine, 
and that milling will be commenced in earnest as soon 
as the new installation has been completed. 

It is intended considerably to increase the number of 
hands, and that these will amount to something over 500 
when the mine is in full operation seems probable. 

The Government has been asked for, and will in all 
probability grant, a concession for the erection of a large 
power plant. This will also come from England, and 
those manufacturers who provide such installations would 





do well to communicate with the Secretary of the Oroya 
Brownhill Company, Limited, at 581, Salisbury House, 
E.C., upon the matter as soon as possible. 

Another notable mine in operation is the Santa 
Francisca, belonging to the Santa Francisca Gold Estates, 
Limited, having offices at 4, Suffolk-street, Pall Mall, 
London, E.C. The group of mines includes also the San 
Luis, and several others of good local repute. The ores 
carry both gold and silver, and are easily worked. The 
mines are also very much less remote from a railroad, 
being far more fortunately situated in this respect than 
the Oroya Brownhill properties. The journey from Leon 
is but one of seven hours, the distance being only forty 
miles from that city, while the ox-wagons occupy but 
the day in transit, as against seven in going to or coming 
from La Leonesa. 

The Santa Francisca group covers a very considerable 
area, and it has been worked in part for some twenty 
years past. There are some 400 to 500 hands employed, 
and a complete installation of modern machinery has 
been set up. This includes a battery of Krupp mills for 
crushing the ores, and a thoroughly up-to-date cyanide 
plant. The mines are readily approached by an excellent 
cart road, maintained by the company, the freighting 
costing but 8s. per ton, as against the 20s.—40s. per 
ton paid by La Leonesa. 

Another important constellation of mines is that 
belonging to the Nicaragua Development Syndicate, 
Limited, having its offices at Salisbury House, London, 
E.C. There are three distinct groups, one known as 
Santa Rosa, situated two days’ journey from Leon by 
mule, and four days by ox-wagon; another being the 
Quilali, and the third the San Juan de Telpaneca. All of 
these mines are some considerable distance from any 
railroad, and consequently are somewhat backward in the 
way of equipment. 

With regard to the first named group, the property owned 
covers an exceedingly wide area, and is sufficient in itself 
to afford opportunities for more than one company to 
carry on operations. A considerable amount of develop- 
ment work has been done on the Santa Rosa, and great 
quantities of good ore have been blocked out. Owing to 
the immense supplies of timber which are found in the 
immediate neighbourhood, wood fuel is being employed 
at a very lowcost. But, on the other hand, the freighting 
costs from 25s. to 30s. a ton, which is naturally a serious 
factor in the working expenses. The machinery equip- 
ment includes a quadruple discharge mill, supplied by 
Joshua Hendy and Co., of San Francisco, and this is 
being employed in conjunction with a very complete 
cyanide plant. There are some 200 men at _ present 
employed at this mine, which is a gold and silver pro- 
ducer, and has been well known as a particularly rich 
property for several years past. 

Of the two other groups belonging to the same 
syndicate, to which reference has been made above, a 
good deal more will no doubt be heard at some future 
date. At the present time both groups, the Quilali and 
the San Juan de Telpaneca, are being worked by 
tributors, about 50 men finding employment there; but 
the machinery and equipment are as yet of small 
account. Stamp mills and cyanide plants are being 
used, but the installations will in the future be consider- 
ably augmented. 

The San Albino mine, situated in the famous Segovia 
Department, is yet another property undoubtedly having 
a promising future. Unfortunately, it is also situated ata 
considerable distance from any great city with a railway 
junction; in this case also the journey to Leon occupies 
five days upon mules and about ten days by ox- 
wagon. Nevertheless,some important plantand machinery 
have been introduced here, including turbines for milling 
purposes, with Huntington mills, and a complete cyanide 
installation. Although known for a good many years 
past as a handsome gold and silver producer, the San 
Albino was closed down until about two years ago owing 
to the lack of the necessary capital to carry on operations. 
The finances of the present syndicate are deemed 
sufficient to put the mine upon a paying basis, and even- 
tually some further extensive development may be 
undertaken. At the moment, however, the operations 
are being conducted upon a modest scale only. 

The Amaya Gold Syndicate, Limited, possesses a very 
large mineral bearing property in Santa Rosa, with 
boundaries adjoining those of the San Lucas Mine, which 
is held by the Nicaraguan Development Syndicate, 
Limited. An “arrestra” has been erected on this group, 
which was, however, also compulsorily shut down some 
few years ago owing to a similar want of working capital. 
The property has since been acquired by the Leon 
Syndicate, Limited, a small but ambitious concern, which 
is endeavouring to obtain the necessary capital to do the 
work which is requisite to bring the mine to a producing 
and profit-earning stage. The ores are silver and gold 
producers, and bear a strong resemblance to those of 
the Santa Francisca and La Leonesa properties. 

At all of these mines, I understand, labour is both 
plentiful and eificient. At various times raids upon 
the workmen have been made by both sides in the 
present unfortunate war, but where the possibility of 
the mines being closed down for lack of labour has 
been seriously in question, the Government at least has 
performed the necessary act of grace in allowing the 
captured men to be set free. Strangely enough, too, 
the carrying on of the war has but little interfered 
with the operations of these mines otherwise, and the 
transportation arrangements have, on the whole, suffered 
but little. Nevertheless, the state of affairs is a serious 
drawback, as may well be understood, to the successful 
opening up of many of the temporarily closed mines, includ- 
ing a numberof particularly promising ones ; andall further 
investment in new machinery and plant is certain to be 
suspended until public safety is once more assured and 
peace proclaimed between the opposing factions. This 
according to the President’s promised assurance made to 
me only to-day is to take place “ within a month from this 
date.” We shall see how the promise is redeemed. 
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PASSENGER TANK ENGINES. 
No. IV.* 


We illustrate above and on page 187, by the courtesy 
of Mr. Dugald Drummond, Chief Mechanical Engineer, 
a class of tank engine used for working the very heavy 
local traftic of the London and South-Western 
Railway. The growth of this trattic has been 
remarkable. For many years it was conducted 
by the very handsome little outside-cylinder 
tank engines designed by the late Mr. Beattie. 
These were brought out in 1863 during the 
struggle to substitute coal for coke, and had 
double fire-boxes. That is to say, the tire-box 
was divided transversely into two by a high 
water bridge, and then came two fire-doors, one 
above the other, the upper door giving access 
to the further grate. The grates were fired 
alternately in order that each might “ burn the 
smoke” of the other. As an example of the 
growth of traflic, it may be stated that the 
morning City trains, Wimbledon to Ludgate- 
hill, in the “seventies” consisted of a guard’s 
van and four or five coaches, weighing about 
12 tons each. The demand for space grew, and 
finally the train consisted of thirteen much 
larger coaches, all that the platforms could 
accommodate. There is a very heavy incline 
from Herne Hill to Tulse Hill, and the need 
on this and other suburban branches for more 
powerful engines became pressing. The Beattie 
engines had 154in. cylinders and 20in. stroke, 
with water-carrying capacity of 500 gallons. 
The trains at that time were composed of 
4-wheeled light coaches, each weighing about 
7 tons. In 1882 many of these engines were 
converted into tender engines for branch lines 
where passenger and goods traflic existed, and 
others put to shunting duties, and in course of 
time they were gradually broken up. In 1875 
Mr. Beattie procured six bogie tank engines, 
with 17in. by 24in. cylinders, and a water- 
carrying capacity of 1100 gallons. These gave 
such good results with the then increasing loads 
that the traffic department complained of the 
inefficiency of the smaller Beattie tanks. In 
1879 the late Mr. Adams brought into use 
twelve heavy bogie tank engines, built by 
Messrs. Beyer and Co., having 18in. cylinders, 
24in. stroke, and a carrying capacity of 1650 
gallons of water. In 1882 these were followed 
by radial tanks with 17$in. cylinders and 24in. 
stroke, which successfully met the increased 
loads of 6-wheel stock until 1897, when the 
modern 4.4 tank engine 18}in. by 26in., was 
introduced by Mr. Drummond, and is now the 
standard tank engine for heavy suburban traffic. 
These trains consist of eight and ten bogie carriages 
weighing 280 tons, at an average speed of 414 miles an 
hour. These engines worked the main line express pas- 
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senger traffic between Exeter and Plymouth from July, 


1897, for two years, when they were replaced by tender 


engines. It will be seen that Mr. Drummond retains the 
driving wheels in frontsystem, carrying the trailing instead 
of the leading end onabogie. Itis true that the engines 
are run either end first, but chimney first is preferred. At 



























































The pumps are of the duplex type, each 


injectors. 
The steam cylinders 


working the slide valve of the other. 

are 44in. diameter by 84in. stroke. The water cylinders, 

of course, have the same stroke; the piston diameter is 

34in.; the respective areas being 15.9 square inches and 

9.6 square inches. The economical efticiency of the boiler 
is increased about 13 per cent. by heating the 
feed water, which implies that the temperature 
of the latter is not far below the boiling point. 
But the benefit does not end here, because the 
boilers steain more easily, and are spared the 
strains due to well marked differences in tem 
perature. 


Principal dimensions, 





Boiler 
Length of barrel 1Oft. Gin 
Diameter outside {ft. din. 
Length of tire-box 6ft. din 
(;rate area ; 20.36 square feet 
Number of tubes 216 
Diameter of ditto outside ]fin. 
Heating surface, tubes 1067.7 square feet 
Fire-box 123.9 square feet 
Total ditto 1191.6 syuure feet 
Working pressure 150 Ib. 
Rail to centre of boiler 7ft. 6in. 
F Engine 
2 Cylinders e 1Shin. 26in. 
N Driving wheels, diameter 5ft. Jin. 
2 30gie 3ft. Zin. 
Wheel base ... 23ft. 7in. 
Length over buffers 36ft. din. 
Capacity of tank 1300 gallon- 
Fuel space .. 90 cubic feet 
' Total weight, running order 54 tons 15 ¢ 
' TRADE OF GOTHENBURG.—A consular report dealing 
with the trade of Gothenburg during the year 1909 
- states that, in spite of the depression under which a 
industries suffered during the past year, many improve 
' ments were tu be'noted in electrical engineering. As to 
the power industry, the supply of power from one of the 
' largest companies, viz., Sydsvenska Kraftaktiebolaget, 
began in the course of the year. The Trollhiittan 
' Works, which began its delivery of power in 1908 from 
its provisional establishment, extended its lines in 190! 
to Gothenburg, Alingsas and Skifde, and began supp!y 
ing the last-named town with power. The Hemsjé 
Company set going its new power station at Torsebro 
during the year. In Norrland oniy one large power 
station was opened, viz., Ungers Industriaktiebolags 
power station at Arbra. Stora Kopparbergs Bergslag~ 
; power station at Bullerforsen is still in hand. rhe 
L------------"-= power station of the Uddeholm Company at Forshult, 


Section thro. Fire Box 


thro. Smoke Box 
Looking Back 


Looking Back 
“The Engineer” 


SECTION OF L. & S.W. RAILWAY TANK ENGINE 


the side of the engine under the running board may be 
seen the donkey feed pump. In the side tanks, as 
may be seen from the cross section herewith, there 
are 284 square feet of tubes through which exhaust steam 


passes, raising the temperature of the water too high for | 


| such as better water legislation, control of rivers and lakes, 


and the Visterdaliilfvens Kraftaktiebolags power 
station at Mockfijiird have started, and Hellefor- 
Bruks Aktiebolag has begun the harnessing of four 
of its waterfalls in Svartilfven. The town of Umea 
has begun the construction of a power station at 
Klabbile on the Umea River. The large steam 
turbine station at Gellivare was ready to start wi 
at the close of the year. An association, under th 
the Swedish Water Power Association, was formed 
in 1909 for the promotion of a rational use of the water 
power. ‘This association has, on its programme, several qu 


tions of great importance for the economy of the water pow: ‘dj 
ant 
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DETAILS OF THE 








Fig. 6—-ASSEMBLING ONE OF THE_TRUSSES 


ST. ANDREWS RAPIDS DAM. 


By H. P. BORDEN, A.M. Can, Soe. C.E.* 
No. IT.* 
Spans 1 to 6 inclusive are composed of three 


trusses, 126ft. Sin. long, and 21ft. deep, centre to centre. 
The upstream and centre trusses are designed to carry 
equal loads, and have their main members alike. The 
downstream trusses for these spans, while of a similar 
type, are considerably lighter in construction, having 
much less work to do. Span No. 7 is composed of two 
trusses of equal length and height to the other spans, 


but of still lighter construction. The steel used is 
ordinary commercial O.H. medium steel, having an 


ultimate strength of not less than 58,000lb. per square 
inch, and an elastic limit of not less than 33,000 Ib. per 
square inch. 

All brackets and other details of these trusses, to which 
the working members of the bridge are attached, are put 
in place with the utmost care, the most rigid inspection 
being required to prevent any mistakes or careless shop 
work that might tend to prevent the easy and accurate 
movement of the parts so necessary for the success of 
the work. 

Highway floor —The highway floor is carried on four 
rows of stringers spaced 7ft. 5in. centre to centre, these 
in turn being carried on plate girder floor beams attached 
to each post of the truss. The stringers are composed 
of one 15in. I-beam at 42 |b. per foot, and rest on a cast 
iron shoe attached to the top flange of the floor beam. 
The floor beam is 36in. deep, back to back of angles, 
having each of its flanges composed of two angles 6in. 
by 4in. by }in. and a web plate 35}in. by jin. The web 
is stiffened by vertical angles 3in. by 3in. by ;*;in., every 
other one being directly under a stringer. Cross struts 
consisting of a 12in. channel at 20} lb. separate the 
stringers over the floor beam, and are connected to the 
ends of both stringers. The floor itself consists of a 
series of arches of cinder concrete springing from the 
bottom fiange of the stringers, having a thickness of 
Ytin. at the crown, the top surface being 3in. above 
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The cinder concrete has a proportion of 1:23:6, the 
granite concrete being 1:2}:5. 

The steel reinforcing consists of No. 22 four-warp wire 
cloth, stiffened with ,';in. steel rods woven into the cloth 
at intervals of 9in., and the whole placed between the 
stringers so as to take the form of the arch, and act as 








Fig. 7—TESTING A CURTAIN ON 


ITS FRAME 


supported on floor beams composed of 24in. at S0 |b, 
I-beams spaced 7ft. llin. centre to centre. Two rows of 
longitudinal struts, composed of twelve channels at 
204 lb., extend between these floor beams, forming a 
series of square openings down the centre, through 
which the curtains can be hoisted. The remaining sje 
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Fig. 8—DETAILS OF CURTAIN FRAME GIRDERS 


centering. The underparts of the arches are plastered 


with cement mortar, so that all parts of the wire and rods 
are completely covered. 

It was required that the floor of the roadway be able to 
stand the following tests :- 
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the top of the stringers. Over this is laid a layer 
of granite concrete 2in. thick at the centre of the road- 
way, tapering to nothing at the sides. Over this again is 
Juid the wearing surface, consisting of 1}in. of asphalt. 





* No. I, appeared August 12th, 
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Fig. 9—LARGE CRANE FOR LIFTING CURTAIN FRAMES 


1. A distributed load of 600 lb. per square foot on the 
whole of a panel between two stringers. 

2. A concentrated load of 3000 lb. per square foot over 
any 10 square feet. 

3. A concentrated load of 10,0001b. on any square foot. 

Working jfloor—The working floor—Fig. 4 ante 


1s 


End View A.A. 


between these longitudinal struts and the chords is filled 
with a horizontal cross bracing composed of two angles, 
Sin. by 3in. by ;5;in., to each panel. The floor, with the 
exception of the centre open space, is covered with steel 
chequered plate. 
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Half Section B.B. 


Half Section C.C. 
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Vain floor.—This floor is maintained by floor beam: 
composed of 15in., at 42 lb. I-beams, spaced 7ft. Llin., 
centre to centre, alternating with those of the working 
floor. Two rows of stringers, each composed of one 15in. 
channel at 33 Ib., spaced at 2ft. 6in., face to face, extend 
between the floor beams and carry castings, bearing the 
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hinged end of the curtain frames. Stiff horizontal bracing 
of the Warren type, composed of two angles, din. by 3in. | 
by ims latticed, connect with alternate ends of the 
floor beams, and also the stringers and transmit to the pier | 
the horizontal reaction of the upper end of the curtain | 
frame, as explained before. This floor, unlike the working | 
floor, has no covering. : 
Curtain frames.—In studying the lay-out of the curtain | 


The girders composing each group of frames are rigidly 
braced together, with two panels of cross bracing at the 
top, as well as with six rows of horizontal struts between 
them. 

Curtains.—The curtains are composed of 50 wooden 
laths, 7ft. 74in. long, Sin. deep, and varying from 12}in. in 
thickness for No. 2 to 3,);in. for No. 50, each lath in- 
creasing j;in. Lath No. 1 is 1}%in, in thickness, being 


frames it was found that the best results were obtained | specially designed to accommodate the castings carrying 


py arranging these girders in groups of two and four. By | 
this means the ends of two adjacent sets of curtains rest | 
awainst the outside girders of the larger group, by this means 
redueing the chance of leakage to a greater extent than if | 
the ends rested on two independent frames. There are, | 
therefore, three different designs of girders, viz., the 
two in the smaller group of frames, marked O, the two 
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the links and attachments for the supporting chains. The 
laths are made of long-leaf Southern pine, classified as 
| “ clear timber,” thoroughly seasoned and the best quality 
obtainable. 
The links connecting the laths are of copper, and are 
designed, cast, and machined with the greatest possible 
The copper itself is composed of 88 parts of copper, 
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Fig. 10-CRANE FOR 


centre girders in the larger group, marked P, and the two 
outside girders in the same group, marked Q—Figs. 2 
and 3ante, and Fig. 8 herewith. 

The girders are 34ft. 8!3in. long from centre of pin-hole 
at the upper end to the extreme lower end. They are of 
luilt-up girder construction, being 2ft. 3in. deep, back to 
back of angles at the lower end; the upper 11ft. tapering 
to Yin. The flanges of girder O are each composed of 
two angles, 3in. by 3in. by jin., for the full length, and one 
cover-plate Tin. by jin. by 84in. long, starting from the 
lower end. The web is a solid plate 26jin. by y;in.— 
tupering at the top as indicated above. The web is 


supported by stiffening angles 34in. by 3in. by jin. with | 


filler plates, spaced at irregular intervals to suit conditions. 
Girder P is the same as girder O, with the exception that 














Fig. 11 


the flanges are each of two angles 3in. by 3in. by ‘in. 
and cover plates Tin. by ;;in. Girder Q has a somewhat 
different construction. The downstream flange is com- 
posed of one angle only, 43in. by 3in. by Jin. for the entire 
length. The flange of the upstream edge is one angle 
bin. by 3}in. by Zin. with the short leg outstanding, for 
the parallel portions of the girder, one angle 4in. by 3in. 
by Jin. being used for the tapered end. For the lower 
15ft., however, an extra flange angle 6in. by 3}in. by 
in. is used, and the web plate allowed to run through 
3in. between these angles. This 15ft. length of flange 
angle is not required, however, as working material, but 
as a shelf against which the curtain may rest. When the 
curtains have been rolled up to their proper height, this 


frame can swing to its horizontal position and clear with | 


a comfortable margin the ends of the adjacent curtain. 
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LIFTING CURTAINS 


10 parts of tin, and 2 parts of zine. A finished link, 
| tested to destruction, was required to resist an ultimate 
stress of 20,000 Ib. per square inch at the point of rupture. 
The pins used to connect the links are phosphor bronze, 
with an ultimate tensile strength of 140,000 Ib. per square 
inch. A series of assembled links is required to 
resist without deformation or alteration a tensile stress 
of 18,0001b. per square inch. The spiral casting at 
the foot of the curtain is of cast iron, and is cast and 
machined with great care in order to give the correct 
initial impulse to the curtain when it first starts to roll. 

Before leaving the shop every truss and every curtain 
was required to be completely assembled, and the latter 
to be rolled a number of times to ensure its perfect work- 
ing condition—see Figs. 8 and 9. When suspended at 
its full length it was required that the upper edge of lath 
No. 1 and the lower edge of the spherical casting at the 
foot should be exactly parallel, and when entirely rolled up 

' the ends of the laths at both edges of the curtain were to 
form an exaet plane, to be parallel to each other and 
at right angles to the upper edge of the lath No. 1. 
Unless a curtain could fulfil these requirements it was 
rejected. Such requirements were necessary to guarantee 
that the curtains when operated would work exactly 
as intended, and that there would be no danger of binding 

| with the adjacent curtains. One hundred and ten com- 
| plete curtains in all are required for the dam, but to 
provide for contingencies the contractor was required 
to furnish twenty extra curtains with fittings complete, 
over and above the actual number required. 

Travelling cranes.—Four cranes are employed for 
hoisting the curtain frames; two large cranes, with two 
sets of chain sprocket wheels for lifting the larger frames 
marked 1-15, and two smaller cranes with one sprocket 

| wheel for lifting the frames marked 2-14—see Fig. 2 ante 

and Fig. 9. The large crane has the following electric 

equipment :—One Canadian General Electric type C.Q. 

15, 20 horse-power, 230-volt motor for operating the lift- 

ing machinery; one C.G.E. type C.O. 2503, 2 horse- 

power motor, 220 volts, attached to the trucks ; two C.G.E. 

controllers conveniently placed to allow the operator to 
| control the hoisting or travel of the crane with the greatest 
| ease. The crane is also fitted with a C.G.E. magnetic 
brake attached to the hoisting motor. Power for the 
| motors is delivered by means of an overhead trolley bar 
| and feed wires, leading from the power-house. The 
| smaller girder crane is of the same general design, except 
that it is capable of lifting one chain only. It is equipped 
with a C.G.E. type C.O. 2505, ten horse-power motor, 
| 220 volts, for hoisting, and has exactly similar controller 
and magnetic brake. This crane, however, has no driving 
| motor, since it is comparatively light, and can be readily 
moved by hand. There are three cranes for handling the 
curtains, all exactly alike, each crane, as stated before, 
working two spans—see Figs. 10 and 11. These cranes 
| are equipped with a C.G.E. type C.O. 2503, two horse- 
| power motor, 220 volts, and a C.G.E. controller. Provision 
is also made so that the lifting can be done by hand by 
means of a crank which, on account of the comparatively 
light load, renders it easy of operation. No propelling 
motors are used, the cranes being light enough to be 
readily moved by hand. There are also six travelling 
overhead cranes, four 4-ton cranes over the working floor 
of the dam, one 2-ton crane in the repair shops, and one 
2-ton crane in the dynamo room. These cranes are of 
the ordinary type with I-beam bridge, hand-chain drive, 
and spur-geared sprocket chain hoist. 
Repair shop and engine-house.—This building embraces, 
properly, boiler-room, engine-room, machinery and store- 














| 





| system, with seven boxes in various situations. 





room, and office. It is a one-storey brick building, 90ft. 
by 40ft., and thoroughly equipped for the purposes for 
which it is intended. The mechanical equipment called 
for in the specifications is as follows :— 

Boiler-room.—One C.G.E. boiler, having 735 square feet 
ofheatingsurface. One“ Champion ” forge, with half hood. 

Eingine-room.—One Robb-Armstrong engine, 10in. side 
erank, left hand, direct connection with C.G.E. 40 kilo- 
watt direct-current generator, 250 volts. One C€.G.E. 
motor generator set ; motor 60 horse-power direct-current 
generator, 40 kilowatts, 2080 volts. One switchboard with 
three panels. One two-ton I-beam overhead crane, as 
mentioned above. 

Repair shop.—One two-ton overhead crane, as men- 
tioned above. One double cross-cut saw and counter 
shaft, especially designed to cut laths 7ft. 7jin. long, and 
at the same operation cut two notches to fit links jin. 
deep, 443in. wide, and 5ft. 8}in. centre to centre. One 
No. 3 self-feed rip saw and countershaft. One 12in. four- 
sided moulder, capable of planing in one operation the 
four sides and the quarter rounds of the laths of the cur- 
tains. One wood-boring machine for ,';in. and }in. holes, 
3hin. deep. One direct-current C.G.E. motor of sufficient 
power to run the above machinery, with magnetic brake. 
The machinery in the repair shop is so arranged that 
there is room left on side track off turntable for three 
curtain cranes and for skids to carry twenty spare curtains 
rolled up, one high, and for two curtains laid flat for 
repairs, allowing room also for working the overhead 
cranes. Wire cupboards are also provided for the lath 
templates, spare tools, &c. The building is lighted 
throughout by electricity. Other than the works called 
for on the plans, the contractor was required to furnish 
the following material and equipment:—(1) Six sets 
of Manilla rope blocks, complete, to lift footbridge. 
(2) Six 15-ton Norton jacks, 9$in. high. (38) All the 
electric wires and cables, their attachments and connec- 
tions. (4) Twelve round poles about 20ft. long to stop 
water between end curtains and piers. (5) A telephone 
(6) 700 
lineal feet of track, 2}in. rails, 20in. gauge, with three 
switches and one turntable in the shop. (7) Four platform 
cars and one coal car. 

The work is being constructed by the Department. of 
Public Works, Canada, of which Mr. Eugene D. Lafleur 
is chief engineer, the work, however, being under the 
direct supervision of Mr. A. St. Laurent, Assistant Deputy 
Minister of the Department. Mr. H. E. Vautelet was 
consulting engineer for the whole work, and designed all 
the special machinery, as well as preparing all plans and 
specifications in connection with the movable parts of the 
dam and service bridge. The field work was in charge 
of Mr. A. R. Dufresne, resident engineer of the Depart- 
ment, who also prepared all the plans for the lock and 
masonry work, under the direction of Mr. A. St. Laurent. 
The plans for the lock gates and filling and emptying 
valves were executed by Mr. S. J. Chapleau. The mill, 
shop, and field inspection was performed by the Canadian 
Inspection Company of Montreal. 








INTERNATIONAL RAILWAY CONGRESS. 
No. VI.* 

AmonG the other subjects discussed at the Congress to 
which some reference should be made was that of the 
design of steam locomotives for very high speeds. An 
interesting report was presented by Mr. Wm. Garstang to 
Section 2 dealing with American practice in this respect, 
the report for other countries having been entrusted to 
Monsieur Courtin. The original inquiry related to the 
design of steam locomotives for obtaining regulation 
speeds exceeding sixty miles per hour, but in the case 
of America the question was modified to include regula- 
tion speeds of fifty miles per hour or more. Mr. 
Garstang, who is the superintendent of motive power for 
the Cleveland, Cincinnati, Chicago, and St. Louis Rail- 
way, points out in his report that there is a marked dis- 
tinction between the railway service required to meet the 
demands of the American public as compared with 
European practice. Among other things the deadweight 
per passenger carried in America is largely in excess of 
that common on European railways. High-speed trains 
in the United States are ordinarily composed of from six 
to eight vehicles, making the average weight of the trains 
416.5 tons. The full list of questions sent out elicited 
some very complete replies, a most comprehensive report 
being furnished by the Atchison, Topeka, and Santa Fé 
Railway. 

Mr. Garstang said that he had never been a believer in 
the necessity of special designs to suit the requirements 
of high-speed service, holding the opinion that the secret 
of success of locomotives used on long sustained high- 
speed runs lay in boiler capacity and the ability of the 
engine crew to secure the highest boiler efficiency at low 
fuel expenditure. An important improvement in his 
opinion in connection with long sustained high-speed runs 
would be the introduction of a successful feed-water 
heater that would deliver water at temperatures of 
190 deg. Fah. or higher, the heating to be done by waste 
steam. Such a heater could be used in series with the 
injector, in order still further to raise the temperature of 
the water delivered by the injector to such a point that on 
its introduction to the boiler proper it would be practically 
at the boiling point. This, the reporter claimed, would 
result in an economy in fuel considerably in excess of the 
advantage said to have been gained by some forms of 
superheaters. Although laboratory tests had been very 
extensively made in America, and the plants at Purdue 
University and in the Pennsylvania Railroad shops at 
Altoona had both been largely instrumental in producing 
reliable data regarding the factors making for the highest 
degree of efficiency, no conclusions had been reached to 
demonstrate the superiority of either the piston or the 
flat type of slide valve, or the relative merits of the shift- 
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ing link or Stephenson type of valve gearing as opposed to 
the stationary link constant lead gear on the Walschaerts’ 
principle. There was, however, a marked tendency, said 


the reporter, on the part of some American designers to | 


use the latter in recent construction. 
Locomotives in America were, it was pointed out, 


designed for all-round service, and a locomotive might be | 
employed to haul trains at high speed in one direction | 


and to make the return trip with a stopping train. 


This condition of affairs required the locomotive to be | 
run at constantly varying piston speeds, for which con- | 


stant lead valve gears were not adapted. On the other 
hand, shifting link valve gears of the Stephenson type, 
while having inherent defects, readily adapted themselves 
to variable piston speeds, and would give considerably 
better service from a standpoint of steam distribution 
than the Walschaerts’ gear, since the latter was an 
invariable quantity so far as angular advance necessary 
to the higher piston speeds was concerned. The types of 
locomotives generally employed were the “ Atlantic ” 


(4-4-2), the “ Pacific” (4-6-2), and the “ Prairie” (2-6-2). | 


The majority. of the locomotives designed for high 
speed had a leading truck or axle and were equipped 
with tenders. Two or three driving axles were generally 
used, and modern engines were generally fitted with a 
trailing axle to permit the construction of the large fire- 
boxes and boilers required. The leading trucks and trail- 
ing axles, and sometimes the driving axles, were provided 
with ample lateral movement, permitting easy running on 
curves. 
balanced or non-balanced slide valves were used for 
steam distribution, although piston valves were generally 
employed on the newer types of engines. The revolving 
parts were completely balanced by counterweights. 

A very complete report was presented by Herr Moriz 
Jesser on locomotives and rolling stock for narrow-gauge 
railways. The principal questions discussed in this report 
were the most recent types of locomotives, the advisability 
of protecting the moving parts, and the latest types of 
carriages and wagons. Replies were received from no 
fewer than 126 administrations, and a vast amount of 
detailed information is available, for which the report 
itself should be consulted. The reporter emphasised the 
important properties essential in a narrow-gauge loco- 
motive as smooth running at a proper speed round curves, 





The locomotive was simple or compound, and | 


exceeded by one American locomotive. The Bengal- 
Nagpur types of locomotives are also distinguished by 
| having the great adhesive weight of 27.5 tons, differing 
materially in this respect from the European types. On 
Swedish narrow-gauge railways, with a gauge of just 
under 3ft., where the condition as regards curves and 
gradients are very favourable, a locomotive of quite a 
different type has been developed, and, indeed, the 
| Swedish narrow-gauge engines follow the design of 
standard gauge locomotives. The distinguishing feature 
of the service on these 3ft. gauge lines is the high speed 
attained, ranging up to over 40 miles per hour. The 
most powerful locomotive running on lines of this gauge is 
one in service on the Stockholm-Rimbo line. This gives 
275 horse-power, or 11.40 horse-power per ton of locomo- 
tive, tender excluded. This is the greatest power per 
unit of weight given by any locomotive with separate 
tender, and, should traffic conditions make it necessary, 
there would be no difficulty in designing much more 
powerful locomotives for lines of this character. 

On the 3ft. American narrow gauge railways the most 
powerful locomotives are those of the Chicago, Burlington 
and Quincey Railway. The gradients and curves on these 
lines are very difficult, but in spite of these unfavourable 
conditions, and without employing any unusual design for 
the driving wheel, considerable power is obtained. This 
is due, in the first place, to the magnitude of the 
individual axle loads, which all exceed 6.4 tons, andin one 
case attain 11.81 tons. High speeds up to 39.7 miles per 
hour are considered admissible. The fixed wheel bases 


for similar curves, with a radii of between 2.35 and 3.5 
chains, and in thecase of the locomotive with the large 
rigid wheel base of 10ft. 6}in. the locomotive is only able 
to take the sharp curves by reason of the fact that each of 
the coupled axles has a lateral play of .4,in. The loco- 
motives on the Chicago, Burlington and Quincey Railroad 
of the newer type give 500 horse-power. The designs of 
locomotives for railways having a gauge of 1000 mm. 
(3ft. 32in.), vary within very wide limits, as the lines built 
to this gauge, which is the one most in favour, vary very 
much in character, the minimum radii varying between 
1.05 and 22.5 chains and the gradients ranging from .8 to 
5.88 per cent. 

On the German lines, which are of a difficult character, 
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TANK ENGINE, NATAL GOVERNMENT RAILWAYS 


and a tractive force suited to the needs of the traffic 
without exceeding the maximum axle loads admissible 
with a light road and road bed. The difticulty of making 
any comparison of the different types of locomotives on a 
uniform basis was recognised, the usual basis of evapora- 
tive power not being advisable in the case of narrow- 
gauge locomotives. A noteworthy type of locomotive in 
service on railways of 2ft. gauge was that employed by 
the Natal Government Railways on the Estcourt-Weenen 
branch, shown above. This locomotive was pointed to 
as having a very long wheel base as compared with the 
curves run over, the total wheel base being 17ft. 813in., 
while the rigid wheel base was 5ft. 83}in., an arrange- 
ment which made it possible to provide a locomotive 
having the large heating surface of 673.85 square feet, 
while keeping the moderate axle load of 5.723 English tons. 
Working ata fairly moderate pressure, the locomotive gave 
8.15 horse-power per ton of gross weight. This loco- 
motive was referred to as being superior as regards 
absolute power to the average of all narrow-gauge loco- 
motives. On the other hand, the adhesive weight and the 
maximum speed, and their relation to the power, could | 
only be considered as moderate. The maximum speed | 
given was 15 miles per hour. 

In the case of railways with a gauge of 2ft. 54in., the 
locomotives of the Saxon State Railway which were 
described embody some noteworthy features. A four- 
cylinder compound tank locomotive on the Meyer system, 
of which forty-five are in service, was illustrated in the 
report. In this case the whole load is carried on a large 
wheel base of 20ft. 4in., reducing the load to 1.53 tons per 
foot, with a maximum load of 6.8 tons, giving the con- 
siderable adhesive weight of 27 tons. The 2ft. 6in. gauge 
is represented by railways in Austria-Hungary and in 
India, and the compound tank locomotives employed on 
the Austrian State Railways are distinguished by the 
power produced, which is given as 9.78 and 10.59 horse- 
power per ton of locomotive, although this is due to a 
considerable extent to the high working pressure— 
191.18 lb. per square inch—employed, and to the com- 
pounding. The Indian narrow-gauge railways have some- 
what favourable conditions as regards curves and gradients, 
the minimum radius of curves being 3.65 chains, with 
steepest gradient of 1.9 per cent. Special reference 
was made by the reporter to a locomotive in service 
on the Bengal-Nagpur Railway, which gives 410 horse- 





power, or 13.5 horse-power per inch of gauge, a ratio only 


tank locomotives are used exclusively. The Saxon State 
| Railway has a class of four-cylinder compounds designed 
| on the Fairlie system, and intended for service on curves 
| having a minimum radius of 1.5 chains on the open line 
|and 1.25 chains at switches. This locomotive has an 
| adhesive weight of 41.14 tons and the high maximum 
| axle load of 10.4 tons. The weight is well distributed by 
| the wheel base of 24ft. 114in., so that the load only 
|amounts to 1.65 tons per foot of wheel base. On 
| the steepest gradients the available draw-bar pull is 
| 12,037 lb. The locomotive gives 395 horse-power, or 9.47 
| horse-power per ton, and must be described as one of the 
| most powerful types of its kind. 
Having examined the various kinds of locomotives in 
| service, Mr. Jesser points out that the development of the 
| locomotive has been hampered not so much by the 
| presence of steep gradients as by the other difficulties 
| presented by the track, and he refers to the proposal of 
| the general adoption of a radius of two chains per curve 
| with the following maximum wheel loads measured in a 
| state of rest :—For gauges of 3ft. 33in., 4.4 tons; gauge 
2ft. 54in., 3.9 tons; and gauge 2ft., 3.4 tons. But in 
view of the fact that these recommendations, adopted 
from the German Verein, would tend to limit the power 
of the locomotive, the reporter recommended the advis- 
ability on lines with steep gradients and sharp curves of 
having as heavy axle loads as possible. With regard to 
the design of new locomotives it is recommended, with a 
view to the increase of power, that a working pressure up 
to 14 atmospheres should be employed, that the steam 
should be superheated to 300 deg. Cent., and that com- 
pounding practice should he followed. Care should be 
taken to limit the rigid wheel base according to the 
character of the curves on the line, and if the necessary 
adhesive weight cannot be obtained inside the proposed 
limits, special arrangements should be made for lateral 
play, or by not having flanges on some of the pairs of 
coupled wheels, or having some of the coupled axles 
radially adjustable, or, finally, by employing one or two 
motor bogies movable relatively to the main frame, with 
mechanical transmission from one main steam engine or 
each with a separate steam engine. These are the main 
features of an excellent report, which was well received. 

Transhipment was the subject of a report by Monsieur 
C. de Burlet, general manager of the Belgium National 
Light Railway Company. The examination of the 
methods employed for the transhipment of goods be- 


used are much longer than those in European locomotives | 





| 





tween lines of different gauge has been before the Con. 
gress on previous occasions, and the conclusion arrived 
at was that apart from exceptional cases, the simplest 
and most straightforward system of transhipment wag 
from truck to truck upon lines placed at the same level, 
The only other system which could be usefully employed 
as being of a simple character and not involving much 
expense is that ofraising the narrow-gauge track in such a 
way that the floors of its trucks are at the same level as 
those of the standard gauge line. Experience has con- 
firmed the view that transhipment is no obstacle to the 
development of subsidiary narrow-gauge lines. In this 
country, owing to the few narrow-gauge lines in existence, 
transhipment installations are not numerous. The Great 
Eastern Railway has one single exchange station at 
Halesworth which adopts the level system. It is likewise 
this method, but with a transhipment platform set on a 
level with the floors of the trucks, which exists at Ennis 
and at Tralee at the exchange stations on the Great 
Southern and Western Railway. In Wales three 
exchange installations with the Great Western Railway 
serve the lines from Festiniog, from Glyn Valley, and 
from Rheido]. In the case of the last-named line, tranship- 
ment is effected solely at a level, but in the two others 
there is, in addition, a raised track arrangement, the traflic 
to the main lines, slates at Festiniog, and broken stone 
for the maintenance of roads at Thirsk, being much more 
important than the traffic in the contrary direction. The 
North Staffordshire Railway, for transhipments in con- 
nection with the line recently opened from Warehouses 
to Hulme End, has used with success carrying-trucks upon 
two bogies, designed to carry upon the narrow-gauge line, 
without transhipment, the main line stock. In India and 
the Colonies the arrangement for transhipment genera||, 
adopted is that at a level, but at Gondia, on the Benga! 
Nagpur Railway, where there is an important exchange 
of mineral ore, the narrow-gauge trucks have a hopper 
bottom, and are placed upon a raised track ander which 
are installed shoots conducting the ore into the broad- 
gauge trucks placed below. In Denmark a special arrange- 
ment exists in connection with the narrow-gauge track 
from Kolding to Egtved. This line has had constructed 
special flat trucks of the two gauges, the floors of the flat 
trucks being provided with two lines of rail designed to 
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TRANSFER ARRANGEMENTS AT ABENDSTERN 


receive movable truck bodies mounted upon wheels 0.16 
metre in diameter. The arrangements at the exchange 
station make it possible for a series of movable truck 
bodies to pass from the flat trucks of the narrow-gauge 
line on to the train of flat trucks of the narrow-gauge 
line. The narrow-gauge system of Belgium, 2082 miles 
in length, possessed at the date of writing the report, no 
fewer than 145 points of exchange with lines of standard 
gauge. All these exchange stations have the level 
arrangement. The plan of fitting with four rails a few 
sections of narrow-gauge line has met with a certain 
amount of favour, and this method provides an excellent 
solution of the problem of serving, without transhipment, 
manufacturers having a large traffic. The method is, 
however, costly, ranging from £1609 to £1930 per kilo 
metre. 

It will be noted that in spite of the considerable 
development in Europe during recent years of the con- 
struction of lines of narrow gauge, transhipment at a level 
continues to be adopted in the great majority of cases. 
Only in Germany has the use of carrying trucks and 
wagons been made use of to any great extent, and many 
of these contrivances are very practical. The illustrations 
above and on page 191 show. cross sections of the raised 
track at Abendstern, where the narrow-gauge track trans- 
fers annually to the standard gauge line by means of tip 
wagons about 50,000 tons of mineral, ore, and limestone, 
and of the arrangement at Kerkerback, in which case the 
narrow-gauge track is laid upon a small bridge at right 
angles to the ordinary line. 

Motor vehicles was the subject of several reports ; that 
for Great Britain was presented by Mr. T. Hurry Riches, 
that for America by Mr. Peter Clark, of the Buffalo and 
Susquehanna Railroad, and that for other countries by 
Signor L. Greppi, of the Italian State Railway. This 
subject was dealt with in THE ENGINEER at considerable 
length on the occasion of a paper presented to the 
Institution of Mechanical Engineers, by Mr. Hurry 
Riches. The conclusions arrived at by the Congress were 
that such services facilitated local communication at a 
moderate outlay, and that from the point of view of 
economy of operation the accumulator or petrol car was 
the most suitable. The investigation of the use of small 
locomotives able to replacé automotor cars, with the 
object of securing greater independence, was recom- 
mended. : 

The growing use of motor car services in connection 
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with railways was dealt with in a report by Mr. J.C. 
Inglis, General Manager Great Western Railway. 
Mr. F. A. C. Coventry, who presented this report in the 
absence of Mr. Inglis, said that satisfactory results were 
being obtained by road motors, and that the number 
employed by railways was steadily increasing. The 
Great. Western Company, which started with two cars 
in 1903, had now over a hundred road motors in service, 
while the North-Eastern Railway had now sixty-seven 
such vehicles. Comparative statistics of traffic before 
and after the putting of road motors into service showed 
that in the case of the Great Western Railway, at all 
events, traffic had increased, the increase in one instance 
being as high as 194 per cent. Experience suggested 
that motor vehicles would in future largely supersede 
horse vehicles for light parcels delivery work. The cost 
of operating a horse and van was from 34d. to 34d. per 
mile, while a motor service would do the work at a cost 
of 2}d. to 24d. per mile, a figure which left an ample 
margin to set against the additional capital cost. 

No account of the proceedings of the Congress would 
be complete which failed to make reference to the two 
exceedingly interesting reports on the handling of perish- 
able goods by railways. That by Mr. J. M. Culp, the 
Vice-president of the Southern Railway of the United 
States, who reported for the English-speaking countries, 
dealt with the matter from both the engineering and 
commercial standpoints. He showed that the introduc- 
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TRANSFER ARRANGEMENTS AT KERKERBACK 


tion of the refrigerator car, largely adopted in America as 
well as by some railway managements in Great Britain, 
had had an important influence on tratlic developments. 
It was pointed out that the present American types of 
cars had been evolved from experiments from the Davis 
car. The principle of this car was adopted by Messrs. 
Armour and Co. on account of its simplicity, and from 
this had been produced the Hamilton car. Mr. Culp 
claimed that no improvement effected by carriers had 
shown such economic results as the refrigerator car, the 
present fresh meat, fruit and vegetable industries, repre 
sented in America by millions of dollars investment, and 
affecting thousands of square miles of territory, being 
almost entirely the product of this device. The report by 
Monsieur Richard Bloch, chief engineer of the Orleans 
Railway, is of a monumental character, and deals with 
the subject from many standpoints. It is impossible 
here to do more than call attention to its value as a con 
tribution to the literature of a subject of growing import- 
ance to railway companies. 


PARALLELING ALTERNATORS. 
No. III.* 

Tur action of the synchronising indicator supplied by 
Ferranti Limited, of Hollinwood, Lancashire, is similar 
to that of the last instrument described in the previous 
article, although the design differs in several respects. 
The general appearance of the Ferranti instrument can 
be gathered from the illustration Fig. 19. Inside the 
case there is a stator built up of laminated iron stamp- 
ings and wound with coils so as to produce a rotating 
magnetic field in conjunction with a phase-splitting 
device. There is also a laminated iron armature which 
runs in ball bearings. It is wound with coils which are 
connected with the machine to be paralleled. Thecurrent 
is led into the rotor by means of fine brushes and slip 
rings, and a similar phase-splitting device is employed so 
as to produce a second rotating magnetic field. Since 
both stator and rotor are connected across only one phase 
of the systems to be paralleled for high-tension currents, 
it is only necessary to employ single-phase transformers. 
The Ferranti synchroniser may be fitted with a signalling 
device whereby a green or red light is shown through a 
round opening in the dial. These green and red lights 
serve to show the engine driver whether the incoming 
machine is running too fast or too slow, and the arrange- 
ment is actuated in the following manner :—An arm is 
carried on the spindle of the rotor in the instrument, but 
is not rigidly attached thereto. This arm carries a red 
and green glass. The arm being accurately balanced, is 
carried round on the rotor spindle by the movement to 
the latter; but after rotating through a definite angle, it 
comes up against a stop, after which further rotation in 
the same direction of the balanced arm carrying 


* No, II, appeared August 12th. 





the coloured glass is prevented. The arm is thus 
free to move between two limiting stops in such 
a manner that when the rotor is running backwards it 
is carried backwards as far as the hindermost stop, in 
which position the red glass is in front of the window in 
the dial, but when the the rotor is running forwards the 
arm is carried in the opposite direction until it impinges 
against the foremost stop when the green glass is opposite 
the opening in the dial. The red and green glasses are 
illuminated by a lamp at the back of the apparatus. 
Instead of these coloured glasses a system of relay 
contacts may be fitted, so that when the rotor is running 
backwards one contact is closed and when running for- 
wards the other is closed. These contacts may be caused 

















Fig. 19—FERRANTI SYNCHRONISER 

to produce audible signals at any part of the station. 
Fig. 20 shows the typical connections for these instru- 
ments when used on three-phase high-tension switch- 
boards. It will be seen that there are two synchronising 
bus bars, and with the aid of plugs any one of the 
secondaries of the synchronising transformers of the 
various machines can be connected to these bars, which 
are in turn connected to two terminals of the synchronis- 
ing instrument, whilst the other two terminals are con- 
nected to the secondary of a transformer whose primary 
is connected across the main bus bars. All the firm’s 
synchronising instruments are wound for 100 volts, and 
when the pressure is higher than this transformers are 
used. For circuits above 600 volts separate transformers 
are used for each generator, as shown in Fig. 20. 
obvious, however, that these transformers may also be 
used for supplying current to volt meters, power factor 
indicators, watt meters, &c., provided the volt ampére 
ratings are sufficient. 

The British Westinghouse Company, of Manchester, 
manufactures synchroscopes of the single-phase and 
polyphase types. One single-phase synchroscope can, 
however, be used for paralleling polyphase machines 


once it has been found that the leads of the machines | 


are connected up in the right order. The pointer 


of the Westinghouse synchroscope rotates at a speed | 


proportional to the difference in speed between the 


machines, becomes stationary when they are running at | 


the same speed, and points to the zero mark when 
they are in phase. It rotates in 
of an arrow marked “Slow” when the speed of the 
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incoming machine is low, and in the direction of an arrow 


marked “ Fast’ when the speed is high, and the angular | 


deviation of the pointer from zero represents the actual 
phase- difference between the electromotive forces of the 
machines being synchronised. For machines whose 
voltage is higher than 150 volts transformers are pro- 
vided. Two and three-phase instruments require two 
transformers for the bus bars and the single-phase 
instruments one transformer for connection to the bus 
bars, and in addition each type of synchroscope 
requires one transformer for each machine to be 
synchronised. The Westinghouse instruments have 
no moving wires or brushes of any kind. It is 


claimed for them that they consume but little energy, | 


It is | 


the direction | 


and that for this reason they can be used on the same 
transformers which supply current to other instruments. 

As regards the internal construction of the Westing- 
house instruments, there is an outer or main winding 
and an inner winding. The outer winding is formed of 
two coils for a two-phase synchroscope, and of three 
coils for a three-phase instrument. The windings are 
arranged to produce a uniform rotating field within the 
coils when the latter are connected to the phases of the 
main circuit. The inner winding also consists of many 
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To Gen *1 ToGen® 2 
100 to 150 Volts 
Fig. 21 


turns of fine wire, and is connected to one phase of the 
machine to be synchronised. Although this coil is 
stationary in itself, it serves to excite a pair of movable 
iron vanes situated withir the sphere of action of the 
rotating field, in which are induced alternating poles, which 
vary in frequency and phase with the incoming machine. 
At any instant, therefore, the vanes, which are mounted 
on a pivoted shaft, but otherwise free to take up any 
position, tend to set themselves in line with the resultant 
field produced by the outer winding, with which the poles 
agree in phase at that instant. The pointer is mounted 
on the pivoted shaft, and indicates the position of the 
vanes. The single-phase synchroscope is similar to the 
two-phase type, except that a phase-splitting device is 
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employed consisting of inductive and non-inductive 
resistances, which are connected to the coils of the outer 
winding in order to obtain the rotary field. The interior 
of the Westinghouse synchroscope is very similar to that 
of the company’s power factor meter. 

Turning now to the methods of connecting these 
instruments up, the diagram—Fig. 21—shows the simplest 
case where the system is a single-phase and the pressure 
from 100 volts to 150 volts. It will be seen that two of 
the terminals on the instrument, the two lower terminals, 
are connected directly across the bus bars, whilst the two 
other terminals on the upper part of the instrument can 
| be connected to any machine that it is desired to 
synchronise by means of plugs. The synchronising lamps, 
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| it will be observed, are connected in series with the bus 
bars, and whichever machine is being synchronised, the 
plugs make the connection on the machine side. When 
the pressure is from 150 volts to 500 volts, a transformer 
is connected at the end of the synchronising bus bars, as 
shown in Fig. 22, and for pressures above 500 volts each 
machine has its own synchronising transformer, as shown 
in Fig. 23, thus dispensing with high-tension wiring. 
For three-phase instruments used for synchronising 
alternators working at 500 volts pressure and less, the con- 
| nections are as shown in Fig. 24, where a shunt or auto- 
transformer is connected across the synchronising bus 
bars, and two ordinary transformers with primary and 
secondary windings are joined across the main bus bars. 
It will be observed that two ends of the secondaries of 
these transformers are connected to a common point, and 
that with an ingenious arrangement of two and three 
point plug switches, the wiring is considerably simplified. 
Fig. 25 shows the connections for a three-phase switch- 
board working at 500 volts and above. The connections, 
it will be observed, are very similar to those shown in 
Fig. 24, but a separate transformer is used for each 
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machine, and these transformers have primary and 
secondary windings. 

To check the connections of these instruments the 
circuit leading to the upper terminals is opened whilst the 
lower terminals are left connected to the bus bars, or to 
the voltage transformers if these are used. The pointer 
will then slowly revolve and the direction of rotation 
should be towards the arrow marked “ Slow.” If the 
pointer revolves in the opposite direction the two leads 
running to the left-hand bottom terminals should be re- 
versed. The generator connections at the top terminals 
are then made, and the machine is synchronised in the 
first instance with the aid of the lamps alone. When the 
machines are in synchronism the pointer should be at 
the zero mark. Should the pointer stand at the zero 





mark when the machines are opposite in phase the con- 
nections to the top terminals should be reversed. The trans- | 
former connection to the lamps can of course be tested in | 
In some cases | 


the manner described in the first article. 
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where synchronising is commenced, with the machines 
differing very much in speed, the synchroscope will not 
give proper indications until the speed is_ correct 
within 10 per cent. Synchronising lamps are therefore 
necessary to give a rough indication until the instrument 
falls into step and shows by the direction of rotation of 
its pointer, the relative speeds of the incoming generator, 
and the machines with which it is being paralled. 

Three patterns of synchronisers are manufactured by 
the firm of Everett, Edgeumbe and Co., of 117, Victoria- 
street, Westminster, each of which show whether the 
incoming machine is running too fast or too slow, by how 
much it is out of step, and the exact moment of syn- 
chronism. Briefly, the principle of action, which is the 
same for all three models, and similar to that of some of 
the instruments already described, is that of a two-phase 
motor, in which one set of windings is fed from the bus 
bars and another set of windings from the incoming 
machine. If the bus bar frequency is the same as that 

















Fig. 26 -EVERETT EOGCUMBE SYNCHRONISER 


of the incoming machine, these fields rotate in step and 
the rotor remains at rest. If, however, the frequency of 
the current in one set of coils is higher than that 
in the other set, then the tendency of the two 
fields to keep in step will cause the rotor to 
revolve in the same direction as the fields, and at 
such a speed that each revolution represents a difference 
of one cycle in the case of the firm’s latest type of 
instrument, or two complete cycles in the case of the two 
earlier types. If, on the other hand, the frequency of the 
current in one set of coils is lower than that in the other 
set, the rotor will revolve in the reverse direction. In 
common with other makes of instruments, the rotor has 
attached to ita pointer, and from the direction of rotation 
of this pointer it can be seen whether the incoming 
machine is running too fast or too slow. The windings 
are so arranged that the exact moment of synchronism is 
indicated by the pointer coming to a vertical position, as 
shown in Fig. 26. By its position the pointer also shows 
the exact phase relationship between the incoming machine 
and the bus bars. The latest type of instrument, which is 
shown in Fig. 26 differs from the other two patterns manu- 
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factured by the firm in that all the windings are fixed, so 
that no slip rings or brushes are required. The windings 
consist of two fixed coils connected through resistances on 
to the bus bars, one coil being connected through an 
inductive resistance and the other through a non- 
inductive resistance. These two fixed coils thus produce 
a rotating two-phase field. A third winding, circular in 
form, and connected to the incoming machine, carries a 
pivoted core, at either end of which is a flat soft iron 
extension, giving a Z-shaped rotating member. This is 
attached to the pointer, and if the frequencies of the two 
voltages under comparison are the same it takes up a 
position which is dependent upon the phase relationship. 
The moving parts of the instrument are extremely light, 
and owing to this and the provision of a magnetic damp- 
ing arrangement the position of the pointer follows very 
aceurately the phase relationship between the two 
machines. In one of the other patterns manufactured 
by the firm a signalling arrangement is provided whereby 
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£275. The frame looks light, and the whole machine is 
small compared with the others, but its past history 
forestalls adverse criticism under this head. The drivin 
mechanism consists of a pair of horizontal opposed 
cylinders on a single crank, and of 6}in. bore by 5in, 
stroke, giving 18 brake horse-power at about 850 revoly. 
tions per minute. The inlet valve is vertical and auto. 
matic, while the exhaust valve is horizontal and mechani. 
cally operated. The carburetter is fitted to use parattin, 
and is asimple form of float feed spraying on to hot pipes: 
the vaporisation is apparently very perfect, as the 
length of pipe from the carburetter to the cylinder jg 
considerable, and might be expected to result in recon. 
densation, in spite of the lagging, yet there is very little 
smoke. Starting is by petrol, anda small tank is fitted at 
the front to carry this. An enclosed governor is fitted on 
the half-speed shaft and attached to the throttle. The 
ignition is by coil and accumulator, the commutator being 
onthe end of the half-speed shaft. Coolingis by the thermo. 
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a red or green light is shown in the round opening in the 
dial, according to whether the incoming machine is run- 
ning too fast or too slow. This arrangement enables the 
engineer at the stop valve to judge whether to increase or 
decrease the speed of his engine. In addition to this a 
relay attachment can be fitted whereby, in addition to 
green and red signals being given on the instrument 
itself, a separate signalling arrangement can be fitted 
close to the stop valve of the engine. This arrangement 
is obviously useful in the case of large stations where the 
switchboard is not always in view of the engine driver. 
For high voltage installations synchronising transformers 
are obviously required with these instruments. 


THE ROYAL AGRICULTURAL SOCIETY'S 
TRIALS. 
No. I1.* 
Tuts week we are able to deal with the purely technical 
aspect of the competing machines. The first machine 
on the list is the now well-known “Ivel” agricultural 


Three-Phase, 500 Volts and above 


Fig. 25 


syphon system, there being no pump, fan, or radiator ; the 
builders have found that there is a risk in trusting to the 
ordinary farm hand, and therefore allow the water to boil 
in the 50-gallon tank—only issuing working instructions 
that the tank shall be filled up after tive hours’ running 

a point which tends to simplicity and absence of 
trouble from over-heating. The lubrication is positive, 
and yet very simple. Two small plunger pumps are 
driven from the half-speed shaft, sucking from a sump 
under the crank chamber, and one delivering to each of the 
two main bearings, thus obviating the risk of one bearing 
being starved of oil with no apparent failure of the circula- 
tion ; thence the oil passes through the drilled crank webs 
to the big ends, and thence it is splashed on to the cams, vc. 
From the motor the power is transmitted through a 
leather-faced cone clutch and a Hans Renold silent chain 
to a countershaft, and thence by an ordinary roller chain 
to the back axle; only one speed is fitted, which gives 
about 24 miles per hour, while reverse is obtained by means 
of asecond clutch, which engages a pair of spur wheels 
instead of the silent chain wheels, on the same principle 
as the Parsons marine reversing gear. On the outer end 
of the clutch shaft is the pulley for driving thrashing 
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motor, entered by the Ivel Agricultural Motors, Limited, ; machines, «ce. 
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The connections from the steering pillar 


46, Poland-street, London, W. The machine consists of a | to the steering wheel appear to be very light, having onl) 


light three-wheeled channel iron framed structure, the 
cheapest machine but one in the trials, the price being 
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that they have stood for years. 
| 14in. rubber tire on the centre of its face to relieve th 
vibration when on the road, and this is replaced by an 


tin. rods with adjusting screws; but we were informed 
The front wheel has a 
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Fig. 2—THE MANN TRACTOR ENGAGED IN PLOUGHING 
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iron one when ploughing to help in steering. The 
machine while actually competing had no protection for 
the motor from the weather, but an easily removable sheet 
metal bonnet is supplied. The weight is only 33 ewt., and 
it appears to be a very handy little machine. A second 
machine of the same make is also entered, the chief 
differences being an increase in price, magneto instead 
of coil and accumulator ignition; all three wheels are 
mounted on springs, and two speeds are fitted instead 
of one. A view of the motor is given in Fig. 3, 

The next machine is the ordinary type of steam tractor, 
entered by Messrs. J. and H. McLaren, of the Midland 
Engine Works, Leeds. This is the highest priced machine 
entered, its price being £530; this, however, is due to the 
fact that it is designed to deal with a six-furrow plough 
and not a three only, the horse-power being 40. The weight 
is five tons, but all four wheels are mounted on springs. 
Three speeds are fitted, and the usual winding drum, 
while economy is especially aimed at by the provision of 
a feed-water heater and a steam superheater. 

The Mann Patent Steam Cart and Wagon Company, 
Limited, of Pepper-road Works, Hunslet, Leeds, entered an 
entirely new machine, specially designed for pulling a plough 
direct, and other agricultural work. It consists of a steam 
tractor on the builders’ now well-known lines, with com- 
pound horizontal engine mounted on the top of the boiler, 
and having cylinders 4in. and Tin. diameter by Tin. stroke, 
with a working pressure of 2001b. per square inch; firing 
is at the side instead of at the end as usual, in order to 
save length. The chief innovation consists in having the 


two back wheels inside the frame instead of outside, and | : 
| hand; the inlet pipe is exhaust heated’ ‘throughout its 


so bringing the track inside that of the two front wheels ; 
the back wheels are each 1ft. 9in. wide, and between them 
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carry about two-thirds of the total weight, and this 
arrangement affords quite valuable advantages from the 
agricultural point of view. It appears, however, to tend to 
reduce the stability of the machine on rough ground. 
Sufficient coal and water can be carried for half a day’s 
work. Two speeds are fitted, and power is transmitted to 
the back wheels by means of Hans Renold silent chains. 
The usual winding drum, fly-wheel for driving machinery, 
good brakes, &c., are fitted, and the whole machine weighs 
43 tons, and is sold at £400. 

The firm now known as Messrs. Saunderson and 
Gifkins, of Elstow Works, Bedford, had two machines 
of different sizes, and a description of one may be taken to 
apply generally to both. The K type, “‘ Universal Motor” 
as it is called, is a four-wheeled rear-driven machine fitted 
with a four separate casting cylinder vertical paraffin engine 
having cylinders Sin. diameter by 6in. stroke, and giving 25 
brake horse-power at about 800 revolutions per minute. 
The inlet and exhaust valves are on opposite sides of the 
cylinders and mechanically operated. The ignition is 
by both a Simms high-tension magneto and a single 
trembler coil and commutator. The magneto and 
commutator are fitted well up under the roof of the 
shelter, driven from a vertical shaft off the half-speed 
shaft by skew gearing ; the commutator and magneto are 
advanced together without any correction; the coil is fitted 
under the driving seat; the two plugs are both over the 
inlet valve. The carburetter is arranged to burn paraffin, 
and has an adjustable jet to suit varying grades of fuel ; 
this adjustment looks almost too simple, and might be 
interfered with to its detriment by an @@jnorant farm 


length. The five main bearings are lubricated by a sight 
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feed drip, the big ends, Xc., trusting to splash. Good 
inspection doors are fitted for the whole length of the 
engine. The circulating pump is driven direct off the 
end of the half speed shaft, and a large honeycomb 
radiator and fan are fitted at the forward end; the water 
discharge pipe from the cylinders does not appear to be 
taken from the highest part of the cylinders, and from 
the latter a vapour pipe has been fitted as an after thought, 
but this will be rectified in future engines, this being the 
first of the type. A governor is fitted on the ignition shaft. 
The drive is transmitted from the engine through a large 
leather-faced cone clutch to the gear-box, in which are 
three speeds for both ahead and for the reverse, and thence 
by a pair of spur wheels to the driving wheels. Threc 
brakes are fitted, of which two are inter-connected with 
the clutch pedal. The belt pulley is on the after end of 
the clutch shaft. All the axles are spring mounted, the 
forward one being, in addition, ingeniously pivoted in the 
centre of its length, so that one wheel may be as much 
as 2ft. higher than the other before the frame can be 
twisted—see Fig. 5, page 194. The spring towing bar is 
attached direct to the centre of the back axle, which 
renders steering easy, even under the worst conditions. 
A 45 horse-power machine—see Fig. 1—is also shown by 
this firm, priced at £450, while the 25 horse-power is £360. 

Wallis and Steevens, Limited, of the North Hants Iron- 
works, Basingstoke, have a 32 horse-power tractor of 
standard type—see Fig. 4—in which a great advantage 
would appear to be gained by covering in all the working 
parts by an oil-proof covering, so that they all run 
in oil. This casing also forms a bed-plate, and takes up 
the thrust of the piston, which should relieve the boiler 
of strain. The engine is, of course, compound, and is 
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fitted with winding drum, two speeds, governor, &c., and 
is sold at £410. In connection with this price it should be 
noted that the machine is built to comply with the 
regulations for a five-ton tractor in every respect, which 
cannot be said of all the competitors, while it is also 
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capable of dealing with much heavier loads than a three- 
furrow plough. 

We understand that the Society’s Award has been 
made to Messrs. J. and H. McLaren, of Leeds. 





FIRE AT THE BRUSSELS EXHIBITION. 


A TERRIBLE disaster has befallen the Brussels Exhibi- 
tion. A fire which started about 9 o’clock last Sunday 
evening has utterly destroyed a large portion of the 
buildings and everything they contained. Among the 
chief sufferers is Great Britain, whose Hall of Industries, 
which contained all the British exhibits except those in 
the machinery section, has been entirely demolished— 
nothing remaining of it save a large expanse of blackened 
ruins. It would be impossible adequately to describe in 
words the havoc which has been wrought in this portion 
of the Exhibition, but the engravings which we give 
herewith and on pages 195 and 198 will serve to give some 
general idea of it. 

It may help in the understanding of the position of the 
outbreak and of the area which has been gutted, if we re- 
produce the plan which we published earlier on when we 
gave a general outline of the Exhibition. The fire appears 
to have originated in the block of buildings marked 
Belgium, facing the Grand Terrace, not far from the 
principal entrance in the Avenue des Nations. It was 
ariginally reported that the post-office, seen at the left- 


hand of the building, was the scene of the first outbreak ; 
but this does not seem to be quite correct, though it was 
near this point, and, as far as can be at present ascer- 
tained, in the needlework section of the large Belgian 
building. There were several explanations of the cause 
of the fire, it being attributed successively to a short 
circuit in some electric wires; to sparks from a fire- 
work display which was in progress at the time; to 
incendiarism ; and to the carelessness of a smoker. The 
first three causes are now thought to be improbable, and 
the belief is expressed that the disaster must be attributed 
to the last-named. As regards the short-circuit theory, 
it should be mentioned that as the buildings were not 
intended to be open after six o'clock in the evening in the 
summer, and after dusk later on in the year, there was 


Swain Sc 





spread to the ceiling, and very quickly obtained an over- 
whelming hold. 

It should be mentioned that the Exhibition buildings 
as a whole were composed of a light steel framework 
clothed, as is the manner with temporary exhibition 
buildings, with lath and plaster. Such buildings, when 
they are once well alight, burn just like tinder. In view 
of this fact, very stringent notices are everywhere 
displayed absolutely forbidding smoking under penalty 
of expulsion from the Exhibition. Yet it would seem 
that this notice was frequently disregarded. Commenting 
on the matter in the issue of Wednesday last, the special 
correspondent of the Times remarks that the hypothesis 
that a careless smoker is to blame cannot lightly be 
rejected. ‘I myself,” he continues, ‘saw to-day in more 
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practically no provision for interior artificial illumination, 
and, we believe we are right in saying, no internal wiring 
for electric lighting. In those places which would remain 
open after the hours named—such as the restaurants— 
illumination was provided by means of incandescent gas 
mantles. It is true, however, that the exteriors of the 
buildings were in some places outlined with electric 
lamps, but as the fire began low down and inside the 
buildings, the idea of the electric current being respon- 
sible may, we think, be rightly disinissed as impossible. 
Still the actual cause remains, for the present at all 
events, more or less in obscurity. There is, however, the 
testimony of one of the attendants, who says that, 








BRITISH SECTION 


| than one of the buildings visitors who persistedin smoking, 
| nothwithstanding the conspicuous notices which have 
| been posted up at the entrances and on the walls. This 
| heedlessness was a characteristic part of the general 
| impression which I carried away with me this evening 
| after a general inspection of the vast crowds who thronged 
| the Exhibition, quite as if nothing whatever has occurred 
| in the nature of a disaster.” It is quite conceivable that 
| an unextinguished match, or a still glowing cigarette or 
cigar, caused the mischief, and brought about the 
| destruction of what was certainly among the finest parts 
of the Exhibition. 
As regards the area affected, our readers will be able to 


noticing a curtain beginning to flare, he endeavoured to | form a very fairly accurate idea by an examination of the 
pull it down, and called upon a soldier to help him in| plan. The whole of the large building marked Belgium, 
doing so. He was unsuccessful, and the fire immediately | which faces the Grand Terrace, has been razed to 
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the ground, as likewise has the British Section which 
adjoined it. At the far end of the latter runs the Avenue 
de Solbosch, a road which divides the Exhibition into two 
parts and which was here spanned by an ornamental 
temporary bridge, on which were a number of stands 
held by British exhibitors. On the far side of this bridge 
are the French Section and the Hall of Industries 
devoted to various nations—beyond these again was the 
Machinery Hall. This has entirely escaped damage, but 
the fire appears to have travelled along the outside 
wall of the French building facing the Terrasse des 
Nations, right down as far as the Italian Section, and to 





have eaten away the corner of the French building in the | 
form of a right-angled triangle, the apex of which just | 


reached the Italian Section. The French building on 
the other side of the Terrasse des Nations has also 
been demolishej, as well as a row of dwelling-houses 
which faced it on the other side of the Avenue du 
Solbosch. These houses were entirely separated from 


the Exhibition, and, indeed, were hardly visible from it. The | 


French building mentioned contained first of all a Duval | 


Restaurant, with next to it an exhibition of food-stuffs, and 
at the far end a section devoted to the City of Paris. It is 
stated that the art treasures in this building have been 
saved. In addition to the area thus outlined must be 
added that occupied by the Brussels Kermesse. This 
was a side show partaking very much of the nature of 
* Old London” in our own exhibitions. Copies of old 


Ilemish buildings had been erected—of the usual lath and | 
plaster—and, the wind being at one time in that direction, | 
the sparks were blown upon them, and practically the | 


whole of them—and the area covered was fairly extensive 
—have been obliterated. The Kermesse had a charming 
old-world appéarance, and must have required a great 
deal of trouble and pains, not to mention money, to 
erect. Its demolition is much to be regretted. 
twokiosks in the grounds were also damaged. 

It would be impossible for us to give an estimate of the 
loss which has been sustained, but this may be safely said: 
it is very large. On Tuesday a telegram was posted at 
Lloyd's which read as follows :— 

Probable total loss will be £2,000,000. 

Kermesse and Luna Park, total. 

Large Belgian Section, near main entrance, total. 

British Section, total. 

Galérie Francaise, total, 

French Section, 25 per cent. 

Halles des Industries and Italian Section, 5 per cent. 

Bovril and Revillon Kiosks, 20 per cent. 

Whether or not this estimate will prove to be correct we 
cannot say. It is possible that it only represents the 
amount insured. In any event there were exhibits which 
were irreplaceable, and were hence priceless. 

The loss is undoubtedly great, and much of it is 
irreparable, but stunning as has been the blow, the 
authorities have risen to the occasion. There are talks of 
re-erecting the buildings, and it seems that some of the 
exhibitors, at all events, are quite willing to renew their 


exhibits. It is well within the bounds of possibility 
therefore that before long there may again be a 
British Industrial exhibit. It would appear likely, 


however, that it will be on a different site. Meanwhile 
we understand that arrangements have already been com- 
menced for erecting something in the nature of a decora- 
tive sereen which will shut off the view of the ruins from 
the remainder of the Exhibition. We would point out 
that large as is the portion destroyed, and much as we 
must personally regret it, both on our own account and 
on that of our Belgian and French friends who have been 
sharers in our loss, the Exhibition has not been entirely 
ruined by the fire. There is much still to see and much 
that is worth seeing. The part destroyed probably did 
not represent as much as a fifth of the whole. 

We would direct our readers’ attention specially to the 
series of engravings of the ruins which we are enabled to 
publish. The deadly effects of the heat on the steel struc- 
ture are very plainly in evidence. Some of the lattice- 
work piers have been softened and caused to bend just 
like a candle in very hot weather. The two views on 
page 198 are most impressive, and our readers will be able 
to realise the utter devastation which the fire brought 
about in a few short hours. It started at 9 o'clock on 
Sunday evening and was got under control at 3 o’clock on 
the following morning, but the bulk of the damage was 
done in far less time than this. 


STATE MANAGEMENT OF RAILWAYS IN 
FRANCE. 

THE State management of railways in France has been 
subjected to considerable criticism during the past 
eighteen months. This criticism was strongly emphasised 
as the result of the catastrophe at Villepreux in June last, 
and almost before public agitation had time to calm down 
it has been revived by the disaster near Royan on Sunday, 
August 14th. The following day being a general holiday, 
the weekly excursion train from Bordeaux to Royan was 
a particularly heavy one, carrying more than a thousand 
passengers, and one of the first coaches contained young 
girls from a school in Bordeaux. Not long before the 
train was due to arrive at Saujon, where there is a single 
line, a goods train was shunted on toa siding, but by some 
extraordinary mistake the locomotive, tender, and a van 
remained on the line. During the shunting the signals 
were not put up against the approaching train, the signal- 
man averring that there was plenty of time to get the 
goods train on to the siding, and he further asserts that as 
his box is placed nearly 1000ft. away, he was unable to 
s2e that the line was obstructed by the locomotive. The 
driver of the excursion train reduced his speed to about 
30 miles an hour on approaching Saujon, whicn was only 
visible on rounding a curve, and when the front part of 
the goods train was observed ahead it was too late to stop 
the train. The driver reversed his engine and applied 
the brakes, and both he and the fireman jumped off. 

The results of the collision were appalling. The first 
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three or four coaches were smashed up like matchwood, 
but the others fortunately remained on the line. It has 
so far been impossible to ascertain the exact number of 
victims, while their identification is often a matter of 
extreme difficulty. Close upon *fty are already known to 
be killed, and a similar number are more or less seriously 
injured. 

Both of the disasters which have so recently taken 
place on the State railways are attributable simply to 
negligence, but while at Villepreux the driver asserts that 
his attention was kept off the signals by the defective 
working of his injectors, the accident at Saujon was due 
to a want of elementary precaution on the part of the 
signalman. One of the leading French journals remarks 
that there ‘“‘ must be something rotten” in State railway 
management when such examples of criminal negligence 
come to light. Not only are protests being raised against 
the insecurity of the service, but complaints are made 
every day against its irregularity, principally on the old 
Ouest line, which is now run by the State. Several 
deputies who voted for the purchase of the Ouest Railway 
have publicly admitted their mistake. If the situation 
was bad enough under the old management it is now, if 
anything, worse, and there has rarely been such a scene 
as that at the Gare St. Lazare on the eve of the 
holidays, when the station was crowded with luggage and 
several thousands of passengers had to wait many hours 
before they could get away. The police and the military 
forces were there to keep order, but the railway officials 
prudently remained in the background. 

The trouble seems to lie in the general slackness which 
is observable in all State administrations. In the execu- 
tive department there is a great fear of responsibility, 
and consequently an utter absence of initiative. No 
official will venture to depart from the cut-and-dried 
programme, however urgent such a departure may be, 
unless the order is passed through several departments 
and signed and counter-signed until it becomes a 
matter of impossibility to fix the responsibility upon any 
individual. By this means delay and procrastination 
are obviously detrimental to services that must be 
sutliciently elastic to deal with heavy fluctuations of 
traffic, and as heavy increases in traffic can always be 
foreseen there is little excuse for a railway company 
being unable to deal with it satisfactorily. On the Est, 
Nord, and other lines, which are run by companies, tens 
of thousands of passengers are often transported on 
special occasions with perfect smoothness, as was the 
case, for instance, at the Rheims aviation meeting, but as 
soon as heavy tratlic has to be dealt with on the State 
lines the service becomes completely disorganised. 

On account of the heavy purchases of rolling stock on 
the Ouest-Etat lines during the past eighteen months, 
the State should have been in a better position to deal 
with the traffic than was the old Ouest Company, but 
despite these facilities there have never been so many 
complaints as are now being made concerning the Ouest- 
Etat service. Nevertheless, a larger number of trains is 
being run, and on the face of it there should have been a 
considerable improvement; but it is to be feared that 
the formalism which seems inseparable from State 
management will always prevent the railway administra- 
tion from rising to an emergency. It is true that in time 
most of these difficulties will be overcome, since the Govern- 
ment have drawn up a very extensive programme of rail- 
way improvements, notably the electrification of the 
suburban lines, which will accelerate suburban traffic and 
relieve the congestion of the main lines, but this under- 
taking is likely to occupy very many years, and mean- 








while dwellers in the suburbs will continue to compla‘n 
of the irregularities of the service. 

If, as we have said, the upper departments of the rail 
way administration are bound by formalism, the general 
mass of servants seem to be of the opinion that as soon 
as they enter the service of the State their future is 
assured, and that they are entitled to all sorts of special 
privileges. The cause of the railway servants is taken 
up by the trade unions which, in France, are of a strong 
political character, and as these bodies are politically 
opposed to the Government, it is easy to see that the 
cause of the railway servants is taken up largely with 
a view of serving the trade union's political interests. 
Thus, as soon as the Ouest Company was taken over 
by the State, trouble began with the workpeople, who 
have been persistently agitating for an increase in wages 
and other advantages. The independent attitude adopted 
by the State railway servants often renders them difficult 
of control, with the result that the service is not always 
run with that smoothness which is necessary for its 
efficient working. Whether the State railways will over 
come their present difficulties is a question of the future, 
but until now the experiment of placing railways under 
State management have proved so disappointing that 
there does not seem much prospect of State control 
being extended to other lines. 


WHITE STAR LINERS OLYMPIC AND TITANIC. 


THE work on the Olympic is now so well advanced that 
not only is it possible to appreciate the graceful lines of the 
hull, but also to observe in the development of the internal 
work of the vessel that interesting transition from the plans 
to the actual structure that is at once the delight and the 
reward of the constructor. All the hydraulic riveting is now 
completed, and various portions of the superstructure are in 
evidence. While the steel workers have yet much to do, 
they have made such progress that the woodworkers and 
others are able to get ahead with their work in every direc- 
tion, and the erection of the state-rooms on the various decks 
is proceeding rapidly, as also is the fitters’ and plumbers’ 
work throughout the ship. The work on the Titanic is also 
proceeding very rapidly, and relative progress has been made 
with the construction of the machinery for both vessels. 

A vessel with a rudder weighing 100 tons, beams 92ft. 
long, and steel plates 36ft. long, may be naturally expected 
to afford some interesting details with regard to the 
machinery, and it may be mentioned that each engine crank 
shaft weighs 118 tons; bed-plate, 195 tons; each column, 21 





tons ; and the heaviest cylinder with liner, 50 tons; wing 
| propeller, 38 tons—these being finished weights. The 


castings for the turbine cylinder weighed 163 tons, and for 
the propeller, which is of solid bronze, 22 tons. 








At the last monthly meeting of the Belfast Corpora- 
tion the proposed tramway extensions in various portions of the 
city, which have been discussed by the Council in Committee, were 


approved. The extension scheme consists of eight different exten- 


| sions within the city, at a probable cost of £111,000, and the new 


line of tramway to M’Art’s Fort, on the top of the Cave Hill, 
which, it is estimated, will cost £130,000. This latter scheme 
includes the provision of artisans’ dwellings, which are to be 
erected under the provisions of the Small Dwellings Acquisition 
Act upon ground on the side of the mountain, to be purchased by 
the Corporation. These dwellings will be let to artisans, and at 
the end of 30 years will become the property of the tenant. The 
extension schemes were adopted by the City Council, subject toa 
detailed and complete scheme being prepared and submitted for 
the Council's approval before the Tramway Committee souzht to 
obtain parliamentary powers to ut the schemes in operation, 
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RAILWAY MATTERS. 


FreiGHt traffic over the Tehuantepec Railway, the 
Mexican-Isthmus route, reached nearly 1,000,000 tons in 1909, 
according to a statement by the British Consul at Salina Cruz. 


Tur Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railway Commis- 
sioners Bacup Corporation Light Railway Order, 1910, author- 
ising the construction of a light railway in the Borough of Bacup, 
in the County of Lancaster. 


\ccoRDING to the report issued by the Swiss State 
Railway authorities for the year 1909 there are 2496 railway 
carriages (or 72.2 per cent. of the total number on the railways) 
already equipped with electric lighting. Gas lighting is used for 
only 15 per cent., and petroleum lighting for the remaining 12.8 
per cent. All new cars for the main lines and most of the new 
for local lines are being titted with electric lighting. 





ears 

Ir was announced last Tuesday that an extension of 
the Leeds electric tramway system to Morley, about seven 
miles distant, is the subject of an agreement between the Leeds 
‘Tramways Committee and the Morley Corporation. ‘The scheme 
drawn up awaits the approval of the Leeds Corporation, who have 
heen extending their lines in various directions, and realising a 
surplus profit on the year’s working of about £50,000 for the 
relief of the rates. 


AccorpING to a contemporary, a Russian engineer, 
A, Nikitin, has published a book on the narrow-gauge railways of 
Russia, Although the Minister of Public Works in 1896 proposed 
the ase of about £50,000 of Government funds for such railways, 
his idea was not approved, and private companies gradually 
developed the system. In 1887 Russia had 635 miles of narrow- 
gauge railways, of which about one-fourth were State property. 
This number increased in 1906 to 1400 miles, including the Traas. 
Caucasian line, 23 miles long, and the Livadian line 130 miles 
long. 

Ir is reported in the Railway News that the directors 
of the Great Southern and Western Railway, Ireland, have 
presented engine-driver Timothy Broughal with £100 original 
stock of the company, in recognition of his action in the accident 
which occurred outside Roscrea last month. The chairman of the 
company said they wished to show practical recognition of the 
neble way in which Broughal stuck to his post under trying cir- 
cumstances. Broughal, who was driving the train into which the 
runaway excursion dashed, by promptly reversing his engine 
materially lessened the effect of the collision. 

An accelerated train service for first and second-class 
passengers was recently established between Paris and Berlin, and 
the east-bound train which leaves Paris at 7.53 a.m. is timed to 
the Belgian frontier as follows :—Paris to St. Quentin, 95} miles, 


51 min., speed 62.9 miles per hour. The timings of the train in 
the opposite direction are not quite so good, viz.. Jeumont to St. 





NOTES AND MEMORANDA. 


DurineG the six months ending June 30th Great Britain 
exported iron and steel and manufactures thereof to the value of 
nearly twenty-one millions ; other metals, five millions ; cutlery, 
hardware, &c., three millions ; electrical goods, over one and a- 
half millions ; machinery, fourteen millions ; and ships, over four 
and a-quarter millions. This represents an increase of about six 
millions over the corresponding period of last year. 


Tue Leaning Tower of Pisa, according to the findings 
of a Royal Commission appointed to investigate its present condi- 
tion, instead of being supported upon a massive foundation, rests 
upon a ring-shaped masonry base, having an inner diameter of 
24ft. 3hin., exactly equal to that of the inside of the tower. In 
1829 the tower, which is about 177ft. high, is said to have been 
14ft. 5in. out of plumb. Since that time its inclination, the Com- 





mission reports, has been increased by an additional 0,0055ft. per | 


foot of its height. An earthquake in 1834 caused a deflection of 


about Sin. 


WasteEways have been put into use at two-mile inter- 
vals along the line of the main canal of the Yakima irrigation 
project, Washington. The upper 12 miles of this canal are along 
canyon walls, and the purpose of the wasteways is to take care of 
the entire flow of the canal should damage occur to any section 
from boulders falling from the steep hillsides. In addition to the 
wasteways, a system of electric control has been designed, which 
will open the wastegates should the water rise above a certain 
point in the canal or should it drop below a certain given mini- 
mum. Experiments are being made to determine the best type of 
float or other apparatus for the control system. 


Ir is stated in the annual report of the engineer to the 


fares by arc lamps has been continued, the total number being 
now 447. On the other hand, the gas lamps number 2720, a 
decrease of ten. There were fifty-two defects in electric lamps 
and 1841 defects in gas lamps during the year’s working, most of 
the latter troubles being classed as ‘‘ feeble lights, 1276,” which is 
a practical point worth keeping in mind. Otherwise no intimation 
is made of any development of civic opinion, and it may be 


| assumed that we are passing through a period of comparative calm 


| number of explosives factories, exclusive of small firework factories, | 
| is 139. The number of accidents occurring in these factories | 


in the controversy of electric versus gas lighting. 
A Buvur-Book issued last Tuesday night states that the 


during last year was 51, causing six deaths and injuring twelve 
persons. The number of toy firework factories is eleven. Explo- 





MISCELLANEA. 


WE hear that the Admiralty scheme for the manufac- 
ture of torpedoes on the Clyde, which led to the erection of the 
now almost completed factory at Battery Park, Greenock, is being 
considerably amplified, and it has been practically decided to add 
to the works already erected. Pians showing a large addition to 
the buildings have been prepared, and the total cost of the exten- 
sion is expected to be about £25,000. 


From the report of the Public Health Department of 
the City of London it appears that last year over two miles of 
derelict or disused overhead wires across City streets were removed 
by the City Engineer’s officials, making 25 miles during the last 
ten years. About 733,956 spans of wire cross the public therough- 
fares. Last year 5765 cases of broken wires were reported. The 
City Engineer mentions the erection, for experimental purposes, 
of various aerial lines for intercepting wireless telegraphic and 
telephonic messages. 

Ir is rumoured in Dundee that the naval base estab- 
lished there about a year ago is to be abandoned by the Admiralty. 
The base has been used principally in connection with submarines, 
and it is stated that its utility has been greatly interfered with 
owing to the unsatisfactory state of the estuary. Much work 
would require to be done at considerable cost to make the port 
entirely suitable for nava! purposes, ingress and egress at all times 
being of prime importance. The lease taken by the Admiralty 
was only for a few years. 

THE rapid progress that has recently been made in 
aviation, states the Electrical Review, would seem to be bringing 
forward some new problems for electrical engineers to solve. For 


| example, the French National Aerial League has just drawn the 
City of London that the lighting of most of the main thorougb- | Ry J 


attention of the French Minister of Public Works to the increasing 
number of cross-country flights by aeroplanes, and urges that, con- 
sequently, measures should be introduced requiring all electric 
transmission lines to be provided with signals to warn aviators of 
their approach to them when descending from a flight. 


THE granite industry in Finland has developed much 
of late, and, according to a consular report, there are still great 
possibilities for further extension of this trade and export, the 
Grand Duchy being richer in stone, especially granite, than most 
other European countries. Much attention will probably be paid 


| in the near future to the output of small stone, which can be 


sive storage magazines number 440, and in connection with these | 


there have been no accidents. The import of blasting explosives 
containing nitro-glycerine reached a total of 1,311,488 lb., and. the 
number of detonators imported exceeded 18,000,000. The number 


pte : . : 2 . be ‘ S, | of accidents by fire or explosion reported in’ connection with the 
in 93 min., speed 61.8; St. Quentin to Erquelinnes, 534 miles, in | 


Quentin, 52} miles, in 55 min., speed 57.0; St. Quentin te Paris, | 


in 97 min., speed 59.2. There are other runs from Paris to St. 
(Juentin in 94 min., 96 min., 98 min. and 99 min. respectively. 


DurinG 1908 about 15,000 miles of railway in the 
United States were operated by oil, and every line entering the 
state of California consumes oil, including the Southern Pacific, 
Union Pacitic, Atchison and Western Pacific. Of these 


the | 


Southern Pacific, which uses about 42,000 barrels a day, is prob- | 


ably the greatest consumer. The United States Government have 
estimated that the use of oil on the Panama,Canal has resulted in 
a saving of 65 per cent. in the cost of fuel for steam shovels and 
stationary boilers. Of. course, the proximity of the great oilfields 
is chiefly responsible for the large use of this commodity, especially 
in the west, where many of the lines are able to supply themselves 
largely from their own lands, 

Ir is reported in the Electrical Review that the link- 
ing up of Birkenhead and Wallasey by tramway is projected. 
The Wallasey Council has been informed that a sub-committee of 
the Birkenhead Tramways Committee has been appointed to go 
into the matter, and as the Birkenhead borough engineer has got 
out his estimates for the scheme, it is most probable that the 
negotiations will very soon go forward. So far as Birkenhead is 
concerned, the line of ccnnection will be laid outside the borough 
boundary, and in any case the carrying out of the scheme will in- 
volve a big engineering undertaking. It is understood that 
Wallasey is well disposed in the matter, as for a number of years 
the need for better communication between these two Mersey 
districts has been felt. 


AccorpiInG to South Africa, the Durban Corporation 
Tramways in Natal, South Africa, are to try the experiment of 
having a number of car bodies built locally in the shops of the 
Natal Government Railway. The present cost of the tramway 
car bodies built in the United States and shipped to Durban is 
£410, which includes charges of £112 for freight, packing, and 
insurance, &c. The cost of wiring and fitting these bodies in 
Durban amounts to about £100, making the total cost about £510. 
The cost of one experimental car of the same type built at the 
shops of the Government Railway was £512, and the tramway 
system has now on order five cars to be built at these shops at an 
estimated cost of £400. To this sum must be added £420 for the 
truck and electrical equipment, making a total of £820. 


AccorDING to a consular report dealing with the trade 
of Canton for the year 1909, construction on the Canton- 
Kowloon Railway, which is being built according to the standard 
of first-class European lines, has been proceeding steadily through- 
out the year, with the result that the first 30 miles will be ready 
for traffic by September, 1910. The line, when completed to 
the junction with the British section at Samchun, will, in its 89} 
miles, contain fifteen stations and eleven halts. At the end of 
1909 the purchase of the land required had been completed and 
about 92 per cent. of the earthwork was either in hand or already 
finished. The main difficulty experienced in building this line 
has been the large amount of bridge work that has had to be 
negotiated. In the second district, from mile 31 to mile 50, 
there is a total girder opening of 3200ft. The main bridge over 


the East River at Sheklung is proceeding satisfactorily, the 
foundations being nearly completed and the delivery and 


erection of steel work for the large spans having commenced. | 


It is expected to form the through connection with the 


British line to Hongkong in June or July, 1911. 


AT a recent meeting of the Newcastle Chamber of 
Commerce a communication was read in regard to the question of 
the railway extension in Manchuria. It was to the effect that the 
growth of the export trade had been so rapid that it was now of 
first-class importance to British firms. Recently the Chinese had 
entered into a new contract to build a line of railway from Chin 
Chow to Aigum +74 Tsitschar, but objection had come from Russia 
and Japan. It was stated that his Majesty’s Minister at Peking 
had called the attention of the Chinese Government to the neces- 
sity of consulting the Russian and Japanese Governments before 
concluding the arrangements for the construction of this railway, 
and that consequently legitimate British interests were being sacri- 
ficed and the policy of the open door was not being maintained. 
The communication asked that the British Government should be 
urged to use its influence in furthering the development of railway 
enterprise in Manchuria, and of supporting the claims of our indus- 
tries where legitimate contracts for railway construction were 
obtained by British subjects. The Chamber resolved to make 
representation to the Government in accordance with the terms of 
the communication, 


| to treat the oil mixture at a cost of about 1 cent. per barrel. 





use of explosives was 453, causing 60 deaths and injuring 445 
persons. The number of accidents is above the average. 

THe possibility, states the lectrical World, of 
utilising the peat deposits of the United States for fuel is attract- 
ing increased attention. A recent writer states that a good tract 


of peat of 28 acres in extent and averaging 9ft. in depth, on proper | 
treatment, should yield 50,000 tons of peat fuel, or enough to | 


support a community of 100 families for thirty-five years, if the 
average consumption of each family were as much as 20 tons a 
year. It is also computed that the same peat deposit would 
furnish a manufacturing ‘or electric lighting plant of 100 horse- 
power for more than forty years, allowing 300 ten-hour days tothe 
year and 8 1b. of fuel for each horse-power developed. If it were 
practical to use the peat in gas producers, it is estimated that the 


| further sum of £1,2 


supply from the 28 acres would last the 100 horse-power plant for | 


nearly 100 years under the conditions named. 


A PAPER entitled “The Energy Relations of Certain 
Detectors used in Wireless Telegraphy ” has been contributed to 
the Physical Society of London by Dr. W. H. Eccles. The paper 
gives the results of experiments on the electrolytic detector, the 
zincite rectifier, the carborundum rectifier, and a_thermo- 
electric detector, consisting of a light contact between graphite 
and galena. The quantities of energy given in the form of elec- 


trical oscillations were the same as in actual practice. Three ways 


of investigation were followed. The first way consisted in applying 
to the detector an electromotive force, which was gradually 
increased, and measuring the current at each step. The second 
way was to fix the electromotive force at some particular value, to 
send trains of oscillations of various energy values through the 
instrument, and to measure the intensity of the sound produced in 
the telephone on each occasion. The third way was to send trains 


f constant energy value through the instrument while the steady | : Pcie sitio : 
eckaasahes caataian ca tk cae cake ana cece cae oh ee, | a by the Board of Trade, in conjunction with the Admiralty, 


electromotive applied to it was varied, and to measure at each step 
the intensity of the sound produced in the telephone. The results 
suggested that all the detectors were fundamentally thermal in 
their action. 

A wriTER in the Autocar describes a trouble, due to 
defective carburation, which took him a week or more to diagnose, 
and was attended with symptoms more than usually puzzling, 


a time very well, after which the engine would hesitate, missfire. 
and then pick up again. After much cogitation and endless 


| coasts of England. 


used in the concrete industry, which is coming more and more to 
the fore. The exports increased considerably in 1909, and on the 
whole there are good prospects for the future of this trade. 


In a report issued by the Commercial Attaché at Tokyo 
regarding the steel industry in Japan, we read that the blast 
furnace recently erected at Nippon Seikosho for experimenting 
with the iron sands at Volcano Bay has not proved a success. The 
Imperial Government works at Wakamatsu are now equipped with 
three blast furnaces, each of a daily capacity of 150 tons, two 10- 
ton acid Bessemer converters, and eleven 25-ton basic Siemens- 
Martin furnaces. The works contain one crucible steel plant, two 
blooming mills, thirteen rolling mills, one wire mill, and various 
other plants. 


In a consular report on Italy issued on August 17th it 
is stated that the consequences of the earthquake of December 
28th, 1908, in Southern Italy and Sicily will be felt for several 
years. A sum of £80,000 was voted for immediate needs out of 
the fund set aside for unforeseen urgent expenditure, and a 
00,000 was drawn from the surplus of 1907 and 
1908. Under an Act passed on January 12th, 1909, an additional 
2 per cent. was imposed on direct taxes for a period of five years. 
It is expected that £400,000 a year will thus be obtained and 
spent on public works and grants-in-aid to the provincial and 
municipal budgets in the districts affected by the earthquake. 


Tue fourth annual report to the Metropolitan Water 
Board, by Dr. Houston, on the results of the chemical and 
bacteriological examination of London waters for the year ending 
March 31st last, has reeently been issued. It contains a mass of 
figures relating to the bacterial content and chemical composition 
of the raw, stored, and filtered water supplied to the metropolis, 
valuable on account of the systematic examination of the water 
and as showing how our water supply is, so far as possible, safe- 
guarded. Dr. Houston again insists that the raw waters are un- 
doubtedly unsatisfactory in quality, but that storage with sedi- 
mentation effects a considerable improvement, and he emphasises 
the supreme importance of storage as a means of preliminary 
purification of the raw water. 


Ir is reported that, in consequence of the many repre- 
sentations concerning the watching of our coasts, it has been 


to establish a chain of ‘‘ rough weather watch huts” on the head- 
lands and danger spots of the southern, eastern, and north-eastern 
The huts will be manned by the coastguards- 


| men, and connected by telephone with the nearest coastguard 
| stations and Board of Trade life-saving apparatus depéts. At 
those points where the coastguard stations occupy headlands or 


alterations and dissections, it was noticed that the trouble was | 


most pronounced at certain critical engine speeds. Being of the 
two-cylinder vertical type, with separately cast cylinders, the motor 
vibrated a good deal at particular periods, The induction pipe 
was long, and bent through a right angle, being coupled to the 
side of the carburetter by a two-eared flange. After long and 
repeated examinations for flaws or cracks, it occurred to the 
writer of the note that the flange brazed to the induction pipe 
seemed to spring a little. Upon unbrazing the flange and sliding 
it back along the pipe, an almost invisible crack was discovered in 
the latter where it entered the sleeve of the flange. The crack 
was nearly covered by the flux or spelter, and so had escaped 
notice. When the engine was running at a certain rate the vibra- 
tion was sufficient to open it and allow air to enter. 
fault was remedied, every erratic symptom vanished. 


AccorpinG to the Electrical Review an electrical pro- 


: < | command long sweeps of coastline the huts will not be needed, 
because they appeared so spasmodically. The car would run for | 


and they will be established only in districts where the coast- 
guard stations stand in coves or bays, and where the men at 
present have to make only periodical patrols. 


DescrisinG the present condition of Heligoland, a 
correspondent of the Daily Telegraph states that in the twenty 


| years which have elapsed since the island passed from the control 
| of Great Britain great care has been taken to preserve the coast- 


| line from the disintegrating action of the sea. 


| sterling, is being constructed. 


Once this | 


present valueless owing to the large proportion of water which the | 


oil contains, has been patented by Dr. E. G. Cottrell, Professor of 
Physical Chemistry at California University. The process is said 
The 
material to be treated is an intricate mechanical mixture of oil and 
water ; subjecting this to the influence of a high-tension alternating 
current results in the minute water particles agglomerating and 
sinking. The treating apparatus is essentially a huge Leyden jar 
whose disruptive discharge penetrates the oil film and allows the 
water particles to run together. This phenomenon was observed in 
a high-power microscope, and is probably the best explanation of 
what actually takes place. In practice an alternating current is 
— up through a transformer to about 10,000 volts. The oil 
is delivered to the treater and passed on to the storage tanks, the 
precipitated water being carried off at the bottom. A plant has 

2en In use with a capacity of 500 barrels per day, and ina five 
months’ run treated waste oil, gaining therefrom 75,000 barrels of 
marketable oil. This oil formerly contained 14 per cent. of water, 
which was reduced to less than 2 per cent. A plant is also being 
erected at the Santa Maria fields at one of the wells of the 
Pacitic Coast Oil Company. This handles 1000 barrels daily of oil 
containing about 25 per cent. of water. Experiments show that it 
requires about one-seventh ofa kilowatt hour per barrel of oil treated. 
It is expected further to reduce this consumption by the use of a 
rotating electrode, . 





The crumbling 
cliffs have been protected against the waves with long buttresses 
of granite, 26ft. high and 16ft. thick, while rifts and crevices have 
been filled in with ferro-concrete. Groynes and breakwaters have 
been constructed to, prevent the sands from being washed away, 
and a harbour for torpedo craft, which alone will cost £1,500,000 
The plateau is being covered with 
armoured casemates and sunken batteries, from which Krupp guns 
will sweep the sea for a radius of ten miles. There are still, how- 
ever, the correspondent adds, many who doubt whether all the 
skill of the engineer will suffice to prevent the friable rock from 


: : : cee 2 adually s bing to the shock of the elements. 
cess for treating the waste oil pools in California, which are at | SS eRe Ot ee ee er oe 


Ir is stated in a report from the British Consul at 
Odessa that a scheme for the construction of a new grain harbour 
at that port has been under examination by the Government 
departments interested, but the final form of the project can: ot 
be known until it has been submitted for the approval of the 
Duma. The maximum quantity of grain to be shipped from 
Odessa is calculated at 2,031,000 tons, of which 1,741,000 tons 
come by rail and 290,000 tons by cart. This amount, it is caleu- 
lated, has to be shipped in six months, or at the rate of about 11,000 
tons a day. The grain harbour is to be between the petroleum 
harbour and the Russian Steam Navigation and Trading Com- 
pany’s shipyard. There will be a long quay at each end, with 
four short intervening piers at intervals of 490ft., giving in all 21 
berths for steamers over 420ft. in length. The elevators and 
certain of the warehouses, which will be served by a system of high 
and low-level railway lines, will be equipped with mechanical 
appliances for transporting the grain to other stores or on board 
ship. In existing circumstances the loading charge from ware- 
house to steamer’s hold is estimated at a mean rate of 4.79 copecks 
per pood, equivalent to 1s. 3.8d. per quarter, or 5s, 3d. per ton. 
Under the designed scheme the cost will vary from 1.75 copecks 
per pood—5?d. per quarter—for grain passed mechanically from 
railway truck into ship’s hold to 3.45 copecks per pood—11}d. per 
quarter—for grain put into granaries without mechanical equip- 
ment and loaded by hand, 
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Metre Gauge Railways. 


THE reference made in the report on Irish rail- 
ways, which we have recently been considering 
in our pages, recalls a memorable battle of the 
gauges fought some forty years ago. This must not 
be confounded with the much earlier dispute as to 
which should be the national gauge of Great 
Britain and Ireland, 7ft. or 4ft. 84in. The later 
war concerned the relative merits of a gauge of 3ft., 
or even less, and that of 4ft. 8tin. It is an un- 
fortunate fact that the victory was not as decisive 
in the latter caseas it wasin the former. A jumble 
of railway gauges is bad for a country. It is satis- 
factory to remember, however, that in so far at least 
as 3ft. 3in. or metre gauge is concerned, it is com- 
petent to meet all the wants of very large countries 
and great communities—a fact which, however, is 
very frequently overlooked. A review of the whole 
question will not, we think, be without interest and 
utility at the present moment. 

The advocates of the narrow gauge made what 
were no doubt extravagant claims for it. All these 
claims were, however, based on the theorem that 
the narrow-gauge railway must cost very much less 
to construct than a wide-gauge line. They used 
most ingenious arguments; but these did not bear 
the test of experience. The cost of the cuttings 
and embankments is very much the same whether 
the rails are 3ft. 3in. or 4ft. 8in. apart. A small 
saving would be effected by the reduction in the 
cross-section of tunnels, and on mountains, where 
a way has to be scarped out of the face of a cliff, 
there would no doubt be a sensible reduction in the 
cost of formation. As to the permanent way, 
however, there would be an economy, it is true, 
effected; but only because it was proposed to use 
light rails and sleepers and minimum quantities of 
ballast. The arguments urged along this line are 
all based on the assumption that a narrow-gauge 
railway must be a light railway, while a railway of 
the normal gauge must be heavy. It is quite 
necessary to say a word of warning on this 
point, as much mischief has, we think, been 
done by disregarding the facts. The railway 
companies have shown to the satisfaction of 
Parliament that a light railway may have the 
normal gauge; and before we have finished we hope 
to show that a metre-gauge line may be heavy in a 
very full sense of the term. If the Indian Govern- 
ment had known once upon a time as much as it 
does now many hundreds of miles of light railway 
would have been laid to the wide gauge. 
| Forty years ago the strongest argument urged 
against narrow-gauge lines was that no locomotives 
with adequate hauling power could be put on what 
were called “toy roads.”. This was disputed by the 
late Robert Fairlie, who produced a very well known 
engine. It had a double boiler—that is to say, a 
boiler with two barrels and chimneys, and one fire- 
box common to both. This boiler was carried on 
two six or four-wheeled. bogies with outside 
cylinders. The driver stood at one side of the fire- 
box, the fireman at the other. Very good work 
was done by these engines— enough, at all events, 
to prove that heavy loads could be hauled even on 
the Festiniog Railway, which has a gauge of only 











lft. llin. Next came the Mallet engine, involving 
in its construction the same principles, the differ- 
ence being in the boiler and the details of construc- 
tion. It was proved that the limitations in hauling 
power, of which so much had been made, were of 
small practical moment; and so the metre gauge 
came into being, and found much favour in new 
countries. To its defects we shall come presently ; 
meanwhile, we point out that it is capable of doing 
excellent service. It may be urged with truth that 
the Mallet locomotive notwithstanding its good 
points, is expensive, complicated, and only suitable 
for very moderate speeds. But on the other hand, 
it is no longer necessary to use abnormal engines. 
Let us, for example, take four designs for metre- 
gauge Indian railways passed by the Standards 
Committee. The first of these is a 4-6 passenger 
engine. It has 954 square feet of tube surface, 
108 square feet of fire-box surface, 16 square feet 
of grate, outside cylinders 153in. by 22in., pressure 
1801b. Diameter of six-coupled wheels, 4ft. Yin., 
and it weighs in working order 34 tons. The tender 
weighs full, with 2000 gallons of water and 4 tons 
of coal, 234 tons, or in all 57.8 tons. Now if we 
compare this with a normal express four-coupled 
passenger engine of twenty years ago, we find that 
the weight of this last was about 38 tons, and with 
the tender about 60 tons. Engines of this kind are 
in daily use now. Another metre gauge standard 
engine is of nearly the same dimensions. The 
principal difference is that the wheels are Qin. less 
in diameter, the weight being nearly the same. A 
third locomotive is a 4-8 goods engine, weighing 
with the tender 64 tons; and lastly, we have a tank 
engine weighing 43 tons 7 cwt. All these engines 
are normal indesign. It needs no further argument, 
we think, to prove that in so far-as haulage power 
is concerned the metre-gauge locomotive can do all 


| that was wanted even in this country until a quite 


recent period. 

We may now consider some of the objections to 
the metre gauge, and first as regards the engines. 
The driving wheels must be small in diameter, to 
enable a boiler of sufficient size to be used. 
Probably 5ft. is the largest driving wheel permissible. 
If there is any relation between speed and wheel 
diameter—and no doubt there is—then the speed at 
which the narrow gauge engine can run as com- 
pared with the wider gauge will be as the wheel 
diameters are to each other. If, then, a 78in. 
wheel can do 60 miles an hour, a 58in. wheel 
can do 43.3 miles an hour, and just as a 78in. 
wheel can exceed with safety 60 miles an hour 
now and then, so can a d58in. wheel exceed 43 
miles an hour. When we bear in mind the fact 
that excluding a comparatively few expresses, 
45 miles an hour may be regarded as the speed of 
passenger trains in this country, it will be admitted 
that there is nothing about the metre gauge to 
render it unsuitable for quite enormous areas of our 
Colonies or our Eastern possessions. The real 
objection to the metre gauge is the narrowness of 
the loading gauge, which limits the dimensions of 
merchandise, cotton bales, timber, and so on, and 
seriously militates against the carriage of horses, 
troops, and guns. In a general way the comfort of 
passengers is not much affected ; but, obviously, to 
carry the same numbers the trains must be 
augmented in length. It is not necessary to do 
more than name break of gauge as a costly incon- 
venience; that might just as well be laid at the 
door of the 5ft. 6in. gauge. 

Finally, it may be urged with propriety that the 
metre gauge is capable of doing all that a railway 
may legitimately be expected to do in young 
countries, or those in which the demand for rapid 
and luxurious transport is still small. But this 
fact is the result of the labours of the locomotive 
designers and builders, who have found a way to 
construct engines with so narrow a base of very 
great power. Indeed, just as the locomotives for 
main lines have grown in dimensions and power so 
have those for the metre gauge. We do not think 
that any one standing beside such standard loco- 
motives as those we have named above will be dis- 
posed to regard them as toys; and not a few of our 
own main line engines would find it quite as much 
as they could do to hold their own in the conduct 
of railway traffic with the modern metre gauge 
locomotive. 


The Two-cycle Engine. 


AFTER almost disappearing into the limbo of 
things forgotten the two-cycle engine seems to be 
awakening to a new life. In the quite early days 
of oil engines the Day cycle was invented. Whether 
Mr. Day was the true and original inventor we 
need not trouble to discuss; the cycle he used is 





200 


THE ENGINEER 


Ava. 19, 1910 








known as the Day cycle, just as the ordinary four- 
cycle is called after Otto, though the honour is 
certainly due to Beau de Rochas. The Day engine, 
as everybody knows, had an exhaust port, which 
was overrun by the piston, and an admission port 
on the opposite side of the cylinder. A charge 
drawn into the crank chamber and compressed 
there to a few pounds, rushed through the admission 
port, impinged against a battle on the piston, was 
deflected upwards, and after striking the cover 
turned down again, driving the remains of the 
products of combustion out before it. Nothing 
could be simpler; no exhaust valves were wanted, 
and the admission valve on the crank chamber was a 
very simple thing. But the engine had its defects. 
First and foremost was the uncertainty as to the 
direction in which it would go. If automatic ignition 
were employed, as was often the case, a slight 
change in the mixture, some small hot spot in the 
combustion chamber, or the hot gases remaining in 
the cylinder, might cause premature firing, either 
pulling the engine up suddenly or starting it off in the 
opposite direction. The method of purging the cylin- 
der was far from perfect. The incoming charge not 
only did not succeed in driving out all the products 
of combustion, but some of it itself escaped. The 
consequence was that the charge was weak from 
adulteration with burnt gases, and the economy 
bad because some of each charge was lost through 
the exhaust. Moreover, leakage from the crank 
chamber past the bearings, and so on, caused loss 
of fuel. Hence the engine, though apparently 
able to do twice as much as a four-cycle of 
the same cylinder volume, did nothing of the kind, 
and it showed little, if any, advantage in power for 
weight, and was certainly uneconomical. Later on, 
when the petrol engine came into general use, the 
Day cycle, with various modifications, again came 
forward, and although it is not now used on ears, a 
good many small marine sets, mostly American, 
employ it. Here another disadvantage is liable to 
arise. A little petrol finds its way into the crank 
chamber, with the result that the mixture becomes 
too rich, and the engine stops. 

But, as we have said, in spite of all these troubles 
and disadvantages the Day cycle has continued to 
attract inventors, and it is actually coming back 
into use—of course in a modified fo1m—with one 
of its old vices turned into a virtue. This virtuous- 
vice is no other than the old-time proclivity of the 
engine to reverse when it was not wanted to. By 
careful training it has now been taught to go back- 
wards only at request. Asa result it promises to 
take a very important place in marine engineering, 
for the difficulty with the four-cycle engine has, of 
course, always been the complicated reversing gear. 
There have naturally been other modifications, 
most notable of which is an improvement in 
the method of exhausting. 
is still preserved, but scavenging is effected 


tically useless. In Diesel type engines, of course, 
highly compressed air is necessary for the cycle, 
and is not quite in the same position as a supply 
employed for manceuvring purposes only. But even 
it could do with far less receiver volume, and would 
be simplified all round, if other means of reversing 
could be found. In one engine reversal is effected 
by slowing the engine, and then advancing the 
spark so that firing takes place before the dead 
point. This is a simple method, but some skill is 
required or the engine may stop altogether, and there 
| is the further objection that the explosion takes 
place against a piston moving rapidly, and may 
set up heavy stresses. It is desirable to be able to 
stop and start the engine from rest in either 
direction with absolute certainty, and so far the 
only sound method of doing that is by the use of 
compressed air. There is room for invention to 
improve on it. 





Machinery Construction and Technical Education. 


IT is good policy at times to look at ourselves as 
other nations see us, as while we may have some- 
thing to acquire from abroad, there is also a great 
deal which other countries still have to learn from 
the United Kingdom. Such an occasion has just 
arisen in connection with an article which has been 
published by Professor E. Pfuhl on the subject of 
textile and paper-making machinery, and _ the 
influence exercised upon construction and manu- 
facturing by engineers educated at technical high 
schools. As the Professor recently retired, after 
many years of practice and of teaching at the Riga 
Technical High School, this accounts for his 





| an extraordinary statement made in the columns of | 


|'a Warsaw newspaper by M. Kosset, a Russian 
| engineer, when the last international exhibition was 
| held in Paris a number of years ago. So remark- 
lable are the observations attributed to the 
| Russian engineer that they deserve to be repro- 
| duced, especially as the statement represents 
|the kind of food occasionally, as in the present 
| instance, served by influential German newspapers 
for the delectation of the public. The Russian 
engineer, who was obviously unacquainted with 
the conditions prevailing in Great Britain, is 
|reported to have said: “It seems to me that the 
|exhibition will be the last fight which English 
|machine construction will carry on with the 
|German. The first act of the contest was seen at 
|the Philadelphia Exhibition. The Chicago Exhi- 
| bition was of no importance for the history of 


|industry. This fight between German and English | 


| industry appears to me as the fight of science with 


| ignorance, of clear progress with blind routine, and | 
| of educated engineers with the simple artisan who | ™ : : : 
The overrun port|has picked up a little science at the evening | high schools, will be carried out, and, if so, whether 


|school. As far as Iam concerned, I am fully 


| quotation by way of introduction of the question of | 


stripping all others, and Great Britain in particular, 
If only the last few years are taken into considera- 
tion, it is found that the total value of the exports 
of machinery from the United Kingdom amounted 
to £21,000,000 in 1904, but by 1907 they had 
advanced to £31,740,000, although the unfavour- 
able changes in the general situation of international 
trade in 1908 and 1909 caused the value of our 
exports to decline to £31,000,000 and £28,000,000 
in the two years respectively. If then the progress 
made in the past few years as indicated by these 
figures represents the German idea of supplanting 
British machinery everywhere, to say nothing of 
American, it can only be said that our engineering 
firms will be quite ready for a large extension of 
this so-called method of supersession. At the 
same time we are ready to concede that the 
|German export trade in machinery has made 
| progress in the same years, but so long as British 
| makers secure a share in the increasing demand in 
| the markets. of the world, so long will they be able 
|to repudiate charges which are conceived without 
any knowledge of the actual facts of the case. 

The progress made in the construction of 
machinery in the Fatherland, in the opinion of 
Professor Pfuhl, only proceeds slowly in one direc- 
| tion—the production of textile machinery. Textile 
| manufacturers are still compelled to procure a 
portion of their machines from abroad. by 
abroad is naturally implied Great Britain, which 
has supplied textile machinery to Germany, in 
spite of adverse tariffs, for at least thirty years, 
and which furnished machines of the value of 
£865,000 to that country in 1909, as compared 
with £971,000 in 1908 and £963,000 in 1904. 
Although having used such machinery for quite 
| thirty years, the Professor thinks that improvements 








|in them are now possible, but owing to the lack in 
the textile trades of trained and systematically pre- 
|pared high school engineers, such improvements 
‘only occur by leaps and bounds and _ partly 
by chance, whilst at the same time they are 
|often inapplicable, as they do not sufficiently 
take into consideration the laws governing the 
working up of fibres. The absence of material 
progress in this direction is attributed to the 
circumstance that only isolated instances occur, as, 
for instance, at Darmstadt, where consideration is 
given to this special branch of industry at the 
technical high schools ; and Professor Pfuhl makes 
a lengthy and strong appeal to the authorities to 
establish professorial chairs of textile machinery 
| construction and textile manufacture in order to 
render the country wholly independent of foreign 
supplies of machinery in this industry. It remains, 
| of course, for the future to determine whether the 
suggestion, which is declared to have been previously 
| made repeatedly by technologists at the technical 


| the object sought to be attained will be achieved. 


partially or wholly by pure air admitted through | convinced of the victory of the German—the | nm the meantime the fact cannot have escaped the 


special valves, or through a cylinder wall port 
as in the Day engine, instead of wholly by 
the new charge. Economy is thereby secured. In 
some cases, as, for example, the Diesel two-cycle 
engine, all chance of premature explosion is pre- 
vented, because the oil is not admitted until com- 
pression is complete. In the case mentioned it 
burns as in the ordinary Diesel cycle. The revers- 
ing of such an engine is effected with great sim- 
plicity. In the Peck engine the products of 
combustion are driven out partly by the incoming 
charge entering at the top, and partly by pure 
air from the crank chamber; in the Bolinders and 
other types the scavenging is effected by crank 
chamber air, and the oil is driven by a pump into 
the vaporiser some time during the compression 
stroke. In all these cases the waste of charge 
through the exhaust has been obviated, but it is not 
clear to what degree of perfection scavenging is 
carried. It is probably, at least in those engines 
which depend upon the piston baftle for the deflec- 
tion of the air, not as complete as in the Otto 
cycle, and less power per stroke may therefore be 
anticipated. On the other hand, the great sim- 
plicity of the method has so much to commend it 
that minor disadvantages are outweighed. More- 
over, the improvement in running effected by a 
better turning moment, permitting the use of a 
smaller fly-wheel, is a material point in marine 
engine design. 

The two-cycle engine, it will be seen, presents, 
then, many advantages for marine work, but it 
still labours under one drawback. It depends in 


most cases, both for starting and reversing, upon 
the existence of a good supply of highly compressed 
air. The failure of the pump which supplies that 
air or of any connection between the air reservoir 
and the cylinders would render the engine prac- 


victory of science.’’ It would scarcely have been 
necessary to reproduce such libellous observations, 
| which are declared to have been evoked by great 
admiration of the progress made by constructive 
| engineering in Germany, if they had not only been 
repeated by Professor Pfuhl, but also enlarged upon 
by the remark that the statement has been con- 
firmed more year by year since the holding of the 
Paris Exhibition. As an attempt to substantiate 
this contention, the Professor states that German 
power machinery is supplanting the English and 
American everywhere; the ascendency of Germany, 
owing to the highly scientific polytechnic improve- 
ment of its engineers, comes forward everywhere 
more and more, and German industry is always 
conquering new fields. 

It is quite obvious that many years of residence 
in Russia have eitherrendered the Professor oblivious 
of the fact that whatever progress has been made 
in the construction of machinery in Germany in 
recent years—and we are quite prepared to admit 
that it has been considerable—developments of no 
mean importance have simultaneously occurred in 
the United Kingdom ; or he is equally as unfamiliar 
as the Russian engineer with the technical and 
commercial achievements which have been accom- 
plished in this country many years ago, and also 
since the Paris Exhibition. The only true test of 
technical progress is represented by commercial 
success, and on this basis the charge levied by the 
Russian engineer and repeated on an extended scale 
by the German Professor can easily be refuted. 
It is unnecessary to remind British engineers of the 
enormous advance which has taken place in the 
United Kingdom both in technical improvements and 
expanding foreign trade, and the latter alone is a 
sufficient answer to any nations which believe, or 
rather wish to believe, that one country is out- 





| Professor that high school training in Germany 
|has already been carried to such excess that 
the country possesses a superabundance of techni- 
cally educated men, with an overflow into other 
countries, including Great Britain. Herr A. 
Thimm, of Charlottenburg, pointed out last March 
that the number of university educated engineers 
needed by industrial works is proportionately much 
smaller than those passing through the secondary 
and trade schools, and only a small portion of the 
university men find suitable employment in prac- 
tical work, the remainder having to accept sub- 
ordinate work, which the less well educated men 
| are able to perform just as well, and probably better. 
If the Germans wish to increase the large number 
of unemployed technically educated men—even 
university educated men, who, according to Herr 
Thimm, offer the payment of a lumpsum or several 
months’ salary to those who will provide them with 
a suitable position—that is their own affair, but 
they will have much to learn before they can touch 
the British exports of textile machinery of the total 
value of over £8,000,000 per annum. 


The Fire at the Brussels Exhibition. 


As all our readers will be aware, a portion of the 
Brussels Exhibition, including the British and parts 
of the Belgian and French sections, has been 
destroyed by fire. The whole affair was of startling 
suddenness and terrible in the complete ruin which 
resulted. The British Industries Section has gone: 
has been wiped out as though it had never existed. 
The excellent results of patient effort on the part 
of the Royal Commission, of Mr. U. F. Wintour 
and his assistants of the Exhibitions branch of 
the Board of Trade, and of the numerous 
exhibitors, have been reduced to ruins in a few 
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short hours. On every hand the arrangement, 
decoration, and management, and exhibits of 
this section have called forth approval. They 
were good in every sense of the word, and we 
are sure that we but voice the feelings of all our 
readers when we tender everyone concerned our 
deepest sympathy. From the outset the Belgians 
have treated us with the greatest courtesy. They 
even went so far as to give up to us a large portion 
of the space they had reserved for themselves—the 
very part which has been burned down. We can 
assure them, and our other neighbours across the 
Channel, that we view their losses with great 
sorrow, and can but express the hope that in spite 
of the present blackness of the outlook, things 
may not turn out as bad as they now seem. Many 
hundreds of thousands of visitors had seen the 
exhibits which are now destroyed; the judges’ 
work was finished, and the official papers have been 
preserved. It is therefore to be hoped that 
though the disaster now appears overwhelming, 
business may ensue which will, in some degree at 
all events, make up for the present loss. 





LITERATURE. 





Fighting Ships, 1910. Fred. T. Jane. London: Sampson 

Low, Marston and Co., Limited. 

lighting Ships embodies the very excellent feature, and 
one which distinguishes it from all other lists of warships, 
of giving actual and, as far as possible, the latest photo- 
graphs of all men-of-war of all powers. The diagrams, 
which are almost invariably given in other publications, 
have, of course, their uses, but also their limitations, the 
chief of which is the fact that they afford an interested 
party, little or no idea, of the actual appearance of the 
vessel in question. Of the numerous similar publications 
we can quote instances of better diagrammatic drawings, 
possibly of more accurate detailed information in crisper 
form, but the value of the volume under review 
undoubtedly lies very largely in its innumerable actual 
photographs, and, to a service student, in its attention to 
the minor differences that exist between vessels of sup- 
posedly the same class. 
the present volume we should undoubtedly be correct; 


it is an excellent production of matter, which, being of | 
such a constantly varying nature and embodying such a | 


vast mass of figures, is extremely difficult to compile in 
an accurate and up-to-date form. 


most apparently unimportant vessels which somehow by 


merest chance of political intention or their own 
accidental presence may temporarily attract special 
attention. Consider, for instance, how many people 


could produce a sketch of the Seeadler at the time of the | 


Zanzibar incident or of the Gelderland when the Dutch 


Government felt bound to emphasise its remarks to | 


Venezula, and it further contains a mine of collected 
information that is positively not available elsewhere. 
The volume must obviously have involved a very large 
amount of labour in its compilation and alterations to 
plates, silhouettes and diagrams, and is essentially a most 
useful book of reference. 

This year, however, we are disposed to be critical, not 
so much as regards Mr. Jane’s latest production as the 
general tendency and arrangement of all such volumes. 


The nature of Brassey’s Annual or Clowes’ pocket-book | 
one is | 


is totally different from Jane’s Fighting Ships ; 
for the serious student of naval affairs, the other for an 
office desk ; but Jane’s book is essentially one for a big 


ship’s chart-room table; nothing else would account for | 


its shape, which will suit very few bookcases. That being 
so, it is hard to see why a more determined effort should 
not be made to render it much more perfect for its sup- 
posed duty. 
markings or in the position of the tell-tale waste steam 
pipes which indicate a ship's name in a class, cares any- 
thing for advertisements of oils, torsionmeters, bufting 
machines, prices of Mahan’s books, Symond’s address, or 
those of would-be aeroplane makers. This is not the 
place to seek them. Fancy Brassey’s Annual contain- 
ing advertisements for marine glue, switchboards, or 
diving apparatus. Even if advertisements were once 
financially welcome, in the present condition of the volume 
we imagine that the policy of discarding them, and im- 
proving the tone—and price if necessary—of the volume 
would enhance its value considerably. Primarily it is, 
we imagine, an international service publication; then 
what officer of the watch seeing, in silhouette shape on 
the horizon, a ship with three masts and three funnels— 
a rare combination in warships—will want a chapter on 
naval expenditure in his reference book, or one on warship 
engineering progress ? Both such matters are better dealt 
with in a totally separate volume, and one of an entirely 
different nature. 

The arrangement of naval powers in order of strength 
shows only one change—Germany now takes second 
place, and the United States recedes to the third, as 
compared with 1909 and 1908. In 1907 France, now 
classed as a fifth naval power, was third, but Japan is 
moved to fourth. Brassey’s arrangement is quite dif- 
ferent, the order being United States, Germany, France, 
and Japan, while the Dilke’s return to Parliament, which 
is always most non-committal on this point, certainly 
arranges the powers in a very different order. Other 
volumes possess various methods of indicating the relative 
power of individual vessels. The general descriptive 
matter dealing with each Fleet commences, in this book, 
as a rule, with reduced charts showing the approaches to 
the various naval ports, giving dimensions of docks, &c., 
and proceeds with gunnery information, and then with 


If one were to praise and pass by | 


It is vastly more com- | 
prehensive than any other publication, for it embraces the | 


No one who is seriously interested in funnel | 


silhouettes of the various national ships. These latter are 
of distinct value for purposes of rapid recognition. The 
diagrams and plates follow in each case. It is a pity that 
the harbour charts are not included for the smaller powers 
—those for some of the South American Republics 
are of constantly increasing interest and importance. 
Glancing through the plates of ships, we are again struck 
by the fact that all the diagrams are drawn with the 
bow of the vessel to the left; actual ship drawings all over 
the world are drawn in the reverse manner—that is, with 
bow at the right-hand side—but the detail is of little im- 
portance, beyond being slightly less convenient to the ship- 
yard users of the volume. A great many new plates of 
ships have been added in order to show differences of rig 
or armament to correspond with the continual alterations 
that are being made. As Mr. Jane very rightly says, * It 
seems well worth while to show guns where they are actually 
carried rather than where they were once placed,” but it 
is no easy matter to keep pace with all these minor 
changes. It is, however, very necessary for both the naval 
officer and designer to do so, for the influence on ship 
design wrought by even these small continual changes is 
considerable. Take, for instance, the introduction of 
wireless telegraphy, and compare the masts of the newer 
ships and the modifications enforced on those of the older 
vessels by the necessity of carrying adequate “ aerials.” 
Or the gradual removal of the lighter quick-firing guns 
from the main deck to the turret tops. The heights of 
| their positions and the numbers of searchlights is con- 
| stantly being increased—the latter necessitate greater 
| dynamo power. 
| As usual, it has been found impossible to obviate many 
| minor errors, some of which may be rectified next year. 
| In torpedo craft especially there are always numerous 
| ieaasteceialin. The Swift, for instance, is credited with 
|39 knots-she did 85.3 on trial. The Albacore and 
| Bonetta have the same external appearance as the 
| Myrmidon class, and not as the builders own River 
}class. The Wolf is not a sister ship of the Banshee. 
| Similar errors in the German destroyers are frequent; 
| and the plan of the new Argentine destroyers is wrong. 
| In the plate of the British second-class cruisers of the 
| Liverpool class the power and speed are incorrectly 
| stated. The Russian Rossia is still credited with three 
| screws, although her smaller central one was removed 
}after the war, and her centre engine-room is now a 
| magazine. In battleships the new Argentine vessels will 
| possess only one mast, not two as shown. The Sebastopol 
| of the new Russian fleet, while shown more correctly than 
| in other designs which have recently been published, has 
| certainly not got her 4.7in. guns arranged as shown, 
while the newest battleships of Japan, Germany, England, 
ke., are assigned diagrams of an extremely doubtful 
|nature. The secrecy which has been so generally 
observed about these matters is responsible for these 
gaps, but it does not excuse the inaccuracies. One of the 
greatest of these is the manner in which the dimensions 
| and displacement of the vessels are given. The beam is 
generally correct, but the lengths are frequently inaccurate, 
| and there should be greater consistency between draughts 
and displacements. If the normal displacement is given 
| as in the case of the Temeraire as 18,600 tons, she should 
be credited with the corresponding mean draught as far 
| as possible. The figures as given, while hard to get, are 
somewhat misleading. Thus the Dreadnought at 31ft. 
will displace about 21,000 tons compared with her usual 
18,000 at 27ft. 





Sells on Warship Engineering is missing, and only 
| three essays find a place this year. It is very doubtful 
if this is the type of volume in which chapters of this 
nature are required. One of them is a short practical 
essay on reserve electrical power in warships, which is 
admittedly a necessity, although one which has received 
| adequate attention lately. Another is on the financial 
| aspect of growing displacements, which appears to us to 
ignore several points of importance in favour of the bigger 
ship. Mr. Hislam argues in favour of 16,000-ton ships, 
and suggests that five vessels of 16,000 tons would be a 
better investment than two of 32,000. That is, five 
remodelled King Edwards, 425ft. by 78ft. by 27ft., and of 
| 19 knots speed, will be superior to two 32,000-ton ships, 
| which, if enlarged up, would be as “ similar” ships, about 
| 535ft. by 98ft. by 34ft.—impossible dimensions as regards 
draught. The length, however, would be increased to 
avoid unreasonable proportions, and the draught modified 
| to, say, 29ft., length 650ft. Such a ship would be nearly 
| five knots faster than the King Edwards without exceed- 
| ing the same percentage weight of machinery. It is the 
| same old weary argument again—the bigger ship must 
be better than the smaller—and in his arguments based 
on cost of construction Mr. Hislam assumes the same 
cost per ton for both vessels, while, obviously, the bigger 
ships will cost less. Even if dock extensions are included 
against the bigger ships, it is financially to our advantage 
—other people will not only have to spend more, but 
much more in proportion. Mr. Hislam, however, bases 
the cost of his 32,000-ton ship on an American estimate 
of £3.600,000 ; that is, at over £112 per ton, whereas the 
Vanguard only cost £83.5 per ton, and the 28,000-ton 
Argentine ships about £75 per ton. This latter, of course, 
is an absurdly low price, and the Vanguard cost much 
less than her two sister ships. 

The remaining article on Battleship Development is 
by Commander Hovgaard, a frequent contributor to 
Fighting Ships. We cannot think the design he pro- 
duces of a 32,000-ton ship is a serious one for many 
reasons. It is hard to see what the displacement has 
gone into unless it is the 4in. armour with which he coats 
the under-water skin of the ship, because Elswick has 
just arranged to give on the same displacement the same 
number of big guns, but of 14in. calibre instead of 12in., 
about a knot more speed, and twice the secondary arma- 
ment, which we know well enough will not be placed so 
as to catch the fullest possible amount of heavy gun blast 
which is done in Hovgaard’s design. In spite of these 
defects, however, the article certainly calls much-needed 








In Part II., the usual article by Mr. Charles de Grave | 


attention to the increasing danger arising from the 
growing development of the submarine. f 

The whole volume is a distinct improvement on its 
predecessors, especially as regards the additional photo- 
graphs of more insignificant craft. These are difficult to 
collect, but even in the photographs of larger vessels 
there is still room for the improvement which can be con- 
fidently expected in later volumes. 


SHORT NOTICES. 


Flight Manual. Compiled and edited by Algernon E. 
Berriman. Published at the offices of Flight, 44, St. 
Martin’s-lane, London, W.C. Price 10s. 6d.—This little 
pocket-book may well be regarded as the aviator’s Moles- 
worth. It is a collection within small compass of most of 
the information which an aviator, aeronaut, or motorist, if 
he takes an intelligent interest in the scientific principles 
underlaying his machine, should always have about him. 
While the information it contains is, as far as we have been 
able to test it, accurate and up to date, the book should not 
be regarded as self-contained. In other words, much 
previous knowledge must be brought to bear on the matter 
in hand before we will be safe in trusting ourselves to the 
volume. A pocket-book is not, however, a text-book, and 
the present book will fulfil its true function when used side 
by side with other volumes of a specialised nature. The 
numerous references to standard works should alone make 
the manual of great practical importance. The literature of 
aviation is already bewildering in its extent, and, as an index 
to it, we believe this little book will be found to possess many 
qualifications. The numerous tables and data on all sorts of 
subjects are, however, the ostensible features of the volume, 
and as a handy source of knowledge condensed and easily 
understood, the notes scattered throughout its pages should 
be greatly appreciated by those for whom the book is intended. 


Bare Aluminium Conductors. By H. M. Hobart. 
London: The Electrical Times, 8, Bream’s-buildings, 
Chancery-lane, E.C. Price 23, 6d.—To the columns of our 
contemporary, the Electrical Times, Mr. H. M. Hobart 
recently contributed a series of articles on ‘* Bare Aluminium 
Conductors.’’ In these articles, which are reprinted in the 
present book, a close comparison between copper and 
aluminium is made, and exhaustive tables and curves show 
their relative performances under the heading of tensile 
strength, resistance, weight, and cost. In addition, the 
author considers the questions of sag, span, temperature, 
windage, transmission towers, and various other points 
associated with the subject are discussed. Such wild state- 
ments have from time to time been made concerning the 
alleged advantages to be derived from aluminium when used 
for electrical purposes that it is refreshing to find an author 
who goes right down to the roots of the subject and provides 
data which enable sound and definite comparisons to be 
| made. Engineers who are connected with the design of 
| power-houses and transmission lines are now-a-days being 
|compelled to investigate the subject of aluminium con- 
| ductors, and they should certainly find this little book of 
| considerable assistance in their labours. 

Oil Fields of the Empire: A Survey of British Imperial 
Petroleum Questions and a Comprehensive Technical Descrip- 
tion of the Oil Fields of Trinidad and Newfoundland. By 
J.D. Henry. London: The Petroleum World, 32, Great 
St. Helens, E.C. Price 18s.—This volume, without adding 
anything to our knowledge of the subject dealt with, gives a 
chatty, interesting account of the oil fields of Trinidad and 
Newfoundland. The historical, topographical, ethnological 
and technological are pleasantly blended, and it would be 
surprising to find that there remained anything more to be 
said on the subjects touched, so full does the information 
|seem. The author draws on many authorities, and gives 
ample acknowledgment for al! such drafts. The book 
was prepared hastily at the time of the ‘‘ boom”’ in oil, and 
perhaps had for its object the bringing to the notice of the 
British public some Imperial treasures that await develop- 
ment, and this it certainly ought to do, if the good appear- 
ance of a book counts for anything in the eyes of the public. 
Other volumes are to follow dealing with other parts of the 
Empire. 
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THREE-HIGH ROLLING MILL. 


THE above illustration is a reproduction of a photograph 
of a three-high rolling mill recently constructed for the 
Cargo Fleet Iron Company, Limited, Middlesbrough, by the 
Brightside Foundry and Engineering Company, Limited, 
Sheffield. This machine embodies the latest practice in 
rolling mills of this class. It is of very massive construction 
throughout, and is mounted on an American type bed-plate 
with wide spread of feet to the housings so as to ensure great 
stability. It is arranged to take rolls having maximum 
centres of 18in., but will also accommodate rolls having 
15in. centres, thus allowing considerable latitude for re- 
turning rolls before discarding them 

The roughing rolls are carried in cast steel housings, the 
intermediate and finishing housings being of cast iron, all 
fitted with loose caps secured by heavy steel bolts, and 
having machined lipped joints. The caps are tied together 
in pairs, and: the ‘housings are similarly tied under the 
bottom rolls'to enable each pair to be lifted bodily from the 
bed complete with rolls; &c., and to be replaced by another 
set when it is required ‘to. change the section of bars to be 





rolled. The caps. are provided with machined bosses to | 


receive accurately-fitting-forged-steel screw-boxes and screws 
cut with buttress threads. The chocks are all of cast steel, 


and are fitted with~phespher-bronze bearings, both chocks | 


and housings being mm#thiyed-where in contact. The chocks 
for the bottom rolls hagefa- screw and wedge adjustment, 
whilst the bottom chocks for.the centre rolls are stationary 
so as to keep correct.algmment -with-the pinion through 
which the mill is driven. ° == 

The top chocks of. the centre rolls have also a wedge 
adjustment. to .thé ‘hodsings. This is. arranged in such a 
manner that’ when the .bar is passing between the bottom and 
middle rolis-thé upward stress is carried by the housings 
only, and is not transmitted through the necks of the top 
roll, thus relieving the latter of the friction due to this pass. 

Another novel feature in the design consists of dispens- 
ing with the rebate usually formed on the inside of rolling 
mill housings for the purpose of end adjustment to the rolls, 
the housings in this case being machined straight through, 
and the end adjustment made through cast steel clamps as 
shown. This arrangement has the double advantage of 
enabling the chocks to be removed from the outside of the 
housings, and putting the adjusting screws in tension instead 
of compression, thus avoiding the trouble caused by bulging 
the ends of adjust*ng screws common with the usual method. 

The pinions are of forged steel, 17in. centres, with machine 
cut teeth, and are carried in completely enclosed housings. 
The bearings consist of cast steel chocks, lined with anti- 
friction metal, all bored in position and having external oil 
lubrication to the necks, in addition to the pinions running 
in an oil bath. 

The total weight of the mill, exclusive of rolls, coupling 
boxes and spindles, cramp bars, &c., is about 100 tons. 


Wepynespay, August 10th, marked the 235th anni- 
versary of the foundation of the Royal Observatory at Greenwich. 
The Observatory was instituted by Charles II., in view of the fact 
that the great increase in the maritime trade of Britain in the 


seve 2eF y he de inati i | . : : 
seventeenth century had rendered the determination of longitude | a reconnaissance survey was sanctioned by Government from 


at sea an urgent matter, and that the first requisite was a more | 


accurate knowledge of the positions of the moon and principal 
stars. The hill on which the Observatory is at present situated 
was at one time occupied by a castle built in the fifteenth century 
by Humphrey, Duke of Gloucester, 


WORK ON THE LAGOS RAILWAY NORTHERN 
EXTENSION. 


THE northern extension of the Lagos Government Railway 
commences at a point 293 miles from Lagos and terminates 
upon the east bank of the Kaduna River near Zungeru, at 
mile 429}, its total length thus being 136} miles. 
Zungeru the line has been extended by the executive staff of 
the Northern Nigerian Government to Minna, in the Gwarri 
country, where a juncture with the main line of the Baro 


Kano Railway is effected. This latter portion from Zungeru 


to Minna has been termed the link line. 

About the middle of February, 1909, rail laying from the 
south reached mile 293, the zero point of the northern exten- 
sion, but, owing to the extremely heavy nature of the work, 
involving formidable rock cuttings, plate-laying up to Jebba, 


13 miles further on, was not completed until the following | 


April. The line to Jebba, situated upon the south bank of 
the river Niger, was opened for public traffic in August, 1909, 


through communication with the coast at Lagos thus being | 


established for a distance of 306 miles. 

In the meantime earthworks were being pushed on on the 
north bank of the Niger as fast as the limited number of men 
available would permit, and the banks and cuttings, involv- 
ing comparatively heavy work, were completed to mile 40 by 
the end of the year. A considerable amount of earthwork 
had also been completed at the Zungeru end. 

The question of the most suitable point for the construction 
of a railway bridge to cross the river Niger has occupied the 
attention of Government and their consulting engineers, 
Messrs. Baker and Shelford, for a considerable number of 
years. As far back as 1900, at 2 time when the Lagos Rail- 
way had reached Ibadan, only 1234 miles from Lagos, it was 


recognised that the route of a future possible extension might, | 


and probably would, within reasonable limits of divergence 
from the general direction, depend largely upon the selection 
of the site for a bridge which would present the least difficulties 
of construction from an engineering point of view, and at the 


same time involve a minimum capital expenditure in carrying | 


out the work. 


With this object in view, an expedition was sent out from | 


England about that year, under the charge of the late Mr. W. 
Gee, M. Inst. C.E., in order to examine the river from Lokoja 
upwards, and to report upon the possibilities of obtaining a 
site which would fulfil the necessary conditions. Mr. Gee, 
after exhaustive investigations, arrived at the conclusion that 
in Jebba he had found the desired spot, owing to the fact that 
not only was the river constructed between rocky banks which 
would afford good foundations, but also that between them an 
island, some 2000ft. in width, existed, which would shorten 
the actual waterways to be spanned by that distance. 

The Jebba crossing having been, for these reasons, decided 
upon as the best possible to be obtained, it became necessary 
to establish the possibility or otherwise of connecting Jebba 
with Ibadan, the intervening 185 miles being at that time 
terra incognita, as far as the practicability of constructing 
a line of railway was concerned A rough reconnaissance 
survey was therefore carried out, with the result that a line 
with heavy grades and sharp curves was obtained, which, 
however, subsequent investigation proved to be capable 
of considerable improvement. 

Matters remained in statu quo for some years, until in 1906 


Jebba onwards to Zungeru, and the possibility of this line 
being also established, sanction was in due course received 
for the whole scheme of extension, including the construction 
of the Niger Bridge, that portion over the north channel 


From | 


having been authorised in 1908 and that over the south 
channel in 1909. Designs for the former having been com- 
pleted, material for its construction began to arrive in 1908 ; 
but owing to the fact that the whole of this had to be brought 
a distance of 400 miles up the Niger by steamer during the 
high-water months of September, October, and November: 
the delivery was necessarily slow. Moreover, owing to the 
swiftness with which the river flows through the gorge at the 
point of crossing, it was necessary to wait until April, 1909 
until diving operations could be commenced, and even then 
work had to be done in a depth of 25ft. of water. 

The north channel bridge consists of two spans of 100ft., 
two spans of 150ft., and three approach arches of 30ft. span 
each, making a total opening of 590ft. During 1909 the 
abutments and piers, with the exception of the middle pier, 
were got in and completed, the steel work of the 100ft. spans 
was erected in position, and the steel work of the 150ft. spans 
erected upon the 100ft. spans, ready for launching. The 
bridge, therefore, was practically completed, with the excep 
tion of the central pier. 

In order to work traffic across the river whilst the south 
channel bridge is being built, a steam ferry has been pro- 
vided, with a carrying capacity for six loaded wagons. This 
vessel, named the Fabius, arrived at Jebba in 1909, having 
come out from England under her own steam. The neces- 
sary slipway approaches are well in hand, and should be 
ready for work by the time the north channel bridge is com- 
| pleted. 

The line across the island between the two bridges involves 
very heavy rock cuttings, the bulk of which have been com- 
pleted, and when it is considered that the south channel 
bridge will be 1300ft. long, and that half its piers will be 
sunk to a depth through sand of 80ft. below the level of the 
bed of the river, it will be realised that the crossing of the 
| river Niger, albeit 400 miles from its mouth, is a gigantic 

engineering undertaking, fraught from its inception with the 
| greatest difficulties, not least amongst which is the deadly 
climate of Jebba, which has already taken its toll in deaths 
and invalidings of a large percentage of the European staff 
engaged upon carrying out the work. 





BamBoo is regarded as fhe most useful plant that 
grows, and is made to serve the wants of the people of China and 
Japan in at least 500 different purposes, In China and Japan 
bamboo largely takes the place of iron and steel. The farmer 
builds his houses and fences out of it. It is the most available 
material for farming tools and utensils, as well as household furni- 
ture, while the tender shoots afford him a delicious and nutritious 
food for his table. It furnishes the labouring classes with many 
necessities, and supplies the rich with many luxuries. Almost 
every article used in the household of the Far Kast can be made of 
bamboo, and from the roots to the plumage every fibre is utilised. 
The poor people build their huts with bamboo poles for posts and 
rafters, and bind palm leaves together for walls and roofs with 
rattan ropes. The leaves of the bamboo are sewed together for 
raincoats and thatches, and are plaited into inmense umbrellas to 
shield persons and property from the sun and the rain. The 
wood is split into fibres of various sizes to be woven into baskets, 
into window curtains, door screens, awnings, mats, and tables. 
The roots are carved into fantastic images, into handles for 
weapons and tools, lanterns and canes, and into divining blocks, 
to be used by sorcerers to ascertain the will of the gods. ‘The 
shavings are used for stuffing beds and pillows, the small shoots 
for chop sticks and pipe stems. The hollow trunks are used for 
musical instruments of various kinds, for shafts of spears and for 
weapons used by the police to punish offenders. Indeed, it is 
| more difficult to find something that bamboo is not used for than 
| to enumerate its purposes, 
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AN EIGHT-TON CRANE LOCOMOTIVE. 





AN interesting example ofa locomotive designed for shunting 
work, and provided with a lifting and slewing crane, has 
recently been turned out from the shops of Andrew Barclay, 
Sons and Co., Limited, of Kilmarnock. As compared with 
previous engines of this class, its weight and lifting power are 
exceptionally high. The problem of providing sufficient 
stability so as to raise a weight of eight tons at a radius of 
16ft., while preserving the essential features—such as the 
closely coupled wheels—of a shunting engine is not easily 
solved, but we understand that in the present case complete 
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SECTIONS OF THE LOCOMOTIVE 


satisfaction is expressed regarding the performance of the 
locomotive by the purchasers. 

The accompanying engravings enable some idea of the 
details of the design to be gathered. The gauge is the 
standard 4ft. 84in. and the valve gear of the Walschaerts’ 
type with balanced slide valves. The crane is carried 
ona table erected over the boiler, immediately in front of the 
fire-box, and is arranged to swing clear of all mountings and 
other details. Between the sides of the crane jib a winding 
barrel is supported. This barrel is driven by way of a single- 
purchase gearing from a vertical shaft passing up through 
the centre of the crane table. To this shaft power is trans- 
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mitted from a two-cylinder hoisting engine, carried astride 
the boiler immediately in front of the crane, the transmission 
being effected by a horizontal shaft and mitre wheels. 
Between the crane table and the cab front a two-cylinder 
vertical slewing engine drives on to a horizontal cross shaft, 
on which is mounted a worm gearing with a large worm- 
wheel, forming the base of the crane jib. Both the hoisting 
and the slewing engines are fitted with the marine type of 
Stevenson reversing link motion. The controlling gear for 
the crane is in duplicate, so that it may be worked by the 
driver from either side of the cab. 

Hand and steam brakes and two combination injectors of 
the builders’ own design are fitted on the engine. The boiler 


| and fire-box are of steel, and contain 178 solid-drawn steel 


METROPOLITAN WATER BOARD. 





THE annual report of the Metropolitan Water Board for 
the year ending 31st March last was adopted at a meeting of 
the Board held on the 15th July, and has now been published. 
It contains, as usual, a very large amount of interesting 
information. 

The sources of supply at the command of the Board, are as 
most of our readers are aware, (1) the rivers Thames and 
Lea; (2) gravel beds adjoining the main stream of the 
Thames, and other gravel beds at Hanworth ; (3) natural 
springs ; and (4) wells sunk in the chalk or other strata in the 
Lea Valley on the north of the Thames, in Kent, and at 
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CRANE LOCOMOTIVE 


tubes 10ft. long. Other dimensions and details are given 
below :— 


Cylinders 17in. dia, by 22in. stroke 


Wheels 8-coupled, 3ft. 5in. dia. 
Wheel base 12ft. 
Heating surface— 
Tubes .. Le an oe ee .. $22 square feet 
Fire-box .. .. ‘ih Ft Oe a 
NEA e eo ose nit, “S00 vee eng <e. xs, Se a 
Grate area dap. a) wee ~ oe or ety Soe)! Se 99 
Working pressure 200 Ib. per square in. 
Tank capacity 2 900 gallons 
Soal capacity. . 2 tons 
Weight of cngine— 
MR el Sp ss os sas le 3s OO 
Sf ee err ae 
WISER CES FONE. cick cee ker oa TB i gy 


certain other points south of the Thames. During the year 
under review, the Thames furnished 58.19 per cent. of the 
total supply as compared with 57.27 per cent. during the 
previous year. The daily average total quantity gauged at 
Teddington Weir was 1445.2 million gallons—an increase of 
461.5 million gallons, a3 compared with 1908-9, The daily 
average total abstraction from the river was 136 million 
gallons, and the daily average natural flow at Teddington 
would therefore have been 1445.2 + 136 = 1581.2 million 
gallons, as compared with 1118.4 million gallons in 1908-9. 
The total volume extracted from the river was 49,641.2 
million gallons, or an increase of 462 million gallons, as 
| compared with the year before. Of the total of 136 million 
' gallons abstracted on the average from the river per day, the 
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Board took 133.6 million gallons, and various suburban 
companies 2.4 million gallons. 

As regards the river Lea, there was a decrease of .41 per 
cent. in the total quantity of water abstracted by the Board. 
This is made up of a daily decrease of 478,000 gallons in the 
New River district, and an increase in the Eastern district 
of 265,000 gallons, a decrease of 213,000 gallons on the 
whole. 

The gravel beds at Hanworth were used during eleven 
months of the year, and yielded 385.9 million gallons. The 
beds belonging to the Grand Junction and Lambeth divisions 
were not used during the year. 

The area under the care of the Board has been divided into 
five engineering districts—the Eastern, the Kent, the New 
River, the Southern, and the Western Districts. The total 
volume of water supplied during the year in all the districts 
combined was 82,365,800,000 gallons, or 367.7 million tons. 
The average daily supply was 225.7 million gallons. Of this 
amount the Southern district took the largest proportion, 
namely, 26.96 per cent., while the Kent district took the 
smallest, 9.09 percent. The month of maximum average supply 
over the whole area was August, and the month of minimum 
supply was March. The difference in the total average daily 
quantity supplied between the maximum and minimum 
months was 31.5 million gallons, or a difference per head per 
day of 4.6 gallons. The total estimated population supplied 
was, at the end of the year, 7,108,504, or 15.6 per cent. of the 
population of Great Britain and Ireland. This population is 
nearly equal to the combined populations of Norway and 
Sweden ; about the same as th.t of Canada; two millions 
more than the combined populations of Australia and New 
Zealand, and larger than the whole population of Scotland 
and Wales by about one million. There was a decreased 
supply of 0.7 gallons per head per day as compared with the 
preceding year. For the whole area the average daily supply 
was 31.87 gallons per head. Meanwhile, the average popula- 
tion has increased .90 per cent., and the average number of 
services 1.05 per cent. Approximately 55 per cent. of the 
population were supplied from the Thames, 24 per cent. from 
the Lea and 21 per cent. from wells and springs. 

The percentage of supplies on the constant system through- 
out the Board’s area was 97.72 at the end of the year, as 
compared with 97.74 for the year before. The Eastern and 
Western districts are entirely on constant supply. In the 
Kent district the figure is 99.71 per cent., and in the New 
River 99.97 per cent., but in the Southern district the per- 
centage is only 91.52. 

The effective amount of storage and subsidence reservoir 
capacity for unfiltered water possessed and in use by the 
Board was as follows :— 








XN Area in Total capacity in 
No. : 3 
acres. million gallons. 
Thames Valley 30 918.5 .- 6345.5 
Lea Valley 17 530 2499.2 
47 1448.75 8844.7 


These figures are exclusive of the Hampstead and Highgate 








ponds, the Camden Park-road reservoir for pond water, and | 
the Cheshunt disused reservoirs—these together representing | 


an additional 68.9 million gallons. The average capacity per 
acre of water surface area ranges from 8.561 million gallons 
in the Southwark and Vauxhall division and 7.873 million 
gallons in the Staines reservoirs to 2.898 million gallons in 
the New River district, the general average for the whole 
being 5.954 million gallons per acre. In the Eastern district 
the storage capacity is equal to 53.52 days’ consumption. 

Good progress is being made with the Island Barn reser- 
voir, which is being constructed on land between the rivers 
Mole and Ember, and will contain about 1000 million 
gallons, with a top water area of approximately 120 acres. 
The embankment will have a length of 13 miles, and will 
contain about 1} million tonsof earth. For the construction 
of the works about 112,000 cubic yards of puddle clay, 6350 
tons of cement, 2500 tons of cast iron pipes, and 550 tons of 
steel pipes will be employed. The water to fill the reservoir 
will be obtained from the Thames, and for this purpose a 
54in. main about 13 miles in length has been laid from the 
Walton pumping station. After storage the water will pass 
to filter beds at Surbiton and Ditton. 

The Chingford reservoir has also progressed satisfactorily. 
It is eventually to contain about 3000 million gallons of 
water obtained from the Lea. Out of a total of 2,060,000 
cubic yards of embankment, 940,000 yards have been placed 
in position, together with 141,400 cubic yards of puddle clay 
in the core out of a total of 252,700 cubic yards. The puddle 
trench to the London clay varies from 7ft. to 32ft. in depth, 
and has been carried out for a distance of 15,800 out of a 
total of 21,778 lineal feet. The construction of this reservoir 
necessitated a diversion of the river Lea. This diversion is 
5d5ft. in width and three miles long, and it has been 
practically completed together with four reinforced concrete 
bridges, and an effluent channel some 34 miles long to carry 
off the surface drainage. An outlet channel nearly 2 miles 
long and a supply channel, over 4 mile long and 36ft. wide, 
for conveying the river water from Flanders Weir to Ching- 
ford Mill, where it joins an existing supply basin and 
aqueduct have also been completed. 

The total number of filter beds owned by the Board is 168, 
and their total acreage is 166.51. This represents .86 acre 
per million gallons average daily supply of filtered water, the 
actual figures ranging from .62 in the New River district to 
1.01 in the Western district. The average monthly rate of 
filtration per square foot per hour during the year varied from 
.84 gallons in the Grand Junction division to 2.08 gallous 
through the Lea Valley supply beds of the New River district. 
At Long Ditton, in the Southern district, two new filter beds 
of 14 acres each were completed and brought into use in June, 
1909, and three of the same dimensions in April, 1910, leav- 
ing one to be completed. It is contemplated to construct 
4? acres of additional filter beds in the New River district. 

The large new covered filtered water reservoir at Honor 
Oak, which was described in our issue of May 7th, 1909, was 
fully filled with water on the 9th of November of that year, 
and was first brought into use on 14th March last. Its 
actual capacity has been found to be 56.322 million gallons. 
This is slightly less than the 58 million gallons anticipated. 

The total amount of coal burnt by the Board during the 
year amounted to 164,831 tons, which is equal to about 
2 tons per million gallons supplied. To be quite accurate, 
each ton represented 499,698 gallons. This, of course; is an 
average, as the amount of coal required in the different 
districts varied considerably. Thus it was more in the Kent 
district than in the others, »ecause in the former all the 
water had to be pumped vertically from deep wells. Against 
the extra consumption of coal so occasioned, however, has to 





be set the fact that the Kent well water requires no subsiding, 
storage and no filtration. Again, the Lea district, served 
from the Lea Valley reservoirs, is comparatively flat and 
requires only one pumping at a low head, whilst in the 
Southern district the country area consists of hills of varying 
heights often necessitating two or more pumpings at different 
heads. The supply from the Staines reservoirs and the 
varying qualities of coal have also to be remembered, but 
subject to these observations it is stated that the consump- 
tion per million gallons was lowest—1.54 tons—in the New 
River district and highest—2.76 tons—in the Kent district ; 
that is, each ton represented 650,410 gallons supplied in the 
former case and 362,779 gallons in the latter. 

The total number of engines is 264, and their combined 
horse-power is 38,380.5, and there are 504 boilers, these 
figures being exclusive of small subsidiary engines and the 
equipment of small auxiliary works. The total length of 
mains in place at the end of the year was 6258 miles, the 
length of new mains laid during the year being 72 miles. 
It is interesting to note that the size of pipe most largely used 
is that having a diameter of 4in., the length of this sized pipe 
representing 55.692 per cent. of the whole. 

A table is given showing at a glance the increases which 
have taken place under the Board in the active equipment of 








the waterworks since the transfer of the undertakings. This 
we reprint below :— 
Before After { 
June, Mar. 31st, 
1904. lvl, 
Storage reservoirs for unfiltered water 57 62 
ee eS aac) si 1497 
Capacity in million gallons... 8913.6 
Service reservoirs for filtered water 83 
Capatity aaa $41.1 
Filter beds .. 168 
Acreage 166.5 
Engines Si 264 
Horse-power $2,38 '.5 
Miles of water pipes. . 6,258 


Dr. Houston has continued his investigations into the 
effect of storage on raw river water. He had previously pre- 
sented three reports, the outstanding conclusions of which 
were, as our readers will remember, that (a) storage, if 
sufficiently prolonged, reduces the number of bacteria of all 
sorts ; (6) it devitalises the microbes of water-borne disease ; 
(c) it reduces the amount of suspended matter and the 
amount of oxygen absorbed from permanganate ; (d) it tends, 
generally speaking, to lengthen the life of filters, and 
minimises the possible danger arising from a breakdown in 
the filtering works. In the fourth report, presented during 
the year under consideration, Dr. Houston has shown that 
when samples of river water are stored in the laboratory after 
being artificially infected with millions of cholera vibrios, the 
vast majority of the vibrios die within one week. Remarking 
on this, the Board’s report says :—‘* The results strengthen 
the evidence previously adduced in favour of storage, and 
appear to show that by adequately storing the raw impure 
river waters antecedent to their filtration, the safety of the | 
metropolis, as regards water-borne epidemic disease, 
almost, if not quite, assured.’’ 

A comparison of the yield of the watershed areas of the 
Thames and Lea for each month of the year, and other | 
Statistics regarding rainfall, are given in the report. It 
appears that the natural flow of the Thames during the year 
represented a yield of 10.34in. of rain from the 3855 square 
miles of watershed area, or 32 per cent. of the general rainfall | 
of 32.33in. The natural flow of the Lea represented a yield | 
of 6.45in. of rain from the 414 square miles of watershed 
area, or 22 per cent. of the general rainfall of 28.85in. | 
Whilst each square mile of the watershed area of the Thames 
yielded 149.707 million gallons, or 4.631 million gallons per 
inch of rainfall, the Lea Valley only yielded 93 45 million 
gallons per square mile, or 3.239 million gallons per inch ot 
rainfall as stream flow. 

The report concludes with a general reference to the report 
of the Works and Stores Committee regarding the future 
water supply of the metropolis, which report was dealt with 
in our issue of April 29th last. It will be remembered that 
the scheme proposed includes the construction of five reser- | 
voirs having a total capacity of about 20,900 million gallons, 
which it is anticipated would, with the existing works, be | 
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sufficient to ensure, even during a prolonged drought, a | 
supply of 35 gallons a-head per day for a population of | 
12,000,000, which it is estimated the Board may have to pro- 
vide for in the year 1941. 

The report is accompanied by numerous detailed tables. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
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COMPRESSED AIR FOR OIL FUEL BURNERS. 


Str,—I shall be much obliged if any of your readers can help 
me in the following circumstances :—A supply of compressed air is 
required for an oil fuel burner. The installation consists of an 
engine and a water-tube boiler of the semi-Thornycroft type, 
having a heating surface of 130 square feet, which is at present 
fired with liquid fuel, using common paraffin in conjunction with 
a new form of burner. In order to reduce the cost of producing 
steam it is propesed to install a burner capable of burning heavy 
oil. The burner contemplated to be used requires, according to 
its makers, 30 to 40 cubic feet of free air per minute, the air 
pressure necessary being 15lb. to 20]b. per square inch. The 
weight of the existing machinery, including the boiler and the 
auxiliary pumps and condenser, is 27 cwt., the compound engine 
developing easily 30 indicated horse-power with 200 lb. steam 
pressure. 

As the space available is limited, and as not very much greater 
weight can be permitted, it is obviously out of the question to 
install a slow-running direct-acting air compressor, and the install- 
ing of a high-speed crank-driven air compressor would also not be 
a very nice arrangement, as again in this case the weight would be 
considerable, and the noise would be greater than that of the 
slower-running compressor, and it is desired to have the plant as 
noiseless as possible. 

Then, again, if an air compressor were arranged to be driven by 
the main engines, this would probably be the most economical and 
compact arrangement but it has the great disadvantage of being 
out of action as soon as the main engines were stopped. Auto- 
matic devices for automatically admitting steam to take the place 
of air have been suggested, but my experience in automatic 
devices is that they are generally of a delicate nature or require 
such minute adjustments that make them more or less a source of 
anxiety. In any case, with such an apparatus, the great difference 
that there might be between the air pressure employed and the 
steam pressure would, in my opinion, necessitate the hand adjust- 
ment of some form of valve, which might require readjustment 
every time the engines. were stopped. Hence there would be a 
great likelihood, whilst the steam was being substituted for air, or 
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| hour and around several curves. 
| but the curves sometimes sent up the resistance as high as 30 |b. 


vice versa, for a quantity of black smoke to appear or an unpleasant 
roaring noise in the furnace be caused, with the possibility that 
the burner might become extinguished. All these occurrences | 
am most anxious to avoid. 

With all these defects in view, seeing the large quantity of air 
that is required at a comparatively low pressure, the problem 
seems to be between two fires—that 1s to say. that for a piston air 
compressor the weight of the plant is against it, and that, while 
it is a long way beyond the duty that can be obtained from modern 
fans, drum blowers would be too noisy. It may be possible, how- 
ever, that some of your readers might be able to suggest some. 
thing that would meet the case. 

In conclusion, it must be borne in mind that, although the 
present burner is an expensive steam producer, it has the advan- 
tage of complete absence of smoke, and is easily started. Hence, 
there is just a possibility that what would be saved by burning 
cheap fuel would be lost by the extra steam consumed in the 
auxiliary engine to drive the compressor, the plant being too small 
to get any degree of efficiency where air is to be compressed in con 
nection with a liquid fuel burner. 


August 13th. PETROLIA 





BALANCED DRAUGHT, 

Sin, —Referring to the leading article in your issue of the 12th 
inst., | have not yet seen Mr. Hernygfet’s paper, but the system 
is undoubtedly American ; the combination of forced-draught fan 
and automatic damper regulator being fully described by Mr. 
McLean—see discussion in the ‘ Proceedings” of 
American Society of Mechanical Engineers for December, 1906 
(copy is in Patent-otlice library). Professor Kent commented very 


| severely on McLean taking results far below normal boiler practice 


to compare with results with his appliance and claiming the differ 
ence due to more careful firing as caused by his appliance. You 
will notice that economies are not due to any improvement of 
combustion, but to changing from bituminous coals with natural 
draught, to the cheaper buckwheat anthracite, which of cours: 
needs forced draught. Forced draught under ordinary grates 1s, 
of course, all right for low volatile anthracite, but quite undesi: 
able for bituminous coals. 

The french tests appear to indicate that with low-volatile fuels 
results are almost identical with steam jet forced draught and no 
damper regulator, or with forced-draught fan and damper 
regulator (working cost obviously omitted in each case) ; and, pro 
vided the air supply of a forced-draaght fan is automatically 
regulated, there can be no occasion at all for any device for 
throttling exit gases. 

Mr. McLean’s letter in The Electrical Review, August 20th, 1909, 
admitted the slow unbatied travel of gases in Lancashire boilers 
was right; and just the same applies to any other boiler. 
The Electrical Reeww, of August 27th, 1909, pubhshed a reply by 
**Scrutator” showing that regulation of draught alone, 
McLean advocated, was no substitute for correct regulation of 
fuel and air together—a method in extended use. 

The peculiar gasometer damper regulator, operated by furnac: 
gus pressure, mentioned in your article, which was referred to in 
Mr. McLean's letter to The Electrical Review, August 20th, 1900 
and is shown with the forced-draught fan, is Brown’s British patent 
25,902 of 1909; but it does nothing that other damper regulators 
cannot do. 

London, August 13th. 


CHARLES ExirH, A.M.1. Mech. Eb. 





TRAIN RESISTANCE, 


Sin,—The recent publication of the results of some American 


| tests on train resistance has led tou renewed interest being taken in 


the subject. Much of the uncertainty that has attended the 
determination of train resistance in the past has undoubtedly been 
due to the great ditticulty of the measurements. 

i think, therefore, that it may be of interest to your readers to 
mention the result of an experiment recently made to ascertain 
how far it would be practicable to measure train resistance with « 


| direct reading form of instrument, and one which, while small 
| enough to go into the pocket, should be usable on any train at any 


time without any preliminaries. An accelerometer instrument 
similar to that described in THE ENGINEER for 19th November, 
1909, but made specially for this purpose, was employed. 

The test was made on one of the Midland expresses out of Man 
chester. Readings were taken at both high and low speeds when 
the train was coasting down a long slope. It was found that it was 
quite easy to read off the resistance to half a pound per ton, and 
that the resistance at a speed of from 60 to 70 miles per hour was 
usually between 17 Ib. and 22]b. per ton, rarely going outside the 
limits of 191b. and 21lb. At a roughly estimated speed of 


| 10 miles per hour the train resistance was exactly 10]b. per ton. 


The train passed through several tunnels at speeds of 60 miles per 
The tunnels made no difference, 


|} per ton. 


The facility with which measurements can be made in this way 
will, [ hope, assist materially to clear up the obscurities that sur 
round the matter, and enable an accurate judgment to be made as 
to how far American practice in the determination of the size of 
freight wagons is really advantageous. H. E. Wimprents. 

London, August 12th. 





THE ASSOCIATION OF CONSULTING ENGINEERS. 


Sir,—Will the Association of Consulting Engineers be a truly 
representative body if its membership is to be contined to ‘‘ those 
who are corporate members of the Institution of Civil Engi- 
neers /”” 

There must be a number of consulting engineers, thoroughly 
competent in their own speciality, who would be excluded by this 
restriction, and it is open to question whether they or the new 
Association would be the poorer for their exclusion. 

Certainly, in some special lines of work, as, for example, tele 
phony, the man who has spent his life in the work is better 
qualitied than the average corporate member of the Civils. : 

It is to be hoped that, in justice to those who, for a variety of 
reasons, have not been able to join the Civils, the proposed restric- 
tion will not be maintained. 


Westminster, 8.W., August 15th. HERBERT LAws WEBB. 





RAILWAY CARRIAGES, 


Sin,—The recent outrages in railway carriages should forcibly 
impress on the minds of the companies the dangers the travelling 
public have to incur from the use of compartment carriages. | 
should say that the continued use of such carriages is founded 
altogether on a mistaken notion—the mistake that the public of 
all grades prefer them. If the question were to be put to a voting 
referendum, I would suppose that a good majority of third-class 
passengers, and fully one-half of the second-class passengers, 
would be found to be against the compartment system as it exists. 

August 15th. = OS oe 





THE COST OF AVIATION, 

Sir,—Hardly a day passes now without the publication of some 
new flying record. We are told that So-and-so has flown to such 
and such a place at such and such a speed, or that he has managed 
to get higher in the air than anyone else. 

This is, of course, very instructive ; but what is not published, or 
if it has been I have been unfortunate enough to miss it, is the 
cost of carrying out these various feats. No doubt flights of even 
greater length than those at present on record will be accom- 
plished, and expenses will probably go down in the future, but it 
would be interesting to know what the costs per mile or per kilo- 
metre work out to now. 


London, August 16th. WOULD-BE AVIATOR, 
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NEW MICROMETER CALLIPERS. 


ANYONE with experience of the ordinary sensitive calliper 
or screw micrometer is acquainted with the disadvantages 
possessed by this style of precision measurement, and will 
appreciate the new type of automatic sensitive callipers now 
being introduced by Schiiffer and Budenberg, Limited, 
Manchester. Figs. 1 and 2 herewith show the two principal 
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Fig. 1 Fig. 2 

patterns. These are perfectly automatic in their action and 
will instantly measure the thickness of soft or hard substances. 
They are very easily manipulated, all that is necessary on 
the part of the user being to press down the plunger—shown 
at the top of the engravings—which in the ordinary way is 
held in its uppermost position by a spring, until the article 
is gripped by the jaws, when the correct thickness will be 
instantly indicated through the medium ofa finger travelling 
round the dial graduated in fractions of an inch or milli- 
metres. There is no tedious forward backward screw- 
ing or sliding, and adding together of several readings 
of tigures and fractions, as in the case of screw or sliding 


or 
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Fig. 3 
micrometers. Neither is there any possibility of error 
through the faulty adjustment of the screw, as some- 
times occurs with screw micrometers. The instruments 


are always ready for use, because the jaws are held open 
for the greatest thickness that can be gauged with them. 
At the same time the jaws may be secured in any intermedi- 
ate position by tightening the small milled head at the side. 
Another advantage possessed by these new instruments is that 
only one hand is necessary to manipulate the calliper, while 
the other can hold the article which is being gauged. 

Fig. 3 shows a modification of this instrument with a large 

















Fig. 4 Fig. 5 

reach so that it can be used for measuring large plates, &c. In 
this instrument the jaws are pressed together by a spring and 
are raised by means of the lever shown. The small sizes are 
intended for use in drawing-oftices, or testing rooms, and 
usually have flat-faced jaws, while in the larger sizes the jaws 
are tapered and rounded at the ends, as it is nearly impossible 
to hold large sheets perfectly straight between the jaws. The 
larger sizes are also made with a heavy base to screw to a 
bench. 

_ Fig. 4 shows an auto-calliper plate gauge made to the 
Instructions of the Vulcan Boiler and General Insurance 
Company. It is primarily intended for the use of boiler 


inspectors to gauge the thickness of overlapping plates of 
boiler shells, &c., in order to judge the effect of corrosion, 
&c.; but it will also be found useful for other purposes. 
dial is marked in ;4,in. and ,zin., measurements above lin. 
up to 1fin. being read on the sliding bar. Fig. 5 shows the 
same idea developed as an auto-calliper wire gauge to replace 
the slotted gauges in general use. The dials in this case are 
carefully calibrated by actual test from feeler gauges specially 
ground for the purpose to a degree of accuracy of y55 mm. 




















Fig. 6 


or gs9pin., and the rack and pinion are made with the highest 
possible precision. Fig. 6 shows the auto-calliper principle 
applied to a sliding calliper. One dial is divided in milli- 
metres and the other in inches. There is, of course, a 
separate rack for each of the dials. The racks are protected 
by means of the sliding bar shown, which can also be used as 
a depth gauge. 


STEAM SANDING APPARATUS FOR LOCOMO.- 
TIVES. 





A DIFFICULTY is occasionally encountered in steam sanding 
apparatus due to the choking of the aperture through which 
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Fig. 1—DETAILS OF 


the sand passes on its way to the ejector. The cause in the 
winter is sometimes to be found in an accumulation of ice in 
the ejector, due to the condensed steam being frozen and the 
water ‘* backing up’’ the pipe.into the box. To remedy this 
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Fig. 2—STEAM SANDING APPARATUS FOR LOCOMOTIVES 


defect Gresham and Craven, Limited, Manchester, have intro- 
duced an improvement into their well-known design, by which 





The | 


it may be readily cleaned without breaking any pipe joints or ! 


losing the contents of the box. The sectional illustration, 

Fig. 2, is almost self-explanatory. The trap is provided with 

| two flat valves A and B, fitted on squares gn either end of 
the spindle C. On the bottom valve is a handle, by giving a 
quarter of a turn to which the valve A is opened, and the 
interior of the trap is exposed for inspection and cleaning. 
At the same time the valve B is closed, and thus the sand is 
prevented from escaping out of the box. If it is desired to 
empty the box, the handle is turned in the reverse direction, 
when both valves will be opened. 

The same makers are also introducing an improved steam 
valve for the sanding apparatus. This is shown in Fig. 1. 
Its special features will be seen to consist of a valve A, which 
keeps steam-tight over a long period and can be easily ground 
in when necessary, and a ‘‘ distributing ’’ disc valve C, which 
is held against its face by means of a spring shown, and can 
be moved into its ‘‘open’’ position without steam pressure 
being on it. On the spindle B, which operates the distribut- 
ing valve, a cam-shaped projection is formed. This projec- 
tion raises the steam valve A and admits steam into the 
chamber after the port in the distributing valve has come 
opposite to the passage to the sanding ejector. Another port 
in the disc valve C coincides with a drip passage when the 
steam to the ejector is shut off. The chief advantages claimed 
for this steam sanding apparatus are as follows :—No rods 
or levers are required ; the sand is delivered at the point of 
contact of the wheel and rail; and economy in the use of 
sand, 





DOCKYARD NOTES. 


THE Good Hope is to be out of dockyard hands at 
Portsmouth in the late autumn. She is having a most 
extensive refit, which includes the bringing of her wireless 
equipment up to date and a general overhaul of her 
machinery. 





THE battleship Majestic has been paid off at Devonport 
and placed in the Fourth Division of the Home Fleet as 
parent ship of what is now the Royal Sovereign group of 
** special service vessels.’’ In other words, the Majestic is to 
all intents and purposes put on the scrap heap. 

THE Espiégle will be paid off at Devonport on September 
5th and re-commissioned the following day with a full crew 
to relieve the Lapwing on the East Indies station. Ports- 
mouth will supply the new crew, and a portion of the 
Espiégle’s old crew will be transferred to the Gossamer, 
which 1s to be commissioned at Haulbowline for service in 
the Third Division of the Home Fleet. 








THE Rainbow, cruiser, has been taken over from the dock- 
yard authorities at Portsmouth by Rear-Admiral C. E. 
Kingsmill on behalf of the Canadian Government, but 
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STEAM SAND VALVE 


remains for the present under the Commander-in-Chief at 
Portsmouth. 





THE order for the Viking, new ocean-going destroyer, to 

be manned with the crew of No. 21 torpedo boat, has been 

| cancelled, and she is to remain in the First Destroyer 

| flotilla with the crew which joined her on July 2nd on her 
| delivery from the builders. 





THE Admiralty have authorised the Commodores of the 
Royal Naval Barracks at the home ports to rate as leading 
stoker any stokers, first-class stoker mechanics, serving in 
H.M. ships who are recommended by their commanding 
officers to fill vacancies for leading stoker in the ship’s com- 
plement. This order will not extend beyond December 31st, 

| 1910. It has been decided that the provisions contained in 
the Admiralty Letter of September, 1907, relating to the 
restrictions on advancement to the rating of chief stoker are 
to be cancelled. 





FOR general convenience, and in order to economise space, 
and bring ships as near to the shore as possible, the north- 
eastern portion of Spithead has been divided into thirteen 
anchoring berths, seven for large ships, i.e., Nos. 7, 8, 9, 10, 
11, 12, and 13; two for moderate-sized ships, Nos. 5 and 6; 

; and four for smaller ships, Nos. 1, 2, 3, and 4. Of these 
berths, Nos. 1, 2, 3, and 4 are 460 yards in diameter, and the 
remainder are 560 yards diameter, and are therefore large 
enough for ships to lie in them at single anchor—a consider- 
able convenience. 





THE latest rumour about the new Italian triple-turret ships 
is that the three guns will not be in line abreast, but that one 
gun will be above the remaining pair, so that the three form 

| a species of triangle. Two-decker turrets are no new idea in 
| Italy, having been suggested a good few years ago by a naval 
officer writing in the Rivista Mariitima. 
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SURFACE CONDENSING PLANT 


ISAAC STOREY AND SONS, LIMITED, MANCHESTER, ENGINEERS 

















Fig. 1 


A NEW BOILER FEED PUMP. chest, while the outer face of the smaller piston is in direct 
_ | communication with the exhaust pipe. By allowing full 

A DIRECT-ACTING feed pump with a new form of valve | pressure steam to act on the outer face of the larger piston, 
gear is illustrated herewith. The chief feature of novelty in | this piston is put into balance, and the controller B, with 
connection with this pump is that the usual piston valve has | the main valve A, is moved by the pressure of steam acting 
been replaced by valves having flat faces which, unlike piston | upon the inner face of the smaller piston. The movement of 
valves, remain steam-tight even when worn; and can be | the main valve in the opposite direction is obtained by placing 
readily scraped up if necessary by any ordinary fitter. In | the outer face of the larger piston in communication with the 
connection with the valve gear controller pistons are used, | exhaust, when the steam pressure acting on the differing 
and these have spring piston rings which adapt themselves to | areas of the two pistons moves the controller in the required 
the wear. It is claimed by the makers that a considerable | direction. In the right-hand view the piston of the main 
economy in the steam used is effected by the arrangement of | steam cylinder, and with it the auxiliary slide valve D, has 
this valve gear, as the stroke of the controller corresponds | reached its extreme bottom position, and the outside of the 
with a double stroke of the pump piston and is brought about | large controller piston C is just opened to the exhaust by 
by one charge of steam in the controller cylinder, as against | way of the port E in the controller B, the passage in the 
a charge at each end in the case of the ordinary shuttle valve. | auxiliary slide valve D and port E', the final escape of the 
Another important feature of this pump’s operations is that | steam to the atmosphere being through the adjustable valve 
there is no dead point, and the pump can thus be started up| H. The steam pressure on the differential areas of the 
| pistons C C', now moves the controller B upwards, and with 
it the main slide valve A, thus admitting steam to the lower 
side of the main pump piston, and causing this to make its 
upward stroke. The position cf the controller at the end of 
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Fig. 3—DETAILS OF VALVE GEAR 














this stroke is clearly shown in the left-hand view, from which 
| it will be seen that the outer side of the piston C is cut off 
from the exhaust by the movement of the auxiliary slide 
| valve D, which has just opened the port E tosteam. The 
without external assistance, no matter at what position of | full steam pressure now acts on both sides of the piston C, 
the stroke the pump may have stopped. There is no “‘ lost’’ | and the difference in pressure between the opposite sides of 
motion in the connection between the pump and the valve | the piston C! moves the controller downwards, the main 
rods, and so the pump is always ready to start when the steam | valve then admitting steam to the top side of the main piston. 
valve is opened, no hand starting lever being required. A | The cycle of operations is then repeated. 
further advantage claimed is that the pump invariably makes When moving upwards the controller is brought to rest by 
the full stroke, no matter how slow the speed of pumping. | cushioning the exhaust from the top side of the piston C by 
This is brought about by the positive action of the valve gear | closing the exhaust po t before the end of the stroke is 
at all speeds. The pump is made either of the vertical or | reached. When the motion is downwards the controller is 
horizontal types, and the gear may be applied to both air | cushioned by the air dashpot F arranged below the exhaust 
and circulating pumps. | port of the small controller cylinder C’, the dashpot being 
The construction and operation of the pump will be better fitted with an adjustable snifting valve G. The cushioning 
understood by reference to Figs. 2 and 3, which represents | in this direction is assisted by the fact that the steam admis- 
sectional views of the valve gear. The main valve A receives | sion to the outer side of the piston C is cut off before the end 
its motion from a controller B, on each end of which is fitted | of the stroke, and the steam works expansively for the 
a piston CC’, the pistons being of different areas, and | remainder of the stroke. By the careful adjustment of the 
working in small cylinders at opposite ends of the steam | exhaust throttle H and the snifting valve G silent running of 
chest, 


Fig. 2—BOILER FEED PUMP 


valve both move simultaneously in the same direction, the 
controller, on commencing to move with the partial opening 
of the steam or exhaust port in the auxiliary valve, opens out 
| these ports more fully, thus making the movement of the 
main slide valve certain and prompt. Moreover, the com- 
plete stroke of the controller is always assured owing to a re- 
opening of these ports as the auxiliary valve follows the 
controller. The auxiliary valve D being directly coupled 
through the levers H to the pump rod and in constant move- 
ment with the pump, is always in a position to allow the 
steam to enter or exhaust from the controller cylinder and 
move the controller and main valve. It follows that it is im- 
possible to put the pump in a position from which it will not 
start up immediately on the admission of a sufficient pressure 
of steam, or, in other words, the pump has no dead centre. 

The correct stroke of the pump is obtained by the adjust- 
| ment of an excentric pin J intheleverM. In case of resetting 
| the auxiliary slide valve spindle can be adjusted by the right 
and left-hand threaded sleeve S, so that the distances N and 
O are equal to the distance P marked on the front column T. 
If the pump has not an equal stroke at both ends this can be 
corrected by throwing over the auxiliary valve D slightly in 
the opposite direction to that in which the short stroking takes 
place by means of the screwed sleeve 8S. The stroke may he 
lengthened equally at each end by turning the pin J towards 
the fulcrum R of the lever M. The whole of the valves can 
be easily taken out for inspection after the cover has been 
removed. Fig. 1 shows an independent surface condensing 
plant with combined direct-acting air and circulating pumps 
fitted with this new valve gear. 

These pumps are made in a wide range of sizes by Isaac 
Storey and Sons, Limited, branch of the United Brassfounders 
and Engineers, Limited, Manchester, under Storey’s and 
Hallowell’s patents. One we have seen in operation feeding 
the boiler at this firm’s Manchester works runs very silently 
at all speeds, and gives its full stroke even when the piston 
is merely creeping. 








A CROSS-COUNTRY AEROPLANE RACE. 


at Paris, and taking in the towns of Troyes, Méziéres, 
Douai, and Amiens, is regarded in France as marking yet 
| another important stage in the progress of aviation. There 
is nothing new in the machines themselves, which continu: 
| to be of the well-known biplane and monoplane types, 
| which have been performing successfully during the past two 
| years, and the significance of the contest, therefore, lies in 
| the fact that the airmen have performed with their machines 
| what they have never attempted before—that is to say, 
they have flown over a given course on specified days, 
without being able to choose weather conditions most 
| favourable for them. Except on some days, these con 
| ditions were far from favourable, the wind being so high 
| on one occasion that it seemed inconceivable that the com 
petitors could reach their journey’s end. ‘There were eight 
| machines starting from Paris, but after the second day 
| the only competitors left in the race were Leblanc and 
Aubrun on their Blériot monoplanes. The failures of the 
others were due solely to engine troubles, and one or two 
were able to continue in the later stages, although they were¢ 
no longer in the race. 

This contest has revealed many interesting facts, one of 
them being the extreme difficulty of airmen in finding their 
way, except when the weather is clear enough to allow 
of their following a marked course. On some of the 
stages the atmosphere was so misty that they could 
| not distinguish the course at all, and on others they 
were in even greater trouble on account of the rain, 
which destroyed their maps. Thus several of the airmen 
had to alight to inquire their way, and Weymann, on a 
Farman biplane, took up a passenger to show him the land- 
marks. The difficulties of cross-country flights arise not 
only from the impossibility, at times, of following a given 
| course, but also from the strong air currents, which vary 
| with the configuration of the land. All this necessitates the 
| exercise of considerable skill, as well as a concentration of 
| mind which is extremely fatiguing on long journeys. The 
| German, Lindpaintner, on a Sommer biplane, had to abandon 
| through exhaustion. Another competitor laid down under 
his machine as soon as he alighted and went to sleep. 

While this aeroplane race has aroused a vast amount of 
public interest, it has been closely followed by the military 
authorities, who allowed two officers from the Aeroplane 
| Corps to accompany the competitors on some of their 
| journeys. The performances of these officers, who carried 
observers on their machines, were in every way satisfactory. 
| On one occasion the observer was replaced by a general, who, 
| on alighting, declared that what struck him most was the 
| clearness with which everything was visible, to the extent 
| that, in clear weather, there could be no concealment of 
soldiers. 

The only discordant note in the history of this race was a 
| violent attack in a German paper against the alleged inten- 
| tion of one of the competitors flying over the frontier to Metz 
| and back, when it expressed the hope that he would be 
| brought down by German guns. The German comments on 
| the French aeroplane race show that Germans are looking 
with some uneasiness at the progress of aviation in France, 
and it seems certain that following upon this contest the 
French military authorities will still further develop the 
Aviation Corps which has already been giving satisfactory 
results. 


| 
| THE circular cross-country race starting from and finishing 
i 
! 








Av a special meeting of the Weymouth Town Council 
a report from the Electric Light Committee. was presented on the 
relative advantages of tramways and motor omnibuses, and their 
adaptability to the needs of the borough. The capital cost of 
petrol motors was estimated at £10,000, for electro omnibuses 
£12,000, railless traction £12,000, and the electric trams £27,000. 
For some time the Great Western Railway Company maintained 
a service of motor omnibuses, but these having been withdrawn 
the Committee considered it incumbent on the town to provide 
facilities. The Committee came to the conclusion that the only 
practicable scheme was light tramways, and they considered it 
could be made to pay if the capita] cost be kept down to a 
minimum. After an animated discussion, in which widely diverse 





opinions as to the practicability. of the tram scheme were 
expressed, the question- was' referred to_a special meeting, to be 


The inner end of each cylinder is open to the steam | the pump is effected. As the controller and the auxiliary | held next month.. 
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SUBSCRIBERS ANSWERING POSITION—BACK VIEW 


NEW TELEPHONE EXCHANGE AT GLASGOW. 


LAST Saturday marked the opening of the new Post-office 
Telephone Exchange at the Waterloo-street Post-oflice, 
Giasgow. The history of Glasgow’s telephone s\stem, of 
which this is the latest development, is somewhat complicated 
by the rivalry formerly existing between the National Tele- 
phone Company and the Corporation of the city. It will be 
recalled that, a number of years ago the Corporation started a 
telephone system of their own in direct opposition to that of 
the Telephone Company. The Corporation telephones were 
severely criticised from the start by the ratepayers, for the 
financial results of the venture did not justify the necessarily 
large expenditure of public money which had to be made for 
their establishment. Charges had to be reduced to get 
custom until there could be little margin for profit left, 
exchanges were duplicated and subscribers on one system 
found themselves debarred from speaking to their friends 
when these happened to be connected with the other system. 
In businesses where the telephone played an important part 
this led perforce to the installation of both systems, thus 
entailing double expenditure. Complaints became rife, and 
it was with much satisfaction that the citizens at last 
learned that the Coporation had decided to abandon the 
control of their telephones and sell the whole system to the 
Post-office, Since this transaction took place a certain 
improvement has been noticeable. Thus, most of the sub- 
scribers to the two systems can now obtain universal com- 
munication, but the influences of the former state of affairs 
is yet to be seen in the unnecessary number of exchanges in 
existence, the survival of certain lowg rates introduced when 
the rivalry was at its height and thé need of distinguishing 
between the two systems when asking for a connection. 

Under these circumstances, and in view of the approaching 
absorption by the State of the National Telephone Company’s 
system, it became essential some time ago to consider the 
peculiar circumstances of the telephonic facilities in Glasgow 
and its neighbourhood. After December 31st, 1911, all the 
lines in the country owned by the company will pass under 
State control, and with a view to the development of the 
Glasgow system after that date the Post-office authorities 
some time ago resolved upon the immediate provision of a 
central exchange, linking up the lines connected with the 
present Post-oftice Central Exchange and those of the present 
Royal Exchange of the National Telephone Company. In 
addition, all future lines to be laid in the central division of 
Glasgow will be connected to the new exchange. The 
present Argyle Exchange will, however, remain, as now, 
separate. 

The new Central Exchange is situated on the top floors of 
the post-office buildings recently erected in Waterloo-street, 
and is designed to accommodate 10,000 subscribers’ lines. 
In accordance with modern practice, the so-called central 
battery method of working has been adopted. The power 
plant consists of twenty secondary cells, with two 50 horse- 
power motor-generator sets for charging them. The cells 
each contain thirty-three plates and are of the chloride 
variety. For ringing subscribers’ bells a separate: power 
plant comprising two 4 horse-power motors coupled directly 
to dynamos furnishing an alternating current of 2 ampéres 
at 70 to 80 volts is installed. One of these dynamo-motor 
bell-ringing combinations is driven by current obtained from 
the Corporation electricity mains, while the other is worked 
from the central battery in the exchange, this arrangement 
having been adopted as a safeguard against breakdown. 

The subscribers’ lines are brought into the basement of the 
exchange by means of lead-covered paper insulated cables. 
From this point the lines are led to the fifth floor and thence 
to the back of the main distributing frame, where they are 
grouped in accordance with the districts served. By means 
of special wiring the lines are led to the front of the frame, 
where they are arranged in numerical order. Thereafter the 


| lines are already engaged or from whom a reply cannot be 





from each of the 10,000 subscribers’ lines terminate in sockets 
for the reception of the connecting plugs. Hach operator is 
thus in a position to connect any one of the group of lines 
over which she has control with any other subscriber to the 
exchange without the assistance of any other person. Com- 
munication with other exchanges is afforded in a similar 
manner by a series of ‘‘ junction circuits,’’ arranged in front 
of each operator. Directly in front of her and immediately 
beneath the multiple are the rows of ‘‘answering jacks,’’ or 
switch-springs, with their associated glow lamps, whereby the 
operator is informed that one of the lines over which she has 
charge is requiring attention. On a call from one of these 
being received she inserts one of a pair of connected plugs in 
the appropriate answering jack, and the other plug in the 
required number on the multiple. Ifthe call is for a number 
on another exchange, she inserts the second plug in the 
required junction circuit. In one of the accompanying illus- 
trations an operator’s position is shown with several lines 
connected in both fashions. Two smal] lamps are associated | 
with the connecting plugs, and the act of replacing the 
receiver on the rest at the end of a conversation makes these 
glow, so that the operator may receive a signal to disconnect 
the lines. These lamps can also be used to signal to the 
operator in the middle of a conversation by moving the rest 
slowly up and down, thus causing the lamp to flash. 

The control of the whole exchange will be under an 
exchange manager, who will have working with him expert 
supervisors, each looking after a group of ten operators. A 
special staff is provided for dealing with inquiries, complaints, 
and calls of a nature outside the ordinary routine work. 

The arrangements made for the comfort of the operating 
staff are very thorough. No operator will be allowed to 
attend, under ordinary circumstances, to her duties fora 
continuous period of more than four hours. After this stretch 
of work she.will be relieved for sufficient time to permita 
meal to be taken and a short rest to be indulged in. A 
spacious dining-room, a comfortably furnished rest-room, and 
a retiring and dressing-room form part of the provisions made 
for the staff, separate retiring and rest-rooms being arranged 
for the supervisors. 

A system of registering subscribers’ calls has been adopted. | 
Each line is connected to an electro-magnetic registering 
device, consisting of an electro-magnet operating a train of 
wheels with figures on their rims. A button on each pair of 
connecting cords controls the device, so that on the comple- 
tion of a call the operator need only press this button to | 
register the subscriber’s number and call. These registers 
do not make any record of calls received for subscribers whose 


obtained. 








THE holders of stock in, and those responsible for the 
administration of, British railways ought to be satisfied with 
the results of the past half-year. With the single exception 
of the City and South London every English and Irish Com- | 
pany has either increased its dividend, as compared with a | 
year ago, or maintained it. The Scotch companies half-year 
did not end until July 31st, but no backward movement is 
expected there. ° 

Taking the larger companies in groups, we find an increase 
in the London and North-Western net receipts of £225,892; | 


| Midland, £214,618; Great Western, £147,390; London and | 


lines pass to a second distributing frame, which is fitted | 


with apparatus for distributing the lines round the exchange 
in a convenient manner. In the same room as the distributing 
frames there are installed desks and special apparatus for 
locating faults and giving directions to the staff engaged on 
po maintenance of subscribers’ lines and apparatus in good 
order, 

The switch-room is situated on the fourth floor of the 
building, and covers an area of 10,000 square feet. Eighty- 
four operators’ positions are arranged for round the room and 
here the calls originating in the Central district will be dealt 
with. In addition to these there are thirty-six other operators’ 
positions provided for the purpose of dealing with calls coming 
in from other exchanges for Central subscribers. Directly in 
fron _ eachoperator issituateda ‘‘ multiple,’’ where branches 


| and Yorkshire £24,017 higher, £14,049 was for wages. The 


South-Western, £80,892; Great Northern, £75,960; Great | 
Eastern, £90,668 ; Great Central, £101,891 ; North-Eastern, | 
£142,960; Lancashire and Yorkshire, £45,784; Brighton, | 
£50,282; South-Eastern and Chatham, £83,920. All the 
Irish companies have an increase, the Great Northern of 
£16,101, and the Great Southern and Western of £9790. | 

The biggest proportional increase in working expenses is 
the £116,394 of the North-Eastern, of which it is instructive | 
to note that the chairman said £70,000 was for wages. The 
Great Central expenses rose by £63,748 due also principally | 
to an increase of £50,811 in wages, and of the Lancashire 


| Midland increase was £55,151, which is accounted for by the | 
| fact that £60,000 was placed to reserve for the renewals of | 


bridges and permanent way, and £30,000 for renewal of | 
carriages. The increase in expenses on the Great Northern, 
Great Eastern, Great Western, and South-Western were 
respectively £15,621, £28,595, £36,131, and £30,576. The 
efforts of the first named of these four are very satisfactory, 
especially as the Great Northern ran 61,529 extra miles. 
But the palm must be given to the North-Western, which, | 
although £100,000 was placed to reserve, reports a decrease ! 


| years an enthusiast for closer relations. 





SUBSCRIBERS ANSWERING POSITION—FRONT VIEW 


| of £8256 in its own expenses and a decrease of £12,718 in its 


administration of the North London, which company now 
payajaidividend of 5 per cent., against 4 per cent. a year ago. 

In\@fain mileage the North-Western ran 171,000 fewer 
goods in miles, but as there is a total increase of 39,753 
train mil€&, fhe passenger mileage must have been up by over 
200,000 milé&_,, The Midland, on the other hand, has a total 
decrease of 43,329miles, and its running expenses are reduced 
by £32,739, which seems to point to the success of the new 
arrangement of co-operation between the traffic and loco- 
motive departments. 

Among the interesting remarks made by the various chair- 
men was the statement of Sir Charles Scotter at Waterloo 
that there was an increase of £12,168 in parcels, consisting 
principally of English meat from farmers in the West of 
England, fruit and milk. There had been an increase of 


| 706,000 in the number of baskets of English strawberries 
| conveyed, which had produced a sum of £5844. 


Advocates 
of ton-mileage will find room for thought in the statement 
that on a certain day at Nine Elms the consignments that 
filled the 10 tons wagons only weighed on an average 
2 tons 16 cwt. This shows the miscellaneous character of 
English goods traffic. Sir Charles also said that he saw 
several signs of a general revival in trade. Lord Claud 
Hamilton at the Great Eastern meeting said that in the 
Ipswich district there were no farms to be let, and in the 
Cambridge district the acreage under crops was on the 
increase. He further reported a larger revenue from first- 
class fares, the first for four years, and this, despite the 
greater use of motor cars, also an increase in suburban traftic 
receipts due to and in spite of a large reduction in fares. 
A very gratifying increase in monthly season tickets was 
noted, the second-class having risen from 1551 to 9449. 
Lord Allerton at the Great Northern meeting referred to the 
spirit of co-operation that now prevailed. He had been for 
It was a mistake, 
further, to think that competition would cease, because so 
many of the lines were acting together so as to reduce 
expense. 

The Brighton Company reports having carried over two 
million passengers, the figures having swollen to this amount 
owing to the success of the electrification of the South London 
line. This has determined the directors to extend the 
electrical working to the Crystal Palace. The East London 
Railway has lost its usefulness since the Metropolitan and 
District Railways were electrified, as the trains of 
these companies can no longer run between Whitechapel and 
New Cross. Lord Claud Hamilton finds a likeness to the 
East London in the Mersey Railway, and gave some interest- 


| ing particulars, at the half-yearly meeting, of figures he had 


obtained as to the cost and results of the electrification of the 
latter, and added that he was approaching some of the lexding 
electrical manufacturers witha view to obtaining pricesand con~ 
ditions under which they would electrify the East London. The 
District meeting was noteworthy for the valedictory address 
of Sir George Gibb, who leaves the chair to take charge of 
the Road Board, and who naturally surveyed the recent 
history of the District, in the revived fortunes of which com- 
pany he has played a prominent part. 

Most of the chairmen referred to the new Railway 
Accounts Bill, but none in a critical spirit, and, of course, 
at the Irish meetings the results of the Viceregal Commission 
were mentioned at length. In all cases the report of the 
majority was condemned, while that of the minority does 
not give general satisfaction, as the richer companies fear 
that with amalgamation they will have to assist in supporting 
the poorer. 


LIVERPOOL AND SouTHporT ELEctTRIC RAILWAY EXTENSIONS.— 
The Lancashire and Yorkshire Railway Company is at presont 


| carrying out extensive alterations at Waterloo Station on its 


Liverpool and Southport Electric Railway. The works mainly 
comprise the construction of an additiona! opening for two lines of 
way under Crosby-road, about 180 yards east of the Waterloo 
Station platform, for which the company obtained powers in 
Session 1907. The new opening will be situated immediately adjoin- 
ing the north side of and co-extensivé with the existing bridge 
structure. It is not intended at present to lay down any addi- 
tional tracks, but the construction of the new opening will enable 
the curvature of the existing two tracks to be improved, this being 
the curve which caused the disastrous derailment of an expréss 
steam train in 1903. A new overhead booking and parcels-office 
on the level of South-road is in course of construction at Waterloo 
Station, and the existing booking-office on the platform level will 
be removed, so as to afford increased platform accommodation. 
An electric hoist is also to be provided for conveying passengers’ 
luggage between the platform level and the level of the new book- 
ing-office floor, 
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MOTOR-DRIVEN MACHINE TOOLS. 


THE fundamental principles underlying the application 
of electric motors to machine tools are dealt with in a well 
illustrated paper which was read some little time ago before 
the American Institute of Electrical Engineers by Mr. 
Charles Fair. The author draws attention to the fact that 
up to comparatively few years ago in the majority of shops 
where motors were used they were belted to the line shaft or 
countershaft of the tool. Adjustable speed motors were not 
so commonly used then as now, nor were they made in the 
great variety of sizes and speeds now obtainable. To-day, 
especially in the case of new tools with their demand for 
higher power and closer speed regulation, due to the use of 
high-speed steel, it becomes not only more convenient but in 
many cases practically a necessity to couple the motor almost 
directly to the tool. In dealing with the difficulties attend- 
ing the choice of motors for tools, the author expresses the 
opinion that these have been considerably exaggerated, and 
he gives the following table, which is intended to aid in the 
choice of motors. The great variety and the varying sizes 
of tools of the same kind make it necessary to give alterna- 
tive motors. 


Motors Sor Machine Tools, 





Direct current. Alternating 
——_—_—_——_———_. current. 








Tool. 2 
Shunt. Comp. | Series. 
al } * 
Bolt cutter ce we t x 
Bolt and rivet header =) x 4 
“) 
Bulldozers .. ‘ ss 2 x + 
40 
Boring machines... .. ' 
Boring mills x 
Raising and lowering cros: ou t + 
rails on boring mills and 
planers 
Boring bars... t x 
Bending machines .. .. 20 a 
40 
Bending rolls 404 t 
sO 
Corrugating rolls 20 ~ 
+0 
Centering machines = t x 
“Chucking machines oa ' 
Boring, milling, and drilling i 
machines 
oe t 
Dre gress... «. . te sae t x 
Grinder—tool, &ec. .. t x 
Grinder—castings .. .. . 20 
Gear cutters .. 0 ' 20 
Hammers—drop .. .. 20 ~ 
So 
Keyseater—nilling—broach t x 
Keyseater—reciprocating  .. ; a”) 
Lathes iets Gaia oe | , & 
Lathe carriages — t 4 
Milling machines .. t 
Hieavy slab milling t a” 
Pipe cutters rs + 
Punch presses .. 29 4 
40 
Planers ~» 4 
Planers—rotary ‘ vs t 20 
Saw—small circular Sheen t 
Saw—cold bar and IT beam 4 2% 
Saw—hot »” 
Screw machine itis hee ' 
Shapers mF oa t »” 
Shears... . se 20 - 
40 
Slotters —. aoe t 20 
Swaginge .. el bee eD) + 
Tappers ee ° . . ve t 
Tumbling barrels or mills 20 


x Squirrel cage rotor. 
+ Squirrel cage rotor-high starting torque. 
Shg ring induction motor with external rotor resistance. 
@ Might be used for tire lathes as it allows slowing down when cutting 
hard spots. 


This list, the author states, has been compiled to meet 
average conditions, and various circumstances such as size 
and roughness of work, fly-wheel capacity, &c., may call for 
radical departures in the choice of motors. As is well 
known, shunt motors are used where the work is of a fairly 
steady nature, and where a considerable speed variation is 
required, as on lathes and boring mills. 
motors are used where there are sudden calls for excessive 
power of short duration, as on planers, presses, &c. Series 
motors should be used where speed regulation is not 
essential, and where excessive starting torque and slow 
starting speeds are required, as, for example, in moving 
carriages of large lathes, in raising and lowering the cross 
rails of planers and boring mills and for operating cranes. 
It is stated that when in doubt as to whether a small com- 
pound or series motor should be employed, the choice might 
be determined by the simplicity of control in favour of the 
latter. Attention is drawn to the well-known fact, however, 
that series motors should never be used where the motor can 
run without load, as the speed under these conditions would 
attain a dangerous value. The author goes on to explain 
several things which, although well known to electrical 
engineers, are perhaps not always fully appreciated by purely 
mechanical men. For example, he explains that the alter- 
nating-current squirrel cage induction motor corresponds 
to the constant speed shunt direct-current motor, but with 
a high-resistance rotor its characteristics approach those of 
« compound direct-current motor. It will be understood 
that the variable speed machines marked in the list under 


Compound wound | 


the alternating-current squirrel cage column are assumed to 
be provided with the necessary mechanical speed changers. 
The slip ring induction motor with external rotor resistance 
can be used where a variable speed is required, but when 
working at reduced speeds it is well known that such motors 
are not economical. Reference is also made to multi-speed 
alternating-current motors, by which we presume the author 
means motors wound for pole changing. The author con- 
siders that the horse-power required for driving tools calls 
for the exercise of considerable judgment, especially in the 
care of alternating-current motors where power factors have 
to be taken into consideration. | Exhaustive tests, it is 
stated, have been made in America to determine the amount 
of power required to drive tools, but it is to be regretted that 
many of these are lacking in the essential features that 
would make them valuable. It is maintained that the 
majority of the formule now in existence for computing 
horse-power required for tools are generally misleading and 
useless. 








THE PARIS TO LONDON FLIGHT. 





To the already crowded history of this month’s doings in 
the aeronautical world there has been added this week a feat 
of a most remarkable and daring nature. Mr. Moissant’s 
fine fiight from Paris towards London possesses some features 
which should be carefully noted by those who are watching 
the progress of the art of flight from an unbiassed and 
scientific standpoint. Leaving Paris, or to be more exact, 
Issy les Moulineaux, last Tuesday evening at 5.45, Mr. 
| Moissant flew without the least hindrance or trouble from 
any cause to Amiens, where he descended at 7.40 p.m. After 
spending the night there he ascended again at 5.30 on 
Wednesday morning, and with another easy flight, covered 
the distance to Calais, arriving at this port at 7.10 a.m. 
Here he rested until 10.45 a.m., when he set out on the 
third stage of his journey, the cross-Channel trip to Dover. 
This was again accomplished successfully, in spite of a strong 
westerly wind which was blowing at the time. A slight 
' mistake, however, brought him over Walmer, a little to the 
| 





| east of Dover, but proceeding inland he eventually landed at 
| 11.25 a.m. near Tilmanstone. Up to this point the distance 
| covered may be roughly estimated at 220 miles. 

Meanwhile M. Latham had also set out from Paris on the 
same journey, but, with the misfortune which has so per- 
sistently followed him, he came to grief at Amiens by collid- 
ing with a tree and wrecking his machine. 

Wednesday night was spent by Mr. Moissant at Tilman- 
stone, and at five o’clock on Thursday morning he set out on 
what was intended to be the last stage of his journey. Aim- 
| ing for the Crystal Palace, he had again suitable weather 
| and every other circumstance in his favour until he reached 
| Sittingbourne, about 30 miles from London. Here, owing to 
| @ small defect in his engine, he was forced to descend for a 
| brief interval for repairs. These occupied three hours, and 
| after another flight of 35 minutes Mr. Moissant had to 
| descend at Upchurch, near Rainham, owing to a broken 
| stay. In coming down he injured his propeller, and at the 
| time of writing it is uncertain whether or not he reached 
| London yesterday. 
| Among the notable features of this latest achievement in 
the world of aviation, the fact that during the whole journey 
Mr. Moissant was accompanied by his mechanic as passenger, 
while not establishing a record, stands out conspicuously, 
But of more importance from the scientific point of view is 
this, that the journey throughout was over land and sea 








| unknown previously to the aviator, who had to rely entirely | 


|on his compass and map for his direction. Again, 
revolving motor. With regard to the first of these facts, it is 
to be noted that hitherto it has been thought impossible to 
use a compass on a flying machine with any degree of pre- 
| cision. As for the second, the doubts raised in many minds 
| as to the wisdom of employing a revolving motor, with its 
| gyrostatic action, on a machine of the monoplane type— 
doubts apparently confirmed in the st by two fatal 
accidents to aviators using this combination—would appear 
to be unjustified. 

From another point of view this flight is also noteworthy. 
Mr. Moissant is a novice in the art of flight. Before leaving 
| Paris on Tuesday, we believe, he had flown only on five 

previous occasions. Yet on the sixth he was able to perform 
| one of the most remarkable feats ever recorded in the history 
| of man’s mechanical achievements. When we contrast the 
| success of the novice with the failure of Latham, one of the 

most skilful and daring of all aviators, we must more than 
| ever perceive the influence of chance in the whole field of 
| mechanical flight. A thousand and one little unforeseeable 
| circumstances might have intervened to prevent the accom- 
| plishment of the flight. That they did not cannot be held as 


pointing to any great advancement in the science of artificial 


flight. If this be the true interpretation of the facts—and 


| who can doubt it?—we are justified in believing that the | 


| day when the flying machine will take the place of other 
| means of locomotion, as far at least as the general public is 
| concerned, is still far distant. At the same time, we cannot 
| refrain from admiring the pluck and endurance of the men 


| who have accomplished the wonderful flights. 


| 








SINGLE-STAGE CENTRIFUGAL PUMP. 





A SINGLE-STAGE centrifugal pump has recently been con- 
structed by Hathorn, Davey and Co., Leeds, to work under 
unusual conditions. It has been built to supply condensing 
water for the Fishguard Power Station of the Great Western 
Railway Company, and has to be capable of delivering vary- 
ing quantities of sea water against heads which are liable to 
alteration with the tides. In order to comply with these 
conditions, the impeller has been designed to give a slow 
velocity to the water which passes through it, and the vortex 
chamber has no guide vanes or other obstructions. The 
chamber is built up of renewable manganese bronze rings. 
The impeller is balanced hydrostatically for end thrust by 
means of a by-pass arrangement, and the bearings are of 
ample length, well lubricated and automatically cooled by a 
constant stream of water. The stuffing-box is water-sealed. 
The pump is driven by a direct-current motor, to which it is 
coupled by a flexible coupling. It has a Jin. inlet and Gin. 





the | 
| machine used was a Blériot monoplane driven by a Gnome | 


| 
| 


| logues have been sent to us by this company. 





delivery branches. The following are particulars of tests 
carried out with the pump at the makers’ works :— 


Static head. Gallons Revolutions 
Ft. per minute. per minute. 
25 P 408 —wss te 53 
21 70 540 
16 930 50 
26 1350 7 
10 1620 7M 
Hei) 300 7M 


These heads were obtained by adjusting a valve on the 
delivery branch, on which was fitted a pressure gauge, :ii 
the quantity of water passed was carefully measured, 





CATALOGUES. 





Henry Sykes, Limited, 66, Bankside, London, 8.E.—From this 
firm we have received a well-got-up catalogue pertaining to pile 


| driving, pumping, and hoisting machinery. 


THE Avromatic Tap SYNDICATE, Limited, 11, Queen Vietori; 
street, E.C,—This is a circular having reference to the ‘* Aen 
tap, which has been designed with the object of preventing water 
bammer. 

SIEBE, GORMAN AND Co., Limited, Westminster Bridge-roai(, 
London.-—This is a catalogue which has reference to self-containe:| 
breathing apparatus for rescue work, and deals with smok: 
helmets, smoke jackets, and respirators, 

ANGLO-AMERICAN Om CoMPANy, Limited, Billiter-strect, 
E.C,—This is a booklet which gives information concerning tli 
application of liquid fuel to various naval, marine, and commerci:! 
purposes, It is an interesting little publication. 

Bruce, PEEBLES AND Co,, Limited, Edinburgh.—Pamphlet 
No, 23 has reached us. It has reference to the firm’s ‘‘ Clyde 
patented electric capstans. The advantages claimed for this ty). 
of capstan are clearly set forth, and much other information is give. 

C. C. WAKEFIELD AND Co., 27, Cannon-street, E.C.— This is « 
catalogue having reference to Wakefield’s patented lubricators of 
the mechanical and condensation displacement types, which are 
adapted for locomotive and stationary engines using saturate: 
and superheated steam. 

YORKSHIRE BorLeR Co., Limited, Leeds,—A booklet containiny 
particulars and illustrations of steam specialities, including th: 
Yorkshire boiler, the ‘‘ torpedo” smoke preventer, fuel combus 
tion indicator, economiser cleaner, draught indicator, &e., ha 
been published by this company. 

WILLIAM BEARDMORE AND Co., Limited, Glasgow.—This com 
pany has sent us a well bound catalogue entitled ‘‘ Large Ga 
Engines.” It deals with the Oechelhauser gas engine in Creat 
Britain, and gives information which should appeal to thos 
interested in prime movers of this kind. 

SIEMENS Brotuers, 39, Upper Thames-street, E.C.—-A neat 
little booklet on watt-hour meters has been issued by this firm. !t 
contains instructions for using the company’s meters, and diagram: 
of connections. The publication is one which is both useful ani 
interesting, and there is but little doubt that it will appeal to 
many central station. engineers. 

Tuomas Witit1amM Lencu, Limited, Excelsior Works, Black 
heath, Staffordshire.—-A copy of this company’s latest catalogin 
has reached us. It has reference to black bolts and nuts, coacl; 
screws, bed screws, studs, set screws, washers, and other article 
of a similar description, Prices and other particulars of interest 
to buyers are given in tabular form. 

Ruston, Proctor AND Co., Limited, Lincoln.—Two new cata 
One has reference tv 
compound fixed steam engines, and the other to steam navvies. 
Both catalogues are well got up, and they contain a large amount 
of information pertaining to the machines with which they deal. 
Many excellent illustrations are also given. 

ForTUNA MACHINE CoMPANY, Limited, Fortuna Works, |eices 
ter.—This is an interesting pamphlet, which deals with the Hirth 
minimeter, which is a new instrument that has been designed for 
fine measuring. The instrumentis fully described, and there are 
number of illustrations showing various formins of the instrument 
and how these may be used for making measurements. 

RHINELAND MANUFACTURING CoMPANY, 10, Dean-street, Oxford 
street, W.—An extensive catalogue dealing with ball bearings ha~ 
reached us. At the beginning of the catalogue there is an article 
on ‘The Theory of the Ball Bearing,” which is based on a paper 
read by one of the directors of the company. The catalogue con 
tains some useful information, and tables are included giving 
dimensions, working loads, prices and other particulars of value 
to those who make use of bearings of this kind. 

THE PH@NIX DYNAMO MANUFACTURING CoMPANY, Limited, 
Thornbury Works, Bradford —Two pamphlets have been sent to 
us by this company. One has reference to crane motors and the 
other to the Pheenix electric grinding machine. In the former 
pamphlet some important points relating to the working, design. 
and testing of intermittently running machines are gone into. 
The pamphlet dealing with the company’s electric grinding 
machine is also a well-compiled little publication, and gives full 
particulars and prices, 

Scott AND Hopason, Limited, Guide Bridge Ironworks, near 
Manchester.— Messrs. B. Holland and Co., Victoria-street, West 
minster, the London representatives of this firm, have sent us a 
pamphlet containing a number of excellent illustrations of steam 
engines made at the above works. These engines include hori 
zontal compound engines of 1400 horse-power with drop valves, 
triple-expansion vertical engines, 1500 horse-power compound 
horizontal tandem engines with four cylinders, crank shafts, and 
large spur gear wheels. 

BRITISH INSULATED AND HELSBY CABLES, Limited, Prescot, 
Lancashire.—This is an extensive catalogue, and one which 
contains much information which should prove of value to elec- 
trical engineers, and particularly those associated with the laying 
and upkeep of mains, It deals with bitumen cables suitable for 
various classes of service, and many tables of dimensions, weights, 
&c., are given. Joint boxes and various other accessories are also 
dealt with. The catalogue is one which also appeals to those who 
are associated with electric tramway overhead construction and 
mining telephones. 

THE Unton Evectric Company, Park-street, Southwark, 8. E. 
Lists Nos. 1409, 5009s, and 6020, have reached us, The former 
deals with cinematograph lamps, It illustrates and gives prices of 
a useful little lamp, the main point claimed for which is its 
great light-producing power, with small consumption of current. 
List 50098 has reference to the company’s ‘‘ Exello ” intense flame 
are lamp for direct and alternating current circuits, Some useful 
three-phase motor starters are dealt with in list No, 6020. A star 
to mesh starter, illustrated in this list, constitutes a very compact 
and simple piece of apparatus. 

MATHER AND Piatt, Limited, Manchester.—A brochure just 
issued by Messrs. Mather and Platt, sets forth the advantages 
possessed by turbine pumps over ram pumps for motor fire 
engines, ‘The pump is of the single chamber pattern, in which the 
impeller is of the double suction type, without external balancing 
device. A pump illustrated has an output of 450 gallons per 
minute, against a head of 250ft., when running at 1600 revolu- 
tions per minute, and hasan efficiency of 70 per cent. It.is placed 
at the back of the fire-engine chassis, and is driven direct from 
the engine through a gear box. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Trade Revival. 

A TRADE revival seems to be in progress here, judging 
from the manifestations on Birmingham Iron Exchange, but there 
lave been so many short-lived “spurts” that it would not be wise 
yet to speak of the present movement with too much certainty. 
Uontidence, however, appears to be returning to the market, and 
prices are rising. 


Ava. 19, 1910 


Advances in Iron Frices. 

As has already been intimated, prices are distinctly 
jirmer in several directions, and the satisfactory feature is that 
this firmness is showing itself in manufactured iron as well as pig 
For example, cold rolled close annealed sheets have been 
ver ton, making a total increase within 
the past four weeks of £1 per ton. ‘‘Singles” of this make of 
iron now become £9 10s, and doubles £9 15s. per ton ; galvanised 
corrugated iron has been advanced 5s. per ton, making this 
material of 24 gauge thickness generally £11 10s. at outports, the | 
minimum figure now current being £11 7s. 6d. per ton, Plain | 
black sheets for merchant purposes and for use by the galvanisers | 
have moved up 2s, 6d, to 5s, per ton, doubles being now quoted | 
t7 128s. 6d. to £7 15s., and lattens £8 2s. 6d, Complaints | 
ire. being made in some circles of the difficulty of obtain- | 
ing deliveries of black sheets, both from local works and 
from South Wales, so that makers must be busier. Spelter, | 
in important ingredient to the galvanisers, is firm at £19 15s. 
for hard qualities, with an active demand. Zine sheets 
have been increased another 10s, per ton, the new price being £26 
lis, f.o.b. Antwerp, 


on. 





Merchant Bar Iron Dearer. 

After a period of prolonged trial, the consequence mainly 
of the severe continental competition of which so much has for 
months past appeared in this report from Birmingham Exchange, 
the common and merchant bar iron trade is taking on a rather 
better tone, The Belgian competition has slacked off somewhat, 
the effect, it is suggested, of improved home conditions in Belgium, 
und Statfordshire makers are less pressed in the matter of prices. 
\t present, however, the improvement is chietly apparent in 
second-class or merchant bar iron. A rise of 1s 3d, to 2s. 6d. per 
ton is now being obtained in this department, good merchant bars 
having increased to £6 5s, North Staffordshire makers of ‘* crown” 
bars are doing a very steady trade at £6 15s. f.o.b. Best bar 
makers are quoting £8 for South Staffordshire ‘‘ marked” 
qualities, and £7 for second grade ditto. 





Pig Iron Prices Advanced. 

The recent increased strength in pig iron has culminated 
in a general upward movement in prices of 1s. to 1s. 6d. per ton, 
Here and there some Midland sellers are quoting 2s. advance, but | 
it is not yet possible to realise so much as this. Consumers who 
have not yet covered themselves are entering the market with 
more freedom, and are operating forward so that the position of 
makers’ order books at the furnaces is superior to recently. 
Staffordshire common forge iron is quoted 48s. 6d. to 49s.; part 
mine, 51s, to 52s., and best all-mine forge, 85s. Northampton 
forge iron is 49s, to 50s.; Derbyshire, 50s. to 51s., and on to 52s.; 
North Staffordshire forge, 50s. to 51s,, and best 5s, to 5¥s. per 
Ton. 


German Raw Steel Advanced. 

It is announced this week that German steel billets are 
advanced 5s. per ton on this Exchange, making the new erion | 
5 per ton delivered. Simultaneously native raw steel is reported 
to be dearer by 2s, 6d. per ton, Bessemer bars being put up to £5, 
ind Siemens ditto to £5 2s. 6d. 


Mammoth Electric Motor. 

Messrs, Siemens Brothers have just completed building at 
their dynamo works at Stafford a mammoth electric motor to the 
order of a large English steel rail firm. It is a complete, self-con- 
tained unit ranning in two bearings and develops 10,000 horse- 
power at 60 revolutions per minute when supplied with current at 
a pressure of 920 volts direct. It thus constitutes itself easily 
the most powerful electric motor ever built in this country. It is 
so designed that at a later date the impressed voltage can be 
raised to about 1400 volts, when it will deal with maximum peak 
loads of 15,000 brake horse-power at 90 revolutions per minute. 
The machine weighs nearly 200 tons, and will be coupled directly 
to a 36in. stee! cogging mill and a finishing mill, and it will supply 
power for reducing 25 ton steel ingots to rails in one operation with- 
out re-heating. Current will be supplied from a 10,100 motor 
yenerator fly wheel set on the Ilgner principle, the fly-wheel 
weighing 50 tons and running at 480 revolutions per minute, with 
a peripheral velocity of nearly 20,000ft. per minute. Control will 
be effected entirely on the shunt current, and the armature cur- 
rent of 10,000 ampéres will not be handled at all. 


Wages in the Brass Trade. 

The Operative Society of Brassworkers in Birmingham 
have given notice for an advance in wages of 4d. per hour to men 
earning below 28s, per week, which the society regards as 
‘‘sweated”’ labour. The average wages of the society men range 
from 28s, to £2 a week, but no advance is asked on the higher paid 
labour, The employers have refused the offer, and if the Con- 
ciliation Board established in the brass trade cannot arrive at an 
agreement at the end of this month the matter will have to go to 
arbitration, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
Better Outlook in Pig Iron. 

OWING toa continuance of the local holidays in Lanca- 
shire, the attendance on the Iron Exchange was on Tuesday under 
the normal. Still, the undercurrent was good, and prices of pig 
iron were generally maintained. This remark applied to most 
English makes ; but Scotch, which had a rather strong advance in 
the previous week, fell back a little, although officially there was 
no change to report in Glengarnock. There is no doubt a quan- 
tity of iron in second hands, and this accounts very likely to a 
certain extent for the difference in the prices noted above. 
Middlesbrough was in sellers’ favour and very firm, especially for 
forward delivery. West Coast hematite was firm, but East Coast 
barely maintained late rates. Forge iron was in slow inquiry. 


Finished Iron and Steel. 

Finished iron fairly steady. Steel plates in good inquiry, 
makers asking full rates, but bars continue weak. An advance 
was reported in billets, but this did not apply to Lancashire make. 
These are rather quiet, but without any material change in price. 
Foreign material was a shade higher. 


Copper. 
Sheets were advanced 20s. per ton, but there was no 
change to note in tubes, Yellow metal ruled in buyers’ favour. 
Tin and Lead. 


English ingots 49s, to 50s, per ton higher, but sheet lead 
showed no change, 





Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 53s, 6d. to54s.; Derbyshire, 54s.; Northamptonshire, 
55s, 9d.; Middlesbrough, open brands, ag eg 58s, 4d.; October- 
December, 58s. 10d. go Gartsherrie, 61s. 6d.; Glengarnock, 
60s. 6d. to 61s, (official 61s.) ; Eglinton, 59s. 6d. to 60s., delivered 
Manchester, West Coast hematite, 66s.; East Coast ditto, 63s, 6d., 
both f.o.t. Delivered Heysham: Gartsherrie, 59s. 6d.; Glengar- 
nock, 58s. 6d. to 59s. (official 59s.); Eglinton, 57s. 6d. to 58s, 
Delivered Preston: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 6d. to 
60s. (official 60s.) ; Eglinton, 58s, 6d. to 59s. Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, 
£6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £7 12s. 6d. to £7 15s.; boiler plates, £7 12s. 6d. 


| to £7 17s. 6d.; plates for tank, girder, and bridge work, £6 17s. 6d. 


to £7; English billets, £5 2s. 6d. to £5 7s. 6d.; foreign ditto, 
£4 17s. 6d. to £5; cold drawn steel, £9 5s, to £9 10s. Copper: 
Sheets, £71; tough ingot, £60 10s.; best selected, £60 10s. per 
ton ; copper tubes, 8d. to 8}d.; brass tubes, 6#d.; condenser, ota: 
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rolled brass, 6}4d.; brass wire, 64d.; brass turning rods, 6: 


| yellow metal, 6d. to 64d. per Ib. Sheet lead, £16 per ton. English 


tin ingots, £152 10s. per ton. 
The Lancashire Coal Trade. 


The warm weather and the absence of business were 
indicated hy a very sparse attendance on the Manchester Coal 
ixchange on Tuesday. There were few colliery representatives, 
and in the course of a long experience we have not witnessed such 
a stagnant market. his feeling applies to all departments, with 
perhaps the single exception of slack, the production of which, 
owing to short time at the pits and consequent shortage in house 
coal, is about cleared, especially best qualities. Shipping trade 
has fallen off, although one or two fair cargoes have been taken 
by the Ship Canal during the week. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The improvement noted in the hematite iron trade during 
the past fortnight is maintained, but the demand is not increasing 
with a rush. Makers have booked themselves fairly well forward, 
and they have reason to believe they will secure fuller orders later 
on. In the meantime they are getting the advantage of higher 
prices, mixed Bessemer numbers being again up to 67s. net f.o.b., 
while warrant sellers are at 65s. 14d. cash, 65s. 44d. a month ; 
buyers, 44d. less. The output of iron has been increased, there being 
twoadditional furnaces in blast, and it isexpected there will beothers 
put in blast in the early autumn. Makers are in the fortunate 
position of knowing that stocks are very small, as care has been 
taken not to allow any marked increase in the bulk of warehoused 
iron. The prospects of the market are more hopeful than they 
have been for some time past. In special hematites a better 
market is ruling, and there is an increased output of this high- 
graded class of metal, while the output of ferro-manganese and 
spiegeleisen has also had to be increased. _Iron ore is fairly steady 
at from 11s. to 19s, net at mines, 


Steel. 

The Bessemer mills are well employed, and makers have a 
prospect of brisk working for the remainder of the year ; indeed, 
prospects are much better than they have been for some time past. 
There is, however, not much done in mild steel locally, although 
the demand is very good even in Barrow itself. 


Shipbuilding and Engineering. 

It is generally accepted as a foregone conclusion that local 
shipbuilders will ere long book very important orders. H.M.S. 
Liverpool, built at Barrow, is now ready to be handed over to the 
Admiralty. 


Shipping and Fuel. 
Exports of iron and steel are well maintained, 
Fuel in good request. 


Freight 
steady . 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 


General Conditions. 

SINCE our last report a better feeling has come over the 
iron trade, and the present low level of prices is tempting consumers 
to put through some purchases, although up to now these have been 
only for small amounts. There is, however, no general buying 
movement. The outlook is considered more hopeful by pig iron 
sellers, particularly as the warrant market seems to be brighter. 
But it is difficult to speak with much confidence of the future yet, 
because holiday influences are still in evidence. The manufacturing 
industries are fairly well supplied with work, and employment 
locally shows no falling off compared with the past few months, 
and is much better than a year ago in most directions, 


The Coal Trade. 

It is announced that the contract for sinking the new pit 
at Askern has been let to Messrs. Charles Walker and Co., and 
operations will be commenced at the end of September. The 
opening up of the new coalfield in the eastern section of the South 
Yorkshire district is naturally viewed with mixed feelings by the 
older collieries, and at the annual meeting of Henry Briggs and 
Co., Whitwood Collieries, the chairman said that the outlook five 
or six years hence was too depressing to think about. The new 
collieries would be producing more coal than the market would 
take, and he was afraid those who had sunk money in these deep 
pits in the eastern section would be disappointed, while the older 
collieries would see their profits dwindling to vanishing point. 


House Coal. 

A very quiet trade is being done in house coal, and the 
position at the collieries changes very little. London merchants 
are sending in orders a little niore freely perhaps, and pits are 
working three and four days per week generally. At country 
stations merchants continue to put down stocks of hand-picked 
coals, prices of which are very firm. For the most part, collieries 
are keeping prices very steady, and, seeing that the demand has 
ruled at an abnormally low level during the past three months, it 
is fully expected that the autumn will witness a sharp expansion. 
Current prices: Best Barnsley, 12s. 6d. to 13s. 6d.; ditto, secondary 
sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

The improvement noted in the shipping demand continues, 
and with the inland requirements on a better scale now that the 
holidays are terminating, there is a firmer tone in values. Collieries 
are not pushing sales, the pits are working fairly well, and the 
shipping season promises to finish much more favourably than was 
recently thought likely. Prices are tirmly quoted at 9s. to 9s. 6d. 
per ton. 


Gas Coal, Slacks, and Coke. 

A better shipping demand is reported for gas coal, and 
larger supplies are being dispatched to inland works. The slack 
market is strong, and coking smalls are very difficult to procure, 
owing to the short time worked at the house coal pits. Current 
pit prices :—Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 
bs. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 38d. Coke firm at late 
rates. Best washed, 12s, 6d, to 13s,; ditto. unwashed, 11s, to 12s, 
per ton at the ovens, 





The Iron Market. 

The reduction of 1s. per ton made by the Lincolnshire 
Iron Association has brought some buyers for small quantities into 
the market. The demand has been chiefly for forge iron. How- 
ever, as the bar iron trade is reported to be still in a very quiet 
condition, this buying is due not to any increased consumptive 
requirements, but to the pretty general belief that prices have 
touched bottem and that an upward movement may be expected 
before long. The steel trade is purchasing very little additional 
iron just now. Manufacturers are mostly well covered, and some 
of the large works are carrying rather heavy stocks. At the 
moment prices are rather firmer at the lower prices established. 
Best brands of hematite are:--West Coast, 79s. to 80s.; East 
Coast, 74s. to 75s, Quotations :—Lincolnshire, No, 3 foundry, 
50s. 6d.; No. 4, ditto; No. 4 forge, mottled and white, 49s. 6d. ; 
basic, 52s. Derbyshire, No. 3 foundry, 52s.; ditto, No. 4 forge, 
48s, 6d. to 49s., all per ton net, delivered Sheffield or Rotherham. 


The Steel Trades. 

On the whole, the condition of things in the steel trades 
is fairly satisfactory. No doubt individual firms could do with a 
great deal more work in some departments, but, on the whole, a 
satisfactory volume of trade is being dealt with, although the 
orders, apart from those received from the Government, which, as 
stated in previous reports, are unusually important, are coming to 
hand for only small quantities. In railway steel there is stil] difti- 
culty in obtaining specifications. The crucible steel industry, on 
account of the developments in the ‘high-speed ” direction, is 
enjoying fairly active times, and those firms who have foreign von 
nections are doing remarkably well. The demand from the engi- 
neering trades at home is also improving, although very slowly. 
It is, however, regarded as a very healthy expansion, although it 
has arrived rather tardily. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market for Cleveland pig iron continues lively and 
sanguine, and traders almost all take a very encouraging view of 
the prospects for the autumn. A very fair number of orders have 
been booked since the current month commenced, and there is no 
reason to expect that the usual autumn activity of business will 
fail to materialise this year. It indeed seems to have set in some- 
what earlier than usual, Consumers, by their inquiries and orders, 
appear to believe that they cannot with advantage to themselves 
put off buying any longer to satisfy their autumn requirements. 
That is the opinion also of the sellers, for they are becoming rather 
independent about booking for forward delivery, and quote a sub- 
stantial premium on prompt prices for orders that are to be 
executed during the last quarter of the year. The holidays that 


| are heing observed on Teesside this week are causing a curtail- 


ment of the local consumption of pig iron, and as the blast furnaces 
are kept in full blast, the stocks are accumulating; but 
that has no detrimental influence on the market, for it is re- 
cognised that the reduced local requirements are due entirely to 
exceptional circumstances, and that the real state of trade has 
nothing to do with it. The price of Cleveland pig iron warrants 
has this week touched a higher figure—50s. 0}d. cash buyers— 
than has been reported since early in June, and it is 1s. 54d. per 
ton above the recent minimum—48s. 7d. on July 26th. The 
speculative market is becoming more animated, as it is believed 
that something may now be made out of it. No. 3 Cleveland 
(:.M.B. pig iron for early f.o.b. delivery has been raised this week 
to 50s, 3d. per ton, but at least 6d. more bas to be paid for October 
delivery, and the further forward the delivery the higher the 
premium quoted, No, 1 Cleveland pig iron is very scarce, and is 
relatively dearer than No. 3. Makers some time ago could only 
get 1s. 6d. more fur No. 1 than for No. 3; now they are realising 
3s. more, seeing that 53s. 3d. has to be paid. No. 4 foundry is 
firm at 49s. 3d., No:4 forge at 49s., and mottled and white at 
18s, 6d., all for early f.o.b. delivery. 


Hematite Pig Iron. 

There is good reason why the East Coast hematite iron 
trade should be improving at the present time, yet it must still 
be reported that improvement is lacking. All the industries that 
consume hematite pig iron are experiencing revival, but that 
does not bring any increase in demand or values to the pro- 
ducers of hematite pig iron, and the quotations, instead of 
rising, are on the down grade. Makers who in April could get 67s. 
per ton for mixed numbers are now glad to sell at 6s. 6d. Com 
petition is keen for export orders, and there seems to be too much 
iron made of this description. The cost of production cannot very 
well be reduced with respect to the price of ore, as this is kept 
up by the strikes which are still in progress in the Bilbao district, 
and while hematite pig iron has dropped 3s, 6d. since April, Rubio 
ore has not declined a penny. Fortunately, the makers have had 
and still have heavy stocks of ore upon which they can draw, and 
the stoppages in the North of Spain do not disquiet them. They 
will not pay the 20s. 6d. per ton which the merchants are compelled 
to quote for delivery at wharf in this district. Odd cargoes have 
been sold in exceptional circumstances where the merchants have 
had to make a sacrifice to find a market, and as little as 19s. 6d. is 
reported to have been accepted. e ironmaster, however, has 
been able to obtain cheaper coke ; in fact, whereas he was paying 
19s. 6d. per ton in the first quarter of the year for furnace coke, he 
can now secure supplies from the same cullieries at lds. 9d., and - 
even l5s. 6d. per ton delivered at Middlesbrough. The coke 
market is somewhat healthier than it has been, and there is not 
quite as much pressure to sell as was the case last month. 


Manufactured Iron and Steel. 

A very fair amount of business is reported by the pro- 
ducers of plates, angles, rivets, and other shipbuilding materials, 
for the demand for new steamers is maintained, and 50 per cent. 
more shipping is in course of construction at British yards than 
was the case a year ago. Yet neither in this, nor any other 
branch, can any advance in prices be reported. Steel ship plates 
are at £610s.; iron ship plates, £610s.; steel ship angle 
£6 2s. 6d.; iron ship angles, £7 ; packing iron and steel, £5 1is., 
and iron ship rivets, £7 7s. 6d. per ton, all less 24 per cent. f.o.t. 
Somewhat better reports are given about the demand for railway 
materials. 


Shipbuilding and Engineering. f 
The position improves in the shipbuilding industry. The 
North-East Coast builders have secured the orders for three out of 
the four Clan liners that are to be built. Sir W. G. Armstrong, 
Whitworth and Co., Newcastle, will build one, Messrs. Doxford 
and Sons, Sunderland, one, and the Irvine Shipbuilding and Dry 
Dock Company, West Hartlepool, one; while the fourth will be 
constructed by Messrs. Alexander Stephen and Sons, on the Clyde. 
Messrs Doxford and Sons will engine the steamer which they 
build ; and Messrs Richardsons, Westgarth and Co. will supply 
the engines for the vessel built by the Irvine Company. Ship 
repairing is rather brisk, and Smith’s Dry Dock Company at South- 
bank, near Middlesbrough, at its new dock, has the P. and VU. 
steamer Japan in hand. It is believed that the shipbuilding strikes 
in Germany will lead to more business for British ship repairers, 
but it is unlikely that new work will come to British yards from 
Germany, even if the trouble is a prolonged one. That shipping is 
somewhat more active is shown by the reduced number of vessels 
laid up in the Tyne; several oil tankers have been sent to sea 
within the last few days, but there are still several remaining 
unemployed, 
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Shipyard Wages. 

A further conference was held at Carlisle on Tuesday 
between representatives of the Shipbuilding Employers’ Federa- 
tion and representatives of the eighteen trades unions in England, 
Scotland, and Wales, which have put in claims for advances of 
wages. The men’s demand was that an advance of a farthing an 
hour, or ls. per week, shall be conceded as from the first full pay 
in September. The employers’ proposition in reply to this was 
that they should meet the men’s representatives on September 
15th, and grant an advance as from the first full pay in October if 
it is found that at least 70,000 men, exclusive of apprentices, are 
employed in the federation shipyards at the date of the last pay in 
August. The men have balloted on these two propositions, and 
only 716 voted in favour of the employers’ proposition, while 
16,674 voted against. At Tuesday’s conference nothing definite 
was arrived at, except that the men’s representatives should again 
consult their respective organisations. It cannot be denied 
that the trade is considerably more active than it was, but it is not 
so clear whether it is more profitable. It certainly is not on the 
North-East Coast, and it is doubted whether the shipbuilders can 
afford to concede an advance. Much of the work that is in hand 
was taken almost at the lowest prices that have ruled during late 
years. The Clyde builders have done better financially, because 
to their share has fallen the majority of the orders for expensive 
liners. It is not expected that the negotiations between employers 
and employed will result otherwise than amicably. 


Coal and Coke. 

Improvement is reported in most branches of the coal 
trade, and on the whole there is greater activity than has been 
experienced hitherto this year, with slight increases in the prices. 
But German competition is being seriously felt on the Continent. 
They got a footing in some markets when the eight hour troubles 
were on here in the early months of the year, and are not disposed 
to lose it. Heretofore the Paris, Lyons and Mediterranean Rail- 
way Company has bought its supplies of coal chietly from Durham, 
but of the orders just concluded for 120,0Q0 tons of coking coal 
only a small proportion will be supplied from Durham, the larger 
portion being obtained from Westphalian collieries. Steam coal 
is stronger at 10s. per ton for best and 9s. for seconds, and 
the same tigures rule for gas coals, which are in better demand 
than hitherto this year. There is this week at the Tyne Com- 
missioners’ staiths loading for the West Coast of South America a 
steamer, the Anglo-Patagonian, which is taking the largest coal 
cargo ever despatched from the Tyne in one bottom, cargo and 
bunkers amounting to 12,000 tons. The coal shipping facilities at 
Dunston staiths are being increased, and the North-Eastern Rail- 
way Company has prepared plans for new staiths at Derwenthaugh, 
just above Dunston. Some improvement in the coke trade is 
reported, business is healthier, and there is not so much pressure 
to sell, Foundry coke is at 17s. 6d. to 18s., f.o.b., and furnace 
coke at 15s, 9d., delivered at Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THE markets for raw material have exhibited a consider- 
able amount of activity, and there are not wanting other indica- 
tions pointing toa prolongation of good trade. Labour disputes 
in the shipbuilding department have again been occasioning some 
concern, and interfering, it is believed, with the placing of 
additional orders. There is also much unrest among railway 
employés, and the trouble in their case is complicated by serious 
disagreement between rival associations of the men themselves. 
Every effort is being made to arrange these differences, but in 
the meantime they have an unsettling effect on business. 


The Pig Iron Market. 

There has been considerable irregularity in prices in the 
warrant market, but this has been attributed to increased sensi- 
tiveness, and some authorities seem to be of opinion that more 
attention is being paid to pig iron speculation on the part of the 
outside public. The statistical position of warrant iron is more 
favourable than it was a few weeks ago, and merchants report 
that quite extensive inquiries have come to hand from abroad. 
Business has been done in Cleveland warrants since last report 
from 50s. to 48s. and up again to 50s. ld. cash, 50s. 44d. to 
49s, 1ld. and 50s. 3d. one month, and 50s. 9d. to 50s. 53d. and 
50s. 10d. three months. Sales of Cleveland iron have also taken 
place at 50s. 1d. for delivery in nine days, 49s. 94d. fourtcen and 
seventeen days, and 50s. 3d. twenty-eight days. 


Scotch Pig Iron. 

Along with a hardening tendency in prices, there has come 
a considerable expansion in the demand for Scotch pig iron. 
Special brands have been in demand for shipment and also for use 
at home. The consumption of forge iron has improved to such an 
extent that makers have raised their prices 6d. per ton, and the 
sales have altogether been very encouraging. Govan and Monk- 
land, Nos. 1, are quoted f.o.b. at Glasgow, 57s. 6d.; Nos. 3, 
55s. 6d.; Carnbroe, No. 1, 60s.; No. 3, 57s.; Clyde, No. 1, 
62s. 6d.; No. 3, 57s, 6d.; Gartsherrie, Shotts. Calder, and Lang- 
loan, Nos. 1, 63s.; Nos. 3, 58s.; Summerlee, No. 1, 64s.; No. 3, 
59s.; Coltness, No. 1, 81s.; No. 3, 59s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 64s.; No. 3, 59s.; Carron, at Grangemouth, 
No. 1, €4s. 6d.; No. 3, 59s, 6d. per ton. Four furnaces that were 
ont for a short time at Dalmellington Ironworks are again in blast, 
and there are now 45 producing hematite, 34 ordinary and special 
brands, and 5 basic iron, the total of 84 thus in operation in Scot- 
land comparing with 80 at this time last year. 





The Hematite Trade. 

The consumption of hematite pig iron continues on an 
extensive scale, and but for the large stocks that were held by 
makers from last year the prices would undoubtedly have been 
considerably higher. As it is, however, the strike at Bilbao and 
the enlarged consumption of pig iron has had a hardening effect 
on prices, and business is reported to have been done at 68s. 6d. 
Merchants still quote 68s. per ton for delivery at the West of 
Seotland steel works. The imports of ore from abroad do not at 
present exceed half the quantity that has been usual up till the 
time of the strike at Bilbao; but the output of pig iron is main- 
tained at about the rate that has been produced by the works for 
a considerable time past. 


Reduction in Finished Imports. 

It is gratifying to note that during a period of unusual 
activity there has been a falling away in the amount of finished 
iron and steel imported at Scottish ports. During July such 
imports reached 1857 tons, of the value of £14,389, compared with 
3159 tons and £24,058 value in June, and 3137 tons and £22,426 
value in May. The holidays in July, it should be noted, may 
account for a portion of the reduction, although by no means the 
whole of it, and future returns will be watched with interest. 


Finished Iron and Steel. 

The makers of finished iron are fully employed as a rule, 
but without any great pressure in the trade generally. In the 
case of the steel trade, there is great activity at the works, and in 
some cases deliveries are reported to be considerably overdue. 
The demand for the home trade is quite sufficient at present to 
keep the works busy, but orders are also coming to hand from 
abroad in such a manner as to guarantee a prolongation of the 
activity that now prevails. Among these is an order for 1000 tons 


of boiler plates for New South Wales, and quite a variety of 


inquiries are being made for steel goods for Australia, South 
Africa, and Canada. Sheets are in active request, and a large 
business is being done in tubes both for home and foreign markets. 
The engineering and bridge building departments are obtaining a 
good share of what is going in the shape of new work, 


The Coal Trade. 

Business in the coal trade has been rather disappointing 
this week so far as foreign orders are concerned. The home 
branches of the trade are well employed. There is no material 
change in coal prices. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Ir was said in colliery circles last week that the colliers’ 
ranks were still a long way from being filled up. The fair trade 
enjoyed and good wages received was the cause of this. Supplies 
were not up to the desired mark, and as tonnage came in freely 
coalowners had difficulty in meeting requirements. One leading 
buyer said that only small quantities could be bought, and for 
these he had to pay advanced prices. 


Latest Coal Quotations, Cardiff. 

There is no concealing the fact that coalowners have 
again suffered from internal troubles, labour disputes, and the 
Eight Hours Act, and have failed to compete successfully with 
Germany for several important contracts. It was discussed on 
‘Change this week that the Paris, Lyons, and Mediterranean 
Railway orders have gone elsewhere. Tenders were sent in on 
Angust 10th, and, on Tuesday, it was notified that the orders for 
54,000 tons Monmouthshire large for delivery over nine months, 
had been secured by a Newcastle firm at about 25f. 30e. An 
authority remarks that this, deducting freights, French import 
tax, &c., would equal about 13s. 9d. per ton, f.o.b. Newport, 
Mon. In respect of the small coal requirements of 91,000 
tons, the Société Commerciale are believed to have secured 
orders for about 10,000 tons at about 18.25¢. delivered 
into truck at Marseilles, a price slightly under 6d. 
per ton fo.b. With regard to the balance of about 81,000 tons, 
this is currently reported to have been placed with German firms, 
and also 315 tons which North of England tirms were likely to 
secure. The Welsh coalowners who tendered say that the condi- 
tions were very exacting; ash not to exceed 9 per cent. and 
moisture 2 per cent. The order for 20,000 tons of patent fuel has 
been placed with Messrs. L. Gueret, but price is not known. The 
latest news concerning these railway contracts is that Durham 


és. 





steam coal has been selected by a Newcastle firm at a price round 

about 8s. 6d. perton f.o.b. Latest quotations :—Mid-week market 
} was slow, tone unchanged, spot coals scanty, buyers holding off, 
| tonnage arrivals fairly heavy, smalls slightly weaker. Best 
| large steam coal, 16s. 3d. to 16s. 9d.; best seconds, 15s. 6d. to 
16s.; ordinaries, 14s. 9d. to 15s, 6d.; best drys, 15s. 6d. to 16s. 3d.; 
ordinary drys, 13s. 9d. to 14s. 6d.; best washed nuts, 13s. to 
13s. 9d.; seconds, 11s. 9d. to 12s. 6d.; best washed peas, lls. 6d. 
to 12s.; seconds, 10s. to 11s.; best bunker smalls, 8s. 6d. to 
9s.; best ordinaries, 8s. to 8s, 3d. ; cargo smalls, 7s. 6d. to &s.; 
inferiors, 6s. 9d. to 7s. 3d.; very best Monmouthshire black 
vein, 15s. to 15s. 3d.; ordinary Western Valleys, 14s. 3d. to 
l4s. 6d.; best Eastern Valleys, 13s. 6d. to 14s.; seconds, 13s, to 
13s. 6d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 14s. 6d. to 15s.; No. 3 Rhondda, 17s. to 17s. 34d.; 
10s. 9d. to lls. 6d.; through, 9s. 6d. to 10s.; smalls, 7s. to 
patent fuel, 14s. 6d. to lis. 6d. Coke: Special foundry, 
26s. 6d.; foundry, 18s. to 20s.; furnace, ls, 9d. to 
17s. 3d. Pitwood, ex ship, 18s, 9d. to 19s, 


Newport Coals. 


the port last week, and shipments totalled 90,260 tons foreign and 
17,764 coastwise. There wasa general hardening in the market 
tone, especially for prompt loading. Forward business small ; 
buyers slow. Mid-week outputs reported as increasing, prices firm. 
Very best black vein, 14s. 9d. to 15s.; Western Valleys, 14s. to 
14s, 3d.; Eastern Valleys, 13s. 3d. to 13s. 9d.; other kinds, 


to 7s. 6d.; inferiors, 6s. 6d. to 6s. 9d. Bituminons: Best house- 
holds, 15s. 6d. to 16s.; seconds, 14s. to 15s. 
to 15s. 3d. Coke: 
17s. 3d. 
234 ; cash 30 days. 


Swansea Coals. 
Supply of tonnage limited, and shipments of coal were 

67,873 ; patent fuel, 17,640 tons. France took 22,732 tons, Italy 
11,730, Spain 4832, Germany 4980 tons. Market gradually coming 
around. Mid-week, Swansea, large offered freely for prompt at 
low figures. Red vein weak; machine size improving. 


net ; big vein, 16s. to 18s. 6d., less 24 ; red vein, large, 12s. to 13s., 
less 24 ; machine-made cobbles, 20s. to 21s. 6d. net ; Paris nuts, 
22s, 6d. to 23s. 6d. net.; German nuts, 21s. to 22s, 6d. ; French 
nuts, 22s. 6d. to 23s. 6d. net; beans, 19s. to 21s. net ; machine- 
made large peas, 10s. to 1ls. 6d. net; fine peas, 9s. to 10s. 6d. 
net ; rubbly culm, 6s. to 6s, 3d., less 24; duff, 3s. 3d. to 3s. 6d. net. 
Steam coal: Best large, 16s. to 16s. 6d.; seconds, 12s. to 13s.; 
bunkers, 9s. 6d. to 10s. 3d.; small, 6s. 9d. to 8s., all less 24. Bitu- 
minous: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; through, 14s. 9d. to 
16s. 6d. ; small, 10s. 6d. to 11s. 6d., all less 24. Patent fuel, 
13s. 6d. to 14s. 6d., all less 24. Coal quotations all f.o.b. net 
cash 30 days. 


Colliers ask for an Advance. 


this week when the decision of the independent chairman, Lord 
St. Aldwyn, was given against the application of colliers for a 
24 per cent. advance. One of the most important points in dispute 
is that of Sunday shifts, and it was decided that a committee 
should be formed to investigate and report. Wages now will 
remain unaltered for the present. It is generally admitted that 
the slight advance in price has been discounted by the losses 
incurred through the Eight Hours Act. 


Lianelly. 

The foundations for the erection of three new mills are 
progressing well, and at length, I am glad to add, the strike at 
Llanelly, after lasting tifteen weeks, and causing much distress, 
has been brought to a finish. Employers and men have agreed to 
a wage rate of 9d. an hour, and a code of rules has been mutually 
agreed to. 


Forest of Dean. 

A meeting has taken place at the speech house of coal- 
owners, and a prominent feature was the denouncement of the 
Eight Hours Act, which had affected them ina very similar manner 
to that suffered by the Welsh coalowners. Coalowners and men 
are alike agreed in condemnation of this measure, 


Iron and Steel. 
In the Swansea district the steel trade is very active. 
Work is fairly resumed throughout the district, but prospects are 
still iasanzel, and no requirements are likely in rails until the 
end of the season. There has been a marked falling off in cargoes 








of iron ore, and no news of importance to hand in connection with 





| any other line. 


brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, | 


12s, 9d. to 13s. 3d.; best smalls, 7s. 6d. to 8s.; seconds, 7s. | 


Patent fuel, 14s. 9d. | 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to | 


Pitwood, ex ship, 18s. 9d. to 19s, Coal prices f.o.b., less | 
| 24in., 40in., 66in. by 45in. stroke, pressure 180 Ib.; constructed by 


Prices | 
i : bbly fi ; duff steady ; steam business easy. | J “ ; a ere eats oe 3 

“sere haan Beton Soren eg Aagrer= ent shatneihatills, take | the Electrical Standardising, Testing and Training Institution in 
st: : rf , 238. to24s, ‘ s,20s, é 


There was a meeting of the Conciliation Board in Cardiff | 








the Bessemer works. Latest quotations, Swansea :—Pig iron, 
hematite mixed numbers, 65s. cash, 65s. 3d. month; Middles 
brough, 49s. 11d. cash; 50s. 2d. month; Scotch, 55s. 104d. - 
55s. 14d. month ; Welsh hematite, 68s. 6d. cash ; 69s, 6d. delivered : 
East Coast, 68s. to 68s. 6d., c.i.f.; West Coast, same; steel bars. 
Siemens and Bessemer, £5 to £5 2s, 6d.; Rubio iron ore, 19s, 6d, 
to 20s, 


Tin-plate. 

There are no signs of lessened demand or of any weakness 
in the industry. In fact, the vigour shown at the Swansea centre 
appears to be radiating all over the district. Now that the holiday. 
are over, this condition may be expected to be still more clearly 
shown. In the tin-plate trade, as in all the other industries, the 
workmen, it will be seen, pay dearly for their holiday by the los. 
of trade. Last week the shipments were limited to 32,294 boxes, 
and the receipts from works were only 47,298 boxes, —_ Indications 
are showing this week that this is only a temporary lull, and in al! 
probability will soon be regained. Chinese ports, South America, 
and Mediterranean are well represented in harbour. It was 
authoritatively stated in Swansea mid-week that the market was 
very active ; prices firm, with a rising tendency, and a substantial 
premium obtainable for plates for prompt delivery. Latest quota 
tions are :--Ordinaries, I and Si primes, 13s, 6d. to 
13s, 9d.; C. A. rooting sheets, £8 17s. 6d. to £9 2s. 6d. per ton ; 
big sheets for galvanising, £8 15s, to £9 ; finished black plates, £1) 
to £11 5s.; galvanised sheets, 24 g., £11 7s. 6d. to £11 12s. 6d.; 
block tin per ton, £154 15s. cash, £154 2s, 6d. three months. 
Other quotations, Swansea: Copper, £56 2s, 6d. per ton 
£56 17s, 6d. three months. Lead, English, £15 per ton ; Spanish, 
£12 10s. Spelter, £22 15s, Silver, 243d. per oz. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 10th, 

WITHIN the past six days there has been a general weakening in 
iron and steel prices in all branches, both crude and finished. The 
fact that there has been an increase in prices of coke and ore and 
advances in wages in some localities is given as a reason why prices 
of mill and furnace products in September will be somewhat 
higher. The tin-plate mills show more activity than the mills in 
Most mills are from three to four months behind 
in deliveries. The reason for this condition is due to the fact that 
there has been a strike among the employés of the American Sheet 
and Tin-plate Company, which has lean maintained for fully « 
year. This has considerably reduced the production. The strike 
is still on, but a vote was taken on August 6th as toits continuance, 
and it will be counted ina few days. If the vote is to terminate 
the strike, the 35 mills at La Belle and Martin’s Ferry will start 
up, and the lack of stock will soon be overcome, Black plates and 
galvanised have been reduced sharply, and a new price list will 
shortly be issued. Steel bars have dropped to the remarkably low 
price of 1.40 dols. Billets and bars have dropped .50 dol. since 
the writing of last report. Plates and sections have also dropped to 
1,50 dols., which is a reduction of 1 dol. per ton, but this reduction 
is made on large orders for forward delivery. Wire and wire nails 
are dull, because of the opinion of western jobbers that a scaling 
down of quotations in sympathy with most other products is at 
hand. An order has just been booked for 20 miles of 16in. steel 
pipe for delivery in the State of Ohio. The order went to two 
independent concerns. The copper market remains duil under u 
withheld demand, with electrolytic at 123. The larger copper 
interests hold to their long-expressed belief that trade conditions 
will improve during the remaining months of the year. The 
development of new copper properties still continues. 





LAUNCHES AND TRIAL TRIPS. 





HIGHLAND Brag, passenger and cargo steamer ; built by 


The receipt of heavy tonnage and better weather favoured Cammell, Laird and Co.; to the order of H. and W. Nelson, of 


Liverpool ; dimensions, 414ft. by 56ft. by 37ft. Sin.; engines con- 
structed by the builders ; launch, August 6th. 
BERWINDMOOR, steel screw steamer ; built by Sir Raylton Dixon 


| and Co,; constructed for American owners ; dimensions, 425ft. by 
| 54ft. by 29ft.; to carry 8500 tons ; engines, triple-expansion, 28in., 


i6in., 77in. by 48in. stroke ; constructed by Richardsons, West 
garth and Co.; launch, August 6th. 

INGLESIDE, steel screw steamer ; built by the Tyne Iron Ship- 
building Company, Limited ; to the order of Rowland and Mar- 
wood’s Steamship Company, of Whitby ; dimensions, 360ft. by 
5Oft. by 25ft. 10in. ; to carry 6400 tons ; engines, triple-expansion, 


John Dickinson and Co.; launch, August 6th. 





/PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Governors of Faraday House have ee Mr. E. A. 
Nash, A.C.1S., A.I.E.E., as secretary and business manager of 


the place of Mr. Howard Foulds, who has recently secured an 
appointment in Birmingham. 

Mr. C. A. B. Pyne, late of Messrs. Balmer Lawrie and Co., 
Calcutta, and Mr. E. M. Hughman, twelve years with Robert 
Hammo.d and Son, consulting engineers, Westminster, and late 
of the County of London Electrie Supply Company, Limited, have 
informed us that they have entered into a. as electrical 
engineers and contractors under the style of Pyne, Hughman and 
Co. Mr. Archibald Gall, late of Messrs. James Hodgkinson, 
Limited, Manchester, and form@ly of Messrs. Andrew Yule and 
Co., Caleutta, has joined the staff as chief engineer. The head 
quarters of the firm are in Caleutta, and the London office is at 


| 95, Leadenhall-street, E.C. 








INSTITUTION OF MUNICIPAL AND County ENGINEERS.—An Irish 
district meeting will be held at Dublin on Thursday, 25th October. 
Members will meet at 10 a.m. at the City Hall, where there will 
be a discussion on the following papers, which will be taken as 
read :—(1) ‘‘Some Impressions obtained at the Brussels Inter- 
national Road Congress,” by Hector F. Gullan ; (2) ‘‘The Road 
Board Circular from an Irish Point of View,” by John W. Lee- 
body ; (3) ‘‘Some Notes on the Main Drainage and Sewage 
Purification Works, Dublin,” by J. G. O'Sullivan ; and (4) ‘‘ The 
‘Scraping of Water Mains,” by M. Sellars. In the afternoon a 
visit will be paid to the sewage purification works. 

ConTrActs.—Yarrow and Co., of Glasgow, have at present in 
hand two destroyers for the British Government of a special type. 
They are building in Hoiland two destroyers 230ft. long by 
21ft. 6in. beam for the Dutch Government. They also have in 
hand one destroyer for the Portuguese Government, the hull of 
which is being built in Lisbon and the machinery and_ boilers 
supplied from Yarrow’s works at Glasgow. They are also building 
two fast gunboats, propelled by internal combustion engines, for 
the Governor-General of Bagdad.—Confirmation has been received 
from Washington by Wm. Simons and Co., Limited, Renfrew, of 
the recent report appearing in the London Press, that President 
Taft had signed and authorised the acceptance of their tender for 
the construction of a large bucket hopper dredger for the Panama 
Canal. It is of interest to recall that on the last occasion, about 
four years ago, upon which Simons and Co, tendered for dredging 
plant for the Panama Canal, their tender was considerably lower 
than the American offers, but owing to a special resolution being 
put into force by Congress at that time the British firm was not 
awarded the contract, 











i 





Ava. 19, 1910 


THE ENGINEER 


21! 











NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE attempts to form a Pig Iron Syndicate having so far 
been unsuccessful, the different groups have now met for the pur- 
pose of regulating prices for the sales of 1911 that will soon begin. 
\ Union for the Sale of Pig Iron has now been formed, joining the 
Ithenish- Westphalian blast furnace works, the East German works, 
and the Liibeck blast furnace works. The Siegerland group has 
not joined. 


Output of Pig Iron. 

Official statements given by the Union of German Iron 
and Steel Masters show the production of pig iron in Germany, 
including Luxemburg, to have been for July of this year 
1,228,316 t., as compared with 1,219,071 t. in June, 1910, and 
against 1,091,059 t. in July, 1909. Output in the different 
sorts of pig iron was as follows:—Foundry pig, 244,879 t., 
as compared with 211,928 t. in the ppg coreg | period 
last year; Bessemer, 34,733 t., against 35,065 t.; basic, 769,802 t., 
against 695,915 t.; steel and spiegeleisen, 128,196 t., against 
01,054 t.; forge pig, 51,706 t., against 57,097 t. Production 
from January to July of this year was 8,430,348 t., as 
compared with 7,340,548 t. for the corresponding period the 
vear before. The Froankfurter Zeitung says that all ironworks, 
except Diidelingen, have agreed to the latest resolution of the Bar 
Convention, which will come into force on October Ist and will last 
for six months. According to the agreement the works have to 
pay M. 1.50 for each ton sold, into the ‘‘ treasury for export,” 
which pays M. 6 per ton for exports. Should accounts later on 
show the money paid into the treasury to be insufficient to cover 
the export bounty of M. 6 p.t. the said bounties will be reduced 
by the amount that is wanting. According to the latest agree- 
ment of the Plate Convention, dealers will be granted a rebate of 
M. 2 p.t. for sales of at least 100 tons raw plates, Generally the 
condition of the plate trade is satisfactory ; basis quotation is 
M. 122.50 p.t. A fair business is reported to have been done in 
ship plates during the past month, and deliveries during the first | 
six months of this year are considerably higher than those of the | 
corresponding period last year, 





List Rates. 
The following are the current list quotations per ton free | 

it works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; | 
Nassau red iron ore, 50 per cent. contents. M. 12.50 to M. 13; 
spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65; white forge | 
pig, M. 58 to M. 60; steel iron, Siegerland brands, M. 59 to M. 60; 
Rhenish-Westphalian ditto, M. 62 to M. 63; German Bessemer, 
M. 63 to M. 65; basic, free Luxemburg, M. 53 to M. 55; Luxem- | 
burg forge pig. free Luxemburg, M. 48 to M. 55; Luxemburg 
foundry pig, No. 3, M. 54; German foundry pig, No. 1, M. 63 to 
M. 65; the same, No. 3, M. 62 to M. 64; German hematite, M. 64 
to M, 66; good merchant bars, common quality. M. 110 to M. 115: 
iron bars, M. 130; hoops in basic, M. 137.50 to M. 142.50; steel 
plates, M. 120, | 


The Coal Market in Germany. 

In the Ruhr coal district a regular but rather moderate 
business was done. The fact that reductions in output are the 
same as before shows that a marked change for the better cannot 
he expected till winter. Demand for coal is reported to have been | 
increasing in Silesia. Pretty heavy purchases in house coal are | 
made, and in engine fuel also a fair trade is done. | 





The Austro-Hungarian Iron Market. 

A small amount of fresh work has been placed during the 
past week, and there was a slightly weaker tone felt in quotations. 
Coal, too, is dull, and the Elbe shipments in Bohemian brown coal 
are much lower than expected. The Railway Ministry is going to 
reduce the tariffs for export, and the rise in freights for Bohemian 
brown coal to Bavaria, which was contemplated for the autumn, 
will not take place. Coke is well inquired for, both for immediate 
and forward delivery. 


Iron and Steel in Belgium. 


lronmasters, on the whole, give unfavouruble accounts of 
the business they are doing, but some branches were well occupied 
last week. German competition is a trifle less keen, and inland 
trade, on the whole, more healthy than before, but a want of 
animation continues the general complaint. The fact that coke 
makers have raised their prices M. 2.50 p.t., without considering 
the low condition of the pig iron quotations, is by no means favour- 
able to the development of the iron market. Deliveries in coal and 
coke during this and the last week have been limited. English, 
German, and French pits keenly compete for every order of any | 
weight that is offering, and rates are consequently weak. | 





Quiet Trade in France. 

Stocktaking has already begun at several establishments. 
The business transacted is of the hand-to-mouth sort, and there is 
no forward trade done at present. Basis quotations on the Paris 
market are :—170f. to 175f. p.t. for merchant iron, 190f. to 200f. 
p.t. for hoops, 195f. p.t. for girders, 185f. p.t. for 5 mm. plates, 
and 195f. to 200f. for the 3mm, sorts. In the Nord and in the 
Ardennes sales up to the end of the year have been made. Mer- 
chant iron stands at 160f. to 165f. p.t., and plates 175f. to 180f. p.t. 
in those districts. In the Marneand Loire Departement the terms 
of delivery are shorter than before. There is talk of a large iron- 
works being opened in French Lorraine by the well-known firm 
Schneider and Co., of Le Creusot. The coal business in the Nord 
is satisfactory. In the Loire district the condition is somewhat 
troubled, and there is little prospect of an agreement between 
coalowners and the Colliers’ Federation—at least for the present. 





ENGINEERING GEOLOGY,.—-A special course of lectures on ‘* Engi- 
neering Geology ” bas been arranged, under the direction of Pro- 
fessor W. W. Watts, to be given at the Imperial College of Science 
and Technology by Dr. Herbert Lapworth, A.M. Inst. C.E., 
between next October and February. The course will cover geo- 
logical field work, geological maps and sections, underground and 
surface water supplies—including geology of wells, springs, reser- 
voir and dam sites, aqueducts, &c.—quarrying, building stones, 
and other geological materials of construction, road metals and 
paving materials, geology of lines of communication, coast erosion, 
and other topics, 


THE INTERNATIONAL ROAD CONGRESS.—During the course of the 
a at the International Road Congress recently held at 
3russels a largely attended meeting of the English-speaking 
members was held at the Palais de la Nation, when the following 
resolution was unanimously adopted :—‘‘ That this meeting of the 
tnglish-speaking members of the International Road Congress is 
of opinion that it is desirable in the interests of the Congress to 
hold the next Congress in 1913 in London, and suggests to the 
Permanent Commission that the decision as to the place of meet- 
ing of the next Congress be deferred until it can be ascertained 
whether the Government of the United Kingdom will join the 
Association and extend an invitation to us to hold the Congress of 
1913 in London.” The above resolution was supported strongly 
by the Roads Improvement Association (Incorporated) and the 
other British organisations represented at Brussels, At present 
the Governments of twenty-seven countries have joined the Per- 
manent International Association of Road Congresses and contri- 
bute annually to its funds sums varying from 250f. to 11,000f. in 


| the entire stroke. 





the case of Germany and 15,000f. in that of France, 


BRITISH PATENT SPECIFICATIONS. 





When an ti tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti t of the pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent, 











STEAM ENGINES. 


20,383. September 6th, 1969.—IMPROVEMENTS IN OR CONNECTED 
WITH THE PistoNS OF RECIPROCATING ENGINES, PUMPS AND 
THE LIKE, Frederick Richard Simms, of Weibeck Works, 
Kimberley-road, Willesden-lane, Middlesex. 

A is the piston and B is the rod which, in the example shown, is 
integral with the piston A. C is the piston ring which tits in a 
peripherai recess in the piston, the outer surface of the ring C con- 
forming to that of a sphere of the same diameter, or substantially 
conforming to such spherical surface, whereby as the piston 


reciprocates in its cylinder it oscillates in the latter to a degree | 
which depends upon the throw of the crank, contact between the | 
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piston ring and cylinder being, however, maintained throughout 
The piston ring © is made with a recess D, 
which communicates through the lateral slot E with the pressure 
side of the piston, so that a portion of the motive fluid in the 
cylinder can enter through the slot E into the recess D, and thus 
serve to expand the ring C into contact with the surface of the 
eylinder. By employing a piston of this construction the length 
of the piston can be made less than that of pistons as ordinarily 


| constructed, the length of the cylinder being consequently corre- 
Moreover, owing to the absence of any | 
pivotal connection between the piston and rod, the weight of | 


spondingly reduced. 


material used and cost of manufacture are diminished, both of 
which points are of considerable importance commercially. 
July 27th, 1910. 


STEAM GENERATORS. 


22,120. September 28th, 1909.—IMpRovED MEANS FOR DEFLECT- 
ING THE DRAUGHT IN THE TUBES OF MARINE AND OTHER 
Boers, Thomas Morison Broom, of 37, Campbell-street, 
Greenock, Renfrewshire. 

According to the present invention the detlector is detachable 
and consists of a comparatively narrow and thin metallic plate or 
strip of suitable length having one end turned up and back to form 
a hook-like spring for clamping on the end of the tube, the other 
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end being in one piece with or attached toa downwardly projecting 
piece in the form of a semi-circle which fits easily in the tube. 
This projecting piece may either be at right angles to the plate or 
make an obtuse angle with it. Alternatively the deflector may be 
made to extend further into the tube and have two or more down- 
ward projecting pieces at a suitable distance apart. In using the 
deflector the hooked end is sprung over or on the top of the pro- 
jecting end of the tube so that the plate lies against the top of the 
tube inside ; the hot gases are thus deflected by the downwardly 
projecting piece or pieces, and made to travel along the lower part 
of the tube. In the engravings, A designates the deflecting plate 
semi-circular in shape or substantially so, formed integrally with or 
attached to the strip or shank B, which is provided at its opposite 
end with the hook or spring clip C for attachment, as shown to the 


open end of the tube D mounted as usual in the tube plate E. In 
the form shown in the top engraving, the plate A is rectangular to 
the shank B, but where two plates A are shown, it will be seen 
that they are inclined to the shank.—J/u/y 27th, 1910. 


INTERNAL COMBUSTION ENGINES. 


22,080. September 28th, 1909.—IMPROVEMENTS IN OR RELATING 
TO CARBURETTERS FOR INTERNAL COMBUSTION ENGINEs, 
Arthur Hippisley, of South Lawn, Ston Easton, Bath. 

This invention relates tv carburetters having multiple jets 
brought into or out of use progressively. A hollow annular 
chamber A termed a jet ring is used, and this is supplied with 
petrol by the pipe B. This jet ring has formed in its inner 
periphery small outlets C which constitute the jets proper. These 
are arranged in pairs diametrically opposite one another, and there 
may be any suitable number, say, eight. This jet ring is sup- 
ported from the body of the carburetter so as to leave a con- 
centric space D between it and the body E. The bottom of this 
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space is provided with a perforated diaphragm F and a rotating 
disc G. The two act as a hit-and-miss valve. By this means the 
| amount of air passing behind the jets along the passages H and 
remaining uncarburetted can be varied to vary the richness of the 
mixture. Within the jet ring A is arranged a rotating sleeve J 
actuated by the lever X, which ring has ports K of different 
lengths in the same planeas the jets C. The ports in the rotating 
sleeve are so arranged that as the sleeve is moved the jets are 
opened up or closed in pairs. If desired, one jet of each pair 
may be uncovered slightly before the other. In this case the 
ports K are so arranged that with the parts in the position in the 
| lower engraving the jet nozzle O only is uncovered. Movement 
of the sleeve in the direction of the arrow causes the jet nozzle P 
to be next uncovered.—Ju/y 27th, 1910. 





22,433. October 2nd, 1909. — IMPROVEMENTS IN PRESSURE 
REGULATORS FOR USE MORE ESPECIALLY WITH SUCTION GaAs 
PLANTS, Leonard Stubbs, of 4, Lowland-road, Runcorn, 
Chester. 

This invention relates to pressure regulators for use with suction 
| gas plant that provides gas from the same source for two distinct 
purposes ; that is, one main supply sucked by an enginefor driving 
| same and a second or branch supply therefrom for heating pur- 
| poses. The front or bottom of the regulator is a dished metal 
| plate A and its back B is a flexible diaphragm, and bearing 
against which is a spiral spring C. D shows a bridging piece 
which carries a set screw, by means of which the tension of the 
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spring may be adjusted. When the pressure within the regulator 
increases even a very little the diaphragm B expands and further 
compresses the spring, which is always in compression a little. F 
shows the rod connected to the flexible diaphragm and it passes 
through a gland, so that when the diaphragm expands valve H 
lifts whereby the pressure isat once eased by reason of the surplus 
gas escaping. There is a partial vacuum or suction behind the 
exhauster and a pressure of some few inches of water in front of 
it, and it is to keep this pressure as uniform as possible that is one 
of the chief objects. K is a cup or foot-step that rests on or is 
attached to the valve H. Therod F, where it passes through the 
gland, is provided with annular grooves M.—/u/y 27th, 1910. 


TRANSMISSION OF POWER. 


20,106. September 2nd, 1909.—IMPROVEMENTS IN ELECTRIC 
Jotnts, Charles James Beaver, of Holm Lea, Ashley-road, 
Hale, Cheshire, and Ernest Alexander Claremont, of Throstle 
Nest House, Old Trafford, Manchester. 

Where electric connections are made between conductors of dis- 
similar metals and such connections are exposed to the atmosphere 
corrosion is liable to be caused by the galvanic action between 
the two metals and the conductors to be destroyed or deteriorated. 
This invention has for its object to obviate this. A is a stranded 
conductor of one metal such as aluminium. B is a stranded con- 
ductor made of a metal dissimilar to A, such as copper. K, L, M 
and N are component parts of the mechanical connector, N being 
a tube split longitudinally, which is placed amongst the strands of 
the conductors, some of them being within the tube and some on 
the outside, L and M being respectively threaded nuts with threads 
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in opposite directions, and K being an outer sleeve internally 
threaded with threads corresponding to the threads of the two 
nuts and externally threaded to correspond with the thread inside 
of the shell or casing F. The connector makes electrical contact 
between the conductors A and B, and is constructed of the same 
metal as conductor A. G is a gland, bush or stopper suitably 
titted into the end of the shell. When F is constructed of metal 
it is ef similar metal to conductor A, and G is constructed of suit- 


No 20, 106. 





able non-conducting material When F is a non-conducting 
material G may be of similar metal to conductor B or of suit- 
able non-conducting material. The filling material E is preferably 


poured into the shell F in hot liquid form either through the end | 


of F remote from the mechanical connector before tixing the bush 
G in position or through a plug such as H. 
the sleeve K to enable the filling material in the casing or shell to 
piss inte the internal parts of the connector.—J/u/y 27th, 1910. 


DYNAMOS AND MOTORS. 


14,212. July 18th, 1910. IMPROVEMENTS IN METHODS OF 
CHARGING AND DISCHARGING SECONDARY BATTERIES ON 
THREE-WIRE SystEMs, Alfred Mills Taylor, of Avondale, 
\shtield-road, King’s Heath, Worcestershire. 

The engraving shows the arrangement where a single booster F 
is introduced between the two batteries A and B, the armature of 
which is provided with slip rings by means of which the balancing 
inductance M is brought into circuit. This balancing inductance 
consists of two coils arranged in series on two magnetic cores which 
are arranged magnetically in series and positionally in line with 


one another, and of a third coil arranged on a magnetic core which | 


is at right angles to the other two magnetic cores and starts from 
the point of junction of these two other cores. The operation of 
this balancing inductance is as follows:—The third coil, viz., that 
connected with the neutral bus bar, is traversed by the out-of 
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balance current and is arranged so that its magnetism weakens the | 


flux in one of the other coils, while it strengthens the flux in the 


other coil, causing the middle point of the winding of these two | 


coils to be ata potential whieh is nearer to that of the negative 
bus bar than it is to that of the positive bus bar. The effect of 
this is to raise the pressure on the out-of-balance load on the posi- 
tive side of the system, and so to compensate automatically for 
the out-of-balance load. Further inductances N are connected 
between the armature F and the automatic balancing inductance 
M. ‘These inductances are shunted by fuses O, and when a short 
circuit external to the sub-station occurs on either side of the 
three-wire system one or other of these fuses is melted. The in- 
ductance for the moment prevents the short circuit current from 


attaining full value, and the rise of voltage on the trip coil P | 


causes the latter to close the short-circuiting switch U and thus 
protects the booster from further injury. There are two other 
ilustrations.—/ 0/4 27th, 1910. 


PUMPING AND BLOWING MACHINERY. 


March 8th, 1910.—IMPROVEMENTS IN OR RELATING TO 
CENTRIFUGAL PuMps, Hans James Schorade, of 50, Goethestrosse, 


a4, 


kivfart, Germany. 
his invention relates to a high-pressure centrifugal pump with 
im automatically acting axial pressure regulator characterised by 
a relief dise with a self-adjusting slot or passage, this being in 


communication on one side with the pressure chamber, and on the | 


other side with the suction chamber. A is the relief disc or piston, 


SHIPS AND BOATS. 


27,736. November 29th, 1909. — IMPROVEMENTS RELATING TO 


Morok Boats, Alexander Pearson MacLaren, Frank Logan 

MacLaren, and Henry Borland MacLaren, of the firm of 
MacLaren Brothers, Standpoint-yard, Dumbarton, 

In the example shown a reversible propeller is illustrated, A is 

a gas producer, with a hopper 'l’, 

B is a scrubber for cleansing 


which may be filled through 


the manhole 5, the gas, 
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be the internal combustion engine, D is the reversible propeller, 
O the shaft communicating with the propeller through the 
medium of the universal joint X, E is the lever for reversing the 
propeller D, and F is the controller. The reversing of the pro- 
peller, or the folding thereof, for going ahead or astern, may be 
effected either inside or outside of the craft. —/u/y 27th, 1910. 





| MISCELLANEOUS. 


Slots are arranged in | 


| 16,692. January 6th. 1910. Improve BALL-AND-SockET JOUNt 
FOR STEAM Pires, Perey Theodore Denton, of 4, Alecandra 
House, Boksburg, Transcual, South Africa, 

This invention relates to an improved ball-and-socket joint for 
steam pipes, consisting of a species of joint in which the ball 
turns in any required direction, and which can be titted to pipes in 

| common use. The joint is constructed with a short length of pipe 
| C, with a semi-circular cup A, having a flange M. Fitted to this 
| cup A is another semi-circular cup B and flange N, with a hole F 
| twice the size of the bore of the pipe used ; the two gun-metal cups 
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| A and B, when bolted together. form a hollow ball with an opening 
at one end and a short length of pipe atthe other end. Juside the 
above hollow ball is fitted a perfectly turned solid cast iron ball D 
bored through the centre corresponding with the bore of the pipe 
K, one end of the bore being cup-shaped to form a mouth. In 
the other end of the bore of the ball Da thread is cut in order to 
connect the pipe E to the ball. The ball is placed inside the 
cup A with the mouth towards the pipe C; the cup B is then 
secured to the cup A by means of bolts and nuts. The connect 
ing pipe E is then screwed into the ball C and can be easily moved 
in any direction without the escape of steam, so forming a flexible 
steam joint. The pipe E can be made to move to any degree by 
making the mouth larger to correspond with the hole F of the 
cup B,-—J/a/y 27th, 1910. 





| SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





962,511. 
British Columbia, Canada.—Filed Decembes 21.1, 1908, 
There is only one claim for this invention. It is as follows: 
In a fluid pressure impact engine, the combination of two equal 








B the high-pressure chamber of the relief device, which is in com- | 
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munication with the discharge branch (, or with the high pressure 
chamber D bebind the last rotating wheel, by means of the conduit 


wheels rotatable in a common plane with their outer circumfer 

ences in contact, each wheel being provided with hemispherical 

recesses around its circumference, and a nozzle through which a 

jet of fluid under pressure may be directed at the line of contact 

between the two wheels. 

963,489. Prosectite, (. Vi OC. Wheeler and A. OG. McKenna, 
Washington, D.C., assignors to Firth Sterling Steel Company, « 
Corporation of Pennsylvania.—Filed March \st, 1909, 

A chambered and capped armour-piercing projectile, the solid 
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or pipe E, and is connected to the chamber X by the automatically | 


adjustable slot or passage 'T. The filter F and the throttle valve 
(; are also diagrammatically indicated. he suction chamber H | 
is in open communication with the chamber X behind the relief 
device A, so that on that side of the relief device there ts alway 
uction. The single rotating wheels have no perforations, and 
there are no packing rings on the back at K.—Ju/y 27th, 1910. 


poiut of which approximates at its exposed portions a curvature of 
a radius not exceeding four calibres, and the side contour of the 
cap of which approximates an arc of a radius of seven diameters, 
which are projected rearward intersects and runs inside of the 


FLUID-PRESSURE Impact ENGInk. J. Avacaid. Vanconeer, | 


exposed contour of the shell point in the rear of the cap and 
becomes parallel with the axis of the shell in the rear of the 
bourrelet, the exposed contour of the point thereby forming 4 
slight bulge relatively to the said are, 
963,593. CENTRIFUGAL Pump, H. Legros, Brussels, Belgium, 
July 2rd, 1909, 

This patent refers to means for taking up the end thrust, which 

consist of an auxiliary chamber, dises therein, a shaft carrying the 


Killed 




















dises, a chamber containing the dises, and having annular projer 

tions, the internal face of each dise being disposed opposite to the 

corresponding face of each projection, a pressure chamber, a con 
duitfrom auxiliary chamber, and a regulating valve therein. Ther: 
are three claims. 

963,649. ApPARATUS FOR DISCHARGING ASHES, BALLAST WATEK 
BILGE WATER, AND OTHER MATERIALS FROM SHIPS AND OTHER 
Piaces, 4. CL Ralston, Lee, Kugland, ussiquos to J. Stone aud 
o., Limited, Deptford, Kuglaud, Wn eqenal application thed 
December 5th, YQO8.” Divided, aud this application filed Novew 
hey Sth, 1909. 

Theapparatus consists of a receptacle, a discharge duct, a holle 


[963649] 








movable body between said receptacle and said duct, and operative 
| to receive alternately matter from the receptacle and transfer it to 
| the discharge duct, and a liquid impeller connected upon one sid+ 
with the sea and on the other side with said discharge connection. 
There are four claims. 





| 964,485. Fioip Brak, FL Béminghaus, Kssen-on-the Ruher- West, 
| Crermany, assignor to KF ried. Krupp A ktiengesell« haft, Kssen-on 
| the- Ruhr, Germany. Filed February Vth, 1906. 

A piston in a cylinder containing liquid is used to take up recoil 





jin the usual way. The patent is for changing the area of the 
ports by causing the rotation of a tube in such a way as te alter 
| the port area, There are eleven claims, 

INTERCONVERSION OF KINETIC AND POTENTIAL ENERGY 
Ovigenal 


| 4,633. 
or Fuurps, 8. Z. de Fevrant’, Grindleford, Kugland., 
uppleation fled December V6th, 1907. Divided and this applice 
Hon filed December 28th, 1909. 

This is a patent for what may be called a double-dise nozzle. 
The steam entering at « a! escapes all round the edges of the dises. 
| There are seven claims, The third is for, in combination a casing 
| 
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| having a dise-like path of increasing area formed therein, an inlet 
| conduit of decreasing area, means for leading fuid from the con 
duit, so that it passes through the increasing area patb in straight 
divergent lines, means for supplying fluid to the conduit, together 
| with means for leading fluid away from the outer periphery. 
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THE BUENOS AYRES EXHIBITION. 


(By our Special Commissioner in South America.) 
No. I. 
Buenos Ayres, July 17th, 1910. 


In the experience of but few has an International 
Exhibition been known to open. at the appointed time. 
That the Railway and Land Transport Exhibition of 
Buenos Ayres should prove an exception to the rule was 
not to be expected; but what might have been anticipated 
was that the eventual date would have synchronised 
comewhut approximately with the original time fixed. 
This was the National Féte day of May 25th, but it is 
only to-day- July 17th — after three different. postpone- 
ments, that what the official invitations describe as the 
“Solemn inauguration of the same” has taken place. 
The usual difficulties, much accentuated, which confront 
all exhibitions have been met with in this. Dilatory 
exhibitors living abroad and manifesting little or no 
enterprise with regard to a display being held many 
thousands of miles away, a Government with all its 
attention devoted to, and most of its resources bestowed 
upon, its own national preparations, and a general strike 
among the workmen employed upon the buildings at the 

most critical moment, have hampered the arrangements 
to such a degree as almost to imperil its success. That 
the undertaking should not only have surmounted these 
and numerous other obstacles, but should have emerged 
prilliantly from its trials, is little less than a triumph for 
all concerned. 

It is doubtful whether this result ever could have 
been achieved but for the whole-hearted efforts of his 
Britannic Majesty’s Commissioner, Mr. C. E. Akers, to 
whom the greater proportion of the credit is undoubtedly 
due. Braver men would have been daunted and dis- 
couraged by the apparently overwhelming impediments, 
not unaccompanied even by hostility in certain quarters, 
which distinguished the early days of the undertaking. 
To describe them now would serve no useful purpose, but 
the fact that they existed should not be lost sight of in 
yecording the crowning of an achievement which is likely 
to prove historic. For it is no exaggeration to assert that 
never before has so complete an international exhibition 
of this kind been brought together, and one need not 
hesitate to state equally emphatically that, in all likeli- 
hood, there will never be another one to compare to it. 

It is but natural that the two best sections should be 
those of Great Britain and the United States. Here the 
largest amount of care and forethought have been 
expended upon the class of manufactures best suited to 
a country like the Argentine, and the greatest proof that 
some intelligence has been shown is afforded by the fact 
that in the British Section, at least, every single exhibit, 
with the exception of a few pieces of steel, has already 
been sold. This is not alone a testimony to the attrac- 
tiveness of the particular exhibits, but it is an encourage- 
ment to the manufacturers. 

It is abundantly clear that the honours of, as well as 
the principal benefits arising from, the Railway and Land 
Transport Exhibition will rest with the British and the 
Americans. And this in spite of other nations, such as 
Belgium, France, Germany, and Italy, having made a 
good display. So far as the United States is concerned, 
for years past the most strenuous efforts have been made 
to storm the citadel of British trade in the Argentine, 
and that these efforts have not been wholly in vain is to 
be seen from the steadily increasing returns of trade 
between Argentina and the United States. Here are 
figures which I have been enabled to obtain respecting 
the advancement of both nations :— 


Great Britain, 


1905, 1906, 1907. 1908, 1909, 
Dols, Dols, Dols, Dols, Dols, 
Imports 
63,391,043 94,829,938 97,935,743 93,371,396 99,198,269 
Exports 
44,826,670 43,224,088 53,716,152 78,324,723 80,745,066 
United States, 
1905, 1906. 1907. 1908 1909, 
Dols. Dols, Dols. Dols Dols, 
Imports 
28,920,443 39,474,894 38,842,277 35,597,004 43,068,829 
Exports— 
15,717,458 13,332,112 10,940,436 13,023,238 26,066,790 
The value of the merchandise received into the 


Ktepublic of Argentina in 1908 free of duty, as between 
the two countries, was as follows :— 

Dols. 
51,118,134 
8,450,958 


Great Britain 
United States 


I may mention that the above figures are all in 
Argentine gold dollars, which are equivalent to American 
hard dollars (1 = 4s. 2d.). 

It would appear, from our own statistics, that the total 
foreign trade of Great Britain averages, or at least for the 
past two or three years has averaged, £378,379,000. Out 
of this, our dealings with the Argentine have amounted 
to £18,721,000, which, estimating the Republic’s popula- 
tion at 6,500,000 gives a return of £2.88 per capita. This 
is only exceeded by our trade with five other countries, 
namely, the East Indies, £49,133,000 ; Germany, 
£32,306,000; Australasia, £31,332,000; United States of 
America, £29,728.000; and France, £21,470,000. As com- 
pared with our relations with the other South American 
Republies—I am not including any of the Central 
American States—our trade with the Argentine averages 
53.46 per cent. of the whole, that is to say, out of a total 
trade with the Latin-American Republics amounting to 
£96,235,206, the Argentine secures £51,453,881. 

Our principal imports from this country are wheat, 
maize, refrigerated beef, frozen beef and frozen mutton ; 
and with the exception of a slight balance in favour of 
New Zealand in regard to the last-named article, we take 
tore from the Argentine in all these specialities than from 
any otker nation. What we sell her would occupy a great 
deal more space in your columns to detail than I have 





available, but among many other articles which we supply 
are coal, coloured woven-prints, sack-making materials, 
wagons, corrugated iron, railway material, woollen cloths, 
white cotton goods, woollen and mixed goods, pig and 
sheet iron, spare parts of machinery, galvanised wire, 
reapers, wire and cables for electric purposes, fish-plates, 
bolts and nuts, and barbed wire. 

In this connection, it may be interesting to see who are 
our most serious rivals in some of the specialities, and the 
Government returns, which are both carefully compiled 
and much more up-to-date than the statistical information 
provided by any other Latin-American State, with which 
I am acquainted, show these to us very clearly. 

In the matter of coal we stand unassailed, and, as it 
would appear, unassailable, since we supply the Argentine 
with 98 per cent. of the imports. Almost the same 
position exists with regard to materials for making sacks, 
the United Kingdom sending here 36 per cent. and the 
British Colonies 64 per cent. In steel rails we share with 
Belgium the greater part of the trade, our proportion 
being 46 per cent. and that of Belgium 26 per cent. 
Hereafter the United States, however, will have to be 
reckoned with, for there has been recently established in 
Buenos Ayres an agency of the United States Steel 
Products Export Company, under the management of 
Mr. Pemberton Smith, a gentleman possessed of both 
charming manners and great business ability, and whose 
personal influence is already having great effect in favour 
of American steel for manufacturing purposes as well as 
manufactured articles. In wagons the Americans have 
already taken part of our trade, to the extent of 14 per 
cent. only ; so far, the remaining importation, viz., 86 per 
cent., being British. In railway material our only serious 
rivals are the Belgians, who have contributed 12 per cent. 
to our 70 per cent. of the Republic’s imports. Machines 
of various kinds come both from Great Britain and 
Germany, in the proportion of 34 per cent. and 33 per 
cent. respectively. In locomotives the Germans are also 
making some slight headway, supplying some 8 per cent. 
of the number to be found upon the Argentine railways, 
as against 81 per cent. of British manufacture. Upon 
inquiry among the locomotive engineers of the Argentine 
I find that much about the same opinions prevail with regard 
to the suitability of the German locomotives for this 
country as exist in Chile and other South American 
States. They are of a certainty not very popular, and 
upon the Chilian Transandine Railway I understand they 
are giving a great deal of trouble, whereas the British 
engines, especially of the Kitson type, are very highly 
spoken of by all who have to do with them. 

Steel sleepers, which are much in use in this country, 
since all woods are very expensive, and practically 
only one kind—quebracho—is found serviceable for 
ties, come partly from Germany, to the extent of 57 per 
cent., and partly from Russia, to the extent of 39 per cent. 
Germany also is supplying a considerable proportion of 
the pig and sheet iron used, namely 35 per cent., and 
Belgium provides 16 per cent. The Belgians, I may men- 
tion, have been making a very earnest bid for South 
American trade of late years, and they have secured 
several very important contracts. I have in previous 
issues of your paper shown how these rivals of ours have 
successfully outbid us and all other nations in Costa Rica. 
In the Argentine they are also cutting quotations so fine 
as to leave themselves little or no margin of profit, if good 
workmanship and first-class material are intended to e 
émployed. At the Exhibition the Belgian Section is still 
somewhat in embryo, not a single exhibit of any import- 
ance being yet completed, and, according to all appear- 
ances, not likely to be for some time. There is, however, 
some massive machinery for railway carriages and wagons 
transportations on the way, and a few scattered exhibits 
are to be met with in different parts of the buildings 
where one would the least expect to find them. 

Great Britain is responsible for 40 per cent., and the 
United States for 24 per cent., of the spare parts of 
machinery entering the Republic; while with regard to gal- 
vanised wire, which was originally entirely imported from 
England, we supply little or nothing at the present time, 
the trade having gone to Germany, which sends 64 per 


cent., and to the United States, which supplies 14 per | 


cent. 


United States 86 per cent. of the reapers, which 
are so largely used in the Argentine, France sending 
14 per cent. 

The anomaly seemed so great to me that I have been 
making particular inquiries from the principal importers 
of agricultural machinery and appliances, and they tell 
me that the British manufacturers take little or no trouble 
to cultivate the trade in these articles, while the Americans 
are straining every effort to secure a connection. In the 
words of one of my informants, who, by the by, represents 
some ten different British machinery and implement firms 
in this country, all of good standing: “Our people at 
home expect a purchaser to go over there to select his 
machines, and naturally he refuses to do anything of the 
kind. The American manufacturers, on the other hand, 
not only send out the machines on approval, but pay the 
freight each way if it is not found satisfactory. But it 
generally does, and, indeed, so well is it got up that it 
sells ‘on sight.’ I do not think that, on the whole, it 
compares for quality with the manufactures of British 
firms ; but, after all, one does not expect, or even want, 
an agricultural implement to last for ever, and as the 
Yankees are great upon spare parts, and these can be 
obtained by mail or shipment at a day’s notice, you can 
readily understand why the Americans are taking away 
our agricultural and implement trade. We have not as 
yet lost it all, however, for of threshing machines, for 
instance, the United Kingdom supplies 76 per cent. as 
against 24 per cent. from the United States. On the 
other hand, just 81 per cent. of the ploughs used here 
come from America, as against a miserable 3 or 4 per 
cent. from the United. Kingdom.” 

Germany and Great Britain share between them the 
wires and cables used here for electric purposes, the. pro+ 





The Americans have also a practical monopoly of | 
agricultural machinery trade here, the proportions being | 





portion being 59 per cent. and 25 per cent. respectively. 
We have nothing to show in the way of exports to Argen- 
tina in iron columns and beams, this once important 
branch of our connection now having gone to Germany 
and Belgium, the former supplying 54 per cent. and the 
latter 25 per cent. Bolts and nuts to the extent of 41 per 
cent. from Great Britain and 23 per cent. from Belgium 
are imported; while America and Germany share the 
barbed wire trade, to the proportionate extent of 71 per 
cent. and 15 per cent. Here, again, an exceedingly impor- 
tant market has been lost to us. There are hundreds of 
miles of estancios, or agricultural estates, fenced in with 
barbed wire, and the value of the trade done may be gauged 
from the figures published in 1908, when the sum of 
1,217,390 dols., or, say, £243,598, was spent by the 
Argentinos upon barbed wire fencing alone. 

I see no reason why British manufacturers of barbed 
wire should not makea bid for some of this trade. Every 
day sees more land being brought into use as pens, and 
the immense success of cattle breeding in the Argentine, 
as proved by a beast this week fetching the unheard-of 
price of £1000, is inducing many who have hitherto 
neglected this part of the national industry to take it up 
seriously. This means that a great deal more land will be 
fenced in, and as wood is not only very scarce, but very 
dear, and, moreover, as the wooden fencing erected is 
being continually cut down by roaming cattle drovers to 
provide fuel for their camp fires, many estancieros, in all 
likelihood, would utilise barbed wire were it placed upon 
the market at a moderate price. 

In both galvanised iron pipes and wrought iron Great 
Britain leads, the proportion of the imports into this 
country being 73 per cent. of the former, and 54 per cent. 
of the latter, Germany and the United States sharing the 
balance in almost equal proportions. In iron pipes we 
supply the requirements of the Republic to the extent of 
36 per cent. In such as iron for bridges, iron manufac- 
tures, tin plate, zinc plate, copper manufactures, boilers, 
dynamos, automobiles, and material for electric purposes, 


we stand as follows :— 
Per cent. 


Iron for bridges, United Kingdom V2 
Germany... ... 24 

Wheels and axles, United Kingdom See 
Iron manufactures, United Kingdom ... ... ... ... 3 
WN oon 5 a nee” wat. 

Tin plate, United Kingdom 94 
Zinc plate, United Kingdom ... 20 
Germany... ... 47 

NI Sica Sen: non: ecm san 32 

Motors of various kinds, Great Britain... 38 
United States... dt 

Copper manufactures, Great Britain 34 
France 21 

Boilers, Great Britain 71 
United States ea eb 19 
Dynamo and electric motors, Great Britain he 
Germany... ... ... 3 

Automobiles, Great Britain = 10 

France Sea Ee. ace 65 

Material for electric purposes, Great Britain 45 
Germany 34 


In reference to the automobile trade, I learn that this 
(last) year the British proportion has considerably 
increased, and the sale of such well-known makes as 
the Daimler, which, by the by, is admirably represented 
at the Exhibition, is decidedly encouraging. For instance, 
the agents in Buenos Ayres of this great Coventry 
company have disposed of fifty machines this last twelve- 
month, and, as a consequence of the brave display at the 
Exhibition in all probability a good many more will 
be sold. 

It will be observed from the above figures, which are 
given to me by the Government Department of Commerce 
and Industry, that the trade of Great Britain is of a very 
valuable character. Nevertheless, it will need the most 
careful watching and the display of great cireumspection 
to retain it in view of the supreme efforts being made 
upon all sides—by the United States of America, by 
Germany, by France and, especially of late, by Belgium, 
to encroach upon our connection. At the present 
moment the exact standing of the three principal! 
countries doing business with Argentina, Great Britain, 
Germany, and America, is as follows :— 
Great Britain supplied the first quarter in 1909 

goods tothe value of ... 2... 2... sss ase 
Germany supplied the first quarter in 1909 goods 

to the value of pe ain eke ng vee. cee aa 
United States of America supplied the first 

quarter in 1909 goods to the value of ; 8,987,317 dols. 
I may say that these figures are given by the United 
States Chargé d’Affaires at Buenos Ayres. 

It is difficult to obtain a thoroughly accurate statement 
of the amount of British capital in the Argentine, some 
putting it at £350,000,000, while others are confident that 
it cannot be under £400,000,000. To add up the various 
capitals of the registered companies would not afford the 
desired information, since this would take no cognisance 
of the very large amount of private investments in 
estancios, in manufactures, in retail establishments, and 
in private firms. In January, 1909, a rough estimate of 
the amount of capital invested in Argentine securities 
quoted upon the London Stock Exchange gave a result 
considerably in excess of £285,000,000. In less than 
twelve months, however, there was an increment of some 
£28,000,000. Out of the total about £80,000,000 has 
been invested in National Government securities, as well 
as in the Provincial States of the Republic; about 
£175,000,000 is invested in railway bonds, and the 
remaining portion in different industrial companies, 
banks, insurance, and land concerns. There are, of 
course, a number of banks established in England doing 
a great amount of business with the Argentine, and 
whose capital is, therefore, practically invested in this coun- 
try; then there are the steamship companies; firms like 
Maple and Co., Limited, of London, some of whose 
capital is invested in this Republic; Liebig’s Extract of 
Meat Company; Bovril Estates of the Argentine, and 
many others whose names and interests it is difficult to 
gather. The rate of industrial progress made by the 
country is proved by the appreciation of British invest- 


23,899,885 dols, 


11,789,490 dols, 


. 
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ments amounting to nearly 32 per cent. in the last 
twelve months. The average return to the investor in 
Argentine securities has no doubt been very encouraging 
in the past, even when every allowance has been made 
for the heavy losses incurred by the unfortunate in- 
vestors in such concerns as the Santa Fé and the 
Cordéva Provincial Loans, and the discreditable default 
of these and the Cedula bonds. It is particularly re- 
grettable that with their increasing prosperity there 
seems little or no disposition of these latter States to pay 
their just debts. 


GERMAN SHIPYARDS. 
No. VIIL* 
FRIEDRICH KRUPP A.-G, GERMANIAWERFT.—L 


In view of the number and size of its building slips, and 
of the up-to-date arrangement of the whole establishment, 
the “ Germania ” shipyard takes its place in the first rank 
The present firm 


of German establishments of its kind. 






The grounds of the old yard are indicated by dotted 
shading, the linear shading marks the boundary of C 
the new sume es 
Scale — 
10,8 +0 100 10 


a 


merchant vessels. In 1882 the two establishments were 


amalgamated under the name of the Maschinenbau A.-G. | 


Germania. 

A most important turning point in the development of 
this undertaking was reached in 1896, when Friedrich 
Krupp, of Essen, took a 25 years’ lease of the whole 
concern, with the stipulation that he should be allowed 
to make such reconstructions in it as he wished, and 
that he might at any time be allowed to take over the 
whole of its assets and liabilities at an agreed price. On 
April Ist, 1902, the whole establishment accordingly 
passed by deed of purchase into his possession. At first 
it went under the name of Fried. Krupp Germaniawerft, 
but when the Krupp firm was later on transformed into a 
joint stock company, the Kiel establishment was given 
the name of Fried. Krupp A.-G. Germaniawerft. As will 
be gathered from what follows, the whole yard was recon- 
structed, or rather laid out afresh, at a cost of many 


millions of marks, and the engine works, which up till | 


that time had remained at Tegel, were removed to 
Gaarden, near Kiel. 


—Jehonime Sir 






NEW YARD. 


1 Pile driver 15 Copper smithy 29 Torpedo boat building slips 42 Canteen 

2 Foundry 16 Erecting shop 30 Rivet and bolt store 43 Baths 

3 Electric power and light plant 17 Turning shop 31 Tool store 44 Keeper's lodge 

4 Workmen's mess 18 Main depot 32 Tool smithy 45 Building inspectors’ offices 

5 Boiler shop 19 15-ton quay crane 33 40-ton quay crane 46 Carpenters’ shop 

6 Pattern shop 20 150-ton quay crane 34 Shipbuilding shed 47 Timber shed 

7 Keeper's lodge 21 = 30-ton quay crane 35 Smithy 48 Experimental shop 

8 Forge 22 Joiners’ shop 36 Frame bending slabs and boards 49 Junction railway 

9 Keeper's lodge 23 Painters’ shop (ground floor) 

19 Locomotive shed 24 Careenage 37 Moulding loft (first floor) 

11 Head offices 25 Riggers’ shop 38 Angle store yard I1.—IV. Building slips, covered 
12 Fire station 26 Fitting shop 39 Pickling bath V.—VII. Buiiding slips, uncovered 
13 Oil and paint stores 27. Timber drying loft 40 Plate yard VIIL.—X. Building slips, projected 
14 Engine and boiler-testing shop 28 Boiler and pump house 41 Plate yard crane 


OLD YARD. 


(1) Joiners’ shop (7) Building inspectors’ offices 
(2) Timber yard (8) Store 
(3) Timber shed (9) Riggers’ shop 


Shipbuilding shed 
Frame bending furnaces and 
slabs 


(4) Fitting shop 
(5) Forge 
(6) Working shed 


(12) General iron store (1.—V.) Building slips 
(13) Offices a 
(14) Plate vard 

(15) Erecting shop A Townhall 

(16) Copper smithy B Church 

(17) Boiler-house © School 


Fig. 1i—PLAN OF THE GERMANIA YARD 


of Fried. Krupp A.-G. Germaniawerft originated in the 
Norddeutsche Werft, founded in 1865 at Kiel, and the 
ironfoundry and engine works founded in 1822 by F. A. 
Egells in Berlin. Finding its boundaries too small, the 
latter firm removed in 1836 to Tegel, near Berlin, where 
an important engineering establishment, equipped with 
all the latest improvements of that time, was laid out on 
a site of 89 acres. In 1871 the firm was transformed into 
a joint stock company under the name of the Miirkische 








Maschinenbau und7Hiittengesellschaft. In view of the 
constantly increasing supply of orders for marine engines 
and boilers the firm gradually made a speciality of these, 
and was thereby induced to turn its attention to the 
construction of the vessels themselves. To this end the 
above-named Norddeutsche Schiffswerft was bought in 
1879, and equipped for the building of large war and 








* No. VII. appeared June 10th. 


The old yard, the site of which is indicated by shading 
on the general plan—Fig. 1—covered an area of about 
15 acres, and had a water frontage of nearly 440 yards, 
about 20,000 square yards being occupied by buildings. 
The greater part of it was occupied by five piled slips, 
four of which were long enough to take vessels of a little 
over 330ft. in length. 

For the construction of the new yard a piece of ground 
lying farther up the Kiel Harbour was obtained from the 


— ee 
| smaller part is known as the Upper Yard. The ground 
the Lower Yard consisted chiefly of moorland and m : 
and, to make it suitable for shipyard purposes and onahl, 
| it to bear the weight of heavy structures, the whole oan 
| was dredged out and the soft soil replaced by layers pe 
sand and gravel. In addition, the ground wag toate 
| and raised by from 5ft. to 10ft. over most of its poe 
| On the other hand, the steep banks which at aj] polite 
| skirt the Kieler Fjord had, in the Upper Yard, to be 
lowered in some places by as much as 65ft. The materi | 
thus obtained was partly used in the levelling.) Of th 
Lower Yard. . 
The new yard thus created was set to work in 199} 
and now has a water front of about 1100 yards alone . 
solid quay wall 16ft. 6in. in height. The workshops Pa 
a surface of about 96,000 square yards. Of the buildinos 
| of the old yard only the former general offices—the reoyyg 
| of which now serve as offices for the inspectors—the 
sawmill, the carpenters’ shop and timber storing sheds 
are standing. On the road between the two yards and 
opposite the main entrance to the upper yard stands the 
five-storeyed general office building, covering a groung 
area of 2750 square yards. In the sunk basement of thic 
| building are the yard offices and the fire-proof record. 
| room, in which documents and drawings are kept. The 
ground floor is given over to the administrative rooms. 
and in the upper storeys are the designing and drawing 


} 














Fig. 3—RADIUS CRANE 


offices, the attics being occupied by the sun-printing and 
photographing rooms and the telephone exchange. The 
shipyard and engine workshops are kept entirely apart 
from one another. The whole of the northern and north. 
western part of the lower yard is devoted to shipbuilding, 
while the engineering department has the southern part 
of the latter and the upper yard. The platers’ shed, 
together with the building slips, four of which are roofed 
over, form one large building. The platers’ shed lies at 
right angles to the slips close to their landward end. 
Adjoining the shed on the other side are the angle smiths’ 
shop and the shipyard smithy. All these are grouped 
together under a single roof without any division walls 
between them. The platers’ shed is 148ft. in breadth by 
525ft. in length, and is so arranged that it can be 
lengthened over the whole breadth of the slips. It has 
three bays, each of which is traversed throughout its 
length by two overhead travelling cranes, each of 3 tons 
carrying capacity. It is crossed by five pairs of rails, 
which are connected with the general yard system and 
with the lines running along the building slips. The 
platers’ shed, a view in the middle bay of which is given 
in our Supplement, is equipped with up-to-date machinery 
of every kind for the working of plates up to 36ft. in 
length and 1,;in. in thickness. The smaller machines 
are driven by belting, the larger examples, for the most 
part singly by electricity, but in some cases by hydraulic 
power. 

The two sheds for the angle smiths’ shop and shipyard 
smithy, each 66ft. broad by 328ft. long—see Supplement— 
abut against the platers’ shed at right angles. These are 
equipped with two heating stoves, sixteen circular fires, 





Fig. 2—BIRDSEYE VIEW OF THE YARD 


naval authorities in exchange for the larger part 
of the old yard, which was made over to the Imperial 
Dockyard. The whole territory was rounded off 
and extended by further purchases of land, so that the 
area of the new Germania shipyard is now 58 acres. As 
may be seen from the birds-eye view of the establishment 
given in Fig. 2, and the general plan—Fig. 1—the ground is 
divided by a public road into two parts, the larger of 
which, next the water, is called the Lower Yard, while the 








and five large double fires. The chimneys admit of being 
telescoped, and lead to a common smoke-exhausting 
apparatus. There are four steam hammers delivering 
blows of from } ton to 14 tons, an electrically operated 
forging press, and a rapid stroke hammer delivering ® 
550 lb. blow. The hammers are served by cranes of from 
3 to 10 tons carrying capacity, and trolleys for handwork 
run through the whole shop. ss 

@ Close beside the smithy there are two other sheds, 66ft, 
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and 72ft. in breadth respectively by 328ft. in length. In 
the first of these lie the furnaces and the frame-bending | 
slabs. The second shed is in two storeys. In the lower | 
the plates are laid out and fitted, the upper one being | 
occupied entirely by the moulding loft—see Supplement. | 
The space formed between this shed and the projecting 
++ of the platers’ shed is used as a plate-storing ground, 
and is served by the swing crane seen in Fig. 3. This 
crane has a radius of 197ft. Between the plate-storing 
vround and the laying-out shed is the pickling bath. 

© 4g shown in the plan—Fig. 1—the store for angles and | 
other bars lies in front of and crosswise to the ends of the | 
gmithies. Between the bar store and these buildings are 
installed a beam-bending machine and a double punching 
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Fig. 4@-CROSS SECTION OF 


press, both of which are worked electrically and are 
served by trolleys running on gantries. 

All these buildings, as well as the laying out shed, are 
traversed by lines of rails. Throughout the arrangement 
of the material stores and the building slips the principle 
is strictly adhered to, that all structural parts shall pass 
by the most direct route through the shops to the slips 
without being unnecessarily carried to and fro. 

The building slips are constructed in concrete in the 
form of trough-like basins of approximately square 
section; their floors slope down towards the harbour, 
with a dip at their outer ends of about 8Sft. to 
10ft. below the level of the water. Each basin 
is closed at its water end by a pontoon gate, prevent- 
ing the ingress of water. To enable perfect water- 
tightness to be obtained, the ends of the intermediate 
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of slip No. 3 is removed, the gates of the others being 
plainly seen in place. 

There are seven building slips finished and ready for 
use, their lengths ranging from 380ft. to 680ft.; vessels 
of as much as 820ft. can, however, be built on slip No. 7. 
No. 1 slip is 75ft. 6in. broad, Nos. 2 and 3 are each 46ft., 
and No. 4 85ft. 3in. Slip No. 5 has a breadth of 
52ft. 6in., No. 6 being 111ft. 6in., No. 7 85ft. 3in. broad. It 
may be observed that slip No. 5 was originally 78ft. 9in., 
and slip No. 6 85ft. 3in. broad. To accommodate the 


rapidly increasing size of battleships it became necessary 
to extend the breadth of at least one existing slip, and 
accordingly in 1906 No. 6 slip was altered to its present 
dimensions at the expense of No. 5. 








Swain Sc 


COVERED BUILDING SHEDS 


An eighth slip, 131ft. in breadth by 738ft. in length, is | 
now in course of construction and will shortly be finished. | 
In the original design of the yard ten slips in ali were | 
contemplated, as may be seen in the plan, but it is im- | 
probable that Nos. 9 and 10 will now be constructed, first, | 
because slip No. 8 is considerably broader than was | 
originally intended, and secondly, because the position of 
the ninth and tenth slips with reference to the work- | 
shops would be extremely inconvenient. Slips 1 to | 
4 are completely covered over with glass-roofed iron 
sheds having a height of about 102ft. on the landward 
side and 118ft. on that towards the water. Originally the 
two side walls of the structure were left, open up toa 
height of about 10ft., arrangements being made for tem- 
porarily closing the opening when desired. After a few 
years of experience, however, it was seen that the proper 
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Fig. 5-ONE OF THE BUILDING SHED CRANES 


walls are built of granite and clinkers. In this way not 
only can the projecting 60ft. to 100ft. of length be utilised 
for the building of the vessels, but the tedious and costly 
preparatory works under water, which, by the ordinary 
method, have to be gone through before each launch, are 
avoided. The launch also is facilitated by this construc- 
tion of building slip. When a vessel is ready for 
launching, the water is gradually admitted into the 
dock through a sluice until it has reached the height of 
the water outside, so that the immersed after part of 
the vessel is partly borne by it. The pontoon gate 
then floats up of itself as soon as it ceases to be held 
against the ends of the walls by the pressure of the 
water outside, and can thus be moved out of the way. 
In the bird’s-eye view of the yard—Fig. 2—the pontoon 


pathways: for ingress and exit were so well arranged that 
the side entrances could be dispensed with, so that the 
side walls were made permanent down to the ground. 
The Germania is the first and hitherto the only yard in 
Germany to protect its slips in this way. When deciding 
on this departure it was argued that a not inconsiderable 
reduction in the time spent on building the hull would be 
effected, since all the stoppages of work which in the 
northerly climate of Kiel are otherwise unavoidable, 
would be prevented, as the workmen would be completely 
protected against rain and snow. This has been fully 
realised, and even during a storm it is found to be 
unnecessary to secure the building slip cranes and thus 
bring their work to a standstill. 





Years of experience with this arrangement have shown 


that work in the enclosed slips is in general considerably 
cheaper than in the open. In addition, work is every- 
where performed with greater care, since there is no 
temptation to the men to scamp their work in inclement 
weather. In addition, the provisioh of sheds has the 
important advantage that not only the hull itself, but, 
above all, the mechanical appliances and tools used in its 
erection are protected from rain and moisture. In the 
Germania Yard even the lines which convey the parts of 
the hull from the shops to the slips all run under cover, 
so that the material reaches its place dry. The dis- 
advantage of loss of light with such covered slips on 
account of snow, dirt, and smoke has here been avoided 
by providing travelling cleaning stages. 

As shown in Fig. 4, the sheds are each provided with 
two electric travelling cranes arranged side by side. 
These cranes were supplied by the Mirkische Maschinen- 
fabrik L. Stuckenholz. By means of the swinging jib on 
these cranes the keel line of the vessel and a little beyond 
it on the far-away side can be reached by each crane. 
Fig. 5 shows a view of one of the cranes. This arrange- 
ment also facilitates the picking up of material from the 
side of the slips and depositing it in its place. The 
carrying capacity of each crane is six tons, so that loads 
of as much as 12 tons can be raised when two adjacent 
cranes work together. The rafter beam from which the 
central crane path is hung and that carrying the side 
paths are borne by riveted gantry pillars, the feet of 
which are arranged in the fashion shown in Fig. 6. 
Through the portals lines of rails run on the dividing 
walls between the slips, thus enabling material to be 
brought to the slips and there picked up by the jibs of the 
overhead cranes. It should, however, be mentioned that 
this, although forming part of the original plan, is in 
general no longer resorted to; it has been found better to 
carry the material directly by the overhead cranes from 


| the worksheds, which, as already remarked, lie across the 
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Fig. 6—-INSIDE ONE OF THE SHEDS 


ends of the slips practically under the same roof. On the 
other hand, auxiliary material is as a rule picked up at 
the sides, so that the passage of the structural parts 
proper to their places is not interfered with. 





STABILITY MODELS AND TABLES. 
By ARTHUR R. LIDDELL, Charlottenburg. 


A Goop deal has been said and written on the subject 
of stability curves, and on the value of such information 
to shipowners, captains, stevedores, and others, the 
general feeling being that advice given in this way will 
be neither appreciated nor followed. 

It is no doubt true that in very many cases cargo has 
to be taken and stowed as it comes, without much regard 
to metacentric height; but there are limits to this also, 
as to everything else. A point may be reached where 
the laws of nature say stop, and if the information 
referred to be given in a simple form it will no doubt 
often be made use of. 

A method, not hitherto put forward, of illustrating the 
righting tendency of a vessel when careened under various 
conditions of draught and stowage is that of a model, or, 
rather, of models. These may be made in the following 
manner :— 

First, in order to find the vertical position of the centre 
of gravity of the loaded vessel, a box may be imagined— 
Fig. 1—in the bottom of which is a drawing of her vertical 
longitudinal section, contracted perhaps to a convenient 
length. The box may be so weighted that the centre of 
gravity of the unloaded vessel is in its right position, both 
longitudinally and vertically in the drawing. This may 
have been obtained by the heeling experiment or by 
calculation ; the latter operation is a somewhat laborious 
one, but much less so than is usually assumed. Weights 
corresponding with those of the amounts of cargo to be 
placed in the different compartments and with other 
movable loads may now be added at the proper places in 
the drawing, and the centre of the whole obtained in two 
directions by the adjustment of movable suspending 
appliances till the system balances, so that the effects of 
all sorts of stowages for any desired draught can be experi- 
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mentally determined with the degree of accuracy which 
good workmanship may give. Results of sufticient 
correctness may certainly be looked for. The trim of the 
vessel may be obtained at the same time, though that 
does not concern us here. 

The “stowing balance” may, indeed, be further sim- 
plified. It may take the form of a rod, which, though 
held horizontally, represents a vertical axis through the 
centre of gravity of the vessel. On this are hooks at the 


’ 


'model for the one draught in question. 


| being so arranged that it could be raised or lowered. The 


effects of different stowages could thus be tried on the | 


draughts, similar models could be made. 

Now if we assume a number of these models to consist 
of slices of a certain thickness, and to be all glued 
together face to face with, say, the load water line at the 
same height in every case, a block roughly conical at its 
under side will be formed combining the stability models | 





for all draughts. Assume 
two such blocks to be pro- 


















































7 vided and their broad faces | 

to be glued together so that | 

: or a single block results, the | 

S| ee | lower part of which tapers | 

7 Rae th cprgt_ is off at each end. A sym- 

<a! 7 = ~ metrical model—Fig. 4— 
; Engine & Boiler = ean will thus be produced cap- 
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Fig. 1 


distances from the keel end at which the centres of 
gravity of the principal movable weights in the vessel 
would lie. Weights representing amounts of cargo, &c., 
would then be hung on these, and the balance obtained 


as before. A contrivance of this kind is, in fact, on the 
market. The height of the common centre of gravity of 


the vessel and her cargo may, by the aid of simple 
appliances and of a very little reflection, be obtained 
easily enough. 

The next step is to ascertain the effect which the stowage 


giving this centre of gravity exerts on the behaviour of 





Full Line » Curve of Loci of Centres of Buoyancy 
Dotted Line « corrected for Staoihty Mager 


Fig. 2 


the vessel in a seaway. Theo ordinary curve of levers of 
statical stability supplied with a vessel by shipbuilders 
gives the distances of the centre of gravity from vertical 
straight lines through her centres of buoyancy at different 
angles of heel. Assume these vertical lines to be drawn 
on the body plan of the vessel—as in Fig. 2—and to 
present the familiar fan-shaped appearance with an 
apex somewhat above the centre of gravity, the lines 
not coming exactly to a point, but touching a curve | 
springing from the metacentre. If a point be taken 
in the centre line—say the centre of buoyancy in the 








Adjustable 
Weight 






Fig. 3 


upright position—and a line be drawn from it so as to 
cut all the rays of the fan at right angles, a curved base 
will be obtained on which the vessel may be imagined to 
roll to and fro. If we assume—see Fig. 3—the part of 
the vessel below this line to be cut off, she would, when 
careened by suitable extraneous forces to successive 
angles, remain in equilibrium in each position with the 
vertical straight line through the centre of buoyancy for 
the particular inclination passing through the common 
centre of gravity at the distance from it given by the 
curve of levers. A model of this kind, in which the | 











Fig. 4 


distribution of weight for the desired common centre of | 
gravity were properly made, would be capable of being | 
heeled to different angles by forces, corresponding with | 
those encountered by the actual vessel, and would capsize | 
at the same angle as the latter. Ifa weight were hung 


| 
to the model excentrically, so as to give it a list, the | 
forces needed to heel it further and to capsize it would | 
again correspond with those acting on the vessel. | 

The model described would be for one particular 
draught ; the position of the centre of gravity might be 
made adjustable, so as to correspond with different | 
stowages, a weight duly proportioned to that of the cargo | 


the draughts to be experi- 
mented with. 

In this way a universal 
= statical stability model may 
be made which will give account of every condition of 
loading, and which will in each case capsize at the same 
angle of heel as the vessel. With a little practice the 
experimenter will be able ‘on the model” to feel the 
relative amount of force required to heel the ship through 
different angles, not only when she is upright, but also 


| when she is considerably inclined. That the seaman’s 


instinct does not extend to large angles of heel has often 
been shown, and was exemplified in a notable manner by 
the loss of H.M.S. Captain. In spite of the warnings of 
science, her captain stoutly maintained that she could not 














Fig. 5 


be put over to dangerous angles. The investigation after 
the catastrophe brought forth the comment from Mr. 
William John that the ship’s company had been “ sailing 
on the brink of eternity” throughout the day of the 
accident. Like too many of his predecessors, the captain 
carried his experience down with him in gaining it. A 
model of the kind sketched gives the knowledge lacked 
by “ experience ” in a manner that cannot but be clear to | 
every one that has even a slight acquaintance with ships. 
To make a model which will go further and adequately | 


| illustrate the rolling of a vessel is probably impossible, 





Moments. 


Curves of Righting 
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but the apparatus described can show the experimenter 
the point at which rolling or permanent list will become 
dangerous. For a given condition of loading he can see 
that a vessel heeled over to a certain angle retains only a 
small righting moment between it and capsize, and that 
a change of course which may modify the rolling is an 
imperative necessity. Unaided instinct may give warning 
in such cases, but it may do so too soon or too late. 
Models of the kind described would have all the charm 
of toys, and would at the same time yield information 





For other | would reappear in a more tangible form. 


| the upright position. 


|reserve to guard her against capsize. 


models would lie in the drawing-office calculations, as 
hitherto. The information given by the lever curves 
The additional] 
work represented by the models might be of great or 
small amount, according to the fineness or roughness 
with which they were made, but it would not be so eveat 
as to deter owners from having the apparatus supplicd 


| with their vessels. 


Another method of giving information about stability 
would be the following:—Referring again to the 
“instinct ” by which a seaman is said to judge of the 
righting capabilities of his vessel, this in reality mears 
his appreciation and observation of what the naval 
architect calls the initial stability—that is, of the degree 
of effort needed to careen the vessel to small angles fro), 
Unfortunately, this gives but poor 


| indication of the relative effort required to produce 


additional amounts of heel when a vessel has, by some 


| means or other, been heeled over to a considerable angle 


from the upright. The curves of righting levers, as sup. 
plied by the shipbuilder, may, however, be made to give 


| such indication of relative effort necessary to cause hes|, 


if only a measure can be found for the seaman’s instinct 
above referred to. 

If the moment in foot-tons to produce a steady ang]. of 
heel of 1 deg. when the vessel is loaded to her dec) 
draught with a given homogeneous cargo—say, a cargo of 
coal—be taken as the “unit of initial stability” or of 
*“seaman’s instinct,” a table can be constructed from the 
corresponding curve of righting moments [i.e., of the 


|eurve of righting levers, since the displacement may be 


soinewhat as follows :— 


set =1 


Units between 
angle of heel 
and point of 
capsizing by 
steady careen- 


Units of initial 
stability or of 
capacity to 
withstand ca- 


Angles of 


steady heel. 


Remarks. 


emer: ing force. 

0 0 27 tolls to 45 
1 1 26 44 | s 
a) 54 224 + 42 - 
10 135 145 ap an aes 
15 21 7 » 38 | > 
20 26 2 x ee Ts 
j Limit of ste dy 
25 27 0 heel and of 


( rolling 
From the table it appears that when the vessel has 

been heeled to an angle of 15 deg. from the upright, 

whether by the shifting of cargo, by the shipping of water 


| on deck or behind bulwarks, or by other cause, she will 
| still have 7 units of instinct—equivalent to the moment 


required to heel her to about 6 deg. from the upright—in 
If she has been 
heeled to 20 deg. she has a reserve equivalent to a heel of 
about 2 deg. from the upright, and so on. 

For other draughts and other cargoes, or rather, for 
heights of the centre of gravity corresponding with other 
conditions of loading, tables can be made out in terms of 
the same unit, 7.e., of the unit of moment needed to pro- 
duce 1 deg. of heel from the upright when the vessel is at 
her load draught with a cargo 
of coal. 

A unit corresponding witli 
any other condition of load- 
ing may, of course, be made 
use of in place of that for the 
load draught with coal cargo, 
the important point being 
that the captain should him 
self realise and declare to 
which of the many condi 
tions of the vessel’s loading 
he refers his instinct. The 
tables can then be made out 
~ accordingly. Needless to 

oe say, the height of the centre 

of gravity will, in most cases, 

still remain an unknown 

quantity, unless recourse be 

had to experiment by the 

balance method proposed above or by the well-known 
eareening method. 

Again, a vessel with a steady heel due to a shifting of 
cargo or other such cause will, when rolling, capsize at a 
smaller angle than if she were in upright trim. In the 
example given, a steady heel of 20 deg. is equivalent to a 
capsizing angle for rolling of 30 deg., .e., of only 10 deg. 
from the angle of permanent heel. 

The table might be extended so as to give the units 
available—say, for a protracted gust of wind—after the 





that none of the classes concerned need despise. In the vessel has rolled over to different angles. Up tothe limit 
given, the full number of 27 

units would still be available, 

-------~ Pe but beyond this the number 

wee Se ee would diminish with the 

«di ig e A se 2 50° lengths of the levers. To 
oe i avoid complication, this ex- 

Full line For upright vessel —~/F* 6 ins GM. tension has not been made. 

pape omtag acnnny calla ia diced It must here be kept in view 

Curves of Righting Moments to both sides of the vertical that the effort of the waves 


Fig. 7 


hands of shipowners or shipbuilders they might be the 
means of showing what to avoid in the proportioning of 
vessels, and of showing the owners what their captains 
may or may not be called on to do in the way of loading ; 
further, in the hands of insurers and courts of inquiry 
they might point to probable causes of disasters. 
Probably their greatest advantage would consist in the 
giving to the captain of a measuring scale the unit of 
which is his own instinct. 

The main part of the work in the making of such 


at different angles of heel to 

careen a vessel farther varies 

directly with that which she 

makes at these angles to 
right herself, and that both, in fact, usually become 
weaker at the large inclinations. till they are equal to 
zero at the point of capsize—-in the example given, about 
45 deg. 

The phenomena of rolling among waves meeting a 
careened vessel at various angles, though highly interest- 
ing, are too complex to be briefly treated here. The still- 
water conditions illustrated are those on which a judg- 
ment may best be formed as to margins of safety attaching 
to different stowages. It may be observed that if the 
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units of initial stability be expressed in foot-tons, the 
effect of wind on a careened vessel’s sides or of water on 
her deck—say, behind bulwarks—may be estimated by 
the help of the units given in column 8 of the table. 

In the case of a list due to unsymzetrical stowage or 
to shifting of cargo, the figures in column 2 must for the 
higher side be increased and for the lower side decreased 
bv the number of units due to the list angle in question. 

“In the case of a steamer in which the coal burns out 
and the centre of gravity, in consequence, rises, the curve 
of righting moments is lowered, and a new table becomes 
necessary. The making of such tables is a comparatively 
easy matter when once the curves of levers—preferably, 
for G M = 0 in each case—are made out for the different 
draughts of water which may come in question. 

Assume a line ABCD of this character— Fig. 6. Since 
at 90 deg. the righting lever becomes longer or shorter 
exactly by the amount by which the centre of gravity is 
lowered or raised, a scale of GM height can be set off 
from the zero point Din terms of righting lever or of 
righting moment, whichever of these the curves are taken 
to represent. Since the alterations of offset at the other 
angles vary merely as the sines of these angles, the 
system of curves sketched is readily completed to any 
extent desired. 

A modification of a curve for the case of a list, say to 
12 deg., may be taken account of, as illustrated in Fig. 7, 
the reduction of offset for this angle tapering in propor- 
tion to the cosines of the angles of inclination down to 
( at the 90 deg. inclination. The curves of righting 
moments once drawn in this way, it is a comparatively 
simple matter to make out tables from them for any 
conditions likely to be required. 

It would appear from the foregoing that what is needed 
for the reconciliation of the opposing forces of science 
and experience is only a little goodwill on both sides. 
The seaman has many other “ instincts”; if he will try 
to define these and the shipbuilder will try to give his 
information in terms of them, much more may be done 
towards making the different interests see eye to eye and 
understand and profit by each other’s work. 


DOCKYARD NOTES. 


THE new Austrian scout Admiral Spaun at Trieste on 
Saturday, the 13th August, made a speed of 27.07 knots, being 
1.07 knots over the contract speed. The Admiral Spaun is 
the first ship in the Austro-Hungarian navy to be fitted with 
turbines. 

OWING to the inclusion of the new destroyers Beagle, 
Bulldog, and Mosquito in the First Destroyer flotilla, the 
Boyne, Waveney, and Garry will be transferred to the Second 
flotilla, relieving respectively the Dee (paid off), Greyhound, 
and Racehorse. The two latter will join the Fifth flotilla. 
The new destroyer Rattlesnake takes the place of the Leven 
in the Second flotilla, the latter vessel joining the Fifth. 
The Cherwell, after refit, will also join the Second flotilla, 
relieving the Ostrich, which joins the Fifth. 





IN view of the accidents to the working parts of the 
machinery of H.M. ships by the loosening of the fastenings 
or fracture of internal baffles and fittings of main steam pipe 
separators, the Admiralty have directed that the internal 
condition of the separators is to be examined at least once 
annually, Should there be any indication that a more 
thorough examination is necessary this should be arranged 
for at the earliest practicable opportunity. Such thorough 
examination should be carried out at a dockyard refit of the 
machinery at least once in four years. 





THE contractors at the Rosyth naval base are using every 
endeavour to accelerate the work. The electricity-producing 
plant is being considerably augmented, particularly with the 
view of hastening the monolith and sinking operations. 
Marked progress has also been made recently within the sub- 
marine base, and already the foundations of the sea walls 
are in an advanced state. .The western earthen embank- 
ment, which is to enclose the dock, is also making rapid 
progress. 

H.M.S. BEDFORD, while carrying out full-speed trials, 
grounded early on Sunday morning last on Samarang Rocks, 
off the island of Quelpart, at the entrance to the Straits of 
Korea, and 18 men, mostly stokers, lost their lives through 
the inrush of water. The remaining officers and men have 
been taken off the ship. H.M. ships Minotaur and Monmouth 
were anchored near the Bedford, but owing to heavy weather 
had to put to sea for the night. H.M.S. Flora has been 
ordered from Hongkong, and the Japanese authorities 
are lending assistance, but the Commander-in-Chief on 
the China Station reports that there is very little chance of 
salving the ship, which is full of water up to the engine-room 
bulkhead. The Bedford is one of the 23-24 knot armoured 
cruisers of the County class, and was completed at Fairfield 
in 1903, and refitted in 1906. She has Belleville boilers and 
reciprocating engines. Her mean draught is about 244ft. 





THE lengthening of funnels to increase the draught in the 
stokeholds has often been resorted to at home and abroad, 
but in this country more than any other has it been done to 
obviate the smoke nuisance. Many of the earlier destroyer 
funnels were lengthened both for this purpose and to reduce 
flaming. Now the appearance of the Indomitable and 
Warrior is really extraordinary, for the forward funnel only 
in each case has been greatly lengthened to prevent the smoke 
affecting the navigating bridge. This was a great objection 
in these classes, and the modification will probably be ex- 
tended to the sister ships. The Indefatigable is also arranged 
in this manner. The Shannon and Defence had all their 
funnels lengthened recently, and the later Dreadnoughts 
would be improved by the same change. 





SOME remarkably good steaming was performed by the 
County and King Alfred classes during the recent manceuvres, 
the trial trip speeds being attained and kept up for long 
periods. Coaling was specially frequent, and in addition to 
full bunkers, nearly all the ships detailed for scouting duties 
carried a large deck load, which rendered them extremely 
uncomfortable from the point of cleanliness and convenience, 


But of all the ships, the turbine-driven battleships and 
cruisers were by far the best. The Invincible made a remark- 
able run, exceeding her trial speed for many hours together. 
She is by far the fastest of the class, the Inflexible being at 
least 14 knots slower, and the Indomitable—in spite of her 
famous run across the Atlantic—still more so. The 
Temeraire, among the battleships, did very well, but she has 
been carrying out an extensive series of propeller trials, and 
now presumably possesses the best. 





THOSE who have carefully studied the photographs of the 
first four German Dreadnoughts will not have failed to notice 
the distinguishable though small and by no means inconve- 
nient figureheads which each ship carries just forward of the 
hawse pipes. The device in each case is the crest of the pro- 
vince after which the several vessels are named. 





ON her recent full-power trial the 30-knot destroyer Fawn 
lost a blade from her starboard propeller, and is now 
lying in No. 28 dock at Portsmouth, while the shaft bracket, 
which was cracked owing to the severe stress suddenly 
engendered, is being repaired. This is the third boat of the 
class that has met with this misfortune; the Chamois was 
lost owing to it, and the Star met with similar trouble some 
years ago. 

THE comparatively recent adoption of 50ft. steamboats for 
the larger vessels of the Fleet in place of the older 56ft. type 
has certainly been a good thing for the constructors, as it 
has enabled them to reduce a good deal of weight in derricks, 
chocks, &c. &c. But it has not met with the unqualified 
approval of the users, who have to exist in them far oftener 
than is generally supposed, as they are neither as fast or as 
seaworthy as the older boats. In the German navy motor 
boats have been widely introduced, and their speed leaves 
nothing to be desired. In fact, Kiel Bay is a very interest- 
ing sight when several of the larger ships are lying there, as 
the constant and very rapid movements of the attendant 
picket boats give an air of great animation to the whole 
surroundings. 





THE performance of D1, the latest Vickers’ submarine, 
during the manceuvres seems to have been highly creditable, 
and certainly tends to strengthen the confidence that is 
already felt in the ability of these craft. In future it may be 
anticipated that orders for these vessels will be as readily given 
as in years past were orders for torpedo craft. D1, it should 
be remembered, is about as big as a River class destroyer. 

THE reported purchase by Turkey of two or four of the 
old German battleships of the Worth class is another indica- 
tion of how hard a diplomatic service can be worked and for 
what ends. Some time ago the Germans were anxious to 
sell the hybrid Blucher, but the scheme fell through. The 
sale of the four recent Schichau destroyers to Turkey was an 
extraordinary piece of business. They were originally built 
for the German Government as § 165, 166, 167, and 168, but 
were not accepted. Their names are now the Jadikar-i- 
Millet, Maavet-i-Millet, Mahabet-i-Watan, and Nuham-i- 
Hamijeb. 


THE IRON ORE RESOURCES OF THE WORLD. 


ABOUT two years ago there met in Washington, at the 
invitation of the then President of the United States, Mr. 
Theodore Roosevelt, the governors of the different States, as 
well as some experts, to consider measures for the conserva- 
tion of the country’s natural resources. As a result of this 
gathering, a ‘‘ National Conservation Commission ’’ was ap- 
pointed on the Sth of June, 1908, and in the following 
January the Commission issued a report relating to the 
natural resources of the country, and discussing measures 
for their conservation. This may be regarded as the most 
serious attempt to estimate iron ore reserves prior to the 
advent of the International Geological Congress, which 
initiated in 1908 an international inquiry, with a view to 
ascertain the amount and distribution of the world’s supplies 
of iron ore. The eleventh Congress will be held at Stockholm 
next month, and at this Congress a very lengthy report will 
be presented embracing the results of the inquiry. The most 
comprehensive reports on the iron ore resources of the 
different countries have been published in a three-volume 
work edited by the general secretary at Congress, Dr. J. G. 
Andersson, and practically every country where iron ore is 
worked to any considerable extent is represented in this 
important international undertaking. 

The committee who have been at work upon this investiga- 
tion have got together some useful statistics. These they 
have classified into different groups, thus :—(a) Includes such 
cases in which a reliable calculation of the extent of the 
deposit has been carried out; (b) includes those deposits in 
which only a very approximate estimate has been arrived at, 
and (c) includes such deposits as could not be represented in 
figures. Of the whole of the territory investigated 13.3 per 
cent. falls under group (a), 10.3 per cent. under group (8), and 
51.6 per cent. under group (c), the remaining 24.8 per cent. 
not being accessible for inquiry. The area embraced by 
group (a), which consists of the greater part of Europe, with 
the exception of some of the Balkan States, as well as the 
United States of America and Japan, comprises 17,368,117 
square kilometres ; in this area 7020 million tons of actual 
resources and 49,295 million tons of potential resources are 
known, the iron quotient (which is arrived at by dividing 
the quantities by the area) amounting t» 404 million tons for 
the actual iron resources and 2838 million tons for the 
potential resources. The total amount of known iron ore 
resources of the world is made clear by Table I., the quanti- 
ties being expressed in millions of tons. 








TABLE I. 
Actual reserves. Potential reserves. 
Ore. Iron. Ore. ron. 
M.T. M.T. M.T. 














Europe 4733. .. 41,029 12,085 
America .. 5154. .. 81,822 40,731 
Asia .. 156 Px 457... 283 
Australia .. Yee 69 .. 37 
Africa 75 .. .. many thousands 
Totals 22,408 10,192 123,377 53,136 


As the production of pig iron at present can be stated in 
round figures to amount to 60 million tons yearly, the supply 
hitherto known of actual ore resources would not be sufficient 
for two hundred years, on the supposition that the production 
of pig iron remained stationary. To what extent the future 








of iron will become dependent upon low-grade ores becomes 
apparent from the following figures, showing thecomparatively 











small remaining supplies of ores which contain more than 
60 per cent. of iron :—The actual supplies of these rich iron 
resources are 1300 million tons, and the potential 687 million 
tons, and the amounts of iron in these ores are 850 million 
tons actual and about 408 million tons potential. Four- 
fifths of the known and recorded rich ores come from the 
deposits of Northern Sweden. 

In Europe the greatest actual ore reserves are the minette 
ores distributed between Germany, France, Luxemburg, and 
Belgium, amounting together to about 1850 million tons of 
metallic iron. Next in order come the ore reserves in the 
North of Sweden with about 673 million tons. Amongst the 
potential resources, the clay-ironstones of Great Britain, 
chiefly divided into two centres, viz., one in England and 
Wales, with 7100 million tons, and the other in Scotland, 
with 2400 million tons, are first. In North America the 
most important ore resources lie in the Lake Superior region, 
with about 2000 million tons actual and 36,000 million tons 
potential expressed in metallic iron. Next to these are the 
considerable deposits in Newfoundland, with about 1960 
million tons of actual reserves. In Cuba there are about 
857 million tons actual and 454 million tons potential 
reserves. In South America only one single important iron 
ore centre is known, and this is situated in the province called 
Minas Geraes; it contains at least 3055 million tons of 
potential iron reserves. There are no definitely fixed iron ore 
centres in Africa, while in Asia and Australia no important 
centres are known. 

The report on the iron ore reserves of the United Kingdom 
was drawn up by Professor Henry Louis, who points out 
that owing to the extensive seaboard, the proximity of many 
of the chief seats of iron manufacture to the coast, and the 
large exports of coal rendering return freights cheap and 
plentiful, this country is exceptionally well situated for 
importing iron ores; and foreign ores enter so cheaply that 
they compete on highly favourable terms with native pro- 
ducts, the result being that the latter are to a great extent 
disregarded, and are likely to remain so until the falling off 
in imported supplies again directs the attention of iron- 
masters to the ore reserves existing in our own country. 
Professor Louis estimates the resources of the United King- 
dom as follows :— 

Tons. 
Stratified iron ores of the carboniferous formation 34,000,000,000 
Stratified iron ores of the secondary formation 5,000,000,000 
All other iron ores .. Sa) ah Gal ae Pua 500,000,000 





Total iron ore 39,500,000 000 

As the average iron contents of these ores range from 30 to 
35 per cent., the above total corresponds to about 15,000 
million tons of iron. At the present time the United 
Kingdom produces about 15 million tons of iron ore annually, 
which is equal to about 5 million tons of metallic iron. It 
is thus obvious that the iron resources of the country are 
fully equal to the demands that the future can possibly make 
upon them, if regard is merely had to quantity. But it 
must be pointed out that in these figures no attention has 
been paid to the question whether these ores can or cannot 
be worked with profit, and it may be said that the largest 
proportion of the above quantities cannot be profitably worked 
at the present time. It is, however, considered by no means 
impossible that some change may render of commercial im- 
portance many ores which are useless to-day, seeing that the 
data given in the report are concerned with true iron ores, 
namely, such as contain at least 25 per cent. of metallic iron. 

A classification of the ore reserves of the German Empire 
has been made by Mr. G. Einecke and Mr. W. Kohler. In 
the German Lorraine there are about 1830 million tons of 
actual reserves, to which may be added about 500 million tons 
of potential reserves. Next to the minette ores are the 
brown hematites occurring in the cretaceous formations to 
the north of the Hartz Mountains, and, as far as it has been 
possible to estimate, there are ore reserves available here 
amounting to 278 million tons, as well as highly important 
probable reserves that cannot yet be estimated. Taken alto- 
gether, the ore resources of the German Empire are as 
follows :—Actual, 2840 million tons ; potential, 1067 million 
tons. To this is to be added a very great amount which the 
authors have not yet found it possible to express numerically. 
According to Mr. P. Nicoll, who has written the report on 
the iron ore reserves of France, the three classes of ore which 
predominate in the country are the minette ores in Lorraine, 
the silurian ores in Normandy, and the ores occurring in the 
form of veins in the Eastern Pyrenees—amounting altogether 
to 95 per cent. of the resources of the country. The ores in the 
Lorraine district contain in some cases 42 per cent. of iron, 
but generally the percentage of iron ranges between 33 and 
40 per cent. Taken altogether, the available ore reserves in 
France may, in round figures, be estimated at 3300 million 
tons at least. As regards Belgium, Mr. Georges Lespineux 
finds that the ores are divided into sedimentary, fissure vein, 
and recent surface formation. The estimated reserves of the 
first-named are stated to be 50 million tons; of the second, 
which contain 45 per cent. of iron and a low percentage of 
phosphorus, 5 million tons are estimated to be available, 
while 7$ million tons of recent surface formations might also 
be worked, giving a total of the reserves of ore of Belgium as 
624 million tons. 

Spain may be considered as a country possessing consider- 
able iron ore reserves, which Mr. Louis M. Vidal estimates at 
711 million tons. Portugal, on the other hand, is poor in 
iron ore deposits, and the estimated amounts do not exceed 
17 million tons of ore in sight, and 58 million tons which may 
be classed as probable. In European Russia, the principal 
deposits of iron ore are the Central and Southern Russia, the 
Urals, Poland, and the Caucasus, the total resources of which 
are estimated by Mr. K. Bogdanowitsch to amount to 
1921 million tons. Some of the iron ore reserves of Sweden 
are to be accounted among the greatest in the world, and are 
now almost exclusively being mined for export. The actual 
reserves of the country are estimated at 1178 million tons, 
and the potential at 224 million tons. The reserves of Norway 
may be put in round figures at 350 million tons, containing 
30 to 36 per cent. of iron. 

Professor J. F. Kemp, of Columbia University, estimates 
the actual ore reserves of the United States of America to be 
4257 million tons, and the potential reserves are calculated as 
75,105 million tons. The potential reserves of Brazil have 
been calculated to amount to 5710 million tons, but this esti- 
mate might be multiplied several times over when thecountry 
has been fully examined. The iron ore reserves of Asia are, 
on the whole, little known. The actual total is 260 million 
tons, 100 million tons of which are credited to China, and 
55 million tons to Japan. No estimates are made of the iron 
ore deposits of the Transvaal or Cape Colony. 
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REVISION OF THE STEAM LAWS. 
By ROBERT H. SMITH. 

Lx Tuk Encinerr of December 24th last, there appeared 
a new formula which represents accurately, so far as 
modern experimental evidence tells us, the total heat of 
saturated steam over the range from 70 deg. to 500 deg. 
Fah. 

It is unsafe to attack similarly the law of latent heat 
until the relation between temperature and pressure is 
correctly known, because there is included in the term 
“latent heat” that part of the energy supply which is 


The difticulties of accurate measurement of temperature 

| are quite similar in general character. They need not be 
detailed here. In this special problem they are not so 
formidable because the temperature to be measured does 
not go above 690 deg. Fah. Here the difficulty results 
from the extremely rapid increase of pressure with tem- 
perature at the top of the range. For example, at about 
1000 Ib. per square inch the pressure rises 8} lb. per 
1 deg. Fah., so that, in order to determine the relation 
between pressure and temperature to a ,\ lb. per square 
inch accuracy, it is needful to measure the temperature 
between 540 deg. and 550 deg. to within .'; of 1 deg. Fah. 
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Fig. 1 


directly and immediately and necessarily spent in doing 
external work, namely, the product pv, which, of course, 
depends upon the pressure. 

The problem of discovering the pressure temperature 


relation is a very much more difficult one than that | 


concerning total heat. If the pressure be expressed in 
terms of a power of the temperature, that power, or index, 
is a high one, and the shape of the curve is very sensitive 
in its variation to the smallest change in the index. 
There are corresponding difficulties in the way of accurate 
experimental measurement. The errors in ordinary 
uncalibrated pressure gauges are well known 
to all engineers. The difficulty of really true 
calibration at high pressures is not so fully 
appreciated. No matter what pattern of 
gauge be used, every one knows that true 
calibration through even a very moderate 
range exhibits not only a gradual change in 
the size of the scale divisions, but also 
decided irregularities in the scale. These 
arise in two ways. First, there is the varia- 
tion of the elastic modulus of the gauge 
tube or other expanding vessel, dependent 
upon minute deviations of mechanical con- 
struction of the instrument from the aver- 
age or standard pattern; deviations by way 
of non-uniform thickness of metal through- 
out the tube, of method of fixing to the 
rigid base, of connection and multiplying 
gear between tube and indicator arm, of 
backlash in this gear. Secondly, there are 
the effects of change of temperature upon 
these parts—effects of two kinds, one causing 
temperature alteration of form unaccom- 
panied by stress, the other causing change 
in elasticity under stress. Thus the true 
divisions from point to point on the scale are 
never exactly alike for any two instruments, 
however carefully they may be made to the 
designed pattern. Within the range in which 
calibration against a standard column of 
mercury is practicable, the correct calibra- 


Pressure Error — Lbs. per sq.in. 





This is easy to do at low temperatures, but not at such 

high temperatures as this. At 2000 Ib. per square inch 

the increase is at the rate of 14 lb. per 1 deg. Fah. Even 

. - lb. per square inch the increase is 5 lb. per 1 deg. 
ah. 


l'on certain semi-theoretical grounds the expression 














Temperature Fahr 
400 


600 deg. Fah. range. 


It was not intended to run above 
430 deg. Fah., or 340 Ib. per square inch. 

Considering the problem from a completely different 
theoretical point of view, that of molecular physics, there 
seemed some likelihood that the pressure might vary nearly 
as either the fourth or the fifth power of the temperature, 
Formula No.2 in the subjoined table was the result of 
trying to fit the fourth power theory to the actual facts: 
and formulke Nos.3 to 7 resulted from prolonged and 
numerically very laborious efforts to fit the fifth power 
theory to them. In Nos. 4 to 7 various modifications by 


the addition of terms in ¢, f and !/é are tried. In ever\ 
1 — l aarp 
of | 
| 
| / 
| 
/ | 
| 
| / | 
| 
& 
| | 
| 
| 
| Me 10 | 
hl I 
10 ye | 
——— 13 "meer Sa ‘ O 
{ = 9 3 
0 8 | 
8 io | | 
| | 
| | | 
| } | | 
| | 
| 
| 4) 
500 
| 
{ 
| Temperature Fahr | | 
pao. Sap 40 8 690 
Swaiw Sc 


Fig. 2 


case it must be understood that the constants involved 
are so chosen as to bring the law into the closest possible 
coincidence with the actual figures as taken from Prof. 
L. S. Mark’s new Steam Tables. 

In Fig. 1 are plotted the deviations of formulas Nos. 2, 


The result is that above 400 deg. Fah. or 250 lb. per| 3 and 4 from the figures found in these most recent 
| square inch the pressure-temperature relation is not yet 
| known with any close accuracy. 

| In the first attempt, made many years ago by the 
| present writer, to formulate this relation, he adopted 


tables. It will be noted that up to 400 deg. it is easy to 
make any of these formulas fit fairly well, but between 
400 deg. and 500 deg. they diverge violently in opposite 
directions from zero error, the fourth power law producing 


' large minus errors, and the fifth power law large positive 


errors. The errors of formulas 5, 6 and 7 are 
even worse under 400 deg., and practicall, 
no better above 400 deg., than those of 2, 3 
and 4, 

In an article in the Engineering Review 
of April, 1906, the author explained how the 
ordinary expansion law p v' = k can be ex- 
tended in utility. In it, as it stands, there 
are only two constants—i and k—to be 
experimentally determined, and therefore it 
can be fitted to any ascertained curve so as 
to coincide exactly at only two points if it 
do not coincide throughout. The extension 
is the shifting of both axes of co-ordinates, 
thus changing the formula to (P + p) (V 
+ v)' =k. Here there are four constants 
P, V,i and k, which may be chosen so as 
to make the law coincide with any ascer- 
tained curve at any four chosen points. In 
the above-mentioned article are shown dif- 
ferent methods of calculating these four con- 
stants. One method is to use the second 
differential coefficient. It is excessively 
difficult to find the actual experimental 
values of this second differential from the 
steam tables, because in them the figures 
are so rounded off as to make the second 
differences vary with great irregularity. 
Substituting ¢, temperature, for v, volume, 
the above formula may evidently be written 
p=P+c(t4+ 7), and a slight modifica- 








tion may be fairly well ascertained; although 
even here temperature effects are neglected, 
unless the gauge is calibrated under steam 
pressure, which is seldom the case. But 
1000 lb. per square inch pressure corresponds 
to a column of mercury nearly 170ft. high, and the 
pressures to be measured go up to 2600 lb. per square 
inch. The calibration of gauges at high pressures 
is therefore always against a “standard” gauge of the 
same kind, and there is an equivalent uncertainty as to 
the truth of the indications of the “standard.” There is 
also to be remembered that a gauge exposed to very high 
pressure only goes back to zero slowly after being relieved 
of the pressure, and it is always uncertain whether its 
elasticity has not been permanently altered by such 
severe straining. 


500 


tue ExGinger” 


Fig. 3 


Loo 
c(t + d) 18 = pressure, where ¢ is the temperature. The 
constants c and d were chosen so as to make the error, 
according to the then published tables, zero at the three 
points 2 lb., 60 lb., and 320 Ib. per square inch. This 
heads the list of failures given ilo in the table. The 
maximum error of $ lb. per square inch in excess occurs 
| at a low pressure—8 lb.—and the error of 23 lb. in defect 


|at about 170lb. But this index x = 


| extravagantly large error in excess at the top of the 


53 gives an 





tion of this is p= P+ bt + ¢ (t+ T)". 
Smoothing out as well as possible the tabular 
second differences at five leading parts of the 
steam table, calculations of the index n re- 
sulted in the various values 4.3, 4.98 and 5.2. 
Another much better plan, explained in the Hngineering 
Review, is termed the * integral’ method, and consists in 
using the measured area under the curve, ap the 

pdv, 


Swain Sc 


expansion curve, the “work” area, or W = 


divided into three sections between four chosen points of 
the curve. This method is much more laborious, but it 
is more satisfactory, because it gives equal influence to 
every point along the curve in determining the results. 
This method has, therefore, been applied to Prof. Mark’s 
tables, and two calculations based upon it gave for the 
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es 4.425 and 4.588, the mean of which is 
1.506, or nearly 44. Adopting this value, the constants 
for formula No. 8 were worked out. Below 400 deg. it 
vives a maximum - error of Yo, lb. and a maximum 

error of 14 Ib. but at 600 deg. Fah. its error is — 29. 
This, although much less than in any previous trial, is 
still much too large to permit the formula to be accepted 
as approximately correct. Its errors are plotted out in 
Fig. 2, the vertical error scale of which is ten times 
more open than that of Fig. 1. It deviates from 
correctness in the same direction as No, 2 in Fig. 1, 
licating that the index 44 is too small. 


index » the valu 


in 


List of Satuvated Steam DPressuve-te mypwevalinre 
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Formula for p in tb. per square inch absolute 
(deg, temperature Fah, 
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The further process of investigation is simply one of 
trial and error. The value 44 being too small and 5 being 
inuch too large, n = 4.6 was tried, with the result shown 
in formula 9 and the error curve marked 9 in Figs. 2 and 
3. The errors are much smaller and at 600 deg. deviate 
from the measured result in the opposite direction to that 
from 4.5. Thus it is now proved that 4.5 and 4.6 lie on 
opposite sides from the most suitable index. 

But an engineer is naturally and properly averse to 
using or recommending formulas that are complicated or 
require uch time to apply practically. These formule 
with fractional powers cannot be used without the tabular 
extraction and the multiplication of logarithms, and a 
three-figure multiplication is more objectionable than a 
two-figure one. A two-figure multiplication is a great deal 
less pleasant than a one-figure one, and that is the reason 
why so many attempts—only the most successful of 
which are here recorded in the five formulas Nos. 3 to 7— 
were made to find a satisfactory solution, using the whole 
number index 5. Besides, the fifth power can be found 
quickly without using logarithms by the help of “ Barlow’s 
Tables,” a book which is a great boon to the rapid calcu- 
lator. Therefore adhering to x = 4.6, trials were made 
with (¢ + 1)4® and (¢ — 1). The results are given in 
formulas Nos. 11 and 12, and by the error curves marked 
11 and 12 in Fig. 3. Here (¢ — 1)* gives very small + 
and — errors up to 400 deg. Fah., and, moreover, the 
sign of the error changes within this range no less than 
five times, indicating great probability that it represents 
the true course of the law correctly within this range, and 
that the “ errors ” are those in the Steam Tables and not 
due to the formula. .But above 400 deg. Fah. the error is 
worse than with ("—see curve 9 on Fig. 3. At 600 deg. 
Fah. it is 10.4 instead of 8 with *; 


and if (¢ — 2) be} 


substituted for (¢ — 1), this error at high pressures is | 


still worse (as has been proved by actual trial). 

On the other hand, (¢ + 1)*® gives a smaller error at 
high pressures; at 600 deg. Fah. only 5:4, as compared 
with 8 from ¢*°. By using (¢ + 2)*® this error would be 
reduced to practically zero, because here the steam table 


pressure is 1574, on which even 5.4 is much below the | 


degree of experimental uncertainty of the measurement. 
Unfortunately, this formula cannot be given such con- 
stants as will not give rise to relatively bad errors in the 
range under 400 deg. This is well seen in the diagram 
marked 12 on Fig. 3. It gives a } Jb. error at about 
212 deg. Fah., where the pressure of 14.7 lb. per square 
inch has been so thoroughly established that no error 
amounting to 3/5 lb. is at all admissible. 

The two-figure index had therefore to be abandoned as 
incapable of yielding a satisfactory formula. The index 
4.58 was next tested tentatively, with the result given in 
formula No. 10 and error diagram 10 on Figs. 2 and 3. 
This holds up to about 500 deg., and above this then runs 
as steeply towards negatiye error as 4.6 does towards 
positive error. The next trial was’ therefore made with 
4.59. The result is given in formula 13 and in the 
diagram 13 on Figs. 2 and 3. Here-the error at 600 deg. 
Fah. is quite insignificant—only 8/10 lb. At 670 deg. 
Fah., it becomes + 12.4 on the Steam Table pressure of 
2599. This latter is close upom the“ critical ’’ tempera- 
ture, calculated to be about 689 deg. Fah. with calculated 
pressure of 2947. Needless to say that these last figures 
do not pretend to any close accuracy. The “critical ” 


2 


point is that above which there is no physical distinction 
between water and steam; both merge into a stuff which 


| error in trusting to extrapolation of a formula far beyond | 


is a sort of cloud, but which is not cloud, because cloud is | 
a mixture of water particles and steam particles. | 
A glance almost at the bundle of diagrams on Fig. 3 
reveals a strong probability that at 300 deg. Fah. the | 
Steam Tables are in error. All these five formulw, Nos. 9 
to 13, give quite inconsiderable errors above 400 deg., and 
keep very closely to the tabular figures below 400 deg., | 
except in the region of 300 deg. It is inconceivable that | 
such a variety of mathematical laws should represent the | 
physical truth with close approximation throughout the | 
whole range, except at one point of it, and that at this one | 
point that all of them should quite suddenly depart from 


Formula that hace heen Tried and Failed, 


from 35 deg., that is, from ,), lb. up to 1574 lb. per square 
inch, it gives a completely satisfactory coincidence with 
the experimental values. j 

Above 600 deg. up to the critical 689 deg. the choice 
between formulas 10, 13, and 14 or index values 4.55, 
4.59, and 4.588 still remains uncertain. Hither this 
general pattern of formula is not the correct one, or else 
the Steam Table figures are somewhat wrong. The 
table below gives the variations from .500 deg. Fah. 
upwards. 

This table proves that, although lig. 8 shows distinctly 
that No. 14 suits the range up to 600 deg. with none but 
the most tvifling deviations, still, above this limit up to 
the critical point, No. 10, with n = 4.58, gives much 
closer approximation to the tabular figures than either cf 


| the other two. 


| given 
| between 


Temp. Fah. 


It is quite possible that as the critical point is 
approached some other influence, which is hardly appre- 
ciable at lower temperatures, begins to produce mort 


| important effects. 


But on page 95 of Professor L. 5. Marks’ book we ar 
the following illustrations of the discrepancie 
the results of three of the most recent 
researches : 


Pressure in atmospheres according to 


Cailletet lL. S. Mark 


Battelli. _ and Knipp. table. 
Colardeau. 

Deg. = se 

500 18-6 16-6 17-1 16-6 

600 109-7 107-1 112-5 107-9 

680 186-7 189 207-7 200-5 


At 680 deg. both Nos. 13 and 14 of our formulas gives 
values lying between Marks’ and Knipp’s—considerably 
nearer Marks’ than the other. Knipp’s is the most recent 
of the three quoted. 





LETTERS TO THE EDITOR. 





; Maximum Maximum 
in terms of } error error Error at 
under under 600 deg. Fah. 
100 deg. 100 deg. 
0-50 2-2 145 
1-045 0-02 62 
0-34 Q-28 Ww 
0-37 0-40 Sv 
0-658 Ono SZ 
5-30 1-58 9 } 
0-008 2-54 1s 
0-10 1-52 29 
0-039 0-19 8 
0-41 0-04 1-6 
0-098 0-062 10-4 
0-006 0-482 ye4 
35 0-01 0-8 | 
a) 0 


)-02 0-1 


it in the same direction and to nearly the same extent. 
There is at this one point in all of them a sudden rise, | 
followed by a sudden drop. At 300 deg. Fah. the Steam | 
Table pressure is 67.00 and formula No. 13 gives 67.35; | 
quite a serious difference at this low pressure. The | 
following are values given by various authorities :— | 
Pressure at 300 dey. Fah. 

Authority. ; Pressure. 

I. 8. Marks .. 67-00 
R. C. H. Heck 7-2 
Zeuner (1907 
Regnault or F 
Peabody ... ; 67 -26 





Here the Marks’ figure is the lowest, and if the value 
67.35 of our formula No. 13 is too high, it errs in good 


company, since Regnault’s value is almost identical with 


it, and differs only in being ,4]b. still higher. 

It may be useful to point out that errors such as this 
are only too likely to occur in parts of steam tables which 
are computed in the common manner. This method 
consists of smoothing out the inevitable small irregularities 
of laboratory measurement by help, not of one formula 


covering the whole range, but of a series of formulas, each } 


covering a part only. If the constants in these successive 
formulas are so chosen as to make the joining points of 
the several parts coincide with the true physieal values, 
then, inevitably, near the middle of each part each special 
formula (applicable only to this part) will give an error. 
If, on the other hand, these constants are chosen so as 
to give true results near the middles of the sections. 
errors must appear at the junctions; or, if chosen to give 
true average results over the length of the section, small 
+ and — errors must appear both at centre and at ends 
of each section. 


which will apply fairly throughout the whole range. 
Again, looking down the list of formulas Nos. 1 to 8, 
these well illustrate the great danger of incurring large 


| the limits within which it has been tested experimentally 


and found true. 
seen how closely all these formule adhere to well ascer- 


| tained results below 400 deg. Fah., for which values they 


| were computed, and yet how violently they depart from 








truth soon after passing above this limit. 


The only wholly satisfactory method of | 
eliminating small laboratory errors is to find one formula | 


Referring to Figs. 1 and 2, it may be | 


(We do not hold ourselves responsible for the opinions of ovr 
correspondents. ) 





MILLING CUTTER GUARDS. 

Sin,—We are in possession of a patent No. 22,392, dated October 
10th, 1906, for a type of milling cutter guard, which has heen used 
extensively in our own works and by a number of other engineers 
under licence. 

This guard, one construction of which is shown by the enclosed 
photograph, has been found quite satisfactory in use, and has had 
the approval of H.M. Inspectors of Factorie-, having, in fact, been 











MILLING CUTTER GUARD 


the subject of a special Home-oftice illustrated circular of recom- 
mendation. ‘ 

Believing that it is in the public interest that such protective 
devices should be freely available by all users of machinery we 
have decided to give up our rights under the above patent for the 
free use of the public. 

In view of the agitation, which has been in progress for some 
time, on the subject of the guarding of milling cutters we shall be 
obliged if you will favour this letter with the publicity of your 
columns. (Alfred Herbert, Limited), 

Coventry, August 13th. P. V. VERNON. 











Temperature ... | 500. 600. 670. 689. 
Index .| 4-58 | 4-588 | 4.59 | 4.58 | 4.588] 4.50 4-58 | 4-588] 4-9 | 4.58 | 4-588 | 4.59 
Pressure by formula | 682-46 | 683-59 | 683-87 1569-36 1573-9 | 1574-8 | 2599-5 | 2608-9 | 2611-4 | 2954 2965 | 2968-5 
Excess over pressure hy | E | .¥ . 
L. S. Marks’ tables ...| +1-54 | —0-41 0-13 4-64 | 0-1 0-8 +0-5}| +9-9 12-4 +7 +18 | +21-5 
The results already mentioned indicated that the power | WireLess 'TELEGRAPHY IN ArRiIvA.-'The extent of wireless 


n = 4.588 would give a still nearer approach to the 
tabular figure at 600 deg. Fah. This yields the formula 
No. 14, in which the constants of the first two terms are 
found to be only very slightly modified from those in 
No. 13. It gives the same difference 0.35 at 300 deg. 
It gives + .04 at 400 deg., — 0.4 at 500 deg., and — 0.1 
only at 600 deg. This law is specially diagrammed on 
Fig. 8. Up to the limit 600 deg. through the whole range 


communications in north and north-west Africa can be judged from 
the fact that wireless telegraphy stations have already been esta- 
blished at Oran and Bizerat on the north coast, and at Port Etienne, 
| Dakar and Rufisque on the west coast. Additional stations are 
| being constructed at Timbuktu, Konakry and Monrovia. The 
erection of stations for military purposes at Figuig, Loango, Libre- 
ville and Brazzaville, and at Abeshr, in the Tchad region, is planned. 
All these stations will ultimately be linked up with the Eiffel Tower. 
| It is proposed to establish communications by wireless telegraphy 
between Port Etienne and the South American Continent, 
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Fig. 7—LIOGERWOOD FLAT WITH GONDOLA SIDE 




















Fig. 8—THE HART CONVERTIBLE CAR 
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Fig. 9—WESTERN DUMP CAR 











Fig. 1O—-WESTERN WHEELED SCRAPER DUMP CARS 











Fig 11—UNLOADING SPOIL FROM WESTERN 


MACHINERY AND EQUIPMENT ON THE 
PANAMA CANAL WORKS. 
No. I1.* 

Ons of the first problems which confronted the Ameri- 
can engineers, when they realised the necessity of 
increasing and expediting excavation, was the provision 
of suitable cars wherewith to handle the output. The 
earliest movement in this direction was a request to the 
American Car and Foundry Company, of Berwick, Pa., 
to design and construct a car giving the largest possible 
capacity combined with the most rapid unloading. The 
result was the car illustrated in Fig. 7, modelled on the 
long-familiar Lidgerwood flat. This has a wooden under- 
frame, 40ft. long over end sills and 10ft. 94in. wide over 
all, designed for use with what is known as the plough 
unloader. One side of the car is provided with the usual 
gondola side, four planks high, while the other projects so 
that the material unloaded clears the trucks and the rail. 
At one end is a steel apron over which the plough passes 
from car to car. Each car weighs 36,500 lb. complete, 
and has a capacity of from 18 to 20 cubic yards. Of these 
cars 1800 have been purchased. Originally there were 
sixteen cars to a train, but it has been found practicable 
of late to increase the number to eighteen, making the 
total load about 500 tons. 

For handling crushed rock for ballasting purposes or the 
various supplies required on the works, vehicles of the type 
known as the Hart convertible car, designed and built by 





a do. 1. appeared August 12th. 











DUMP CARS 


the Rodger Ballast Car Company, of Chicago, have been 
put in service. The special feature of this car—Fig. 8— 
is, that when not required for construction work, the floor 
can be changed, and the car used as an ordinary gondola 
with flat bottom. The weight of the complete car is 
39,780 lb., and its capacity 80,000 lb. ; its length and 
width inside, when used as a hopper car, being respec- 
tively 24ft. 14in. and 8ft. 1lin., and its length as a gondola 
car 34ft. 2}in. 

For the transport of supplies to the canal works, or of 
freight across the Isthmus, a large number of box cars 
were required. The dimensions of these are :—Clear 
length inside, 36ft.; width, 8ft. 6in., and height, 7ft. 10%in. 
All three types of cars are equipped with Westinghouse 
or New York air brakes, miner tandem draft rig, simplex 
bolsters, climax couplers, kc. The trucks are built for 
d5ft. gauge, but can be used on standard 4ft. 8hin. gauge 
roads by the simple expedient of pressing the wheels to 
the required width, the draw-bar height being the American 
standard of 2ft. 104in. 

Of all-steel, generally known as “ Western’ dump cars 
—Figs. 9 and 10—many hundreds have been furnished to 
the Canal Commission by the Western Wheeled Scraper 
Company, of Aurora, Ill., and the Wm. J. Oliver Manu- 
facturing Company, of Knoxville, Tenn. The first lot of 
cars supplied by the first-mentioned company had a 
capacity of 12 cubic yards, and the success which 
attended their introduction led to orders being given at 
different times for 800 similar vehicles of capacities 
ranging from 12 to 18} cubic yards. The Commission 





Fig. 12-JORDON SPREADER AT THE COROZAL DUMP 


also directed that cars of kindred type should include the 
patented pedestal, hinge connection and other features of 
the Western car. 

The dumping of the bed and its restoration to carrying 
position are effected by means of compressed air controlled 
by the engineer in his cab and operated by a specially de- 
signed and patented 4-way valve. The thrust of the cylinder 
rod acts on the lever, which transmits the motion toa 
shaft operating overacam. On the same shaft are two 
other cams, to which the dumping chains are attached, 
the upper ends of these being fastened to the outer angle 
sills of the bed. The action of the lever causes the shaft 
to rotate, drawing the bed down to the dumping angle. 
The return of the bed is effected by similar action of the 
device on the opposite side of the car, the air used in th: 
first operation serving also for the second. Straight air 
is used, and, if a large duplex pump is employed, no 
auxiliary reservoir is required. Only one man, whose duty 
it is to latch and unlatch the chains, is needed on the 
dump; consequently, but three men—the driver, fire- 
man, and brakesman—are required to operate the cars. 
These can be dumped on straight rails or on curves, and 
on any gradient, singly or simultaneously, all on one side 
or some on one side and some on the other. The opera- 


tions of dumping and righting occupy but a few seconds, 
and little time is lost in handling the chains. 

Practically everything that might be written concern- 
ing the Western dump car would apply equally to the 
Oliver all-steel, 12-yard, two-way cars, for 500 of which 
an order was given in the carly days of the American occu: 
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SPOIL SPREADERS AND TRACK SHIFTING 








MACHINES ON[LTHE PANAMA CANAL WORKS 
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Fig. 13—MANN-M’CANN SPREADER—FRONT VIEW 























Fig. 15—THE BIERD TRACK SHIFTING 


pation. Of this car the following is a general specifica- 
tion :—Capacity, 60,000 lb. ; inside length, 19ft.; inside 
width, 9ft.; depth, 1ft. 10}in. ; light weight, 32,500 Ib. ; 
M.C.B. construction throughout. The door and bottom 
are exceptionally well braced, and the draft sills consist 
of two l5in. I-beaims, 50 lb. section, with inside flanges at 
each end, cut away to accommodate M.C.B tandem 
draught rigging. Also to be noted are the extreme angle 
of dump, great clearance between door and bottom of car, 
height from lower edge of floor to top of rail, and the fact 
that the chains do not hang below the oil boxes, thereby 
precluding the possibility of catching upon any obstruction, 
and so preventing the bed from righting itself. 

That the various Oliver cars in service in the Isthmus 
have proved equal to the demands upon them appears 
evident from further contracts recently awarded to the 
builders to deliver within short periods 300 cars of 
19 cubie yards capacity and 100 12-yard cars. The 
larger cars will be of steel plate reinforced with tee rails, 
the floor plates being ,,in. and the side and end plates gin. 
thick. ‘or dumping, compressed air will be supplied from 
the locomotive attached to the train, but instead of the 
device at present in use, consisting of a cylinder and a 
set of levers, chains, shafts, and cams, for each side of 
the car, the power will be applied from two cylinders 
placed on either side of the running gear and vertical 
to the car body, with the effect that the piston will 
act directly on the bottom of the car thrusting upward. 
The cylinders will be 20in in diameter, and, with 90 1b. of 
air, will exert an upward thrust of 28,260lb. Each car 
will have a rated capacity of 80,0001b., light weight 
14,000 lb., inside 
height of body above rails 7ft. 8in. The 12-yard cars will 
weigh 31,503 lb., and dump at 45 deg. slope with the door 
opening 4ft. 4in. These orders may be regarded as 
emphasising the Canal engineers’ preference for all-steel 
cars, and the present shortage of the latter, due to the 
withdrawal of equipment from the Central Division to the 
structural works and other points where it is more 
urgently needed. 

lor discharging spoil from the wooden “ flats,” of which 
mention has been made, extensive use is adopted of the 


Lidgerwood rapid unloading system. This consists of a | 


powerful geared pulling engine mounted on a covered flat 
car next to the locomotive, from the boiler of which it 
takes its steam. 
sizes, capable of exerting pulls on the cable of, respec- 
tively, 25 and 60 tons. The cable—usually 14in. “ Yellow 
Strand,” made by the Broderick and Bascom Rope 


length 24ft., inside width 9ft., and | g 
| or the discharge of the next incoming train, a leveller, or 


These pulling engines are made in two | 
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Company, of St. Louis, Mo., of English wire, specially 
designed and imported for the purpose, and having a 
breaking strain of 115 to 120 tons—reaches from the 
druin to the end of the loaded train. where it is attached 
toa plough. The train is hauled between two posts, the 
tops of which are connected with a cross-piece, and to 
these posts, in the first instance, the end of the cable is 
attached by two chains. As the train moves, the 
cable is thereby unwound until the plough is reached, 
a weak link being provided in the chains in order 
that it may break and the posts remain unaffected should 
the cable catch. When the train reaches the spot where 
its load is to be deposited, the pulling engine is started 
and pulls the plough over all the intervening cars, s4eep- 
ing off their entire contents in about five minutes. The 
spoil may be discharged on either side or both sides of 
the train at once, according to whether the- plough is 
right-handed, left-handed, or double-faced. Usually, how- 
ever, as shown in Fig. 11, the load is deposited on the 
side next to the slope of the dump. Elsewhere the 
plough is often guided by stakes placed along the side of 
the cars, but in the Isthmus, in view of the fact that the 
material handled from the Culebra cutting and other 
points often includes very large pieces of rock, these 
stakes are omitted and the plough is guided by the single 
| ear-side. Thus arranged, the unloader will sweep off 
anything which a steam shovel can load on a car, and 
there is none of the delay often associated with recourse 
to dynamite when large masses of material get wedged 
between the floor and side of the car and the stakes. 
When the accumulation of spoil beside the track be- 
comes so great as to threaten interference with the cars 


spreader— Fig. 12—is drawn over the rails by a loco- 
motive. By means of a wing swinging out at an angle, 


| this machine sweeps the earth and rock over the edge of 


the dump slope, leaving a level space between the latter 

and the rails. This spreader, built by the O. F. Jordan 

Company, Chicago, combines in one machine scraper, 
| bank builder, spreader, ballast plough, flanger and snow 
| plough, and is operated entirely by compressed air and a 
| single man. 
Another type of spreader now employed extensively at 
| most of the dumps is illustrated in Figs. 13 and 14, the 
latter giving a side view of the machine with the wings 
folded to carrying position, and the former a front view 
with both wings down to spreading position level with the 
| top of the rails. This machine complete weighs over 38 


tons, more than 13,000 Ib. of steel castings being used in 
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Fig. 16—TRACK SHIFTING MACHINE 


the superstructure, and is designed to spread at seven 
different levels, from 20in. below the top of the rails to 
| 144in. above their top. These changes to different levels 
| are effected by the application of air to a cylinder placed 
under the car body, causing the cylinder to turn a shaft 
to which pulleys are attached, in one direction for raising 
in the other for lowering the wing, a companion cylinder 
operating the shaft in a similar manner for the opposite 
wing. Belted to.the tower will be observed a small 
cylinder; the application of air to this cylinder causes it 
| to push out the wing beyond the vertical line, and as it 
commences to fall air applied to a large cylinder on the 
opposite side of the car pushes the wing down to working 
position, in manner similar to the lowering of a steam 
hammer. The wings are very heavy, of jin. plates, front 
and back, with 4in. wood filling between. They are 15ft. 
long and 3ft. high, and each wing and connection weighs 
over 7000 1b. By means of this machine masses of rock 
buried among stones and other material may be dug out 
and spread 14ft. from the centre of the track, and that 
such rough usage can be well withstood is attested by a 
report from the superintendent of motive power and 
machinery to the chairman of the Commission, to the 
effect that the strength of this type of spreader and the 
| facility with which it is operated tend both to increase 
the volume of work accomplished by one movement, and 
to obviate the delays consequent upon breakages likely 
to occur more frequently in the case of spreaders of 
lighter construction. 

From time to time, when the amount of material 
dumped or spread extends a considerable distance beyond 
the rails, the latter have to be shifted upon this material 
towards a new edge of the slope. Originally this was 
done by the unloader, provided with a side sheave for 
side pulling. One end of the cable was attached to the 
rails and sleepers, the cable was passed through a block 
attached to a “dead man,” and the engine slid the track 
sideways, section by section, the track bending to ac- 
commodate the movement. Eventually, however, this 
system was displaced by an ingenious labour-saving 

| device invented and patented by Mr. W. G. Bierd, 
formerly general manager of the Panama Railroad. 

These track shifters, of which ten have been designed 
and made in the Canal Commission’s shops, are of the 
nature of car cranes or derricks. On the rear end of a 

| flat car—Fig. 15—is mounted a boiler, which furnishes 
| steam to a two-cylinder, two-drum hoisting engine, while 
|in front is a rigid A-frame, inside which is a swinging 
imast. From the last, 30ft. in front of the car, and held 
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over the track by a rope attached to the mast top, 
extends a swinging boom. A rope leads from the hoist- 
ing drum over sheaves on the masthead and on the point 
of the swinging boom, and to this is attached the chain 
or tongs used for grabbing the rails. To the left or right, 
extending from the front end of the car, is a shifting boom 
held in place by a brace leading to the car corners, both 
boom and brace being so designed as to suit the 
direction in which it is desired to shift the track. The 
first portion of the latter to be moved is the free end; the 
grab tongs are fastened to the end rails of a section, and, by 
means of the hoisting rope, the track is lifted sufficiently 
high for the sleepers to clear the ground; the swinging 
rope is attached to the rails, bringing the burden about 
2$ft. to 3ft. to the side; the hoisting rope drops the track, 
and the tongs are released. These operations are repeated 
again and again as the crane is moved backward along 
the rails. 

Of late the Isthmus-built track shifters have been sup- 
plemented by machines of like character imported from 
the United States. An example of these is illustrated in 
Fig. 16, equipped with hoisting engine, supplied by the 
Williamson Brothers Company, of Philadelphia, builders 
of the steering engine found throughout practically the 
entire United States navy and more than 1000 vessels in 
the merchant marine. Special features of these hoisting 
engines are a patent splash lubricating device and the 
provision to each drum of a spring retriever, adjustable 
from the outside of the gear and permitting the free run- 
ning of the drum during overhauling. 








FRENCH SUBMARINES AND SUBMERSIBLES. 





In a recent Bulletin of La Société des Ingénieurs Civils 
de France, Monsieur Laubeuf, whose name is so well 
known in connection with submarine vessels, discusses 
the present position of the construction of submarines 
and submersibles—particular regard being had to the 
place held by France as compared with other nations. 

M. Laubeuf points out that in 1902 France was in an 
absolutely exceptional position as regarded submarine 
navigation. She possessed at that time 14 submarines 
and submersibles actually completed, while she had 23 
submarines and 13 submersibles under construction—the 
total representing 50 vessels. What, he asks, was then 
the position in foreign countries? England had five sub- 
marines completed and one under construction; the 
United States had six finished and two in an uncom- 
pleted stated ; Italy had one, and all the other Powers— 
Germany, Austria, Russia—had not got one. France, there. 


fore, had a good start in the race—such a good start, in | 
fact, that it seemed certain she would hold the foremost | 
Unfortunately, he adds, | 


place for very many years. 
matters have not thus turned out. 
France has diminished rapidly. 

This diminution is, he explains, due to several causes. 
The first of these is the considerable effort which has 
been put forward by other nations to reduce the dif- 
ference. Since 1902 England has each year regularly 
laid down 12 submarines, and each has on an average 
taken two years to complete. She possessed—when 
Monsieur Laubeuf's article was written—77 submarines, 
of which 60 were actually afloat. At the same time 
France had 79 in hand, of which 55 were afloat. Thus, 
he remarks, it is England and not France, as was 
generally thought, who holds the lead at the present 
time. 

Meanwhile Germany has been forging ahead. The 
budgets of that country comprised for submarines— 

6,250,000f. = £250,000 in 1907 

8,750,000f. = £350,000 in 1908 

12,500,000f. = £500,000 in 1909 

18,750,000f. = £750,000 in 1910 
and for the years to come in a similar proportion. Russia 
possesses 31 submarines and submersibles, all of them 
afloat, but has not laid down any more for some three years 
now. The United States have already 28 submarines, 
and are continually adding to their flotilla. Italy has 
7 and is proposing to construct 12 others. Austria 
also has 7. 

Has France, asks Monsieur Laubeuf, been doing all she 
could to keep her lead? The answer, he says, must be in 
the negative. In 1902, for example, when Monsieur 
Pelletan went to the Ministry of Marine, the building of 
11 submersibles which were then on the stocks was 
suspended, and this stagnation continued during the 
three years of the Ministry. 

Monsieur Laubeuf has still another fault to find. The 
construction of submarines is confined entirely to the 
arsenals, which, having nothing to stimulate them to 
activity, have worked on the boats in a desultory manner, 
and have reached figures which are absolutely pitiable 
as regards length of time taken in building. For 
example, in October, 1903, the building of six submarines 
of the Emeraude type was ordered; in February last 
there were still three of this batch which had not finished 
their trials! In October, 1904, some submersibles of the 
Circe type were ordered. They were finished in the 
middle of 1909, having taken five years to build. In 
1905 eighteen submersibles of the Pluviése type were 
ordered. Of these eight or nine are finished, and it is 
hoped that six more may be completed during this year. 
The three others will not be finished till next year, when 
they will have been six years under way, while the average 
for the eighteen is five years. In 1906 sixteen other 
vessels of the same type slightly modified were put on 
order. They will not all be finished till 1912. 

Then, again, continues Monsieur Laubeuf—a more 
extraordinary thing still! In 1907, 1908, and 1909 Par- 
liament voted sums for the laying down and building of 
ten submersibles in 1907, of six in 1908, and of five in 
1909. Now, when Vice-Admiral Boué de Lapeyrére went 
to the Ministry of Marine it was found that not one of 
these twenty-one vessels had been even begun, They 


The lead held by 
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were therefore entirely struck out of the building pro- 
gramme. 

This state of things, says Monsieur Laubeuf, cannot 
goon. “ Why are we,” he asks, “in such a humiliating 
position? Why have not the boats been built in private 
yards? They could build them in two years instead of 
taking five or six overthem. It is thus that our lead has 
been lost!”” Who is it, he demands, who is opposed to 
the boats being constructed by industrial firms? It is 
the Ministry of Marine itself which has hitherto entrenched 
itself behind this formula: “The construction of sub- 
marines is a secret of national defence.” What he 
demands, has been the opinion of former Ministers, men 
worthy of attention not merely for their high position, 
but by reason of their personal valour ? 

Commandant Gougeard, Minister of Marine in the 
Gambetta Cabinet, said:—‘ The policy of secrecy and 
silence has succeeded too badly hitherto for us to say 
that the moment has not arrived for us to try another 
plan.” Monsieur de Freycinet, giving evidence at Rennes, 
when questioned regarding the secrets of national defence, 
said :— There are two cases in which secrecy is useful— 
(1) in periods of change of armament, if the new engine 
or arm remains unknown during the time it is being 
manufactured, that would give us a lead of six months or 
a year as compared with other nations; but when the 
arm or engine is in service its divulgence becomes 
inevitable; (2) as regards the names of our agents 
abroad.” 

Monsieur Laubeuf’s comment on this is that it is good 





sense. The French submarine vessels are no more 
unknown to foreign nations than are those of these | 
nations to the French. ‘ We know,” he says, “ how the | 
German, Italian, English and American boats plunge; it | 
is quite certain that foreigners know how our boats do | 
it.... ’ Take for another example, he remarks, the | 
periscope. “In France we have an excellent apparatus. | 
The English have that of Grubb ; the Italians that of La | 
Societé Galileo; the Germans that of Goertz. Each | 
nation thinks its own the best, which leads to the 
supposition that all of them are more or less equally 
efficient. When the world is faced with a problem, this 
problem is solved everywhere in a manner which, if not 
actually identical, is very near to being so.” 

The conclusion that Monsieur Laubeuf draws from the 
foregoing is that there is no reason whatever why sub- 
marines should not be built in private yards. Such a 
course would not only be without inconveniences. but it 
would, on the contrary, entail absolute advantages. The 
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SUBMARINE BOATS 


first of these is that construction would be more rapid. 
It would also engender a spirit of rivalry between the 
private yards and the arsenals—or dockyards as we call 
them—and thus give an impetus all round, but it would 
enable the State to impose penalties if the boats offered 
for delivery were not up to specification. At present if a 
boat is below its speed there is no redress saving to throw | 
it on the scrap heap—as has been actually done—or to 
remodel it entirely. 

Monsieur Laubeuf then goes on to show that in other 
countries nearly all the submarines have been built in 
private yards. In England, out of seventy-one submarines 
eight only were built at Chatham and the remainder by 
Vickers ; in Germany, five out of eight were constructed 
by Krupp, and the other three at the Imperial Dockyard 
at Dantzig; in Russia all the boats have been built in 
private yards, and the same may be said as regards the 
United States ; while in Austria, out of seven vessels only 
two were constructed at the Imperial Dockyard at Pola. 
It is to the fact that the French Government will not | 
follow the same course that Monsieur Laubeuf attributes 
the present comparatively backward position. In order 
to emphasise the matter, he gives a chart, which we 
reproduce herewith. This shows the comparative pro- 
gress between 1899 and 1909 of France, England, Russia, | 
and the United States, and indicates the total number of | 
submarine boats built or being built on the 1st January 
of each year. In France, since 1906 the number of sub- 
marine boats has actually decreased, for no vessels were 
laid down in 1907, 1908, or 1909, and the older types of 
vessels have become worthless. 

After discussing the distinguishing points of submarines 
and submersibles, and the relative merits of the two 
types of boat, Monsieur Laubeuf concludes his article as 
follows :—“ It is very certain that France must make a 
determined effort if she means to retain the place she now 
holds or to bring her submarine power to the position it 
once held and which has not been maintained. We must 
hope that this effort will be made, and that the new 
Minister of Marine, Vice-Admiral Boué de Lepeyrére, will 
exert all his well-known energy to ensure all the progress 
possible in naval construction of all kinds, and that he 
will make an appeal to the help and goodwill of all in 
order to raise the French Naval Matériel to the height at 
which it ought to be, 
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Sea Water Distillation. By Frank Normandy. London - 
Charles Griffin and Co., Limited, Exeter-street, Strand, 
Price 6s, net.-—The subject of sea water distillation, whether 
the process is carried out on sea or land, is of the greatest, 
importance, and the author of the present volume has given 
us a very able and full account of the whole subject. The 
book can reasonably claim to be a standard work on the su). 
ject, and should find a ready welcome at the hands of sea. 
going engineers and others interested in the production by 
distillation of pure water from sea or other water in which 
are dissolved impurities making it unfit for drinking, boiler 
feeding, or other purposes. In view of the fact that his sul- 
ject rests fundamentally on certain physical phenomena, the 
author has done well in devoting three of the earlier chapters 
to the discussion of the properties of sea water generally, th 
production of steam, and the characteristics of fuels co- 
monly used for steam raising purposes. Thereafter he passes 
to the construction of evaporators, and sets down very fully «|| 
details and considerations relating to the manufacture, up 
keep and working of such apparatus. A chapter then follows 
on the distilling condenser, and this is characterised by th. 
same attention to practical details as that preceding it. 1) 
the next chapter, which is headed ‘‘ Miscellaneous," we find 
such matters as the aération and filtration of the distilled 
water dealt with. A lengthy chapter on multiple distill, 
tion closes the hook. A noteworthy feature of the volume. 
which might well be copied by many writers of technic.:| 
treatises, is the almost entire absence of purely descriptive 
matter of the kind to be had on application to the manufa: 
turers of the class of goods dealt with. The book is thus jy 
no sense a compilation from makers’ catalogues. It is a 
thoroughly practical volume on a subject of great practical 
importance, 

Submarines of the World's Navies. By Charles \y, 
Domville-Fife. London: Francis Griffiths, 34, Maiden 
lane, Strand, W.C. Price 21s. net.—To write a book on 
submarines, in view of the secrecy with which all nations 
guard the construction and internal working arrangements 
of such craft, is no easy matter if the book has to be more 
than a mere theoretical discussion of their value in warfare 
To illustrat: it in anything like a full manner is still more 
difficult. Yet in the present volume we find both these 
objects fully and ably accomplished, It is obvious that the 
author knows his subject ; at times we can almost feel certain 
that he has had access to a considerable amount of inside 
and exclusive information. The work is divided into three 
parts. In the first the author describes in considerable 
detail the submarine flotillas of all the important naval 
Powers, showing their main features, their disposition with 
regard to their bases, their radii of action, and their chief 
constructional features. Part I]. deals with submarine war- 
fare, and covers the grounds of tactics—with reference both 
to attack by submarines and the repelling of such an attack 
—and submarine construction. Under this latter heading 


| we find the main problems in the design of such vessels 
| briefly discussed and illustrated by outline sectional drawings 


of various actual types. The third part is a collection of 
articles by specialists on all details of submarine warfare and 


| construction. To this part Admiral Sir J. O. Hopkins, 


Admiral Sir Cyprian Bridge, Monsieur T. Bertin (the late 
Chief Constructor of the French navy), Lieutenant Sir A. 
Trevor Dawson, Captain Edgar Lees (of the Whitehead Tor 
pedo Works), and Mr. Lawrence Y. Spear (late Naval Con 


| structor, United States navy) are contributors. 


Dust Preventatives and Road Binders. By Prévost Hub- 
bard. London : Chapman and Hall, Limited. Price 
12s. 6d. net.—The author of this book, as assistant chemist 
in the United States Office of Public Roads, is in a position 
to speak with some authority on the subject of road dust 
prevention. Although in America the road question presents 
certain different features from those which we have to face in 
this country, still the dust nuisance in Britain is included 
in this volume just as much as that of the author's 
country. Road makers and users in these islands would do 
well carefully to study what Mr. Hubbard has got to say. 
His arguments are closely and scientifically reasoned, and 
should command the respect of all those interested in our 
roads and their preservation in a hygienic and efficient state. 
It is needless to call attention here to the loss of money, 
health, and comfort through the creation of dust. It is in 
daily evidence on every road in the country. Remedies 
innumerable have been tried, but the majority of these have 
little to commend them. As the author of the above book 
points out, every different road really requires a different 
treatment. The subject of dust prevention is thus alike 
extremely complex and of vital import to the nation. ‘To 
the proper understanding of the conditions governing its 
formation and the present state of knowledge with regard to 
the remedies for its suppression we can recommend with 
confidence Mr. Hubbard’s book. It is very well written, 
and, in spite of the proverbial dryness associated with dust, 


| extremely interesting. 
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RAILWAY MATTERS. 


A masonry bridge of a single span of 262ft. has just 
peen constructed near Montanges to carry the Bellegarde-Chevzery 
Light Railway across the Varlserine River, an affluent of the 
thone, at a height of 204ft. above the river bed. 


Mr. Sipney Wess has accepted the invitation of the 
executive of the Amalgamated Society of Railway Servants to 
perform the opening ceremony of their new headquarters in 
Kuston-road, London, which have been erected at a cost of £22,000, 
on September 17th, Nearly all the trade unions in the country 
will be represented, 

Iv is reported ine the Hlectrical Review that the 
Government of Baden are about to bring into execution their plan 
of electrifying the Baden railways, and will start with the so-called 
Wiesenthal Bahn asa trial line. The works have actually been 
taken in hand, The Weisenthal Bahn has a length of 46 kiloms., 
and starts in Basle, that is to say, in Swiss territory. 


In the past half-year the Great Western Railway Com- 
pany carried only 629,000 second-class passengers, against 1,617,000 
in the corresponding 1909 period, the decrease being due to the 
abolition of that class on long-distance services. It is now notified 
that the directors have decided to abolish as from Ist October all 
eoond-elass carriages from the London and suburban services, 


Ir is reported that a decision has now been arrived at 
regarding the conversion of the Constantinople tramways for 
clectric traction, The order is to devolve upon the international 
cyndicate termed the Union Ottomane, which acquired for this 
purpose the majority of the shares in the tramway company from 
the Continental Electrical Enterprise Company, of Nuremberg, 
some time ago, 

In a letter to the Journal of the Royal Society of Arts 
Mr. John Leeming deals with the question of how to prevent the 
annoyance from noise if railway sleepers ave in future to be made 
of reinforced concrete. He points out that reinforced concrete is 
more resonant than wood, and therefore provision oughtto be made 
against vibration ; and to that end he suggests a cushion of rubber, 
or, if that be too costly, a packing of creosoted wood, or even 
tarred oakum. 

A report from San Francisco states that a great railway 
enterprise reached its concluding stage on Monday, when, amid 
the enthusiastic applause of a vast crowd, the new Western 
Pacitic Railway was opened, The new railway is the last link of 
the Gould system from Salt Lake City to San Francisco. It is 927 
miles long, and runs over the Sierra Nevada mountains, attaining 





an altitude of 5875ft., and completes the new transcontinental line | 


over America. 

Iv is reported in the Times that during 1909 the 
exports of rails from Nicolaiev amounted to 65,596 tons, against 
24,260 tons in 1908, and 16,245 tons in 1907. The increase was 
largely due to important orders for the Argentine and Transvaal 
railways, the quantities sent to Argentina being 17,045 tons, to 
the Transvaal (Durban and Delagoa Bay) 15,038 tons, and to Cape- 
town 7798 tons. A shipment of 5144 tons was made to the United 
Kingdom (Dublin), The price f.o.b, Nicolaiev was about £5 5s, a 
ton, and the freight to South African ports was 12s, 9d. 

Tur Railway Commission of Louisiana has ordered 
certain railways to carry passengers on freight trains. It finds 
that many railways in Louisiana are carrying passengers on freight 


trains and that schedules of passenger trains on certain railways | 
or on parts of certain lines are such that trains run at night, making it | 


extremely inconvenient for passengers to use the regular passenger 
trains. The Commission says that many of the larger railways 
in the State are furnishing a splendid passenger service, operating 
trains frequently, and on convenient schedules. A general order, 
therefore, requiring all railways to carry passengers on freight 
trains isnot made, but the order is confined to certain lines. 


Tue electric railway between St. Polten and Gusswerk 
is the first European narrow gauge single-phase line. The gauge 
is 30in. and the line is 55 miles long. The works were difficult, as 
there are no less than sixteen tunnels, one a mile and a-half long, 
and fifteeti short ones, the collective length of which is one mile. 
The sharpest curve is 100 yards radius and the steepest incline 1 in 
10. The current is derived from three separate stations, one of 
which, however, is kept as a reserve, and supplied to the locomo- 
tives from an overhead wire. Each locomotive weighs 30 tons, 
has two 250 horse-power motors, and can take a train weighing 
150 tons up a bank of 1 in 40 at a speed of 18 miles per hour. 


Amonest the new works which, according to the 
Ruilway Gazette, the French State Railways Administration has in 
hand or under consideration are extensive new works at Dieppe 
and Havre. The Dieppe Station is to be entirely rebuilt and 
enlarged, at an estimated cost of £32,000, and the extension of 
the Maritime Station, at a cost of about £4280, is also under con- 
sideration, The cranes on the Newhaven-Dieppe landing stages 
are to be replaced by electric cranes, and the scheme for the 
doubling of the line between Pontoise and Dieppe has been 
approved, Plans are being got out for the reconstruction of the 
Havre Station and shunting yard, at an estimated cost of £110,000, 
and also for the extension of the accommodation for the petite 
vitesse (Slow goods) traffic, at a cost of £52,000. Another scheme 
under consideration is for the construction of a connecting line 
between the Maritime and Granville stations at Havre. 


At last Tuesday’s meeting of the Keighley Town 


Council the question of trackless tramways was raised on the | 


minutes of the Tramways Committee by Mr. J. Mitchell, who 
moved to defer the question of applying for powers to construct 
additional tramways, passed by the Council last September, to 
construct such tramways, and to run trackless trolley vehicles on 
certain routes. He believed .that. such a system could be run at 
half the cost of the present omnibus service. Mr. H. Whitehead 
added that the Electricity Committee under such a system might 
he able to reduce their charge for current. A motion giving the 


Tramways Committee authority to inspect existing systems of | 


trackless trolley vehicles was strongly criticised, as it might mean 
a trip to Austria, or all over Europe. Mr. J. Denby suggested 
that Leeds had already gone in for the system, and had a portion 
nearly completed, and that a visit toLeeds would be much cheaper 
than one to Vienna, It was explained that Leeds had not adopted 
the full system. Sanction was given by nine votes to seven. 


AccorDING to a consular report for the year 1909 on 
the trade and commerce of the Trebizond Vilayet, much has been 
said but nothing has been done with regard to the building of 
riilways. Neither the Samsoon-Sivas nor the Trebizond-Erzerum 
lines, as proposed in the Ministerial programme, are likely to be 
taken up at present. If, indeed, they are to be financed exclu- 
sively by Ottoman capitalists, the monetary difficulties in the way 
would perhaps be as great a bar as were in the past political and 
strategic considerations. A railway that would tap the grain- 
yielding districts of Sivas, Karput and Diarbekir is by no means 
a new idea, It has off and on been considered for now more than 
50 years, and it is from lack of enterprise only, in the now far 
past, that Samsoon is not to-day a second Odessa. A line from 
Trebizond to Erzerum is equally desirable. It would bring to 
the coast the live stock of Kurdistan as well as the superabundant 
crops of the great inland plateaux watered by the Euphrates, 
which are so often left to rot from lack of cheap transport. It 
would, moreover, develop greatly the existing transit trade with 
North-Western Persia. The conveyance of goods by packs and 
vehicles is slow and costly. Caravans take at least 10 days to 
Erzerum and 35 days to Tabriz, while the average transport 
charges are respectively 8s, and £1 3s, per ewt, 





NOTES AND MEMORANDA. 


UnpERGROUND leaks discovered and stopped by the 
pitometer division of the Water Department, Washington, D C., 
for the fiscal year ended June 30th are said to have saved more 
than 6,000,000 gallons per day, or one-tenth of the total daily con- 
sumption. Most of this waste or an average of 5,000,000 gallons 





and business houses. 


Zinc is often used to prevent the corrosion of boilers. 
Its efficiency is due to the fact that any metal with a greater 
tendency than iron to dissolve, on which hydrogen is liberated 
with more difficulty than on iron, will protect the latter at the 
expense of the more soluble metal. The protection, however, 
becomes ineffective in pure water at a distance greater than an 
inch. Salt or some other electrolyte will extend the zone to 20in. 
or more, 


Tue statistical summary of vessels totally lost, broken 
up, condemned, &c., now published by Lloyd’s Register shows 
that during 1909 the gross reduction in the effective mercantile 
marine of the world amounted to 866 vessels of 939,232 tons, ex- 
cluding all vessels of less than 100 tons. Of this total 383 vessels 
of 645,670 tons were steamers, and 483 of 293,562 tons were sailing 
vessels. These figures exceed those for 1908 by 129,940 tons 
steam 79,183 tons, and sail 50,757 tons. This excess is not due to 
actual casualties, the figures for which show a diminution of 
31,471 tons, but entirely to the unusual number of vessels which 
have heen broken up, dismantled, &c. The amount of tonnage so 
dealt with during 1909 exceeds by far the figures reported in the 
Society’s Wreck Returns for any year, being. 121,383 tons more 
than the total for 1907, which was the highest previously 
recorded. 


for the construction of a steel sailing ship, having auxiliary steam 
power, which is to be a sea-going tender to their training ship 
Exmouth. The Exmouth, which was built at Barrow five years 
ago to designs by Messrs. Biles, Gray and Co., has proved a great 
success, the number of boys on board being now up to the full 
complement of 700. The new vessel, which is intended to give the 
lads experience in handling a ship at sea, is to be about 750 tons, 
and wil] have quarters for 150 boys 
masted schooner, with square sails on the foremast, and her 
auxiliary power will be compound steam engines of 300 indicated 
horse-power. Her voyages will occasionally last for weeks, and 
the work done will count as part of the qualifying service for an 
officer's certificate. The tender, like the parent ship, has been 
designed by Professor J. H. Biles. 


AccorpiInG to statistics recently published by the 
Finnish Board of Industries, the number of mills, factories, and 
workshops of all kinds in Finland in 1908 was 9165, employing 
127,075 workmen. A decennium ago the figures were 8055 and 
| 101,978 respectively, showing no great increase in these ten years. 
The decrease in the number of workmen engaged, as compared 
with 1907, when it reached a maximum, was over 8000. The 
number of steam engines used in Finland in 1908 was 1397, with 
73,978 horse-power together. The number of motors increased 
considerably, suction-g1s motors in particular. The largest total 
amount of horse-power was, however, taken from the waterfalls, 
amounting to 89,037 horse-power, produced by 734 turbines and 
water wheels; most of this was used for the paper industry. 
Electrical motors are mostly used in the building industry and 
smaller industries, the horse-power of the machinery averag- 
ing 5-10. 
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THE Town Council of Hamilton recently made inquiry 


into the system of hydraulic stowing of coal wastes which has been | 


for some time successfully operated on the Continent. The mode 
of operation is to excavate the coal in the usual way and to support 
the roof with timber until a certain area is worked, when the 
whole of the excavation is filled with déis, which is conveyed by 
water from the surface flushed into the excavated area under 
pressure. The area to be stowed is screened off so as to allow the 
water to escape, while the dé/,/s is retained, filling up the excava- 
tion and lessening the subsidence of the surface. It is not known 
whether this system can be successfully applied in Lanarkshire, 


but tests will shortly be made by the Wishaw Coal Company, who | 
are laying down the necessary plant at Baron’s Haugh, on the | 
The system is expected to be | 


estate of Lord Hamilton of Dalzell. ) 
in operation ina few months. This will be the first occasion on 
which thé system has been tried in Britain. 


A note in the Electrician refers to a 20-kilowatt 200,000- 
volt testing transformer which students in the electrical engineer- 
ing school of Purdue University have recently completed, under 
the direction of Professors C. F. Harding and J. W. Esterline. 
The material used in building this apparatus was part of that em- 
ployed in the famous ‘‘ million volt” transformer exhibited at the 
Louisiana Purchase Exhibition at St. Louis in 1904, and afterwards 
acquired by Purdue University. The reconstructed transformer is 
air-insulated, and measures over all 76in. by 55in. The rect- 


angular core is 10in. by 5}in. in section, and the magnetic circuit | 
The 100-volt primary winding com- | 


has a mean length of 222in. 
prises 38 turns of No. 4-0 stranded copper cable. The secondary 
winding is made up of 76,000 turns of No. 30 silk-covered wire, 
having a total resistance of 68,000 ohms. The magnetising cur- 
rent is 22.6 ampéres, having a power component of 16.1 ampéres. 
The transformer is to be used for research study in high-tension 
phenomena. 


In a paper read before the Canadian Mining Institute 


Mr. P. M. Bennie gave some account of the working of the | 
Héroult electric furnace at Shasta, California. The furnace smelts | 


a high-grade magnetite containing 68 per cent. of iron, and very 
low in sulphur and phosphorus. The ore costs about 6s. per ton, 
and the limestone 2s. Charcoal and not coke is used as a reduc- 
ing agent. This is estimated to cost 37s. 6d. per ton. Probably 
about one-third of a ton of charcoal would be required per ton of 
pig smelted. Power is obtained at about £3 per horse-power year, 


| horse-power year per ton of pig. The total cost is estimated at 
| between £3 and £3 5s, per ton, the pig being of very pure quality. 
| It must be kept in mind that the raw materials, power, limestone, 
and ore are very cheap, and the ore exceptionally pure. The 
furnace is a comparatively small one, producing about 20 tons per 
| day. Three-phase current at 60 cycles and 100 volts is employed, 
| the maximum load being 1500 kilowatts. 


In a paper read some little time ago before the Scientific 
Society of the Glasgow Technical College, Mr. F. L. Maclaren 
described an experiment by Mr. G. Tait, in which the necessary 
cooling of the furnace of a suction producer was effected by car- 
bonic acid instead of by water vapour. In a preliminary experi- 
ment in which steam was passed into the producer in the grdinary 
way, a gas was obtained having a calorific value of 138 Britis! 
thermal units per cubic foot. Supplied with this gas the engine 
developed as a maximum 106 horse-power. With a view to 
eliminating hydrogen from the gas the water supply was stopped, 
acd the gas then produced had a calorific value of 91 British thermal 
units, and, used in this same engine, this gas developed 114 horse- 
apie with ease until the fire in the producer became overheated. 

'o stop this overheating Mr. Tait then passed some of the exhaust 
from the engine under the fuel bed of the producer, and at the 
same time, knowing the gas yielded would be free from hydrogen, 
raised the compression to 200lb. per square inch. With this 
arrangement the producer operated quite satisfactorily, and. the 
engine, with entire freedom from pre-ignition or back-firing, 


| 





| power continuously and with the greatest ease, 





daily, was due to defective service pipes leading into residences | 


Tue Metropolitan Asylums Board are inviting tenders | 


She will be rigged as a four- | 


and the average consumption of power is stated to be about 0.22 | 


developed a maximum of 126 horse-power and ran under 110 horse- | 





MISCELLANEA. 


SANITARY improvements in St. Petersburg, for which 
the necessary appropriation has recently been made, provide 
for a comprehensive sewerage system and the disposal of the city’s 
refuse by cremation. 


Durine recent boring experiments it has been found 
| that the Pamban Reef between the mainland of Madras and the 
| island of Rameswaram, over which the swing bridge for the Indo- 
Ceylon railway connection is proposed to be erected, is thin and 
—" the reef being practically a series of stone blocks resting on 
sand. 


At a meeting of the Rivers Committee, held last 
Monday, the City Surveyor (Mr. T. de Courcy Meade) submitted 
the plans and specifications of the first portion of the scheme for 
the enlargement of the main drainage system of Manchester, and 
they were approved, This first portion has reference to the Irwell 
storm relief overflow sewer and the West Hulme intercepting sewer. 


Ir is stated in the Building News that the contractors 
who are engaged in constructing the Elephant and Castle subways 
have met unexpected difficulties. According to the plans, the 
foundations of the subway are to be laid 22ft. below the surface. 
When a depth of 15ft. had been reached, however, a considerable 
stream of water—which is identified with the Effra, which has 
caused so much trouble during excavations in Brixton, Stockwell, 
and Newington—was encountered. A pump had to be employed, 
and has since been discharging about gallons an hour, in order 
to keep the water in check. 


Ir is reported that the new direct wire connecting 
Montreal with the Bomfield Creek Cable Station has been com- 
| pleted by the Canadian Pacific Railway, and was handed over to 
| the Pacific Cable Board last Tuesday. The longest cable in the 





| world—3458 nautical miles—is thus in connection with a land line 
3000 miles in length, and communication between Fanning Island 
and Montreal will be effected with only one retransmission. The 
| Pacific Cable Board expects, as a result of this new arrangement, 
| to be able to effect a great improvement in the accuracy of its 
| service, and to reduce the average time in transmission between 
Australasia and London by 15 minutes. 


AccorDING to a consular report dealing with the trade 
of Denmark, milking by machinery has gained some ground during 
1909, and about 150 machines, mostly of the pressure and suction 
| type, are in use. At the same time, it cannot be said that this 
| question has as yet found a satisfactory solution, Experiments 
| have lately been in progress at a well-known Danish dairy farm, 
under the superintendence of representatives of the Royal 
Veterinary and Agricultural College of Copenhagen, with a view 
of comparing the relative values of hand milking and milking by 
| machinery. The milking machine under observation was the 
| Lawrence-Kennedy-ttillies milking machine. 


Tue first number of the Textile Institute Journal, 
which is now issued, contains an historical note in which the short 
| but successful history of the Institute is traced to its beginning in 
the minds of the founders, who desired to bring together for the 
good of one another and of the trade all who are interested in the 
development of the scientific and technical side of the textile 
industry. Briefly, it was proposed to have for the textile industry 
such an organisation as the iron trade has in the Iron and Steel 
Institute. The aim of the Institute is made the subject of elabo- 
rate treatment in the Jouwrna/, which also contains a report of the 
| opening meeting in Manchester on April 22nd. 


Ir is estimated that there are not less than 800 
amateur wireless telegraph stations in Chicago, This figure, 
which has been made on a conservative basis, includes the total 
present number of active, dormant, and negiected outfits in which 
the interest of their generally youthful owners is at various degrees 
of intensity. It numbers equipments ranging from the in. spark 
coils of beginners up to the high-powered stations of advanced 
amateurs, which are, in ali respects, equivalent to the commercial 
outfits. In addition to the amateurs, there are three wireless 
telegraph companies having stations in Chicago—the United Wire- 
less Telegraph Company, the Great Lakes Radio-Wireless ('om- 
pany, and the Continental Consolidated Wireless Company. The 
first-named concern does a commercial business with its chain of 
wireless stations on the shore of the Great Lakes, and with 65 
vessels equipped with its apparatus. 


A Waite Paper recently issued contains reports by the 
| Medical Inspector of Factories and the Inspector of Dangerous 
Trades upon the conditions under which bronzing is carried out, 
and some important recommendations are made. It is estimated 
that there are 1000 factories employing some 3000 persons to 
whom the recommendations would apply. It is pointed out that 
bronze dust, where machines are old and inefficiently closed, 
escapes into the atmosphere, and the workers suffer from the 
effects. Means capable of preventing the escape of dust can be 
adopted, and it is recommended that employers shall not permit 
bronzing to be done unless the escape of the dust is prevented as 
far as practicable when a machine is used, and that hand-bronzing 
shall not be done except in connection with an efficient exhaust 
draught. The keeping, preparation, and taking of food in a 
workshop where bronzing is carried on is to be prohibited, and 
the provision of lavatories and of overalls with head coverings for 
| women is advised. - 


As a result of cautious business management, the 
Russian electrical companies, in which German capital is interested, 
have been able to realise satisfactory results during the year 
1909-10. The cautiousness, according toa St. Petersburg corres- 
pondent of the Evectrical Review, is principally represented by the 
adoption by the companies concerned of a policy of reserve with 
regard to seeking new concessions. The orders placed by the 
Government and by municipal authorities were restricted to 
narrow limits, whilst private orders, in consequence of the pre- 
carious situation of most branches of industry, which only re- 
covered slowly from the crisis of preceding years, were only 
accepted with great caution. There has not been a lack of collapses 
in the electrical branch. It has repeatedly been stated in the 
Russian newspapers that a syndicate of the electrical companies is 
in process of formation, but this is merely an assertion. No doubt 
such a hope has been entertained by the firms in an unfavourable 
situation, but it is declared tobe certain that the soundly 
established companies of a German character are completely 
dissociated from the idea. 


BEwn.ey, states the Birmingham Daily Post, is 
greatly interested in what may develop into an important 
industry. A commencement has been made this week for sinking 
a bore for a coal mine in Wyre Forest at a spot about two and a- 
half miles from Bewdley and a mile and a-half from Wyre Forest 
Station on the Great Western Railway. A special train conveyed 
the necessary apparatus and machinery to the spot, and a large 
number of residents of the district have shown their interest in the 
matter by visiting the scene of operations. The railway from 
Bewdley to Cleobury Mortimer and Tenbury runs through the 
forest, and the spot where the boring is to be made is within a few 
yards of the railway on the Rock side of the line and in the parish 
of Rock, being just outside the far-extending boundary of the 
borough of Bewdley. The boring is to be carried out by a North 
Country firm of contractors from Cumberland, who have been 
engaged at Lord Dudley’s new Baggeridge Colliery, and they 
have, during the week, commenced the erection of the necessary 
machinery and apparatus. The site of the boring is in a spot 
locally known as “The Squab,” and is a mile and a-half or so 
from the main road from Bewdley to Cleobury, access being 
' obtained to it through the foresr, 
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Diversity of Railway Gauge in Jndla. 


THE last Indian Railway report recently to hand, 
in conjunction with those immediately preceding it, 
illustrates the continuance of the rather hesitating 
action of the Indian Government in the matter of 
gauges. In the early seventies, relying on the 
somewhat crude and exaggerated ideas then held 
by a few engineers that a light railway must 
necessarily have a narrow gauge, that Govern- 
ment started the break of gauge which has 
since been so much criticised. Having done 
so, they virtually asked the Institution of Civil 
Engineers, in 1873, by means of a paper read by 
the Indian Secretary of Public Works, to give 
them their blessing on the new departure. However, 
the mighty voices of the large majority of the 
leading engineers of the day condemned it altogether. 
The engineers in question included Messrs. Harrison, 
Bidder, Bruce, Lee Smith, Vignoles, Brunlees, Price 
Williams, and Hawkshaw, the latter pronouncing 
the scheme to be “a consummate act of folly.” It 
must be allowed, though, in considering this heavy 
broadside of the engineering opinion of the seventies, 
that few at that time on either side realised the 
capacity which narrow-gauge engines have since 
attained. The diversity of gauge was,in spite of this 
opposition, persisted in, and reaffirmed in 1888, which 
was probably the cause of the second discussion on 
the subject at the Institution in the following year, 
when, after some eighteen years’ experience of 
results, the balance of opinion was again largely 
adverse, though the proverb concerning the useless- 
ness of lamenting over spilt milk must have been 
present to many minds. 

The original idea of arranging the country in a 
sort of patchwork fashion, in so many water-tight 
compartments so to say, was at first rigidly 
carried out, the original 5ft. 6in. gauge being 
allotted to the neighbourhood already in possession 
of it, and, fortunately, for strategical reasons, also in 
the North-West, while the metre gauge was to fill up 
the intermediate patches, and still smaller gauges, 
regardless of the consequent unavoidable breaks, 
were subsequently adopted for some branches. 


Many years ago, however, this symmetrical 
arrangement, as was foreseen by many, broke 
down to a large extent, the pressure of trade 


requirements having resulted in encroachments 
by both systems on each  other’s _ territory, 
while many of the metre light railways had 


grown into heavy lines through increased tratftic. 
No doubt, the Indian developments just referred to, 
as well as the disastrous truck shortage in 1905-6 
on the broad-gauge coal lines, which with uni- 
formity would probably have been trifling, induced 
the uneasy feeling on the part of the Indian railway 
authorities that all was not right with the policy 
left to them by their predecessors, and even the 
enormous cost of its reversal could not have been 
absent from their thoughts, for early in 1906, they 
once more asked the Institution for its opinion on 
the matter. The questions then propounded were, 
in the words of the author of the paper, Sir F. 
Upcott, chairman of the Indian Railway Board: “(1) 
Whether the cost and confusion which will neces- 
sarily accompany gradual conversion outweigh the 
advantages of uniformity; and (2) whether the grow- 
ing needs of traffic may not be met by continuation 
and extension of different gauges, treating each case 
on its merits without attempting to establish any 
definite scheme.”’ Further, it was suggested that, 
assuming a negative to the first question, uniformity 
might be brought about by changing the metre to 
the 5ft. 6in. gauge, the reverse to this, or the con- 
version of both to 4ft. 84in. The resulting insuffi- 
ciency of the second, and the great additional. cost 
without any corresponding advantage of the last, 
puts them so much out of court that it is hardly 








credible that they should have been mentioned. 
Of course, the construction of over 12,000 miles of 
metre lines, which had been reached before 1906, 
made the question very different from that of 1873, 
or even of 1889; hence, while hardly any of the 
speakers in 1906 approved of the past, many urged 
a compromise, such as discouraging extension of the 
smaller gauge, while several engineers of standing— 
all of them with Indian experience—went so far as 
to recommend more or less complete, though, of 
course, gradual conversion. Among the latter was 
the late Mr. C. W. Hodson, C.S.I., who had been 
railway making in India during practically the 
whole of the period covered by the controversy, and 
who rose to be Director of Railway Construction in 
1898 and Secretary to the Public Works Depart- 
ment in 1904. Mr. Hodson used many official 
figures to prove his case. After four years’ interval, 
it may fairly be asked what has been done in this 
direction ? Omitting the very small gauges as of 
comparatively slight importance, the reports show 
thatthere has been an advance of 1281 miles of broad- 
gauge construction and 1364 miles of narrow gauge 
since the discussion. The greater part of the latter 
extension was distinctly within the limits of 
territory assigned to the gauge, having to be 
carried out owing to the demands of the districts 
which are served. The practical impracticability 
in these cases of carrying out no further metre 
work only shows how difficult it is to retrace 
steps in this matter; but in the cases of the 
Aunrihar-Jaunpur line, and the Benares-Mirzapur 
Ghat, on ‘the Bengal North-Western system, the 
Nawai-Siwai-Madhopur on the Jaipur lines, the 
Lalkua-Ramnagar and the Bareilly-Soron of the 
Rohilkund and Kumaon system, and finally, the 
Bezwada-Masulipatam, all of them constructed on 
the narrow gauge within the last few years, there 
are junctions at one end or the other with the 
5ft. 6in. system. These comprise about 270 miles. 
Difficulties possibly in connection with interchange 
of traffic or other reasons may have prevented 
that adoption of the wider gauge on these lines 
which would be in the direction of compromise. 
Difficulties, however, there are sure to be in such a 
task, such as, we are inclined to think, will be in 
the way of any compromise worthy of the name, so 
that it is not unlikely that there will be any escape 
from the alternative of total gradual conversion or 
none at all. 

The advice given in 1906 was no doubt accom- 
panied by the responsibility of the knowledge of the 
serious cost of , following it, probably amounting 
to over £30,000,000, though spread over many 
years, a sum which will, of course be increased 
by delay, while naturally, ordinary extension 
would largely suffer, as any money available 
for railway construction would have to be 
divided into the two objects. So far, the 
evils of diversity have been comparatively moderate, 
but there is little question that in the near future 
they will be serious. We must remember that to 
get rid of their errors in this direction, Canada and 
the United States spent large sums of money, and, 
according to the Times of July 19th last, the 
Japanese Government are proposing to convert 
gradually the whole of their system of 6000 miles, 
commencing with the Tokio-Shimonoski line of 
704 miles. This, however, is not to correct 
diversity, which does not exist, but merely to 
increase capacity. Whatever the ultimate decision 
may be, and we are well aware that there is much 
to be said on both sides, sympathy must be exténded 
to the able engineers of the present Indian adminis- 
tration in the perplexity in which the “ consummate 
folly ” of the past has placed them. 


Increasing Accidents in Coal Mines. 


It is now possible to ascertain the number both 
of fatal and non-fatal accidents which occur every 
year in connection with the working of collieries in 
the United Kingdom. Prior to the passing of the 
Notice of Accidents Act, 1906, the number of 
casualties which did not terminate in death was 
merely reported at a few thousands per annum, but 
these only represented, as was tolerably well known, 
a small proportion of those which actually took 
place. The provisions of Section 1 of the Act in 
question, however, placed upon colliery owners the 
obligation to furnish returns to the Home-oftfice of 
all non-fatal accidents which disable miners for 
more than seven days, and the first reliable 
figures for statistical purposes relate to the 
year 1908. Of course, the standard of severity 
which formerly governed the notification of 
accidents allowed considerable latitude in its 
interpretation, and this explains why under the 
operation of the new Act the few thousands of cases 
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recorded in 1907 advanced to 141,851 in 1908. In 
itself this is a sufficiently alarming total, quite apart 
from the fatalities in the same year, and in the 
absence of earlier statistical information it is 
impossible to account for the numerically large 
figures for that year. But the position of affairs 
became aggravated in the following year, as the 
number of persons reported as injured rose to the 
formidable total of 153,306, or an augmentation of 
11,455 in 1909 over 1908. In considering the 
figures, it has naturally to be borne in mind that 
the army of miners also experienced an increase in 
the same years. In fact, the number of colliery 
workers has advanced uninterruptedly since 1898, 
although the individual production has simul- 
taneously declined, and the output of coal, with 
certain fluctuations, progressively increased to 1907, 
which was succeeded by a year of heavy reduction 
in 1908, and which was only partly recovered in 
1909. The production of coal, for instance, in 
1909, when 73,000 miners in excess of 1907 were 
employed, was actually 4,000,000 tons less than in 
the latter year, and although many of the workers 
represented by the increase of 26,000 in 1909 over 
1908 formed a natural augmentation due to the 
declining efficiency of the men individually, a large 
number can still be attributed to the coming into 
operation of the Eight Hours Act in most parts of 
the coal mining districts at the middle of the year. 
It was officially admitted in the House of 
Commons a few months ago, when questions were 
raised on the subject of the effects of the Hight 
Hours Act in the second half of 1909, that the 
number of accidents in mines had increased since 
the measure was brought into foree. How great 
the augmentation has been in the whole of the 
past year has already been shown from the figures 
quoted from the recently issued Blue-book, and 
although it is impossible to say definitely what 
particular number of persons were injured in the 
second half, it is reasonable to conclude that the 
second six months were responsible for the majority 
of the increase owing to the introduction of a large 
body of untrained men and by whatever acceleration 
.in working was rendered necessary by the operation 
of the Act. In the coal mines in certain countries 
on the European continent a great antipathy is 
manifested by the trained miners to the incursion 
of new workers who have had no _ experience 
of coal mining, as the former apprehend that 
the latter will tend to increase the degree of 
danger of all underground workers, and their 
antagonism is doubtless based upon good reasons. 
3ut in the desire to secure the advantages of 
the Eight Hours Act—questionable as they have 
so far proved, even from the miners’ point of view— 
the British miners have either overlooked this 
source of danger, or been compelled to accept the 
doubtful blessings bestowed upon them by the new 
Act. It was previously possible to introduce new 
workers gradually and train them accordingly, but 
the coming into force of the Eight Hours Act so 
largely disorganised the working conditions that it 
is impossible to attribute to any other cause most 
of the large extension in the number of persons 
injured in 1909. New men are always a danger to 
their tried and experienced fellow-workers, owing to 
ignorance or carelessness, and hence we have the 
deplorable total of injured that is recorded for last 
year. 

The case with regard to deaths from accidents in 
the coal mines in 1909 is equally as unfavourable as 
that with regard to the non-fatal accidents. Includ- 
ing years which have been characterised by serious 
explosions of either fire-damp or coal dust, causing 
death to over one hundred persons, the figures for 
1909 are more disastrous than in any previous 
year on record, or at all events as far back as 1873. 
The number of deaths from accidents last year was 
1453, as compared with 1308 in 1908, or an increase 
of 145, whilst the most unfavourable year previously 
registered was in 1878, or thirty-one years ago, 
when 1413 persons were killed. It is, however, 
not only in totals that the unsatisfactory state of 
affairs in 1909 is reflected, but also in the death- 
rate per thousand persons employed. The average 
death-rate per thousand persons engaged under- 
ground and on the surface was 2.24 in the ten years 
ended with 1882, and it declinedto1.81 perthousand 
in the decade ended with 1892, and to 1.39 per 
thousand in the ten years terminated with 1902. 
In 1909 the death-rate was 1.43 per thousand as 
compared with 1.32 in 1908, whilst the previous 
year in which a higher figure was recorded was 
1896, when the rate was 1.48 per thousand. 
Although many non-fatal accidents are due to care- 
lessness on the part of the miners, as is proved by 
the reports of the Home-office inspectors, it is 


impossible not to place upon the misguided legisla- 











tion represented by the Eight Hours Act the 
responsibility for a very large share in the increase, 
both in the number of casualties in this class, and 
in that of the fatal accidents. The operation of 
the Act has therefore so far been detrimental to 
the interests of the miners from the safety point of 
view as well as from the wages standpoint; and 
although the course of time may possibly mitigate 
some of the dangerous conditions which have been 
shown, nothing but the repeal of the obnoxious Act 
can soften the increased burdens which have been 
placed upon the coalowners and consumers of coal 
in general. 


Cleanliness and Contractors’ Trials. 


WE are sure we are expressing the opinion of the 
majority of naval officers whose business it is to 
attend the trials of H.M. ships, either in the 
capacity of inspectors or as a navigating party, 
when we protest against the lack of cleanliness 
that unfortunately so frequently distinguishes the 
accommodation on board during that period. It is 
not aneasy matter to keep any ship clean during 
trials, but there is not the slightest reason why 
there should not be great improvements in this 
direction to the benefit of all concerned. As matters 
stand at present the contractors for a ship are 
responsible for it until the vessel is finally 
handed over to the naval party on the completion 
of the acceptance trial. The main trials, how- 
ever, consisting of speed trials, gun, circle and 
auxiliary machinery trials are generally run some 
three or four months previously. In the case of a 
large vessel leaving, say, the Clyde or the Tyne, the 
vessel is navigated by the Admiralty staff, but the 
contractors are responsible for the internal economy 
of the ship and maintain a large engine-room staff 
on board. The ship's officers generally occupy for 
the time being the captain or admiral’s quarters 
and the contractors’ mess in the ward room, the 
sub-contractors or their foreman generally being 
quartered in the gun-room. The conditions are, we 
are well aware, quite unusual. There is always an 
unduly large crowd on board; temporary cabins 
have to be fitted up where possible, and, in addition 
to the ordinary crew, there is a huge record party 
to be arranged for somehow. Nevertheless, within 
twelve hours of the naval officers taking up their 
quarters on board, their part of the accommodation 
is clean and tidy; their own staff see to that. 


The contractors’ quarters, however, remain as 
a rule in a condition that reflects consider- 
able discredit on the firm responsible; the 


provision made for such cleaning as is done is 
totally inadequate, and the result is that after the 
two or three weeks which are invariably absorbed 
in getting through the programme of trials the 
ship is only to often in a very unpleasant state. 

Of course, from the contractor’s point of view, 
trials are a necessary evil to be carried out as 
quickly and as cheaply as possible. The crowded 
condition of the ship does not generally allow of 
many additional hands being carried, and, more- 
over, the civilian workmen are not brought up to 
the need for cleanliness that is so strictly enforced 
on board a commissioned ship, where the staff is 
large and requires employment while at anchor or 
in harbour, and, further, has the advantage of only 
having—except, perhaps, after coaling—to keep 
things clean. Prior to trials, the contractor 
would have to get them clean to begin with 
—a much more arduous task. Perhaps we 
shall be told that things are not really so bad, 
that, after all, it is only for a week or two, 
and that it would be a waste of money to try and 
do more than is done already. We take a strong 
objection to such a view. A dozen labourers on 
board for three weeks during a battleship’s trials, 
whose sole duty it would be to keep things clean, 
would not involve an expenditure of fifty pounds, 
while the additional comfort would be most 
agreeable. The ventilation even of some of the 
newest ships is not beyond criticism, and when a 
larger complement than usual is allowed to exist 
in what in one or two recent instances has been a 
very unpleasant condition, the state of that ship in 
three weeks’ time can be left to the imagination. 
Some of the catering contractors who specialise in 
arranging the supply of meals on board do extremely 
well under the circumstances, but this is not always 
the rule, and the contrast between the officers’ 
mess and that of the contractors is often very 
marked. 

After the trials, when a vessel returns for com- 
pletion everything is, of course, put into a condition 
of thorough cleanliness. Plenty of soap and water, 
scraping, polishing, and clean paint put an entirely 
different complexion ona ship. But to the naval 





| now in front of the valves. 





officer snatched perhaps from barracks, gunnery 
school or a commissioned ship, the ordeal of being 
thrust into a ship in contractors’ hands is anything 
but pleasant. He has little or no control over the 
firms’ workmen, but is compelled to insist on hig 
own portions of the ship being kept fairly well, 
while the contractor’s portion is an eyesore. We 
cannot help thinking that if the Admiralty were to 
take a firm stand and insist that ships on trial 
should be kept in a cleaner condition, such as their 
réle and the presence on board of commissioned 
officers demands, there would be no objection raised 
by the contractors. A vessel for a railway company, 
a mail steamer, or any first-class mercantile vessel, 
would never be sent out for trial in the condition in 
which we have seen several naval vessels recently, 
and while we are fully cognisant of the cifficulties 
of enforcing this improvement, it is one that should 
be insisted on just as much as is the excellence of 


| operation of the guns or the machinery. 


LOCOMOTIVES AT THE BRUSSELS EXHIBITION. 
No. 1. 


Tuk sections devoted to railway material in the 
Brussels Exhibition were practically complete by the 
middle of July, the annexe for rolling stock in the 
German section having been ready soon after the open-. 
ing of the Exhibition. The main railway hall is devoted 
to Belgian and French locomotives and rolling stock, the 
greater part being Belgian. 

The State Railways of Belgium are represented by two 
new types of powerful engines and another type dating 
from 1905; and as many as thirteen examples of these 
three types are on exhibition, the only difference to be 
found between any two engines of a given type being the 
colour of the paint used, which presents such a variety, 
with strong contrasts of brilliant hues of lilac, fawn, 
chocolate, sea-green, gamboge, slate-grey, &c., that the 
effect is almost bewildering, and gives the visitor an im 
pression of a very great number of different classes of 
locomotive, and for this reason the display is popular and 
attractive to the general public. 

Of the two new types of engine shown, one, Class 10), 
was illustrated on page 642, June 24th, and the other, a 
goods engine, Class 386, is represented by the engray 
ings given on page 227. The third type, Class 9, of 
which six specimens are also on view at the Exhibi 
tion, was fully illustrated in our issue of September 7th, 
1906. It differs only from the same model of 1905 in 
that the rocking levers for working the inside valves are 
now connected to the rear ends of the pistons instead of 
to the front extensions, as in 1905, and in consequence 
the outside valve movement is now driven direct, and in 
turn transmits the movement from the outside to inside 
valves, whereas in 1905 the inside valves were driven from 
an outside valve gear direct, and in turn transmitted their 
movement to the outside valves. This earlier arrange 
ment was the more complicated because it entailed two sets 
of rockers where one would have sufficed ; but in the interval 
of five years it has been found that the well-known effect of 
superheated steam in expanding metals was liable to cause 
elongation of those valve stems outside which have to 
support the stresses of the valve gear and also the work 
of driving the inside valves. Therefore, in the two latest 
types of engine there is a return to the system of 1905, but 
in another form. The transmission levers or arms are 
As the front end valve stem 
emerges from the action of the highly superheated steam 
in the valve chest the fibres of its metal are unde 
compression, and when the return travel takes place, 
under the traction of the lead lever at the opposite or 
back end of the valve, the valve stem has been cooled by 
the action of the cold outside air encountered by the 
engine while running. 

The success attending the employment of highly super- 
heated steam has been almost entirely dependent upon 
the introduction of suitable mineral oils which were un- 
known when very highly superheated steam was tried in 
locomotives fifty years ago. Even at present with poorer 
or unsuitable qualities of mineral oil troubles still occur, 
and seizing of the pistons may also result if the driver is 
not careful to attend to the oil feed directly the steam is 
cut off, as when running down hill. In the present case 
the Belgian engines are served with Wakefield’s oil, and 
all the latest Belgian engines but one at the present 
Exhibition are shown fitted with Wakefield’s new 
mechanical lubricator—one on each side of the engine, 
the ram being actuated by a rod pinned inside the 
expansion link at its top end, and as partly visible in 
the half-tone view of the engine. 

The new goods engine, which is designated Class 36, 
has ten wheels coupled. A four-wheeled bogie is con- 
stituted by a leading pair of small wheels, and by the 
first pair of driving wheels, in accordance with the 
Krauss-Helmholtz system. The weight of the main frame 
is carried on a central cradle swung from four oblique 
links on the bogie frame, the pivot being hemispherical 
in form and traversed horizontally by a safety pin. The 
side frames of the bogie are connected at their back end 
by atransverse spring sandwiched in a cross frame, which 
is suspended by swing links to the underside of the leading 
driving axle-boxes. A bogie of this construction is also 
exhibited separately, and labelled “ Flamme system.” 

In the two new engine types “10” and “36” the 
system of divided driving axles is employed, with the two 
inside cylinders connected to the second driving axle 
and the two outside cylinders to the third axle, the 
“ balancing ” being effected through the coupling rods. If 
the outside connected pair of wheels should slip the whole 
stress of the four pistons must be thrown, directly and 
indirectly, on the cranked axle; or if the inside connected 
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pair should slip the efforts of all four pistons are con- 
centrated, through the connecting and side rods, on the 
outside wheel pins. 
calculated to support such occasional stresses the parts 
would fail. But in the other Belgian State express engine, 
type 9, also exhibited, all motor stresses turn around 
one single point, which is perfectly balanced in itself with- 
out the intermediary of any coupling rods, the crank axle 
in this case being subjected only to the stresses of the 
inside cylinders, and the outside pins, for the outside con- 
necting-rods, transmitting the force almost directly to 
the coupling rods, with little influence upon the crank axle 
other than in regulating the synchronism of the two 
pairs of motion. The divided motion in the goods engine 
Class 36 has necessitated the use of specially long 
outside piston rods—so long that they have to be supported 
midway in a guide bearing carried by a steel casting stay 
bolted to the frame above the leading driving wheels. 
At the same time unequal lengths are employed for the 
four connecting-rods, and the balancing is therefore less 
perfect than it would be with all connecting-rods of the 
same length turning around a common centre. The 
frames are heavily braced by two transoms, before and 
behind the two pairs of driving axles, and these are 
carried up beneath the boiler. In the motion and 
mechanism there is nothing surviving from the Scotch 
locomotives of Mr. MacIntosh imported in 1896, and in 
the boiler the only constructive detail suggestive of British 
practice is the angle ring securing the boiler to the smoke- 
box. The boiler, as a whole, may be said to be of the 
Flamme-Sehmidt arrangement. The simpler appearance 
of the goods locomotive, with all four cylinders in one 
transverse line, appears to have created a better impres- 
sion at the Exhibition than the “ Pacific” type with its 
huge platform in front. The Belgian State Railways 
compound engines, of which there is now a large number 
in service, do not figure at the present Exhibition. 

The French Northern Railway is exhibiting a marine 
water-tube fire-box locomotive for its express service, in 
which the system of water tubes has permitted the 
raising of the pressure to near that which is common in 
water-tube boilers—in this case 250]b. This engine is 
interesting from the faect—which remarkable if 
correct—that the drivers, according to the state- 
ment of the official in charge, work this engine with a 
cut-off of only 20 per cent. in the high-pressure cylinders, 
and also of 20 per cent. in the low-pressure cylinders. 
This refers to trains of about 300 tons, on level line, at 
sixty miles per hour. Such equality of cut-offs is of the 
greatest importance for the successful working of com- 
pound locomotives; the power is then nearly equally 
divided between the two groups of cylinders; the efforts 
on all four crank pins are balanced, the engine runs 
steadily, and the greatest steam economy is realised. 
Under these conditions two sets of valve mechanisms and 
one reversing gear could be dispensed with, or two 
valves could be made to distribute to four cylinders. 
The engine is effectively a compound locomotive, but 
it works with a 20 per cent. boiler steam admission to 
two cylinders only, in place of the corresponding admis- 
sion of 20 per cent. usually required for four cylinders, 
of a similar diameter, in-aimple engines. 

Contrasting this novel method of working—for the 
French Nord—with that which is usual with the “ Atlan- 
tic ” types of the Nord carrying 225 lb. pressure, the latter 
are operated, under the conditions just indicated, with an 
admission to the high-pressure cylinder = 38 per cent. 
and to the low-pressure cylinder = 65 per cent. This is, 
of course, the familiar semi-simple semi-compound 
method, involving a low receiver pressure— 41 1b. only— 
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locomotive weuld therefore appear to be the most inter- 
| esting feature in connection with the French locomotive 
exhibits at Brussels. 





SIROCCO ENGINEERING WORKS, BELFAST. 


A sort time ago a new foundry was put in operation at 
the Sirocco Works, at Belfast, of Davidson and Co., 
Limited. Of this we propose to give a description in 
the following article; but before doing so, it may be of 
‘interest, perhaps, if we make a short reference to the 
Sirocco Works themselves. These works were started in 
1881 on a very small scale, and consisted at that time of 
a small single-storeyed building, in which about a dozen 
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hands found employment. In those early days the ground 
on which a large portion of the works now stand was 
marsh land, covered at high tide by the waters of the 
Lagan, which rose to a point halfway up the present 
vard. In time, however, the course of the river was con- 
fined by a strong wall, and the land thus gained was 
gradually filled in and made ready for the buildings 
which now cover it. Almost every year has seen some 
addition. In 1885 the original building was extended in 
length, and a number of storeys added, to cope with the 
demand for the different types of tea machines which had 
been placed on the market since the inception of the 


works. In 1889 the buildings on the east side of the pre- 



























































THE SAND STORE 


and a correspondingly low mean effective pressure in the 
low-pressure cylinder. By giving a still longer admission 
to the low-pressure cylinder and shortening the high- 
pressure cylinder cut-off, the receiver pressure is further 
lowered to 25 lb. or 20 lb., and the machine becomes prac- 
tically a simple engine in a compound-built locomotive ; 
and it is easily outdistanced in a test against an ordinary 
single-expansion engine worked with superheated steam 
or against a balanced compound locomotive using satu- 
tated steam, The new method of working the Nord 


| sent works yard were erected. In 1897 the western side 
| was still further increased; while in 1905 the large 

| machine shop at the end of the yard was erected and in- 

| creased in size in 1908. The iron foundry is the latest 
addition to the works, and the whole establishment is 
shown in the plan given above. 

The increase in the size and number of buildings coin- 
cided, of course, with a similar development in the 
manufactures of the firm. This part of the history falls 

| naturally into three decades ;—During the first ten years 





the output of the works consisted almost entirely of what 
are now known throughout the tea planting industry as 
| the up-draught Sirocco driers, which rely on natural draught 
for the circulation of the hot air through the tea leaf. In 
the second decade, the mechanically operated Sirocco 
tea driers were placed on the market. In this type of 
drier the warm air is drawn through the drying chamber 
by mechanical means, viz., by the aid of a fan. During 
| this period other forms of tea machinery, such as sorters, 
| packers, &e., were also brought out. The concluding 


| decade may be termed the fan decade, as the introduc- 
| tion of the well-known Sirocco centrifugal fan, which we 
described at some length in our issue of June 21st, 1901, 
marked a very important step in the progress of the 
firm. 


This fan, which was originally intended for ise 
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SIROCCO WORKS 


with the mechanically operated tea driers, proved to be 
such an efficient machine for the propulsion of air that its 
employment rapidly extended into other industries. Less 
than ten years ago Sirocco fans requiring about 15 horse 
power were considered large, but since then their capacity 
has been gradually increasing until at the present time 
the firm is supplying large mine fans taking 1000 horse- 
power and more for their operation. 

The lay-out of the manufacturing portion of the works 
is, as will be seen, in the form of the letter “LL,” at the 
heel of which is situated the raw material store, which is 
in direct communication with the sheet metal depart- 
ments forming the long leg of the letter, as well as with 





THE CHARGING PLATFORM 


the large machine shop, which is represented by the 
horizontal leg. The foundry is a separate building 
entirely, and is built on the ground between the machine 
shop and the river Lagan, to which the works have a 
frontage. The works now give employment to some 
500 hands. 

The foundry has, as will be seen in the plan, been 
erected at the river’s edge and parallel to the large 
machine shop, which lies at right angles to and at the 
end of the roadway passing down the centre of the works, 
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It is a lofty building of steel work construction with brick 
walls, in two bays 50ft. and 30ft. wide respectively by 
227ft. in length and 30ft. high to the eaves of the large 
bay. It is particularly well lighted, a very large propor- 
tion of the roof having been glazed on Heywood’s 
patented system, the glass being of a special kind in 
order to diffuse the sunlight and to prevent the direct 
rays from entering the building. The numerous windows 
in the side walls are all fitted with steel frames. Eternite 
slates cover the unglazed portion of the roof, and for 
ventilation purposes the lantern shaped apex of each bay 
is provided with louvres. The building has two entrances, 
one at the end nearest the machine shop, the other at the 
far end of the side wall directly opposite the street | 
entrance, by which the raw material, such as pig iron, | 
serap, coke, &c., is brought into the foundry. Both 
entrances are provided with weighbridges and weighbridge | 
offices ; that nearest the machine shop serves also as a 
foundry store, the material being issued through a sliding 
window into the foundry direct. Standing at the entrance 
nearest the machine shop, the cupola house is on the 
right, with the adjoining sand store beyond. On the 
left is the small bay adjacent to which is the core stove 
building with its 65ft. chimney. Outside the cupola 
house is a large yard paved with granite setts, for the 
storage of scrap and pig. In this yard and connected to 
the foundry by a covered way, is a workmen’s lavatory, 
which also serves the adjoining machine shop, and is 
fitted up on the latest and most improved sanitary lines. | 
A paved road from the foundry yard leads right through | 
the end of the building, so that parts may be loaded and | 
unloaded by the aid of the travelling crane in the main | 
bay; the road continues right round the river side of the 
foundry and joins the main road, which passes through the | 
works to the main street entrance between the two office 
buildings. | 

The moulding of large castings will be carried out in | 
the main bay, and light castings in the small bay. The | 
fettling shop is situated at the machine shop entrance, so 
that the castings when finished can pass straight into the 
works. It occupies a section of the building 40ft. in 
width extending right across the two bays, the part where 
heavy castings will be dealt with being paved with square 
setts and the remainder with wood blecks. At the far 
end of the small bay is the brass foundry, measuring 
30ft. square, and equipped with four furnaces. It is walled 
off from the main foundry.- A passage-way formed of 
cast iron plates laid on concrete has been adopted te 
facilitate the communication and the passage of bogies 
throughout the shop. 

In the cupola house are two 5-ton cupolas made by 
James Evans and Co., fitted with special spark arresters. 
The blast is supplied by a 55in. diameter Sirocco high- 
pressure fan, direct coupled to a Mather and Platt motor, 
and situated on the steel plate floor of the charging plat- 
form. The fan blows downwards through piping to the 
wind belts of the cupolas. A two-ton electric hoist, made 
by Royce Limited, is provided for taking up the raw 
material to the charging platform. In case of break- 
down the material can either be carried up the stone | 
staircase built round the hoist well, or raised by an 
auxiliary hoist placed on the outside of the building. The 
cupola house contains also a “Sly” cinder mill, which | 
deals with the slag discharged from the cupolas at the end | 
of a blast, and separates in a very ingenious manner all 
the small pieces of metal which may be left in the slag 
and which would otherwise be lost. The metal is re- 
turned to the cupolas and the coke is utilised in a 
Hislop stove, referred to later on, and a considerable 
economy is effected thereby. 

The sand store, which adjoins the cupola house and 
communicates with the foundry yard, is equipped with a 
6ft. * Cumming” pan mill for grinding sand, and also 
with three swinging sand sifters. All these machines are 
belt-driven off shafting operated by an electric motor. A | 
large Hislop core stove with producer has been installed. 
It measures 27ft. by 12ft. by 10ft. high ; provision has also 
been made in this building for a duplicate stove to meet 
future requirements. The steel frame bogies for carrying 
the cores run on rails, and can be withdrawn from the 
stove by means of the crane in the main bay, a special 
attachment having been provided for this purpose in the 
floor of the foundry. The small cores are dried in a| 

















Whiting drawer type core oven situated at the end of the 
small bay beside the brass foundry, so that it can serve 
both the latter as well as the main foundry. The fettling 
shop is equipped with a “ Sly ” tumbling barrel for cleaning 
small castings, and also with a double wheel emery 
grinder, grindstone, and vertical drilling machine. The 
large bay is served bya 10-ton three-motor travelling crane 
made by Royce, of Manchester. Provision has been made 


for fire and water service, and telephonic communication | 


with the works office is arranged. All the machines 
throughout the building are driven by electric motors, 
taking current from the Corporation mains. The lighting 


for night work is by flame are lamps, but gas has also | 


been laid on for use in case of necessity. 

To ensure uniform quality the metal is tested every 
day by Keep’s mechanical analysis test and a careful 
record kept. This enables the foreman to regulate his 
mixture with absolute certainty. The castings are made 
in loam, dry sand, and green sand. They are of the usual 
type required in an engineering works, and consist chiefly 
of the parts required for the Sirocco air heaters, bases, 
&ce., for the fans. Castings up to three tons in weight 
have so far been made in the new shop. 

The architect of the building is Mr. James H. Lang, of 
Manchester. To the builders, Messrs. Robert Gilchrist 
and Son, of Glasgow, Messrs. Davidson assign great 
credit for the prompt manner in which they executed the 
contract, they having completed the building in five and 
a-half months. All the steel work was supplied by Red- 
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successfully taken the water. The first keel plate of the Orion 


| was laid on November 29th last year, so that only 264 days, 


including Sundays, elapsed between that time and the date 
of her Jaunch. 

As in the case of all warships built in recent years the 
Admiralty has exercised great secrecy regarding the design 
and structural details of this the latest of our battleships, 
and anything written concerning her must be regarded as 
being largely surmise. From what we can gather, however, 
it would appear that the forecast, which appeared on page 
556 of our issue of November 26th last—three days before 
her first keel plate was laid—will prove substantially correct, 
She is, at all events, to be a ten-gun ship with five barbettes 
arranged on the centre line, the second and fourth barbettes 
being raised so that they can fire ahead or astern respectively 
over the first and fifth barbettes. It was, however, stated 
that the guns in these barbettes would be 12in. guns, but it 
is now practically certain that they will be 13.5in. The 
whole of the ten guns will be able to fire on the broadside, 
It will also be seen that four guns can fire right ahead and 
four astern, while by firing slightly at an angle six guns can 
be made to bear very nearly straight ahead. 

In the case of the Neptune, which immediately preceded 
the construction of the Orion at Portsmouth, and the dis 
placement of which was very nearly 20,000 tous, the arrange 
nent of the guns was quite different. There was one two-gun 
barbette on the centre line forward, then a two-gun barbettc 
placed on the port side, and further aft still another on the 
starboard side, and two two-gun barbettes right aft. By 
means of this arrangement six guns could fire dead ahead 
and eight dead astern, but though all ten guns could fire on 
the broadside, the angle of fire of one of the guns was limited. 
Two engravings showing the guns on the Néptune are given 
on page 231. The secondary armament of the Orion is, we 


believe, to consist of twenty 4in. guns, and her armour will - 
| vary in thickness from 4in. to 12in. 


The same uncertainty exists regarding the actual dimen 
sions of the Orion as there is concerning her armament and 
armour. It is believed, however, that the vessel is 545ft. 
long between perpendiculars and 584ft. long overail, and that 
she has a beam of 87ft. Her displacement is given variously 
between 22,500 tons and 23,500tons. Perhaps if 23,000 tons 
be taken it will not be far from the mark. It is said that 
her full coal capacity will be 2700 tons and her normal capa 
city 900 tons, and her designed speed is stated to be 21 knots, 
which will be obtained by four sets of turbine engines of an 
aggregate horse-power of 27,000, working on four shafts, 
there being eighteen Babcock and Wilcox boilers, which can, 
if required, burn oil fuel, of which about 1000 tons is to be 
carried, 


TARLESS COKE. 


WE have recently had opportunities of seeing, in opera 
tion, » plant for the production of coke from which all (h« 
tar-like matter has been removed. This plant has been 
erected in Battersea by the Tarless Fuel Syndicate, of 70 
Bishopsgate-street Within, E.C. The original invention is 
due to Mr. W. S. Simpson, of 165, Victoria-street, West 
minster, but the present plant has been largely worked out 
by Mr. C. W. Tozer, who on two occasions visited the 
installation with us and explained its working. 

Briefly put, the process is the distillation of the coal under 
a high vacuum. For this a number of advantages are 
claimed, the chief among which are that the process of 
coking is very much quicker than it is when not carried out 
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path, Brown and Co., Limited. We are enabled, by the 
courtesy of Messrs. Davidson, to give on pages 224 and 
228 a series of views of the new foundry, and we also 
reproduce on page 229 a few photographs taken in other 
parts of the works. 


H.M.8.8. ORION AND NEPTUNE. 


THE battleship Orion was launched at Portsmouth on 
Saturday, and is the fifth vessel of the Dreadnought or 
improved Dreadnought type which has been launched from 
that dockyard. Lady Winchester performed the naming 
ceremony. We are enabled to give on this page two engrav- 
ings showing the appearance of the vessel just after she had 








under vacuum, that more by-products are recovered, and 
that the quantity of fixed carbon in the coal is not altered. 
This means to say that if the original coal contains about 50 
per cent. of mixed carbon, the resulting coke will have some 
75 per cent. 

With so much preamble we can proceed to describe th 
plant, and it may be explained that though it is small, it has 
been laid down on practical working lines, and is engaged at 
the present time in the continuous production of coke, to- 
gether with the accompanying by-products, from various 
grades of coal. The plant as it exists at Battersea consists of 
five retorts carried in a firebrick setting, the necessary heat 
being derived from a gas producer arranged alongside it. It 
will not be necessary to describe the producer or the setting. 
and we need only say that the former can be fed with coke or 
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other fuel, and that as much of the gas produced in the 


coking as is required can be used to supplement the gas of the | 


producer. 

We must, however, say a word or two as regards the 
retorts. They are of two forms, two larger and three 
smaller. The larger have a form in cross-section shown in 
the accompanying engraving. They are made of cast iron, 
are some 15in. in diameter by about 8ft. long, and are placed 
vertically. They hold different weights of coal, according to 
the form in which the latter is fed into them, whether in fine 
dust or in peas or nuts, but it may be taken as being from 
90 lb. to 105 lb. It is intended in commercial practice that 
the retorts should hold about 150 1b. each. Each retort, as 


CROSS SECTION OF RETORT 


will beseen, is divided into three equal sections, and they are, | 


when filled, closed at each end with a cover provided with a 
packing groove, into which is inserted asbestos packing. 
When both covers are clamped tight the joints formed are so 
good that an excellent vacuum can be maintained on the 
retorts being exhausted by a vacuum pump. The three 
smaller retorts are simply round barrels about 54in. in dia- 
meter and 8ft, long, and each holds from 40 lb. to 501b. of 
coal. As in the case of the larger retorts, these also are 
closed at both ends by covers fitted with packing grooves. 

The smaller retorts are really only for experimental pur- 
poses, and it is prohable that in a large commercial plant the 
form of the larger retorts will be adhered to. 


The five retorts are connected to a vacuum pump through a 
series of washers which we shall now describe, and each 
retort can be put into or cut out of the circuit at will by 
means of the necessary cocks. The washing and tar- 
| removing circuit consists first of all of a set of three closed 
| wash or tar-boxes arranged near one another. These are 
| each provided with a water seal, which is always kept at a 
| certain height by means of an overflow. The pipe coming 
| direct from the retorts is taken down below the surface 
| of the water seal in the first box. A further pipe, the end of 
| which does not descend as far as the surface of the water, 
| leads away the gases which bubble up through the water to 
| the second box, but in doing so it is taken vertically upwards 

to a height of over 30ft., so as to prevent the water or spray 

being sucked over with the gas. The second and third boxes 
| are exactly similar to the first, and the duty of all three is to 
| remove as much as possible of the tar from the gas. The tar 
| is deposited at the bottom of each box, from which a pipe 
| leads in each case to one of three tar-catching pots placed at 
a lower level. These pots are provided with cocks, by means 
| of which the collected tar and liquor can be drawn off at 
intervals. 

The three tar boxes remove a large proportion of the tar, 
but not quite all of it, and accordingly the discharge pipe 
from the third box, after being taken vertically for a height 
of over 30ft., as in the case of the pipes already mentioned, 
is led down to a revolving washer of special form, which also 
has a water seal and which completes the removal of the tar, 
especially that brought over in the form of spray, very 
satisfactorily. No risk of failure has, however, been taken, 
and so that it might be absolutely certain that no tar might 
| find its way to the vacuum pump, the discharge from the 
revolving washer, after having been taken up to a height of 
| over 30ft., is led down to a final box—also provided with 
| a water seal—the discharge pipe from which is taken direct 
to the suction of the vacuum pump. 

This pump is a small single-cylinder horizontal machine 
driven by an electric motor. We are informed that there has 
never been any trouble with this due to tar, and we have 
| seen it acting perfectly after a continuous run of four days 
| and three nights. We understand that it runs indefinitely 
| without giving any trouble whatever. Without having 
actually seen the cylinder opened up, we think it can safely 
be taken as true that no tar reaches it. The vacuum 
| produced varies somewhat in the course of working, and as 

we saw it it was generally from 20in. to 22in. as indicated on 
a gauge near the pump, and some inch or so less than this at 
| the retorts. 
In order to ease the discharge of the gas from the pump a 


small centrifugal exhauster is then put in the circuit. This we 
gathered was not an absolute necessity, and may be cut out 
and the gases passed through a by-pass if required. The gases, 
after passing through a closed wash box, are led from the ex- 
hauster to a revolving washer, similar to that used for removing 
the last traces of tar, and in this much of the ammonia and 
other substances not already taken up in the previous wash- 
ings is extracted. Further removal takes place in two cast 
iron closed collectors through which the gases are passed in 
series on their way to a final treatment in a small coke 
scrubber some 4ft. high and 2ft. in diameter. When the gas 
leaves the latter it is colourless and is evidently very rich and 
burns with a bright flame, which we roughly judged— 
though as we did not test it photometrically the figure must 
te taken as a guess—as being of about 20candle-power. We 
tested the gas with wet litmus and failed to detect any 
alkaline reaction, so that all the ammonia had evidently been 
removed. 

The discharge of washer water from the coke scrubber is 
led back to one of the two collector boxes just mentioned, and 
the discharge of liquor from this box is led to its fellow, a 
slight difference in height enabling this flow to take place. 
The overflow from the second collector box is then led back 
to the revolving washer already mentioned as following the 
exhauster from the vacuum pump, and the final discharge 
from the washer passes into a pot in which the liquor is stored 
and drawn off at intervals. 

Naturally the time of treatment varies not only with dif- 
ferent coals, but with the different temperatures which it is 
considered desirable to use. We may say that we have seen 
charges drawn after being about 2} hours in the retorts, and 
it is stated that in general practice it may be taken that. to 
charge, coke, and discharge may all be accomplished iu 
2% hours as an average, the retorts being immediately ready 
for recharging. The coke produced is of excellent quality 
throughout, and we are informed that the whole of the tarry 
matter has been removed from the coal. This statement is 
confirmed by Messrs. Annabel and Young, analytical 
chemists, of Victoria-street, Westminster. 

In the present instance the bottom doors of the vertical 
retorts are kept closed by a special toggle arrangement, which 
is worked by screws and hand wheels. In a larger installa- 
tion the work would be done by means of compressed air. 
The top covers are simply kept in position by screwed boits 
and nuts. When the charge has been operated on for some 
ten minutes or so, it is customary to slack away the bolts, 
the pressure of the atmosphere on the covers being then 
enough to keep the latter tight and to maintain the vacuum. 
This slacking away is a precautionary measure in case there 
| should be any stoppage in the system which might give rise 
| to a pressure in theretorts. The heat used in the case of the 
| coal which we saw coked varied from about 950 deg. Fah. at 
| the commencement to about 1050 deg. Fah. at the conclusion, 

these temperatures being gauged by means of a pyrometer 
| inserted in the hole shown in the centre of the retort. When 

the coking is completed the bottom doors are opened, and the 
| coke is allowed to fall on to a cement floor, where it may be 
| cooled by water spray and then raked up an incline ready for 
|removal. The mere act of falling the 5ft. or so between the 
| bottom of the retorts and the floor is enough to break up the 
| coke into pieces of usable size. 

It is claimed that this process removes a great deal more 
|of the by-products than does any other system of coal 
| distillation, and that, moreover, these are all preserved and 
recovered, practically nothing being lost. This is attributed to 
the fact that the work is carried out under vacuum and that 
no oxidation can take place. 

It should be stated that the system is by no means con- 
fined to the distillation of coal. Successful results have been 
obtained in the distillation of shale. For this purpose 
samples of shale from Scotland and from Australia, the latter 
being, as is well known, renowned for its richness, have been 
obtained and experimented upon. In the case of the Scotch 
shale it was found, so we understand, that the whole of the 
oils could be removed during a period of treatment which did 
not exceed one hour. It is stated that during this time a 
better result was obtained than that realised by the usual 
process, which takes about 16 to 24 hours to complete. The 
Australian shale, which is of a firm and hard nature, took 
from 1? to 2 hours to give up all its oil in this plant, but 
according to the figures supplied to us, nearly 134 gallons 
were obtained from a ton, as compared with 90 gallons got 
from it by existing processes, which require from 18 to 24 
hours to carry out. 








BRITISH SHIPS AND SEAMEN.—Jt should serve to calm the fears 
that have been entertained regarding the manning of our mer- 
chant navy to learn from the Blue-book recently issued by the Board 
of Trade that there is an increasing. predominance in the number 
of British sailors over the number of foreigners employed. In 
1908 there were 20,000 more British subjects in the British 
merchant service than in 1903. Previous to 1903 the largest 
number of British sailors ever employed was in 1893, when the 
total was 186,620 ; so that from 1903 to 1908 the number increased 
from 10,000 below to 10,000 above the previous maximum reached 
in 1893, Apart from questions of economy, and perhaps of effi- 
ciency, which may stil] weigh with certain classes of shipowners, 
the tendency is as gratifying as it is nationally healthy. 

RANKINE HALL.—Recently the members of the Institution of 
Engineers and Shipbuilders in Scotland, decided to name the 
principal lecture hall in the Institute’s new home, Elmbank- 
crescent, Glasgow, ‘‘The Rankine Hall,” in memory of Prof. 
Macquorn Rankine, who was first president of the Institution at its 
foundation in May, 1857. William John Macquorn Rankine, 
whose reputation as a teacher and writer on engineering sciences 
was almost world-wide, was professor of civil engineering and 
mechanics in Glasgow University from 1855—he was appointed 
when in his 35th year—till his death in 1872. Not only as first 
president, but also as one of the small coterie with whom the 
inception of the Institution originated, it may almost be said of 
him that he founded the Institution. The energy and enthusiasm 
which he brought to bear on its inception went far to establish 
it on a permanent basis. Many of the most progressive Clyde 
shipbuilders and engineers of to-day and yesterday, received their 
scientific training under Rankine. One of the most distinguished 
of these—Mr. John Inglis, L.L.D., of Pointhouse Shipyard 
himself an ex-president, is about to present to the Institution a 
new portrait of his old professor, and it will doubtless occupy a 
prominent position in the Institution premises, either near its 
main entrance, or above the presidential chair on the platform of 
Rankine Hall. The portrait has been painted to Dr. Inglis’s 
order by Mr. Robert Crawford, Glasgow, and represents Prof. 
Macquorn Rankine seated in his robes as professor of civil 
engineering and mechanics at Glasgow. University. No date has 
yet been fixed for handing over the portrait, but the event will 
likely be attended with some little ceremony. 











929 


avg 


THE ENGINEER 











Ava. 26, 1910 





ELECTRICALLY DRIVEN HOT 


SA W 


DAVY BROTHERS, LIMITED, SHEFFIELD, ENGINEERS 

















A NEW MOTOR-DRIVEN HOT SAW. 





THE type of hot saw herewith illustrated possesses, in 
comparison with the swinging or dipping-blade types, the | 
advantages of increased stability of the saw blade, and | 
simplicity in general arrangement. The present machine is | 
intended for cutting round bars up to 5in. in diameter, joists, 
channels, angles, and other sections, when at a temperature 
of about 600 deg. Fah. It will be noticed that the construc- 
tion throughout is massive, the large foundation area being 
an especially conspicuous feature. In this way the machine | 
is practically free from vibration. 

The built-up foundation carries, in four guides, a strong 
frame, sliding horizontally, the stroke being effected by a 
hydraulic ram between the side bars of the frame. Water- 
cooled journals at one end of this frame support the spindle 
for the saw blade, which blade is 48in in diameter. At the 
other end of the sliding frame an adjustable table carries a 
pulley shaft, directly coupled to which, and fixed to the same 
table, is a 40 horse-power electric motor. 

The saw spindle is driven by two belts passing round 
pulleys on each side of the blade. To facilitate the changing 
of the saw blade, and to obviate removing the spindle from 
its bearings when doing so, the saw spindle is divided in the | 
centre, and the blade attached to it by bolts passing through 
flanges. | 

This tool has been constructed for the Talbot Continuous | 
Steel Process, Limited, by Davy Bros., Limited, Park Iron- 
works, Sheffield. 


| 








A T-SQUARE LOCK. 


TOWARDS removing the mechanical difficulties of draughts- | 
manship much ingenuity has recently been expended on the | 
designing of apparatus and adjuncts intended to replace or to 
amplify the ordinary drawing board, tee, or set square. Our | 
attention has recently been called to a simple patented device | 
manufactured by Wm. J. Brooks and Co., Letchworth, 
Herts, whereby it is intended that a tee square may be locked 
in any position sufficiently securely, even when using an 
inclined board, to set both hands free for the manipulation of 
set squares and pencil. 

The accompanying engraving represents the lock applied to | 
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a tee-square, Figs. 3, and 4 being enlarged views of its 
details. The device consists of a thin nickel plated rod R 
running the full length of the blade, and projecting in the 
form of a claw, C, over the right-hand edge of the board. The 
left-hand end of the rod carries a knob K, and spring 8S. T, 
H, and B are brackets supporting the rod, and are screwed to 
the blade. The pressure of the spring pulls the claw against 
the right-hand edge of the board, and in consequence holds 
the stock of the square against the left-hand edge. In this 
position the square is sufficiently secure to permit the | 
draughtsman to remove his hand from it without fear of its | 
shifting. To move it into a parallel position the knob is | 
pressed to the right, a simple operation carried out almost | 
automatically by the left hand when grasping the stock pre- | 
paratory to shifting the square. If it be desired to draw an | 
inclined line the knob is pressed to the right and turned until | 
the claw becomes disengaged from the recess in the plate B, | 
-nd takes up the position shown in Fig. 4. 


» 


| steel viaduct approaches. 


' top floor, which is used for storage. 
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| away. 





| of about 150 lb. per square inch insida the cylinder. 


the hoppers collect and carry off liquids. The stokers foog 
material from these storage bins into rectangular steel shoots 
directly over the furnaces. The bottom is formed by 
sliding door, which is opened by the fireman as fresh material 
is required. The material falls first upon a drying grate, ang 
from this it is pushed forward on the combustion grates by 
means of small stoking doors. When a mass of thoroughly 
burned clinker has collected on the grate, counterweighted 
doors are opened, and the clinker drawn out and broken, falling 


through shoots to steel railway wagons, in which it is allowed 


to cool outside the building. Each furnace has six grates 
with a common combustion chamber, and each grate has its 
own ashpit and air regulating apparatus. Forced draught js 
used, but the velocity in the combustion chamber is so slow 
that there is no dust or partly consumed matter carried 
The feeders, firemen, and clinkermen are separate 
gangs, working independently on separate floors; the first 
and third feed the raw material and remove the burned pro- 
duct, while the second have only to keep the fires hot. 


A LARGE CHEMICAL FIRE ENGINE. 





WHAT is claimed to be the largest portable chemical firo 
engine yet constructed by a British firm has recently been 
supplied by Merryweather and Sons, Limited, of Greenwich, 
to a South American fire brigade. The principle of such 
engine is now well known, and needs no lengthy discussion 
here. Briefly we may say that it depends upon the forma- 
tion of carbonic acid gas within a cylinder containing water, 
in which bicarbonate of soda has been dissolved. he 
generation of the gas results from the breaking of a lead 
bottle containing sulphuric acid, and gives rise to a pressure 
A 
special hose pipe is supplied, and by opening a cock the liquid 
contents of the vessel are forced out and directed on to the 
fire, where the combined action of the water and the carbon 


| dioxide in putting out the flames comes into play. 


| 


A large electric railway bridge.—Some idea of the import- | 


the fact that one of these lines, having a system of about 
500 miles, is completing a large bridge over the Mississippi 
River which has three channel spans of 518ft., five flanking 
deck-truss spans of 150ft. and 250ft., and about 14 miles of 
The three main spans have trusses 
30ft. apart and 78ft. deep, with two lines of railway between 
the trusses and two 12ft. driveways on the outside. The 


| deck spans have a similar arrangement, with steel poles at 


intervals to support transverse 6in. steel channels for the 
attachment of the trolley wires. The gradients are 1 in 57 
on the viaducts and 1 in 115 on the flanking spans. The 
live load on the railway is taken as a continuous train—on 
each line—of 75-ton bogie motor cars 40ft long, with 6ft. 
bogie wheel base, 31ft. total wheel base, and Yft. between the 
nearest axles of adjacent cars. For the driveways the load 
is a 17-ton steam road roller, or 1001b. per square foot. The 
material is medium open-hearth steel, 62,000 1b. to 70,000 Ib. 
ultimate tensile strength, 37,000 lb. elastic limit, 22 per cent. 


| ance of electric railways in the United States is afforded by | 


In the present instance there is a separate exit whence gas 
alone can be drawn off in addition to that for the water, 
Two copper cylinders, each 6ft. 6in. in length over all, with 
an internal diameter of 3ft., are provided, the spherical ends 


| being both brazed and riveted on to secure ample strength. 


Each cylinder has a capacity of 248 gallons, and is tinned on 


| the inside surface so as to resist the corrosive action of the 


acid. As shown in the engraving, there are four connections 
provided with screw-down valves on the cylinder ends. One 
of these is for filling purposes, a second acts as an overflow 
a third supplies the hose with the liquid, and a fourth with 
the gas. Two hoses—one for each cylinder—are carried at 
the ends of the framework. These hoses are of the hydrauli: 
pattern, and permit of the liquid being expelled whether the 
reel is entirely or only partially unrolled. The hose pipe on 
each reel has a length of 300ft. 

When working the engine the two cylinders can be brought 
into action separately or together, as the liquid and gas 
deliveries can be connected to either or both of the hose 
pipes. The whole plant, as shown in our engraving, is 
carried on a strong channel-iron frame, and is arranged to 

















MERRYWEATHER’S CHEMICAL FIRE ENGINE 


elongation in 8in. For eyebars the requirements are 
57,000 lb. ultimate strength, 30,000 lb. elastic limit, and 
12 per cent. elongation in 20ft. All rivet holes are punched 
qzin. small and rimered to exact size. 
inainly on its own land, but—like many railways of its class 
—passes through the streets of towns and villages operating 
a local tramway service as well as express train service. The 
new bridge will give access to the city of St. Louis, and the 
cars—or trains—will run on a double line through the streets 
to a large passenger and goods station in the business 
district. 

A garbage incinerating plant.—The city of Milwaukee 
has recently put in service a large garbage or refuse 
destructor, with furnaces of the Heenan type. The plant 
has a capacity for disposing of 300 tons per day. No separa- 
tion is made, the plant being designed to burn mixed refuse. 
The building has four 75-ton units, each complete and inde- 
pendent, but all served by the same system of conveyors, &c. 
The refuse is collected by the city and delivered partly by 
24 yard dump carts and partly by carts having removable 
bodies of 14 yards capacity. ‘The former discharge their con- 
tents into steel boxes set in pits beneath the driveway, the 
boxes and the removable bodies being raised by cranes to the 
Gutters and drains in 


The railway is built | 


be bolted on to a motor chassis when it arrives at its destina- 
tion. Two scaling ladders are carried above the cylinders on 
wrought iron supports. 








STANDARD PorTLAND CEMENT.—We have received from the 
Engineering Standards Committee, a copy of the revised British 
Standard Specification for Portland cement, which has just been 
published. Since the issue of the first revision of the specification, 
the Committee have continued their investigations into th« 
question of the determination of the initial setting time of cement. 
It was found that while the final setting times determined by th: 
British Standard and Vicat needles approximated very closely, th 
initial setting time as determined by the former differed con 
siderably from that given by the latter, and also from that 
obtained by the rough-and-ready test of the finger nail. It was 


| considered preferable that one instrument should be specified for 
| determining initial and final setting times, and the Vicat needle 


| has been adopted. 


The Committee further recommend that ne 
expansion test of the plunging type be inserted in the standard 
specification. A minimum lime content, and the total loss on 
ignition are now specified, and provision is made for limiting the 


| total amount of sulphur present whetber as sulphides or sulphate-. 


The instructions for gauging cement have also been somewhat 
modified. The foregoing are the principal points in which tle 
specification differs from that which went before it, 
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BUCKET AND SUCTION DREDGER OZAMA 


FERGUSON BROTHERS, PORT GLASGOW, BUILDERS 











A COMBINED BUCKET AND SUCTION DREDGER. 


THERE has recently been completed by Messrs. Ferguson 
Brothers, of Port-Glasgow, the powerful sea-going dredger 
Ozama, shown in the accompanying engraving. This vessel 
has been constructed to the order of Messrs. Frame and Co., 
of London, the agents in this country for the Government of 
the Dominican Republic, W.I., and will be employed on the 
work of deepening the ports of Santo Domingo and San Pedro 
de Macoris and similar duties. An interesting feature of the 
vessel’s design is the fact that provision has been made for 





| of the metal. 


| 
| 
| 
| 


dredging either by means of a bucket chain or a suction pipe. | 


The first method will be used when stiff clay or mud has to 
be dealt with and the second when sand has to be raised. 

In either case the spoil can be delivered into hoppers pro- 
vided for the purpose on board the dredger itself or into 
barges moored alongside. When the suction pipe is in use, 
however, an alternative arrangement is available, for the 
dredged material can then be delivered through a floating 
pipe to any desired point. This method of disposal will be 
brought into play for land reclamation purposes. The floor 
of the hoppers in the dredger is formed with water-tight doors, 
and by means of powerful winches these doors can be operated 
so as to dump the contents of the hoppers into the sea. 
During dredging operations the hoppers can be filled 
uniformly, shoots fitted with trap-doors being provided for 
this purpose. 


The main propelling machinery consists of a large com- | 


pound engine fed by a Scotch boiler working under a pressure 
of 120 lb. per square inch. From the main engine steel 
wheels and belt gearing transmit power to the bucket chain 
or suction 
purposes. The auxiliary machinery installed on board 
includes pumps for feeding the boiler and other purposes, a 


direct acting engine coupled to a dynamo for electric lighting, | 


manceuvring winches on deck and steam steering gear. 

The vessel has been built to Lloyd’s rules and survey for 
the highest class, and is constructed throughout of steel. 
Water-tight bulkheads divide the hull into eight compart- 
ments. The bucket ladder, of mild steel, is designed on the 
girder principle, and has cast steel tumblers at both ends for 
the rotation of the buckets. The buckets are built up from 





helpergeer 


before the Faraday Society, pointed out that this disintegra- 
tion follows, and is probably the result of a marked expansion 
This expansion of a metal allowed to cool 
slowly in any ordinary crucible is a matter sometimes of 


| days, and sometimes months elapse before the crucible is 


split. After this the ingot slowly becomes reduced to 
a granular form. Yet, at the same time, chilling 
seems to arrest, if not to prevent, this process of pul- 
verisation, as ‘‘samples of the same alloy, made at the 
same time and with the same materials, but cast in an iron 
mould, have been in the author’s possession for eight years 
and show no <igns of disintegration.’’ This property having 
been voted in regard to a large number of the aluminium 
allovs, the question arises as to whether it is possible for 
aluminium itself to undergo a molecular change and exist in 
two allotropic conditions. As evidence favouring this sug- 
gestion, the author pointed to the fact that the temperature 
record of the cooling of a mass of aluminium from its molten 
condition is not that normal to a pure metal. Instead of 
the temperature falling until the point of solidification is 
reached, then remaining constant during the emission of the 
latent heat of fusion, and finally falling rapidly, samples of 
aluminium fall slowly during solidification, and not only 
fail to produce the sharp bend characteristic of a pure 
metal, but in many cases there is an actual evolution of heat 
towards the end of solidification which gives rise to a second- 
ary deflection in the curve. While conceding that this 
secondary deflection is in a sense due to impurities in the 
metal, Mr.‘Law contends that it is not directly due to the 
impurities per se, but to their influence on the aluminium, 


| inasmuch as variations in the addition of another metal do 


pump when these are required for dredging | 


not effect the temperature at which this appears. Thus an 
alloy with two constituents has three evolutions of heat, 


| and there is no sign of the formation of an eutectic to account 


for it. 
Apart, however, from this point of deep scientific interest 
there is an important practical issue at stake. In the dis- 


| cussion which followed the paper there was ample confirma- 


a cast steel body, mild steel plate sides and lip plates of | 


specially hard steel. In view of the fact that the vessel has 
to work under the trying conditions of the tropics, special 
attention has been 


a substantial awning erected over all exposed parts of the 
working deck. 

Official trials carried out recently in the Gareloch showed 
that the vessel’s dredging capacity and steaming speed under 
loaded conditions were highly satisfactory, and indeed in 
excess of those required by contract. After these trials the 
vessel was docked, and a few days later she left for Santo 
Domingo under her own steam and with sufficient supplies 
on board to enable her to do the voyage without stopping. 

The Ozama has been constructed from the designs and to 
the requirements of Mr. H. F. D. Burke, M. Am. Soc. C.E.., 
Director-General of Public Works for the Republic. 
launching ceremony was performed by Mrs. Burke. Mr. 
Wm. Adam acted as consulting and inspecting engineer during 
construction. 





ALUMINIUM ALLOYS. 


THAT certain alloys of aluminium and iron were liable to 


& spontaneous disintegration was pointed out by Roberts- | 


Austen in 1893, when samples containing from 40 to 60 per 
cent. of aluminium had fallen to powder after the lapse of a 
few months. The powder was not oxidised, but consisted of 
clear metallic grains. Subsequently it has been ascertained 
that this property of spontaneous disintegration is not con- 
fined to the iron-aluminium alloys, but occurs also with 
nickel, cobalt, manganese, antimony, molybdenum, and in 
some cases with zinc. Thiscannot be attributed to oxidation, 
whilst silea, which, conceivably might have been absorbed 
from the crucible in which the alloy was prepared, has been 
found to be absent. 


The | 


tion of the author’s views as to this danger element in 
aluminium. One speaker mentioned a want of cohesion in 
aluminium of the highest purity below its melting point, and 
expressed his opinion that if an allotropic form of aluminium 
existed it must be very weak and completely useless. If such 
can be proved beyond doubt it does not make against the 


| employment of aluminium, but merely demands from the 


devoted to the comfort of her crew. | 
Among other details arranged with this end in view, there is | 








Mr. Law, in a paper recently read | 


metallurgist the same careful research that has given to us 
special steel for special duties. Any information bearing 
upon this point would be of special value just now by reason of 
the demand for, and keen interest in the aluminium alloys 
for such purposes as the construction of dirigibles and 
aeroplanes. 





THEORY AND PRACTICE.* 
By ARTRUR BOWES. 

WHEN the question of appointing a surveyor or engineer 
engages the attention of the members of a local authority it is 
invariably urged by someone that the successful candidate must 
be ‘‘a practical man,” whatever that may mean. If he be but 
‘* practical” all the other virtues will be accorded him. No one 
has ever been known to suggest that the post should be given toa 
‘*theoretical man.” Indeed, whenever the latter term is used it 
is usually held to convey at least a tinge of contempt and distrust. 

Now, is there any just cause for this exaltation of the practical 
at the expense of the theoretical, or is it only another instance of 
the government of opinion by a popular cant term—an appeal to 
blind prejudice? Prejudice, as we are aware, plays a far more 
important part in the world than does reason or judgment. 1t was 
prejudice which made our forefathers object to the introduction of 
railways and gas lighting, which declared the penny post to be a 
‘‘wild and visionary project,” and the Suez Canal a “ futile and 
impossible idea.” If there is anything more than a prejudice 
behind this preference for the ‘‘ practical” man, let us try to find 
out in what it consists. 

When analysed to the bottom the term ‘‘ practical man” appears 
to mean one who has a familiarity with material things rather 
than with books ; who can work at some trade, and is not afraid 
of dirtying his hands; or, in its best aspects, it refers to a man 
who can get a job done in a workmanlike manner without spend- 





* Institution of Municipal Engineers, Manchester. 


Mainly, however, the essence of the popular 


ing too much money. 
meaning of the term lies in the idea that the ‘‘ practical man 
= not depend on book knowledge, while the theoretical man 
oes, 

Within certain limits, I think all of us will agree that knowledge 
obtained by personal contact with realitiesis to be preferred before 
that obtained at second hand from the reading of books, and there 
are certain fields of activity where such a practical knowledge is 
an absolute necessity. A man may study the theory of billiard 
playing or swimming, or even stone-breaking, until he is grey, but 
without a practical experience of those arts he will be no more 
efficient at the end than when he started. At the same time, such 
knowledge as can be acquired by practical experience forms only 
a small part of the equipment of an efficient and intelligent man, 
and the so-called ‘‘ practical man” has a few weak spots in his 
constitution. Take, for example, his ordinary dislike for knowledge 
obtained from a book. This is a mere fooiish prejudice handed 
down from the days of his mediwval ancestors, when books were 
not to be had. It is recorded of James Brindley that in the 
fourth year of his apprenticeship to a Macclestield millwright he 
set off one Saturday night and walked 25 miles toa mill on the Irk 
at Manchester to look at some new machinery, and walked back 
again in time to resume his work on Monday morning. However 
commendable such an action might be in those days, I think that 
if Brindley were living to-day he would find his information in a 
less laborious way. He would either give a look in at the nearest 
free library, or, more probably, turn over the back numbers of his 
favourite weekly trade paper, and get the information he wanted 
with his toes on his own fender. And yet there are hundreds of 
working men to-day who would rather trust the mere verbal, off- 
hand opinion of a brother workman than they would the same 
advice given in print by half a dozen experts who had taken the 
trouble to put on record not only their own experience but the best 
advice that could be collected from the written opinions of others. 
Such advice, if conveyed in black and white print, is to them 
merely ‘‘ book knowledge,” or theory. If conveyed in a free and 
easy conversation with a mate it becomes ‘‘ practical ” knowledze. 

Perhaps it is a remnant of the same kind of fetish worship 
which leads to the habit of visiting works rather than reading 
descriptions of them, and examining photographs and _ plans. 
Visits to engineering and municipal works are very excellent 
things in some ways, but as a means of acquiring a full knowledge 
of, say, the Forth Bridge or the Eiffel Tower a few hours spent in 
inspecting these works would not be half so effective as a perusal 
of the special issues of THE ENGINEER or Kngineering, with their 
multitude of illustrations and exact figures. 

The practical man is apt to be too conservative in his notions. 
He lacks imagination ; what has been good enough for him, and 
for his father before him, should be good enough for you. He 
lacks that vision which is ‘‘the art of seeing things invi- 
sible,” and from the fact of his energies having been so much 
concerned with hard facts as to stunt his development on the 
speculative and poetical side of life he is often narrow-minded. 
It is such as he who, when called in to ventilate a quiet little 
country church amid a peaceful surrounding of trees and corn- 
fields, blasts its beauty by surmounting the roof with hideons 
\torpedo-shaped monstrosities of sheet iron. I suppose it was 4 
town council of ‘‘ practical men” who, not many years ago, wanted 
to pull down that noble West Gate which spans the main street of 
Canterbury in order that Wombwell’s Wild Beast Show might 
enter the town. Heaven be thanked that by the casting vote of a 
humanitarian mayor the gate was saved. 

When he attempts to explain some of the simple phenomena of 
nature the ‘‘ practical man,” from his want of training in logical 
thought, is sometimes a little at sea. I remember a few years ago 
one of the trade journals resuscitated the old problem as to why 
the top of a wheel moves quicker than the bottom, and the reason 
given, with all seriousness, was that ‘‘the upper spokes revolved 
with greater rapidity than the bottom.” 

When the “ practical man” is called upon to design structures 
requiring some knowledge of stresses and strains he is occasionally 
thrown into considerable difficulties, for innate genius and rule 
of thumb are not always reliable guides in such matters. 
The less a man knows the more he will guess at, and it follows 
that some very wild guesses are formulated, and sometimes 
materialised in brick and stone and iron. Of two actual designs 
for the guide framing of a gasholder, both prepared by presumably 
‘‘ practical men,” one would have weighed 128 tons and the other 
712 tons. A little theory would surely have formed a useful blend 
in this case. 

There are two kinds of theorists; first, the one whom the 
ordinary man in the street has in mind when he condemns the 
theoretical man—that is to say, the one who attempts to square 
every action by mathematical rule and formula—while the second 
class of theoretical men are those great leaders of scientific thought 
without whose efforts humanity would make little progress in 
knowledge or in social life. Science depends on the exact or 
mathematical statement of our knowledge of phenomena, and it is 
the delight of the theorist to construct a formula which shall 
correctly describe the sequence and correspondence of the 
phenomena of the universe. Such names as Newton, Faraday, 
Kelvin, and Clerk Maxwell are spoken of as theorists, but with a 
very different inflection of voice and meaning from that used in 
speaking of our hypothetical, non-practical candidate for a muni- 
cipal post. There is much truth in the ordinary distrust of the 
theoretical man—if he allows his theoretical proclivities to run 
away with him, and has not sufficient practical knowledge to keep 
them in check. The ‘‘ White Knight” in ‘‘ Alice Through the 
Looking Glass” was a theorist pure and simple. So was the young 
man from the engineering coltege who, when the locomotive was 
stuck in the snow and short of water, shovelled snow down the 
smoke stack. 

One of the besetting weaknesses of the theoretical man is his 
assumption of a superlative exactness in matters which do not 
admit of a nicety of mathematical definition. A wire-edged pre- 
cision binds all his thoughts and notions, however trivial. He is 
like the witness who stated that the prisoner at the bar said, ‘‘ My 
dear Thomas—or words to that effect.” In Sir Thomas More’s 
‘Utopia ” we find that the ideal family was to be restricted toa 
maximum of sixteen and a minimum of ten—a very pleasant 
theory, but not sufficiently mindful of the human factor. In my 
younger days one well-known text-book on constructional ironwork 
worked out many calculations for riveted joints to the fourth place 
of decimals of aninch. Rankine, our mathematical high priest, 
in dealing with certain hydraulic questions, gives a table of 
heights in feet due to certain velocities, and is careful to say that 
they are calculated for latitude 54? deg. An impressive example 
of the super-exact formula is one recently published—to be sure, 
it was made in Germany—for calculating the heights of chimney 
stacks. I will not inflict it upon you, but content myself by 
saying that it fills a line of rather small print 34in. long. 

The absurdity of attempting to carry mathematical statements 
to such a pitch of refinement arises from two considerations. 
First, we do not know all the necessary factors with anything like 
accuracy, and a wrong assumption in any one factor vitiates the 
whole calculation. It is like trying to make mince pies when we 
are not quite sure whether a certain white powder is sugar or 
carbonate of soda. The result is doubtful—it may come out right, 
or it may not. Secondly, too much reliance is placed on the value 
of constants which have been copied year after year from one text- 
book to another, and in the first instance may have been based 
on very inadequate experiments. For example, the formule for 
the strength of wooden columns were until fairly recently copied 
from text-book to text-book, with perhaps some variation in the 
mode of statement, but all based on experiments made in 1840 on 
seven pieces of wood cut from one plank, the largest piece used 
in the experiments being about 2in. square and 5ft. long. If a 
few sticks from another plank had been used how would the 
constant have turned out ? 

Pile-driving on its theoret‘cal side affords some good examples 
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of the highly useless formula. A writer took the trouble to com- 
pare eight different formule and found that they gave results 
varying from 20,000 lb. to 399,840lb. The old-fashioned rule of 
guessing at the quarter and multiplying by four would seem to be 
about as practical a way ¢éf arriving at the truth. It is the 
function of practical common sense to guard us against placing too 
much trust in a formula without making sure th it all the elements 
of the formula are reliable. You are aware that the Board of 
Trade prescribes a limit of stress of five tons per square inch on 
any part of the iron of a railway bridge, and all the stress caleula- 
tions are made with this limit in view; yet Sir Benjamin Baker— 
who was, perhaps, the happiest combination of practical and 
theoretical knowledge since the younger Brunel—proved by 
experiment that in a well-riveted joint the rivets were subjected 
by their own contraction to a stress of twelve tons per square inch. 
It is no wonder, then, that actual facts in the engineering world 
do not always square with theoretical expectation. Sometimes a 
structure fails when by all the rules of arithmetic it ought to stand 
safe and sound ; sometimes it refuses to fail when mathematically 
it has no right to exist ten minutes. When the Bouzey Dam 
collapsed a few years back, there were at once dozens of experts 
who proved satisfactorily why it failed, but no one could account 
for its having stood so long. And again, in designing arches of 
brick or stone the law of the *‘ middle third” is an institution of 
which we would no more speak slightingly than a nautical man 
would speak disrespectfully of the equator, yet Sir Benjamin 
Baker has ventured to say that ‘‘the middle third is merely an 
assumption made to facilitate calculations, and has led to a great 
deal of waste” in the design of arches. In another place he has 
said that 90 per cent. of the arches now standing in the kingdom 
do not fulfil the theoretical requirements. 

Another example of the non-accordance of theory with practice 
is to be found in the strength of egg-ended boilers. In such boilers 
the ring seams are theoretically twice as strong as the longitudinal 
seams, and yet in cases of explosion the former are often the first 
to yield. It is the consideration of such anomalies as the above 
that lead one to agree with Sir Benjamin Baker in declaring that 
‘writers of text-books may properly suggest formule, but it is for 
practical men to decide whether they can or cannot be accepted as 
reliable.” 

The general conclusion to which the above remarks tend 
has been pretty clearly anticipated. It is the old conclusion 
of the Greek philosophers, that the truest wisdom lies in the 
happy medium. Practice and theory are both good in their 
way, and the wisest and cleverest engineer is he who combines as 
far as possible both in his mental equipment. A modicum of 
theory will save him from some disastrous and wasteful blunders, 
but his theory must be controlled by what Locke calls a ‘‘ large, 
sound, roundabout sense,” or he may be led into equally foolish 
and extravagant blunders by his over-devotion to the rule of figures 
and formule. Practical knowledge without theory is only half an 
equipment for an engineer, as George Stephenson recognised when 
he decided that his son Robert should be well educated in 
theory ; while theory without practice leads to a rigid conception 
of things, bounded by red-tape rules, which is very far from a 
true retiex of the reality. All knowledge is useful, but the attain- 
ment of all knowledge is impossible for us, and the limita- 
tions of our little lives make it imperative that we should 
concentrate our efforts on those particular departments which will 
be of most use to us in our individual work. We cannot expect 
toattain proficiency in many branches of practical handicraft—noman 
can be at once a skilled carpenter, stonemason, bricklayer, slater, 
mechanic, and plumber. All that he can do is by constant observa- 
tion to make himself as familiar as possible with the methods and 
details of such handicrafts and with the properties of the materials 
used in them, and at the same time furnish himself with a large 
and comprehensive view of engineering principles by studying the 
written records of works already executed and the results of 
experiments carried out by others. Above all, he must not forget 
to temper and harmonise the whole by the use of what Emerson 
calls ‘* the restraining grace of common sense.” 








LAUNCHES AND TRIAL TRIPS. 





INVENTOR, steel screw steamer; built by David and William 
Henderson and Co., Limited ; to the order of Thomas and James 
Harrison, of Liverpool ; dimensions, 470ft. by 58ft. by 34ft. 10in.; 
engines, quadruple-expansion, 254in., 36}in., 52in., 72in. by 54in. 
stroke, pressure 215 lb.; constructed by the builders ; launch, 
Angast 4th. 

FORESTER, steel screw steamer ; built by Edward Einch and Co.; 
to the order of W. Jones and Son, of Lydney, Glos. ; dimensions, 
102ft. by 22ft. by 9ft. 6in.; to carry 200 tons ; engines, compound ; 
launch,. August 8th. 

MOORLANDSs, steel screw steamer; built by Wm. Doxford and 
Son, Limited ; to the order of Charles Smales and Son, Whitby ; 
to carry 6400 tons ; engines, tri-compound ; constructed by the 
builders ; launch, August 9th. 

DARLINGTON, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company ; to the order of Messrs. Wilsons and 
North-Eastern Railway Shipping Company, Limited ; dimensions, 
245ft. by 56ft. by 17ft. 4in.; engines, triple-expansion, 23}in , 
38in., 62in. by 39in. stroke, pressure 180 1b.; trial trip, August 9th. 

JOSEPH CHAMBERLAIN, steel screw steamer; built by William 
Gray and Co,; to the order of J. and R. O. Sanderson, of West 
Hartlepool ; dimensions, 361ft. 6in. by 50ft. by 25ft. llin.; 
engines, triple-expansion. 25in., 40}in., 67in. by 45in. stroke, 
pressure 180 lb.; constructed by the builders ; trial trip, August 
13th. 

THISTLETOR, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Allen, Black 
and Co.; dimensions, 382ft. 6in. by 5lft. 44in by 26ft. 6in.; to 
carry 7550 tons ; engines, triple-expansion, 25in.. 40in., 68in. by 
48in. stroke, pressure 180 1b.; constructed by Richardsons, West- 
garth and Co.; trial trip, August 13th. 

BENPARK, steel screw steamer ; built by Craig, Taylor and Co., 
Limited ; to the order of Joseph Holt and Co., of Liverpool ; to 
carry 7000 tons ; engines constructed by the North-Eastern Marine 
Engineering Company ; trial trip, August 13th. 

PASSENGER ferry steamer ; built by Cammell, Laird and Co.; to 
the order of the Wallasey Urban District Council ; dimensions, 
160ft. by 38ft. Gin. by 1lft. 3in.; to carry 1400 passengers ; 
engines, triple-expansion, l6in., 24in., 4lin. by 2lin. stroke; 
pressure 180 |b.; trial trip, August 16th. 

Como, steel screw steamer ; built by Earle’s Shipbuilding and 
Engineering Company; to the order of Thomas Wilson, 
Sons and Co., Limited ; dimensions, 250ft. by 35ft. by 18ft.; 
launch, August 23rd. 

ArtosTo, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Thomas Wilson 
and Sons and Co., Limited, of Hull; dimensions, 390ft. by 49ft. 
by 20ft.: to carry 7509 tons; engines, triple-expansion, 25in., 
4lin., 69in. by 48in. stroke; pressure 1801b.; constructed by 
Richardsons, Westgarth and Co., Limited, of Sunderland ; trial 
trip, recently. 

GEORGE V., screw tug steamer; built by Sir W. G. Armstrong, 
Whitworth and Co.; to the order of R. Redhead and Son, of 
Newcastle ; dimensions, 106ft. 6in. by 23ft. beam ; engines, 750 
horse-power ; launch, recently. 

TOWNELEY, steel screw steamer; built by Wood, Skinner and 
(o., Limited ; to the order of the Burnett Steamship Company, 
Limited, Newcastle ; engines, triple-expansion, 214in., 35in., 58in. 
by 39in. stroke; pressure 180]b.; constructed by the North- 





Eastern Marine Engineering Company, Limited; trial trip, 
recently. 

PAKEHA, steel screw steamer; built by Harland and Wolff, 
Limited; to the order of Shaw, Savill and Albion Company ; 
dimensions, 493ft. 6in. by 62ft. 9in. by 438ft. 9in.; trial trip, 
recently. : 

CHILKA, twin screw passenger vessel ; built by Barclay, Curle 
and Co., Limited ; to the order.of the British India Steam Naviga- 
tion Company ; dimensions, 403ft. by 50ft. by 25ft.; engines, triple- 
expansion ; constructed by the builders ; launch, recently. 

INDRABARAH, twin screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; te the order of the Indra Line ; 
dimensions, 470ft. by 58ft. by 43ft.; engines, triple-expansion, 
22in., 37in., 62in. by 45in. stroke ; trial trip, recently. 





CATALOGUES. 





NIXON AND MANNOCK, 1, Victoria-street, S.W.—An interesting 
little pamphlet descriptive of an automatic chemical injecting ap- 
paratus for use in connection with the sterilisation of water supplies 
and sewage effluents. 

St. HELENS CABLE AND RuBBER Company, Limited, Warring- 
ton.—This is a catalogue dealing with Dialite cables, rubber cables, 
trailing cables, cotton covered wires, insulating cups, rubber gloves, 
rubber mats, and ebonite. 

DAIMLER CompAaNy, Coventry.—-From this company we have 
received a well got up pamphlet which deals with the recent visit 
of H.I.H. Prince Henry of Prussia and H.S.H. Prince Francis of 
Teck to the Daimler works. 

FIELDING AND Parr, Limited, Atlas Works, Gloucester.—Two 
well got up catalogues have reached us. One has reference to 
gas engines and suction gas producers, and the other to ‘‘ Field- 
ing” oil engines. Both publications are well illustrated. 

W. T. GLovER AND Co., Limited, Trafford Park, Manchester.- 
Glover's almanac for the ensuing twelve months has been sent to 
us. This almanac, which is the ninth of its kind which has been 
issued by the company, gives on each daily sheet useful information 
which has been abstracted from the technical Press, and from 
other publications. 

CLARK, CHAPMAN AND Co., Limited, Queen Anne’s-chambers, 
Broadway, Westminster, S.W.—This is a pamphlet descriptive of 
the Clark Chapman water-tube boiler. It is a well-compiled little 
publication, which sets forth the special features of these boilers, 
and gives dimensions, code words, and other information of 
interest to buyers. 

APPLEBY CRANE AND TRANSPORTER COMPANY, Limited, 58, 
Victoria-street, S.W.—Section P of this company’s general cata- 
logue is printed in Spanish, and has been specially prepared for 
tae South American market and the Spanish-speaking countries. 
It deals with cranes of various descriptions, and many illustrations 
are given. ‘The prices are given in pounds sterling and also in 
francs. 

WorTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street, E.C.—This company’s general catalogue No. 10 recently 
issued has reference to Worthington pumping machinery, and 
gives particulars and illustrations of pumps for various classes of 
service. Many different patterns of boiler feed pumps are dealt 
with, also fire pumps, mine pumps, pumping engines, hydraulic 
pressure pumps, &c. 

TayLors, All Saints’-street Works. Bolton, Lancs.—This is a 
little booklet descriptive of the Okill pressure indicator. The 
indicator is for obtaining explosion and compression pressures in 
gas engines, oil engines, and petrol engines. It is also intended 
for use in connection with steam engines, air compressors, ammonia 
compressors, high-speed pumps, &c. It may be used for calibrat- 
ing gas and steam indicators under working conditions. 

ArtHUR L, Grpon AND Co., Randor Works, Strawberry Vale, 
Twickenham.—This is a small publication having reference to 
Cabot’s sheeting quilt. In addition to possessing the property of 
sound deadening this quilt is also said to be a very efficient insu- 
lator against heat and cold. We are informed that the living huts 
and observatory for Captain Scott’s 1910 Antartic expedition have 
been lined throughout with two layers of the double-ply quilt. 


S. N. BraysHaw, Mulberry-street, Hulme, Manchester.—List 
No. 1 F and supplement are devoted to the Brayshaw salt-bath 
furnace for hardening steel. Certain improvements have been 
effected in this furnace and the burners are made on a new 
principle. Air blast has been dispensed with, and in the oil-fired 
furnace the arrangement has been simplified, making this type of 
furnace as easy to operate as the gas-fired furnace. 

THE LORD FURNACE AND STEEL CoMPANY, 3, New-street, Bir- 
mingham.—‘‘ The equipment of the hardening shop” is the title 
of a well compiled ¢atalogue which has been forwarded to us by 
this company. It deals with gas producers, furnaces for anneal- 
ing, furnaces for case-hardening, and furnaces for tool hardening, 
the Sentinel pyrometer, Sentinel paste, pressure blowers, pyro- 
meters, Styro steel, case-hardening compounds, case-hardening 
boxes and tanks. The catalogue is well illustrated. 


A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—A circular 
to hand from this firm deals with switch type fuse-boxes. These 
boxes have fireproof linings, and all current-carrying parts are 
mounted on porcelain. So far as re-wiring is concerned, there is 
no necessity to have a switch in circuit with these fuses, as open- 
ing the lid removes all connection with the line, and the parts 
which have to be handled are consequently ‘‘dead.” The fuse 
wire is enclosed in a strong fireproof tube, thus rendering the 
apparatus capable of satisfactorily dealing with dead short 
circuits. 

Hans RENOLD, Limited, Brook-street, Manchester.—A new 
catalogue has reached us from this firm dealing with the Renold 
silent chain and sprockets for high-speed driving. The new feature 
in this publication is a section dealing with the development of the 
Renold silent chain, which describes very clearly the various 
improvements which have been introduced since the original patent 
was taken out in 1895 by Mr. Renold. The section of the book 
dealing with the choice and laying out of silent chain gear has 
been extended by the inclusion of additional precautions which 
experience has suggested. 


ATLAS RESILIENT ROAD WHEELS, Limited, 37, Cross-street, 
Manchester.—The new catalogue from this firm deals with various 
types of road wheels for motor vehicles. They are made of cast 
steel specially adapted for both steel, solid rubber, and pneumatic 
tires. One special form is made with a detachable hub, the rim 
of the wheel and the spokes being one casting, and at the inner 
end of the spokes is cast a chamber of conical section, into which is 
fitted a hard wood centre. The hub is of cast steel, and is held in 
position by means of the wooden centre with a taper on the 
periphery. It is also secured by means of bolts. 


THE InpIA-RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS 
Company, Limited, Silvertown, London, E.—From this company 
we have received an unusually well got up catalogue dealing 
with india-rubber tiling. The many coloured illustrations which it 
contains are excellent, and the paper on which they are printed is 
of an exceptionally good kind. The india-rubber tiling or paving 
dealt with in the catalogue is suitable for use aboard ships, 
yachts, in public buildings, churches, hospitals, billiard-rooms, 
bath-rooms, &c. This form of flooring is supplied in separate tiles, 
fitting perfectly together in a good variety of colours, which 
permits of an almost unlimited range of designs according to 





customers’ tastes and the immediate surroundings, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Improved Iron Conditions. 

THE improved conditions as attaching to the iron trade 
mentioned in this report a week and a fortnight ago are happily 
preserved, and it is possible to speak with more hopefulness, 
Consumers, with orders to place alike in rolled and raw iron, 
appear to be recognising that there is nothing to be gained by 
further waiting, and they are entering the market more actively 
than for some little while past. There is more business being dong, 
and prices are firmer. 


Lessened Continental Competition. 

Added to the better home surroundings is the circum. 
stance that continental competition may be fairly judged as having 
done its worst for this year at any rate, and, on this account too, 
local ironmasters are more cheerful. If only the Belgian and 
German ironworks will fill up with home orders and leave the 
Midlands market alone Staffordshire ironmasters will be greatly 
advantaged. 


Outlook for Staffordshire Bars. 

Makers of marked bars are steadily engaged, though there 
is no sign of any alteration at present on the £8 basis for best sorts 
and £7 for second qualities, which has operated for over two yeurs, 
A reasonable improvement in the unmarked bar branch, however, 
would considerably affect the situation, and there are a few 
evidences that this is approaching. Only in rare cases were orders 
for merchant bars taken on Birmingham Exchange to-day (‘Thurs- 
day) at less than £6 5s., delivered in the district, which is equiva- 
lent to 2s. 6d. more than the rates recently prevailing. At that 
figure, too, quite a good number of sales were made. Common 
bars were £5 18s, 9d, to £6 per ton. Gas tube strip remained at 
£6 5s. to £6 7s, 6d., according to size of order, and hoops were 
£6 15s. for common and £7 5s. for reliable makes. 


Corrugated Iron and Black Sheets. 

Galvanised sheet makers continue busy, and are quoting 
up to £11 10s, for 24 gauge corrugated sorts f.o.b. Liverpool. But 
it is probable that the bulk of the business is pon | done at 2s. td, 
to 5s. under that figure. Complaint was again made this afternoon 
of the difficulty of getting supplies of black sheets both from South 
Wales and Midland makers, It seems that the firms engaged in 
the black sheet industry are so busy for the galvanising trade that 
they are not particular about merchants’ orders now, and mer- 
chants are very badly off for supplies. Prices range from 
£7 12s. 6d. to £7 15s, per ton, delivered in the district, for plain 
black sheets of 24 w.g., £7 7s. 6d. for sheets of 20 w.g., and 
£8 2s, 6d. to £8 5s. for sheets of 27 and 28 w.g. These prices 
apply practically indifferently to sheets of either iron or steel for 
galvanisers’ and merchants’ purposes, 


Pig Iron. ~ 

There is a good inquiry for pig iron, and apparently some 
consumers are more anxious:to cover requirements than are 
smelters to dispose of their output. Producers profess a good 
deal of confidence in the future, and are acting accordingly. The 
quotations for Northamptonshire and Derbyshire oie are 
slightly higher than last week, and Staffordshire brands are quite 
firm at previous rates. Staffordshire forge iron is quoted 48s, 6d, 
minimum ; Northampton forge iron, 49s. 6d. to bs. 6d.; Derby- 
shire forge, 50s. 6d. to 51s. 6d.; North Staffordshire forge, 50s. to 
51s., and best, 58s, to 59s, per ton. 


Rolled Steel. 

All classes of rolled steel are in steady demand, and 
structural material in particular is being turned out in considerable 
bulk. Values are firm at late good rates, the more so since this 
week it is understood that the continuance of the Anglo-Scotch 
Steel Combination is now definitely assured—a circumstance which 
is received by Staffs and Midland heavy steel masters with the 
utmost satisfaction. 


Steel Half Products—Prices. 

The advance in German and native raw steel of 2s. 6d. to 
5s, per ton notified last week in this report is confirmed, but it 
would be incorrect to imagine that so large an increase is yet 
awhile being at all generally realised on Birmingham Exchange. 
Bessemer steel bars for rolling down purposes are now quoted for 
native sorts £5 2s. 6d., and Siemens sorts £5 2s. 6d. to £5 3s. 9d., 
and even as much as £5 5s.; but at present such figures are scarcely 
more than nominal, at least, as regards the higher figures. 


Chain Trade Strike. 

The female workers in the dollied or hand-made chain- 
making districts of Cradley and Cradley Heath, and the adjoining 
East Worcestershire manufacturing villages have come out on 
strike this week to maintain the new advanced Board of Trade 
scale of wages which the Labour Department of that body have 
just submitted to the employers for acceptance. The masters 
have asked the women to contract out of the Board of Trade terms 
for a period of six months, but the women have declined, and the 
strike is likely to be a bitter one, Already rioting is going on in 
the districts, and the police are being attacked. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron in August. 

JULY was, generally, a dull month, in common with one 
or two preceding, but there has heen a perceptible improvement 
during August. In addition to a fair amount of buying for stock 
renewals, there has been more disposition to speculate in warrants, 
and this, no doubt, tended to renewed confidenc? on the part of 
holders. So far as Lincolnshire is concerned, there does not 
appear to have been much change. Derbyshire has been steady 
at late rates, while Scotch and Middlesbrough brands are 6d. to 
ls, dearer. East and West Coast hematite closes firm. The out- 
look generally is encouraging. 


Finished Iron and Steel. 
Following an advance in foreign billets, English moved up 
about 5s. per ton. Steel sheets are also dearer. Boiler plates 
continue firm. 


Copper. 
There has also been more business done in this depart- 
ment. Sheets and ingots are about 20s. per ton, and tubes are 
about 3d. per lb. higher on the month. 


Lead. 
Manufactured has been quietly steady during the month 
and closes unchanged. 


Tin. 


English ingots have advanced sharply and close about £8 
per ton higher. The higher prices are attributed to speculative 
influences which have been at work during the past month or two, 
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Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 52s, 6d. to 53s, ; 
Derbyshire, 54s.; Staffordshire,54s.; Northamptonshire, 56s, 3d.; 
Middlesbrough, open brands, prompt, 58s. 10d, ; October-December, 
49s, 4d. Scotch: Gartsherrie, 61s. 6d.; Glengarnock, 60s. 9d. to 
61s. (official 61s.) ; Eglinton, 60s. to 60s. 3d. , delivered Manchester. 
West Coast hematite, 66s. 6d.; East Coast ditto, 63s. 6d. to 64s., 
both f.o.t. Delivered Heysham: Gartsherrie, 59s. 6d.; Glengar- 
nock, 58s. 9d. to 59s. (official 59s.); Eglinton, 58s, to 58s, 3d. 
Delivered Preston: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 9d. to 
60s. (official 60s.) ; Eglinton, 59s. to 59s. 3d. inished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. Steel: Bars, 
£6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, 
£7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 12s. 6d. 
to £7 17s. 6d.; plates for tank, girder, and bridge work, £7.; 
English billets, £5 5s. to £5 10s.; foreign ditto, £5 to £5 2s, 6d.; 
cold drawn steel, £9 5s. to £9 10s, Copper: Sheets, £71 ; tough 
ingot, £61; best selected, £61 per ton ; copper tubes, 8}d. to 84d. ; 
brass tubes, 6%d.; condenser, Ying rolled brass, 6}d.; brass 
turning rods, 64d.; yellow metal, 6d. to 64d. per lb. Sheet lead, 
£16 per ton. English tin ingots, £155 10s. per ton. 


The Lancashire Coal Trade. 

There was about the usual seasonal attendance on the 
Coal Exchange, and business was dull. Even with about three 
days per week working at the pits there is scarcely sufficient 
demand to clear stocks, but as the holidays will soon be over in 
the principal consuming centres some improvement may shortly 
be looked for. Meantime prices for all sorts of coal are ruling 
lower. 

BARROW-IN-FURNESS, Thursday. 


Hematites. 

The demand for hematite pig iron is steadily maintained, 
and the business done during the week has been satisfactory in 
its bulk and in the fact that deliveries have been arranged for 
more liberally than of late, alike for prompt and forward dates. 
The market has not shown much expansion during the past few 
days, but there are indications that the demand is gradually im- 
proving, and it has been known for some time that the require- 
ments of consumers would increase when the autumn months were 
reached, as the needs of many users of this class of metal have 
been ascertained to be very large towards the latter end of the 
year. Prices are very steady at 67s. 6d. net f.o.b. for mixed 
Bessemer numbers, and warrant iron sel'ers are 65s, 9d. cash. 
Stocks remain at low bulk, and there is no disposition to increase 
them, although the output has been augmented. Steel makers are 
taking more crude iron. Special hematites are in good demand, 
and there isa growing business in ferro-manganese and spiegeleisen. 
Charcoal iron is in better inquiry. Iron ore steady at 11s. to 19s, 
per ton for ordinary and best classes net at mines. 


Steel. 

There is steadiness and life in the steel trade—at any rate, 
in the Bessemer department—and crders are coming in quite as 
freely as makers are able to deal with them. There is a steady 
run of trade in rails, but other Bessemer classes are not so brisk, 
although makers are able to keep their mills going with one class 
or another. Mild steel is in big local demand, but local makers 
are not able to touch the trade at the prices ruling. 


Shipbuilding and Engineering. 

Very considerable activity is observable in both these 
trades, and makers are probably more actively employed than ever 
they were, and much of the work in progress has to be completed 
on time limit. New work is expected. 


Shipping and Fuel. 
The shipping returns this week show a shrinkage in iron 
and steel exports, but the shipments for the year are some 62,000 
tons in excess of those of the corresponding period of last year. 
Coal and coke are in brisk demand, and fairly good prices are 
ruling. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent. ) 


General Conditions. 

VERY little alteration can be recorded in the condition of 
local industries. A fair amount of work is on hand, but there is 
still a complaint that the orders coming in are for only compara- 
tively small lots. This has been a feature of general trade all 
through the year, and shows little disposition anywhere to embark 
on important undertakings. Fortunately, the Government naval 
programme is furnishing regular and fairly active employment to 
the armament departments. There is a very hopeful feeling pre- 
valent that some improvement in prices will be experienced in the 
autumn, 


The Coal Trade. 

The house coal trade is still ‘‘ marking time,” pending the 
expected revival as the autumn approaches. Pits are generally 
working three and four days per week, and there are still some 
stocks on hand, but they are not so heavy as a few weeks ago. 
Prices keep up well. Best hand-picked qualities are in fair request 
for stocking purposes, chiefly at country stations, and prices for 
these are rather firmer. Current pit prices :—Best Barnsley, 
12s. 6d. to 13s, 6d.; ditto, secondary sorts, 10s. 6d. to 11s. per 
ton. 


Steam Coal. 

The firmer tone in steam coal values continues, shipments 
remaining on the larger scale recently noted. There are little or 
no stocks anywhere. Outputs are at a good level, but here and 
there holiday interruptions are still interfering with regular work- 
ing at the pits. Where collieries are well sold under contract 
higher prices are quoted for current supplies. Industrial con- 
sumption is well maintained. The outlook is considered to be 
much better, and there is some expectation of higher prices ruling 
before the close of the shipping season. Prices are firmly quoted 
at 9s. to 9s. 6d. per ton, 


Gas Coal and Slacks. 

Gas fuel is going-out more freely, and most collieries 
are now well booked for the season. It is thought that the posi- 
tion of this branch of trade will soon be put on a better basis. 
Slacks continue strong at full late rates :—Best washed small, 
5s, 6d. to 6s.; best hard slacks, 5s, 6d. to 5s. 9d.; seconds, 3s. 9d, 
to 4s, 3d. 


Coke. 

A very much firmer market can be reported for coke, 
which, as we have reported recently, has been steadily regaining 
strength. Owing to the continued short working of soft coal 
pits, there is a shortage of coking smalls, while the demand for 
coke from the blast furnaces is well sustained. Best washed, 
12s, 6d. to 13s.; ditto, unwashed, 11s. to 12s, per ton at the ovens. 


The Iron Market. 

A little buying of forge iron continues, following the drop 
of 1s. per ton in Lincolnshire prices. Somemakers are now refusing 
to sell except at a small premium on basis rates, and the others are 
not pressing sales. There is very little new business being done in 
steel-making iron ; consumers are well covered, and they have 
some very fair stocks on hand. Best brands of hematite are :— West 
Coast, 79s, to 80s. ; East Coast, 74s, to 75s, Other quotations are ;— 





Lincolnshire, No. 3 foundry, 50s, 6d.; ditto, No. 4; No. 4 forge, 
mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, No. 3 foundry, 
50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s.; all per ton net, 
delivered Sheffield or Rotherham. 


The Steel Trades. 

Reports continue very favourable on the whole, but, as 
already stated, prices are rather low and the orders coming for- 
ward are for small lots. Employment is fairly good, although 
not much improvement is yet recorded in railway material. It is 
stated that an order for 1000 wagons has just. been placed in this 
country for India, and it is hoped that the tires, axles, and springs 
will be mostly secured locally. The local rolling mills continue 
well employed. The finished iron trade is stated to be better, the 
more hopeful reports being apparently due to the buying of forge 
iron. However, the improvement does not amount to much, and 
the small purchases that makers are negotiating is due rather to 
the fact that they have been out of the market for so long. The 
market for alloys is much firmer than it has been. Several large 
parcels of tungsten have lately been bought by local consumers at 
rather low prices, but makers have since put up their prices, and 
will not sell below 2s 8d. per lb. Ferro-silicon and vanadium 
prices are also inclined to harden. 


New Master Cutler. 

Alderman George Senior has been elected Master Cutler 
for the ensuing year. The new Master has been closely associated 
with the steel trades for over half a century. Mr. Arthur Balfour 
—managing director of Messrs, Seebohm and Dieckstall, Limited— 
has been elected Senior Warden. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THOUGH the amount of business transacted this week is 
not so great as it was last week, the position is satisfactory, anda 
fair number of inquiries is received, especially from the Conti- 
nent, which, it is believed, will result in good orders. It is not 
considered likely that consumers will be able to satisfy their 
autumn requirements at prices lower than those now ruling ; 
indeed, the prospects are that higher rates will have to be paid, 
and thus there is no inducement to hold off from buying. Makers 
are well situated as regards the orders on their books, and are no 
longer pressing their iron on the market for sale ; it is, in fact, the 
consumers who are now the more anxious ,to do business. The 
general opinion is that we shall have a busy autumn, with im- 
proving prices ; but just at present the production seems to be 
In excess of the requirements, as it is both in the United 
States and Germany, and stocks have increased considerably this 
month, notwithstanding good shipments. Nevertheless, the tone of 
the market is sanguine, and doubtless more business would be 
done than is at present the case if the makers were prepared to 
accept it. What consumers want is to give for delivery over the 
remainder of the year the prices that are being asked for prompt, 
but neither ironmasters nor second hands are prepared to transact 
business on these terms, especially when the month’s price of 
Cleveland warrants is 3d. per ton above the prompt and the three 
months’ price 9d. above. Evidently speculative operators expect 
to have to pay premiums for deliveries forward. The quotation 
for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron is 
50s. per ton, but the principal producers hold out for 50s, #d , and 
are in no hurry to sell. The make of No. 1 Cleveland pig iron has 
for some time been small, and ironmasters are getting for it a 
greater premium than usual above No. 3, seeing that 53s. is the 
quotation. Nos.4 foundry and 4 forge are at 49s. for early delivery. 


Hematite Pig Iron. 

Traders look in vain for the improvement in East Coast 
hematite pig iron which might reasonably be expected to accom- 
pany the revival of the steel industry. Very little buying is re- 
ported, and prices rule which can hardly cover cost of production, 
when the prices of ore are so heavy—as high, indeed, as they were 
when hematite iron was 3s. 6d. to 4s. per ton above the rate now 
reported, and even then was considered too high. Yet compara- 
tively poor though the hematite price is, it is not low enough to 
keep out German hematite pig iron from this country, for that is 
being shipped +74 Rotterdam both to South Wales and Lancashire. 
There ought certainly to be more activity in the hematite iron 
trade at present than is reported, and a better price for mixed 
numbers for early deiivery than 63s. 6d. per ton, which is what the 
producers are quoting. Even less than that, however, will be 
taken by second hands—as little, in fact, as 63s. There appears to 
be too much on offer, and a reduction of output would probably be 
the best thing for the trade. The continued strikes of the Bilbao 
miners keep up the prices of Rubio ore to figures which no one in 
this district will give, and they are now drawing heavily on 
their stocks. For some weeks no Bilbao ore appears to have 
been imported into the Tees, but there have been considerable 
imports of more or less suitable ores from North Africa, the South 
of Spain, &c. Imports of Swedish ore are also increasing, it being 
used at most furnaces now, even those producing ordinary Cleve- 
land pig iron. There is not enough ironstone obtained now from 
the Cleveland mines to satisfy the full requirements of those who 
produce ordinary Cleveland iron. The nominal price of Rubio ore 
is 20s. 6d. per ton delivered Middlesbrough ; it is not realised. 
The business in furnace coke is somewhat better ; supplies are being 
taken up more freely, and most sellers have advanced the quotation 
to 16s. per ton, which represents a rise of 3d. this week. 


Manufactured Iron and Steel. 

Favourable reports are given by most manufacturers as to 
the condition of the finished iron and steel industries; certainly 
there is substantial improvementin most branches, and the prospects 
of a continuance of this are altogetherencouraging. The order books 
are very well filled ; indeed, it is fully three years since producers 
were so satisfactorily situated, and any change in quotations cannot 
but be otherwise than in an upward direction. It is expected 
that there will shortly be some rise in the prices of shipbuilding 
material, as prospects are really encouraging. There is, however, 
some plate-making plant still idle, the South Durham Steel and 
Iron Company having its Moor Works at Stockton still laid off, 
as they have been for nearly three years. The price of steel and 
iron ship plates is £6 10s. per ton, of steel ship angles £6 2s. 6d., 
of iron ship angles £7, of packing iron and steel £5 15s., and of 
iron ship rivets £7 7s. 6d., all less 24 per cent. f.o.t. For black 
and galvanised sheets the demand is good, and works are very 
well occupied ; the manufacturers are so well situated that they 
can get £11 10s., less 4 per cent. f.o.b., for galvanised and corru- 
gated sheets of 24 gauge, while £7 7s. 6d., less 2} per cent. f.o.t., 
is the price for steel sheets (plain). Hoops, strip, and wire are 
also bought more freely than for a long time, and production is 
practically equal to the full capacity of the works. Steel hoops 
are quoted at £6 12s. 6d., and steel strip at £6 10s., both less 24 
per cent. f.o.t. Some improvement is again reported in the rail 
and chair trades ; certainly the inquiry is brisker, and railway 
enterprise abroad seems to be developing satisfactorily once more. 
Most rail makers quote £5 10s. net f.o.b. for heavy steel rails, 
and C.I. railway chairs are at £3 10s. net f.o.b. 


Shipbuilding. 

The uncertainty about wages matters in the shipbuilding 
industry, due to the men claiming an advance which the employers 
are reluctant to give, is rather checking the inquiry for new 
steamers, and shipbuilders themselves are not disposed to quote 
until they get the wages dispute settled. The men are considering 
the offer of the employers, but it is worth notice that in the last 





ballot only about 75 per cent. of the men took the trouble to vote. 
Naturally the builders are slow about giving the men a rise, 
because, though work is more plentiful than it was, there has been 
no increase in profits; indeed, most of the work, it is said, will not 
do more than cover the cost of production. It is held that the men 
have been premature in claiming an advance, higher prices for 
new tonnage being seldom forthcoming; the state of trade does 
not, in fact, justify an immediate advance. Among the orders 
lately booked has been a cruiser of special type, adaptable for 
training ship purposes, for the Chinese Government, to be built by 
Sir W. G. Armstrong, Whitworth and Co., at Elswick ; a similar 
vessel has been ordered from Barrow, and other orders are to 
follow. Swan, Hunter and Wigham Richardson, Ltd., will build 
two fruit-carrying steamers, and Sir James Laing and Sons, 
Sunderland, a 6000-ton emigrant steamer for Italian owners. 
Ship repairing yards are very busy. 


Railway Servants’ Unrest. 

Another railway strike is threatened on Teesside, the men 
being indignant because of the suspension of a mineral guard 
named Levitt, who was accused of wasting time on his journeys. 
The men assert that Levitt is being victimised, as he was one of 
the first men to cease work when the late strike commenced. The 
Middlesbrough men sent a deputation on Monday to Mr. Butter- 
worth, the general manager of the North-Eastern Railway, to ask 
for the reinstatement at once of Guard Levitt. Mr. Butterworth 
refused to consider the matter himself, as it was a disciplinary 
matter, and referred the deputation to Mr. H. A. Watson, the 
general superintendent. The interview with Mr. Watson was not 
considered satisfactory, and at a meeting of the men since held the 
question of striking has been discussed seriously. It isto be hoped 
that the railway servants will not take the course adopted in July 
of paralysing the industries of the district. 


Coal and Coke. 

Some inrprovement is reported in the coal trade, con- 
sumers abroad buying more freely, and the market is more 
animated in consequence, with prices stronger. The autumn 
demand for the North European ports will have to be satisfied 
before long, but it is probable that Germany will get a larger 
share of it than heretofore. The coalowners there have got a 
footing partly through the events of the early part of the year in 
this district, and they are determined to keep it. One instance of 
this is afforded by the Paris, Lyons, and Mediterranean Railway 
Company’s contracts for coking coal, which formerly were secured 
by firms in the North-East of England. Lately, however, orders 
for only 118,500 tons were allotted to the Durham district at 
18.30f. delivered into trucks at Marseilles, whereas German coal- 
owners secured orders for 209,000 tons at 18.40f. Best steam coals 
is at 9s. 9d. per ton f.o.b., and best gas coals at 9s. 104d., while 
bunkers are at 9s. for ordinary and 9s. 6d. for best, and coking 
coals at 9s. 3d. Furnace coke is rather stronger in price, having 
been put up to 16s. per ton delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

WITH few exceptions the principal industrial occupations 
continue fully employed, and in some instances there is consider- 
able pressure for delivery of goods. Home and foreign inquiries 
and orders are coming forward in an encouraging way, giving 
occasion for the belief that the period of good trade is likely to be 
prolonged. There is an expansion in railway earnings, and reports 
of industrial concerns now being issued are generally of a favour- 
able character. Disputes are proceeding with reference to labour 
conditions in connection with the railways, and with shipbuilding 
and engineering ; but it is hoped these will be amicably arranged 
by the Conciliation Boards. 


The Pig Iron Market. 

The Glasgow pig iron warrant market has been quieter 
this week, with only a moderate business; but the recent improve- 
ment in prices has been pretty well maintained. Advices from 
America and the Continent are regarded as somewhat more en- 
couraging, and there have been increasing inquiries for warrant 
iron, and some good orders placed for export toGermany. _Busi- 
ness has been done in Cleveland warrants from 49s. 11d. to 50s. 1d. 
cash, 50s. 2d. to 50s, 4d. one month, and 50s. 8d. and 50s, 84d. 
three months. A quantity of warrants has also brought 50s. 74d. 
for delivery 28th October. 





Scotch Pig Iron. 

The inquiry for Scotch pig iron for bome use and export 
has been fairly active. There has been a disposition on the part 
of home consumers to purchase up till the end of the year, but 
ironmasters generally prefer to sell two or three months forward 
only, unless higher rates can be obtained for the later deliveries. 
Orders have been received in fair quantity from Canada and the 
United States, and the export business otherwise is pretty widely 
distributed. It would appear that merchants, who have command 
of deliveries bought some time ago, are prepared to sell certain 
brands 6d. per ton below current prices ; and, on the other hand, 
one or two special brands are offered by makers at 6d. to 1s. per 
ton less than merchants’ quotations. Govan and Monkland are 
quoted f.a.s. at Glasgow, Nos. 1, 57s. to 57s. 6d.; Nos. 3, 55s. 6d. 
to 56s.; Carnbroe, No. i 60s.; No. 3, 57s.; Clyde, No. 1, 62s, to 
62s. 6d.; No. 3, 57s. to 57s. 6d.; Gartsherrie, Langloan, Calder, 
and Shotts, Nos. 1, 62s. 6d: to 63s.; Nos. 3, 57s. 6d. to 58s.; 
Summerlee, No. 1; 64s.; No. 3, 59s.; Coltness, No. 1, 81s. to 82s.; 
No. 3, 59s. to 60s.; Eglinton, at Ardrossan or Troon, No. 1, 57s. 6d. 
to 58s.; No. 3, 56s. 6d. to 57s.; Glengarnock, at Ardrossan, No. 1, 
64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 63s.; No. 3, 58s.; 
Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 59s. 6d. per ton. 
There are 84 furnaces in blast in Scotland, compared with 82 at 
this time last year, and of the total 44 are producing hematite, 35 
ordinary and special brands and 5 basic iron. . 


The Hematite Trade. 

The business in Scotch hematite is on a comparatively 
extensive scale, but for various reasons prices have not improved 
as might have been anticipated. A large part of the business is 
reported to be proceeding under contracts placed some time ago, 
and merchants have been anxious to refrain from buying as long 
as possible in the hope of obtaining easier terms. The market has 
undoubtedly been steadied by the strike at Bilbao, from whence 
no imports of ore have been received for a considerable time. 
Matters would have been much more difficult had makers been 
dependent on Bilbao supplies to the extent that they were in the 
early times of the hematite trade ; but they have now numerous 
sources of supply. In the course of the past week twenty cargoes 
of ore reached the Clyde, and the arrivals for this year to date, 
notwithstanding the reduced import from Bilbao during the past 
few weeks, show an increase of about 170,000 tons. The quotation 
of Scotch hematite is 68s. to 68s. 6d. per ton for delivery at West 
of Seotland steel works. Cumberland hematite warrants have 
been advancing in price in our market, although comparatively 
little business has been dcne. The business reported in that class 
of iron has been at 66s. 3d. f.0.b. Cumberland ports, for delivery 
13th October. 


Engineering and Boilermaking. 

The engineering branches are, for the most part, well 
employed. Engineers’ founders have been generally engaged with 
heavy castings, but there is also a good deal of miscellaneous work 
in course of execution. A number of marine engineering firms are 
yery busy. Substantial contracts are also running in the construc- 
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tion of sugar crushing plant, in bridge work, &c. The principal 
boilermakers are very busy. At the already extensive works of 
Messrs. Babcock and Wilcox at Renfrew it has been found neces- 
sary to provide a large amount of additional accommodation, con- 
sisting of three shops, each 300ft. long by 60ft. broad. Besides 
the ordinary run of business, this company is constructing boilers 
for battleships and cruisers for the British and Colonial Govern- 
ments and for the Italian, Argentine, and Brazilian navies, and is 
also engaged on important contracts for merchant vessels. 


Finished Iron and Steel. 

The makers of malleable iron are doing rather better, but 
there is still room for improvement in that branch of the trade. 
In the steel trade the pressure for delivery of material, chiefly 
shipbuilding, is said to be as great as ever. A feature of the 
business this week which gives considerable satisfaction is that new 
orders are coming to hand more freely. This is attributed to 
the firmer position of the market for raw material, shippers and 
consumers being induced on that account to place their contracts 
now in order to anticipate a possible r'se in prices. In addition 
to the urgent call for ship and boiler plates, an improvement has 
taken place in the demand for angles. The inquiries for struc- 
tural material for both home use and shipment are of a very 
promising nature. 


The Coal Trade. 

There has been a dull feeling in the coal market as a 
whole, and while a fair business is being done the output seems 
more than ample for all requirements, so that there is a slightly 
easier tendency in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

ALTHOUGH the holiday tone has not quite worn off, and 
coal business was still restricted, things were fairly satisfactory, 
and a steadier tone maintained, all things considered. Buyers 
were to be found seeking to protit by the fact that colliery outputs 
were increasing, but colliery owners had learnt too well by past 
experience to give way, and an authority on ‘Change adds, 
successfully resisted bearing tactics. Forward coals were slightly 
easier. No serious reduction secured, Fuller information was 
given on Cardiff Exchange on Monday regarding the railway 
contract with the Paris, Lyons, and Marseilles Railway. Contracts 
for small coal to be placed with Messrs. Gueret, who have been 
long established at Cardiff, 118,500 tons small at 18.30f., the 
German syndicate to receive 209,500 tons at 18.40f. In the case 
of Messrs. Taff, the lowest offer for large coal—54,000 tons—was 
at 25.40f. The tender of Messrs. Gueret for the 20,000 tons of 
patent fuel which has been placed with them is 26.45f. The offer 
of the German syndicate was 27f. It is not stated whether the 
German syndicate, which is to supply 209,500 tons Durham smalls, 
have the option or not of supplying its own. 


Latest Quotations, Cardiff. 

Coalowners admit that there is more easiness in trade than 
is usual after a holiday. Only about 60,000 tons were despatched 
at the beginning of the week from Cardiff, and shipping dropped 
to a little over 40,000 the next day, while prices of best steam, 
which have been fairly firm up to 16s. 9d., do not exceed lés. 6d. 
Authorities are inclined to think the trade is in fora certain 
amount of depression, unless a speedy change takes place. The 
stormy weather is telling seriously. Buyers were able to get their 
requirements at slightly lower prices. Closing quotations were as 
follows :—Best large steam, 16s. 3d. to 16s. 6d.; best seconds, 
15s. 6d. to 16s.; ordinaries, 14s, 9d. to 15s. 6d.; best drys, 15s. 6d. 
to 16s. 3d.; ordinary drys, 13s. 9d. to 14s, 6d.; best washed nuts, 
13s. to 13s. 9d.; secon s, lls. 9d. to 12s. 6d.; best washed peas, 
lls, 6d. to 12s.; seconds, 10s. to 11s.; best bunker smalls, 8s. 3d. to 
8s. 6d.; best ordinaries, 7s. 6d. to 8s.; cargo smalls, 6s. 9d. to 7s. 3d. ; 
inferiors, 6s. 3d. to 6s. 9d.; very best Monmouthshire black 
vein, 15s.- to 15s. 3d.; ordinary Western Valleys, 14s. 3d. to 
14s. 6d.; best Eastern Valleys, 13s. 6d. to 14s.; seconds, 13s. to 
13s. 6d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
large, 10s. 9d. to lls. 6d.; through, 9s. 6d. to 10s.; smalls, 
7s. to 7s. 3d.; patent fuel, 14s. 6d. to 15s. 6d. Coke: Special 
foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; furnace, l6s, 9d. 
to 17s. 3d. Pitwood, ex ship, 18s. 6d. to 19s. 


Newport Coals. 
Quietness continues. Total coal sent foreign last week 
was confined to 64,860; coastwise, 14,372 tons. Buyers continue 
to press for lower prices, but coalowners are slow in granting 


abatements, and old authorities are disposed to support the | 


opinion that firmer prices will come to the front. Smalls are 
weak. House coal and fuel weak. Lowest prices :—Very best 
black vein, 14s. 9d. to 15s.; Western Valley, 14s. to 14s. 3d.; 
Eastern Valley, 13s. 3d. to 13s. 6d.; other kinds, 12s. 9d. to 
13s. 3d.; best smalls, 7s. 6d. to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; 
inferiors, 6s. 3d. to 6s. 6d. Bituminous: Best households, 15s. 6d. 
to 16s.; seconds, 14s. tol5s. Patent fuel, 14s. 9d. to 15s, 3d. 
Coke: Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pit- 
wood, ex ship, 18s, 9d. to 19s, 


Swansea Coals. 

Last week shipments fell off, particularly from France, 
which took under 20,000 tons. Total export limited to 50,435. 
Bad weather chiefly the cause. This week little alteration ; steam 
coal no improvement ; all varieties easy. Following were approxi- 
mate:—Anthracite: Best malting, 23s. to 24s. net; seconds, 20s. 
to 21s. net; big vein, 16s. to 18s. 6d., less 23; 
13s., less 23 ; machine-made cobbles, 20s. to Zls. 6d. net ; Paris 
nuts, 22s. 6d. to 23s. 6d. net ; French nuts, 21s. to 24s, 6d. net; 
German nuts, 21s. to 23s. 6d. net; beans, 19s. to 21s. net; 
machine-made large peas, 10s. to lls. 6d. net ; fine peas, 9s. to 
10s. 6d. net ; rubbly culm, 6s. 3d. to 6s. 6d., less 24; duff, 3s. 3d. 
to 3s, 6d. net. Steam coal: Best large, 16s. to 16s, "6d. ; seconds, 
lls. to 12s. 6d.; bunkers, 9s. 6d. to 10s.; small, 6s. 9d. to 8s., all 
less 24. Bituminous: No, 3 Rhondda, 17s. 6d. to 18s. 6d. ; : 
through, 14s, 9d. to 15s, 6d. ; small, 10s. 6d. to 11s. 6d., all less 
24. Patent fuel, 14s. to 14s., less 2h. Coal quotations all f.o.b. 
net cash 30 days. 


Developments at Port Talbot. 

An important scheme is on foot which may be expected 
greatly toimprove this rising port. We have repeatedly noticed 
the progress shown in the gradual increase of shipping, and there 
is little doubt that but for labour and extraneous causes, such as 
the interference of Parliament, as in the Eight Hours Act, there 
would have been a more distinct advance shown. Now there is 
under consideration a deep-water entrance to the dock, and this is 
to follow the adoption of facilities at the docks which will entail the 
expenditure of £130,000. As soon as these facilities are given the 
scheme is to be taken in hand. It is stated that a new channel 
will be made from the Taibach riverside, so that vessels, after load- 
ing, can proceed without having to return to the original entrance. 
This would largely benefit the port. In the opinion of able 
authorities its important coalfield, and the position of the port, 
promise it a great future. Last week’s shipping was as follows :— 
36,647 exports ; imports 6329. 


Lianelly. 
The settlement of the strike, and adoption by masters and 
men of a wage arrangement for the future, promises to be the 
bezinninz of a durable understanding, and will certainly terd t> 
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the welfare of the port. Work has begun on several large con- 
tracts, and a winter's work is assured, The traction power-house 
is making good progress, and traction and electric light are now 
within reasonable distance. Tin-plate steel works and foundries 
are working full time. 


Iron and Steel. 

Complaints are prevalent at Dowlais of a scarcity of 
Spanish ore, and a statement is current that new sources of supply 
will have to be found. It has been noticed for some time that few 
cargoes have come in. Some hopeful people are discussing the 
possibility that the great stores of Welsh ore may be developed, 
but there are fatal objections. Welsh ironstone only yields about 
25 per cent. Spanish sells on a basis of 50, No cargoes came in 
this week, but a supply came from Caen to Swansea. At Swansea 
the steel trade is moderately brisk, and one more furnace was in 
operation than in the corresponding week. Latest quotations :— 
Rails, heavy, £5 7s. 6d. to £5 10s.; light, £5 15s. 6d. to £6; 
Bessemer bars, £5 to £5 2s. 6d.; Siemens same. Pig iron :— 
Hematite mixed numbers, 66s. 4d. for cash, 66s. 74d. month ; 
Middlesbrough, 50s. cash; 50s. 3d. month ; Scotch, 56s. cash ; 
56s. 3d. month ; Welsh hematite, 69s. bd. to 70s. dolivered ; East 
Coast hematite, 69s, to 70s., ¢.i.f.; West Coast, 69s. to 70s., c.i f. 
r, £56 13s. 3d. cash; £56 16s, 3d. three 
months. Lead : English, £13 ; Spanish, £12 16s.; spelter, £22 15s. 
silver, 243 per oz. Later, some 750 tons pig iron came in from 
Millom, 500 tons from Harrington, and a small cargo of ore from 
Bristol. 








Tin-plate. 

Most encouraging reports reach us from all quarters of 
undiminished activity. The dispute at Swansea Vale works is 
still, however, unsettled. The unseasonable summer tells on this 
and other industries, especially in shipping. This was limited to 
57,914 boxes; receipts from works were larze—96,764 boxes: 
stocks now in hand, 164,954 boxes, Latest quotations :—Ordinary 
tin-plates, B and Si , 13s. 9d. to 14s.; C.A. roofing 
sheets, £9 to £9 2s. 6d.; big sheets for galvanising, £9 to £9 2s. 6d. ; 
finished black plates, £11 5s. to £11 10s.; galvanised sheets, 24 g., 
£11 7s. 6d. to £11 15s.; block tin, £157 12s, 6d. eash, £156 12s, 6d. 
three months. The prosperity of the trade is evidenced by the 
fact that there are thirty-four more sheet and tin-plate works pro- 
ducing output than a year ago. 











NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rhineland-Westphalia. 

DEMAND was a trifle brisker on the iron market last week. 
The new Convention for the Sale of Pig Iron will probably lead to 
a general German Pig Iron Syndicate, which would be decidedly 
favourable to the development of trade. At a meeting of the 
Steel Convention on the 18th inst. it was resolved to maintain the 
prices then ruling for sales in the last quarter of this year, both 
for semi-finished steel and for sectional iron. The bar mills, at a 
meeting on the same day, resolved upon a rise of M. 2 p.t. for bars ; 
for Silesia and Berlin the advance will be M. 3 p.t. The condition 
of the plate trade is satisfactory ; common sorts, M. 122 p.t.; 
boiler plates, M. 132 p.t., free Essen, Siegen, Dillingen, and Upper 
Silesian shops. Sheets are firmer, though without _advancing 
tendencies. Medium sorts stand at M. 124 to M. 127 p.t.; thin 
sheets, M. 132 to M. 136 pt., free as works. For the first quarter 
next year a little more is asked. The prices for hoops remain 
unchanged for the fourth quarter. 





From the Saar District. 

On the whole, business in iron and steel, and also in coal, 
has not been satisfactory for some time past. The high freights to 
Antwerp, the increased French tariffs for semi-finished and for 
finished steel, and the high prices for coal have become general 
complaints. The output of coal in the Saar district has not 
advanced in proportion to the production of pig iron, and foreign 
supplies, accordingly, have been steadily increasing. In 1902 they 
were 46-3 per cent. of the total consumption ; in 1906, 54 per cent. ; 
in 1907, 53 per cent.; and in 1908, 46 per cent. 


The Steel Convention. 

Sales of the Steel Convention in July of this year were 
393,799 t., as compared with 448.131 t. in June of this year, and 
against 397,914 t. in July, 1909. Deliveries, accordingly, are 
54,332 t. lower than in June of this year, and 4115 t. lower than 
for July, 1909. Of the deliveries in July 102.067 t. were semi- 
finished steel, as compared with 113,124 t. in June, and against 
123,456 t. in July last year; railway material, 143,354 t., as com- 
pared with 171,119 t. in June, and 134,121 t. in July last year ; 
sectional iron, 148,378 t., as compared with 163,888 t. in June of 
the present year, and against 140,337 t. in July, 1909. 


Coal in Germany. ~ 
Changes of any moment cannot be reported from the coal 
market. Sales in gas and in engine fuel are the same as in the 
previous month. House coal begins to show a little more anima- 
tion. Shipments of blast furnace coke continue limited, as before. 


Fair Accounts from Austria-Hungary. 

Although very few large sales are being effected, there was 
more strength felt generally, and dealers as well as consumers have 
been showing less reserve as regards forward orders. Current list 
rates are as follows:—Witkowitz pig iron, No. 1, 104 to 105 
erowns ; No. 3, 102 to 103 crowns ; Witkowitz hematite. 114 to 
116 crowns ; spiegeleisen, 10 to 12 per cent., 130 to 140 crowns; grey 


boiler plates, 285 to 295.50 crowns ; tank plates, 251 to 261.50 
crowns ; girders, 235 crowns, all per ton free Vienna. Deliveries 
in pit coal, as well as in brown coal, have been more extensive. 
Gas coal is in rising request, also coal for coke-making has been in 
improving demand, and a slowly stiffening tendency is felt all 
round. In consideration of the depression in the German coal in- 
dustry the Bavarian State Railway Administration will stop pur- 
chasing Bohemian brown coal for locomotive requirement, to the 
great disadvantaage of the Bohemian trade. 


Good Employment in Be'gium. 

The last few weeks have given additional work to the 
shops and factories, and a healthy and regular activity will 
almost certainly prevail at the principal establishments during the 
last quarter of this year. Further reductions have not taken 
place during the week, prices showing some stiffness. Bars sell 
pretty freely. Plates are less healthy, the heavier sorts only 
meeting with a good request. In rails as well as in girders a 
favourable condition prevails, and the outlook is pretty fair. 
Quietness bordering on stagnation continues on the pig iron 
market. The business done in coal is certainly anything but 
satisfactory. Little is sold, although dry coal has been reduced 
0.50f. p.t. Briquettes also show a downward tendency. Offers 
increase both for engine and for house coal. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 17th. 
THE rumour that steel rails have been cut from 28 dols. per ton 
to 26.50dols. is found to be without foundation. There is a 
gradual falling off in Pittsburg rail plants, and orders are few 
and far between. The Ohio steel works at Youngstown has just 
completed its last order and is now working on sheet bars and 
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have dropped 1 dol. per ton below the rates 

of two weeks ago. The only large bridge order about to be placed 
is 10,000 tons for the New York Central terminal. The Llinois 
Steel Company is the only rail mill that has its order-book filled to 
the end of the year. Its western position gives it advantage in 
western trade over Pennsylvania rail mills. The Amalgamated 
Association has voted to continue its strike against the American 
Sheet and Tin-plate Company, whose mills have been idle fourteen 
months. The Youngstown Sheet and Tube Company has just 
taken an order for 20 miles of 16in. pipe, and 15 miles of 10in. 

pipe, and the Republic Iron and Steel Company has started its 
fourth pipe mill in Ohio on a large order for 8in. to 12in. pipe. 
The A. M. Byers is to increase its Girard, Ohio, puddling plant of 
{2 furnaces by an addition of 46 furnaces, which will make it one 
of the largest puddling plants of the country. The Jones and 
Laughlin Steel Company of Pittsburg has started its new rod mill 
on billets, but as soon as a Talbot furnace is ready its supply will 
come from that source, Prices are generally weak, and slight con- 
cessions are being made after the statement of a few days ago 
that rock bottom prices have been reached. The copper market 

is quiet, with electrolytic selling at 12$ cents, Consumers are dis- 
inclined to make heavy purchases until the future supply and 
demand can be more clearly discerned. A new method of cutting 
nails has been invented, and is being controlled by the Ward 
Nail Company, of Pittsburg, under which the cost of making nails 
is said to be considerably reduced. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that communications for the Incorporated 
Municipal Electrical Association should now be addressed to the 
Secretary, Mr. C. McArthur Butler, 28, Bedford-square, London, 
W.C. 





A MERCHANT Venturers’ Research Scholarship of the value of 
£50, tenable for one year in the Faculty of Engineering of the Bristol 
University, which is provided and maintained in the Merchant 
Venturers’ Technical College, has been awarded to Mr. Harold 
Heaton Emsley, B.Se., Bristol (with First-class Honours in 
Mechanical Engineering). 

WE understand that William Moss and Sons, Limited, of Queen 
Anne’s-chambers, Westminster, who are the owners of the Pohl 
mann system of concrete reinforcement in the United Kingdom, 
have established a branch office in the Liverpool and Manchester 
districts, and have appointed Messrs. Mould and Brown, of Devon 
House, 19, Whitechapel, Liverpool, as their local representatives. 





ContTracts.—Clarke, Chapman and Co., Limited, of Gateshead- 
on-Tyne, have recently received orders for their Woodeson 
patented water-tube boilers for extensions to the generating 
station at Devonport Dockyard ; for W. Sommerville and Sons, for 
their paper works ; for the Nunnery Colliery Company ; for Wm. 
Cooke and Sons ; for Sir B. Samuelson and Sons, Middlesbrough ; 
for Brown, Bayley and Co.; for the Luton Corporation ; and for 
the Whitehaven Colliery. This firm has also received several large 
orders for continental and other foreign countries.—The Steeple- 
jack and Engineering Company, of Castle Boulevard, Nottingham, 
has received instructions from the City of London Electrie Lighting 
Company to carry out extensive repairs to its two large chimney 
shafts at Bankside. 

AIR PURIFICATION IN GLASGOW. —The Sub-committee of the Glas- 
gow City Council on Air Purification report that during June and 
July the smoke inspectors had made 245 inspections of boiler and 
other furnaces, and 2270 observations of chimneys, as a result of 
Gas engines 
and producers are steadily being substituted for steam boilers. One 
firm has discarded its boilers and installed instead two engines of 
50 and 60 indicated horse-power, working off one suction gas _pro- 
ducer ; another has taken out its steam engine and put in three 
suction gas engines, with accompanying producer plant, retaining 
its steam boiler for heating purposes only during the winter season. 
A third has installed a 60 indicated horse-power suction gas engine 
with producer plant, being the second engine introduced within 
the last eighteen months ; in consequence of which three Lanca- 
shire boilers have been discarded and two chimneys rendered 
inactive. The Electricity Committee have decided to construct a 
model dwelling for the purpose of showing the use of electricity 
for lighting, heating, and cooking, to be exhibited at the Smoke 
Abatement Exhibition, to be held in Victoria-road Skating Rink, 
from September 16th to October 10th. 

WirELEss TELEGRAPHY.—In a letter to the Times of Thursday, 

25th, Sir Edwin Durning-Lawrence quotes the following passage 
from the continuation of Bacon's *‘ New Atlantis,” by R. H., Esq., 
which was printed in London, 1660, In this work, on page 67, we 
read as follows :—**‘ Thi stone (the loadstone) . 
is of rare use and service. [| shall not open all its properties. 

I will only unfold this useful and most admirable conclu- 
sion upon it, and which hath but lately been experimentally dis- 
covered, which is this :—Two needles of equal size being touched 
together at the same time with this stone, and severally set on two 
tables with the alphabet written circularly about them; two 
friends, thus prepared and agreeing on the time, may correspond 
at never so great a distance. For by turning the needle in one 
alphabet, the other in the distant table will, by a secret sympathy, 
turn itself after the like agg No one has hitherto succeeded 
in identifying ‘‘ R. H., Esq.,” but the book is a Baconian book. 

GENERAL MANAGERSHIP, CALEDONIAN RAILWAY CompaNny.—In 
room of Mr. Guy age 2! who will shortly retire from the genera] 
managership of the Caledonian Railway Company—having been 
appointed general manager of the Buenos Ayres and Pacific Rail- 
way Company the directors of the company, at a meeting on 
23rd inst., appointed Mr. Donald A. Matheson, at present chief 
engineer, to the position of general manager, as from the date of 
Mr. Calthrop’s retirement. Mr. Matheson has had a varied experi- 
ence in connection with railway engineering and management, and 
has been in the service of the Caledonian Company for fourteen 
years. He is a native of Perthshire, and on leaving Perth 
Academy he was a student at the Watt College, Edinburgh, and 
at Owens ( ‘ollege, Manchester, After serving his apprenticeship 
as a civil engineer he was employed on the staffs of some well- 
known civil engineers and railway contractors, and was 
engaged in the construction of various important works, 
While a member of the engineering staff of the London 
and North-Western Kailway he acted as chief assistant to 
the engineer of the Lancashire and Yorkshire district. Mr. 
Matheson went to Glasgow in 1890 in connection with the con- 
struction of the Glasgow Central Underground Railway, on which 
he acted as resident engineer. On the completion of that under- 
taking he was appointed to the permanent staff of the Caledonian 
Railway as district engineer, and in 1899 he succeeded the late 
Mr. George Graham as engineer-in-chief. Since then he has been 
associated with all the engineering and kindred work of the com- 
pany, particularly in the maintenance of the line; his experience 
In organisation and administration when acting as contractor's 
engineer and agent on several extensive public works being of 
distinct value to him in this important branch of railway economics. 
Among the more important engineering undertakings with which 
he has latterly been associated are the reconstruction of the 
Central Station, Glasgow, and the building of the new railway 
bridge across the river C yde. In 1903 the directors sent him to 
the United States to report on the engineering features of 
American railways, this visit enabling him to gather knowledge of 
railway methods on the other side of the Atlantic. Mr. Matheson 
is a member of the Institution of Civil Engineers, and has received 
the James Watt and George Stephenson gold medals for contribu- 
tions to the literature of that body. He is also a vice-president 
of the Institution of Engineers and Shipbuilders in Scotland, 
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BRITISH PATENT SPECIFICATIONS. 





When an tion is com icated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the one ge Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the t 
of the complete specification. 

Any person may on anu of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


17,255. July 24th, 1909.—IMPROVEMENTS IN THE CONSTRUCTION 
oF SURFACE CONDENSERS, Arthur George Hopper, of 
Woodsley Lodge, in the City of Leeds, Yorkshire, and Joanna 
Elisabelle Hopper Greenwood, of 24, Victoria Park-square, 
Bethnal Green, Middlesex, spinster, legal representatives of 
the late Arthur Greenwood, of Albion Works, Armley-road, 
Leeds, Yorkshire, engineer, and Konrad Andersson, also of 
Albion Works, Armley-road, Leeds, Yorkshire. 

This invention relates to a counter-current surface condenser 
having the inlet for the steam arranged asa volute with guide 
vanes in such a way that the steam obtains a spiral motion through 
the condenser hitting the outer tubes all round the set at the 
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stme time and with the same velocity, this velocity of the steam 
being maintained as far as practicable throughout the condenser 
by means of battles and guide vanes, the steam travelling first 
inwards towards the centre of the condenser, then outwards, then 
inwards and so on. A central tube is provided in the middle of 
the set of tubes for supplying the water to the cold-water chest, 
and a pipe for the withdrawal of the air from the condenser 
arranged inside this central tube.— A ugust 3rd, 1910. 


8134. July 28th, 1910.—Device For TESTING STEAM. Otto 
Biihi ‘ng and Otto Wagne rm ¢ NIHON’, of Mannheim M 6, No. 15, 
(evmany. 

This invention relates to a device for ascertaining the content of 
oil and other impurities in steam. The constructions shown in the 
upper engravings differ from one another in that according to the 
construction shown on the left, both the inlet tube A and the out- 
let tube B, which have their upper ends passing into the steam 
pipe Cand turned to the front and rearwards respectively, pass 





downwards to the cover of the condensing vessel D, whilst, accord- 
ing to the construction shown on the right, both the tubes project 
into the vessel D and have their lower ends turned towards one 
another, ‘Thus, according to the latter construction, the openings 
of the tubes A and B in the vessel D are ‘oppositely disposed, so 
that the steam from the tube A flows immediately into the tube 
B, and thus only the outer part of the current is separated and 
condensed in the vessel D ; in this manner the steam is prevented 
from coming to rest in the vessel D, and thus the latter is pre- 
vented from acting in itself as an oil separator. In order to 
prevent the condensing steam which is formed during the passage 
through the tube A from collecting in the vessel D and thus 


increasing the oil content of the part of steam which has collected in 
the vessel, the tubes A and B, according to the construction in the 
lower engraving, do not pass downwards, but branch from the 
side of the steam pipe C and the upwardly turned and shell-like 
enlarged end of the outlet tube B, which is within the vessel D, 
is directly below the downwardly turned end of the inlet tube A. 
Any condensed steam formed is thus collected by the tube B, and 
is in this manner drawn back into the supply pipe C by the steam. 
The end of the outlet tube B projecting into the steam pipe C 
may be enlarged in the form of a funnel in order to increase the 
speed of the steam through the tubes A and B and thus increase 
the effect.— A uyust 3rd, 1910, 





TURBINES. 


December 10th, 1909.—AN IMPROVED REVERSIBLE SLOW 
OR HIGH-SPEED STEAM TURBINE, Jobn Brown, 54, Balaam- 
street, Plaistow, E., and James Edward Scott, of 52, Coal 
Exchange, London, E.C., and Greenock. 

The object of this invention is to provide an improved construc- 


in either direction with equal facility, and which can be operated 
for such purpose by valves or other equivalent means. Each rotor 
is provided with a nozzle plate, this being fixed and arranged 
parallel to the plane of the rotor and having the same axis as the 
shaft and on that side of the rotor at which the steam is to enter. 
Each nozzle plate has two sets of passages, which are termed 
nozzles, passing through it, for conducting the steam to the vanes 
or blades of its corresponding rotor. One set of nozzles is arranged 
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so that, when steam is passed through them, the rotor is driven in 
one direction, the other set being arranged for driving the rotor 
in the other direction. Each set of nozzles consists of a number of 
passages made through the thickness of the nozzle plate, the 
direction of one set being inclined so as to point towards one side 
of the vanes of the rotor, the direction of the other set being 
inclined so as to point towards the other side of the vanes. The 
nozzles are preferably tapered to allow of some expansion of the 
steam in passing through the nozzle plates. The steam is admitted 
to the nozzles through a divided steam chamber, one of such 
chambers being provided for each nozzle plate and being arranged 
on that side of the plate at which the steam is to enter the nozzles. 
Each chamber has two compartments, each compartment being 
disposed over one set of nozzles, For the purpose of admitting 
steam to these divided chambers a series of valves is provided, one 
for each rotor, each of these valves being arranged so as to close or 
open either one or other of two inlets, which latter are in com- 
munication with the two compartments of a divided chamber. All 
the valves are connected together and are operated so that one 
inlet in each valve can be closed while the other is open.—A ugust 

3rd, 1910. 

3938. February 17th, 1910.—IMPROVEMENTS IN AND RELATING TO 
MARINE STEAM TURBINES, Martin Roelling, of 31, Westfalische 
Strasse, Berlin Halensce, Germany. 

The engraving shows an arrangement and connection of turbines 
for a ship having three propellers, each turbine actuating a single 
shaft. At low speed, single groups of stages are cut off, so that 
the steam, by the use of corresponding pipes H and shut-off valves 
G, passes through the individual groups in the following order : 
From the main steam pipe K, through group D of turbine A, to 
group E of turbine C, and from thence through group F of turbine 
B to the condenser. The groups of stages may also be passed 
through in another order ; for instance, group D of the turbine B 
group E of turbine C, group F of turbine A, or in the following 
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order :—Group D of turbine C, group E of turbine B, group F of 
turbine A, and soon. At a medium speed the groups of stages 
are so cut out that always two are in parallel, and the steam by the 
pipes H and shut-off valves G passes through the individual groups 
of stages in the following order :—Main steam pipe to group D of 
the turbine A, group E of the turbine B, group D of the turbine B, 
group E of the turbine C, group F of the turbine A, group F of 
the turbine C, to the condenser ; or, again, from the main steam 
pipe to group D of the turbine B, group E of the turbine B, group 
D of the turbine C, group E of the turbine A, group F of the 
turbine C, group F of the turbine A, to the condenser, and so on. 
The connecting up may be carried out so that the steam flows con- 
secutively through the group of stages D and E of the turbine B, 
and then is distributed between the groups F of the turbines A 
and C, and so on ; or the steam first flows in parallel through the 
group Dand E of the turbines A and C, and then through the 
group F of the turbine B.— A wgust 3rd, 1910. 


5219. March 2nd, 1910.—AHEAD AND ASTERN TURBINES 
Aktiengesellschaft Brown, Boverie and Cie., of Baden, Switzer- 








land, 
A is the ahead turbine, while B is the astern turbine. At the 


tion of a multi-stage steam turbine which shall be capable of driving | 











inlet end of the ahead turbine A is an impulse turbine stage having 
rotating wheels E within chambers formed by the walls or partitions 
D which hold or contain the nozzles. The steam, after passin 

through the impulse stage of the ahead turbine A, further Bassam 
in a reaction turbine F, before being exhausted to the condensers 
or to another turbine. The exhaust end of the reaction part F of 
the ahead turbine A is separated from the exhaust of the astern tur- 
bine B by a diaphragm H, which is provided at the part where the 
shaft K passes through with a packing M. In order that no 
steam can possibly Jeak past the packing M, and spoil the vacuum 
probably existing on the otber side of the partition, a chamber N 
is formed within the packing. Steam leaking into the chamber is 
conducted by passages C, to a lower pressure stage uf anuther 
turbine or to the condenser or atmosphere. Thus it will be seen 
that in providing conducting passages C there is less possibility of 
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the steam leaking past the remaining part of the packing. Since 
there is practically no steam thrust produced by the high-pressure 
action stages E, and that produced in the reaction part is small, it 
is necessary that the balancing surface G be provided to overcome 
the propeller thrust. This balancing surface is of the character 
disclosed by Patent 6435 of 19C4, and is placed at the exbaust end of 
the reaction part F. In order that a larger balancing force may 
be obtained the balancing surface or piston G is subjected to the 
pressure of the fluid at the exhaust of the action stages E, this 
being effected by conducting the steam through the reaction tur- 
bine rotor by means of openings S in the end thereof. A packing 
O is provided between the reaction part F and the diaphragm to 
prevent leakage of the high-pressure steam.— A gust 3rd, 1910. 


DYNAMOS AND MOTORS. 


7822. March 31st, 1910.—IMPROVEMENTS IN OR RELATING TO THE 
STARTING OF POLYPHASE ELECTRIC ASYNCHRONOUS Motors, 
Siemens Brothers, Caxton House, Westminster. 

The engraving shows, by way of example, a three-phase induc- 
tion motor A supplied from mains M, which is direct-coupled to a 
controlling dynamo B separately excited from direct-eurrent mains 
N. The slip rings are connected to the resistances D of a con- 
troller, and the sliding contacts H of the controller are connected 
to the slip rings of the rotary converterC. The continuous-current 
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sides of both B and C are connected together by the conductors kK. 
The method of starting is as follows :—The contacts H being moved 
to the extreme right hand so that all the resistance D is in circuit, 
the stator winding of A is connected to the mains M, and the 
rotors of A and B commence to rotate. The field of B is then 
excited, and continuous current flows from D to C through K and 
causes the armature of C to rotate. Equalising currents then tlow 
from A to C through D, which tend to draw the armature of C into 
step with the rotor of A, and this will occur as soon as enough of 
the resistance D has been cut out of circuit. The starting opera- 
tion is completed by cutting the whole of the resistance D out of 
the circuit. In the arrangement shown in the drawing it will be 
observed that at the instant of starting the armature winding of 
C forms the neutral point for the resistances D.—4A ugust 3rd, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1910, — IMPROVEMENTS RELATING TO 


3711. February 15th, 
of 33, Briiderstrasse, 


CENTRING CuHucks, Friedrich Bethke, 
Spandau, Germany. 

This invention relates to centring chucks having two clamping 
jaws, and it consists essentially in an arrangement for placing the 
clamping jaws under the control of a rotary spirally grooved disc 
disposed parallel with the direction of movement of the jaws, ¢.¢., 
parallel with the axis of the chuck. W?th this improved arrange- 
ment the upper end of the drill will not be damaged and, further, 
the key for moving the clamping jaws is disposed at right angles 
to their direction of movement so that the key can be made of any 
shape and size without interfering with the free motion of the 
jaws. In the outer block A of the chuck are mounted the two 
clamping jaws B, each of which latter is formed on one side with 
interrupted spiral threads C. These threads are so arranged as to 
be simultaneously controlled by a spiral groove D cut in a dise E 
which is mounted parallel to the axis of the chuck and which can 
be turned by means of a hollow key F. The outer end H of each 
jaw is engaged in an opening or slot J of the cover K of the block 
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By this arrangement a very simple construction of chuck is pro- 
vided and the operating key is directly applied to the spirally 
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may be provided-with an approximately central upwardly extend- 
ing tubular portion that leads from the bottom of the oil-box 
nearly to the top thereof—or the oil-box may be in the form of a 
rectangular box, with a longitudinal opening at the bottom 
enclosed by uprising walls open at the top. The wick is threaded 
through the tubular portion or the uprising walls; one end is 
bent down and immersed in the oil, whilst the other rests pre- 
ferably flat upon the shaft. A clamp is arranged to embrace the 
upper bend of the wick and preferably comprises two downwardly 
extending flanges, one to press—by means of a rib or projection— 


the upper portion of the lubricating wick against the tubular 
portion of the uprising walls of the oil-box, and the other to 
receive a screw which bears on the side of the tubular portion or 


uprising wall remote from the wick, and is adjusted to vary the 
pressure upon the wick. One side of the upper end of the 
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grooved disc. The latter adjusts the jaws and automatically locks 
same in position.—A uwgust 3rd, 1910. 


MISCELLANEOUS. 


19,734. August 28th, 1909.—IMPROVEMENTs IN BACTERIAL FILTER 
Beps, William Edward Farrer, of Star Works, Cambridge- 
street, Birmingham. i 

In forming the filter bed the retaining wall A is built with a 
hollow cavity B. Atthe base of the wall A, and at certain desired 
positions a number of holes H are pierced, communicating with 
the lower strata of the filter bed J, on the one hand and with the 
channel K, formed at the base of the hollow B, which is con- 
structed in the wall on the other. The outer portion of the wall 

is provided with outlets at various points into each of which a 

sealed trap C is built, these outlets discharging into the effluent 

collecting channel D, at such points as may be found most con- 
venient, and being connected to the same channel K, that forms 
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the base of the hollow portion of the wall B, into which the filtered 
liquid discharges, thus allowing the filtered effluent to pass out of 
the bed, whilst preventing any air obtaining access to the bed J or 
the hollow portion of the wall B at these points. The top of the 
wall is finished with a coping E, which is pierced with certain 
passages G, at intervals, which passages G communicate with the 
cavity within the retaining wall of the filter and are open to the 
atmosphere on both sides of the wall. As the various currents of 
air pass across the filter there will be found also to be a continual 
passing of air through the passages G, pierced through the coping 
i. These holes G are pierced in such a way that as the air passes 
through them it draws out the air contained within the hollow B, 
which in turn draws air down through the bed J, and so induces a ; 
perpetual current, and the object is thus attained.—A gust 3rd, 
1910. 


24,628. October 26th, 1909.—IMPROVEMENTS IN LUBRICATING 
APPARATUS FOR JOURNALS AND THE LIKE, Vacuum Oil Com- 


vany, Limited, of Caxton House, Westminster. 
This invention relates to lubricating devices for journal bearings 
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tubular portion or uprising walls of the oil-box may be shortened 


| to allow for the thickness of the wick, so that when the latter is 


in position the upper end of the unshortened portion of the tube 


| or opening wll be flush with the wick as it lies over the shortened 


portion.—A ugust 3rd, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 
963,759. Vacuum PAN Apparatus, J. A. Groshon, New York, 
N.Y ., assignor of one half to EB. J. Métérié, Eust Orange, NJ. 
Filed May 14th, 1909. 
This patent is for a barometric condenser, supplemented by a 
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rotary pump, placed between the condenser an’) the vacuum pan. 
There are two claims. 
964,030. Morork WorkED BY Explosive MIXTURE, 41. 


Lacois, 


Mécaniques (Anciens Etablissements Cail), Denain, France. 
Filed February 24th, 1909. 
The invention is intended to render crank chambers accessible 
without removing the cylinder. 


casing 4, a motor shaft 2, upon which said casing is pivotally 
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mounted a crank chamber 1, bearings 5 secured at the ends of 


jointing surfaced flanges A B formed at the top of the crank 
chamber, and jointing surfaced flanges B’ C’ formed at the bottom 
of the motor casing, and adapted to form a fluid-tight joint with 
the corresponding flanges on the crank chamber. 


964,341. MetHop or UTILISING SPENT FIRE GASES FROM A FUR- 
NACE FOR FIRING FURTHER FURNACES, H, Uihlein, Nuremberg, 
Grermany.—Filed November 24th, 1909. 

This invention refers to the heating of gas retorts, and consists 
in passing the spent fire gases from the first furnace over glowing 
gas retort carbon charged into the generator of the second fur- 
nace, so as to reduce the carbonic acid of the spent gases to 
carbonic oxide, and to oxidise small quantities of the glowing 












































and the like. The oil-box, which may be situated immediately 
above the bearing, is in the form of an annulus—that is to say, it 


carbon to carbonic oxide, in burning the regenerated gases with 
air for heating the respective distilling vessels, in passing the 
spent fire gases so formed to the generators of following furnaces, 
and repeating the process, the number of the following furnaces 
being double that of the preceding furnaces, until the spent fire 
gases from the last group of furnaces are allowed to escape through 
a chimney, care being taken that the temperature of the glowing 
carbon does not sink beneath a determined limit, at which moment 
it is replaced by a fresh charge of glowing gas retort carbon. 
There are four claims, 
965,025. Vacuum-propucinc Apparatus, LZ. W. Serrell, Plain- 
field, N.J., assignor to the Vacuna Company, East Orange, N.J., 
«a Corporation of New Jersey.—Filed June 23rd, 1909. a. 
This patent is for a vacuum-producing apparatus comprising 
spaced impellers of gradually increasing diameters, a case there- 
for extending around the impellers and also of gradually increasing 
diameters and in which are expansion chambers between the 
impellers, and said case having off-set portions adjacent to the 


Paris, France, assiqnor to Société Francaise de Constructions 


The single claim is for a motor 
worked by explosive mixture comprising, in combination, a motor 


said chamber, trunnions 3 mounted on said bearings, made solid | 
with the motor casing, and adapted to receive the motor shaft, 


edges of the impellers and corresponding in outline with the 
peripheries of the impellers, and partition rings or separators con. 
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nected at their outer edges to the case and extending inwardly 
directly over the impeller devices, There are thirteen claims. ~ 
965,039. MrTrHop or FormiInG FLANGED METAL WHEELS, &. /. 
Slick, Pittsburg, Pa,— Filed November 6th, 1909. 
The method of forming wheels, consisting in taking an ingot, 
severing transversely therefrom a blank having its axis extending 
in the same direction relative to the metal of the blank“as the axis 








of the ingot extends relative to the same metal, and then forcing 
metal intermediate the periphery and axial centre outwardly to 


form the flanged portion of the wheel. There are thirteen 

claims. 

965,850. STEAM Power Apparatus, W. C. Anderson, Canton, 
Ohio, —Filed January 22nd, 1909. 


In combination a reciprocating engine, a high-pressure turbine, 
a live-steam conduit connected with a high-pressure stage of the 
| turbine, an independent, normally wide open conduit leading from 
| the exhaust of the said reciprocating engine to a low-pressure stage 
| of the turbine, a governing apparatus comprising means for con- 


| 
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trolling the admission of high-pressure steam to the turbine. ‘This 
apparatus also comprising means operating in an emergency to con- 
trol the admission of low-pressure steam to the turbine by admit- 
ting air to it, the air so admitted, by reason of the normally wide 
open conduit reducing the mean effective pressure upon the 
reciprocating engine piston, thereby also reducing the speed of the 
reciprocating engine as well as that of the turbine. There is only 
one claim. 
966,363. GAs TURBINE, 
Fe bruary 16th, 1910. 
This is for a reaction turbine. The invention consists in the 
combination, with a casing comprising a gas chamber and a separate 
compressed air chamber, of a drum having a combustion chamber 


L. Samoje, Antwerp, Belyinm, Filed 
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and revoluble on the casing and provided with an exhaust nozzle 
directed oppositely to the direction of rotation of the drum, and 
means, controlled by the drum, for connecting the combustion 
chamber alternately with the gas chamber and with the com- 





pressed air chamber. There are five claims, 
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AUGUST. 


Loss of H.MLS. Bedford. 


Tue loss of another ship of his Majesty’s Navy 
by grounding has to be put on record. On Sunday morn- 
ing, August 21st, the Bedford, an armoured cruiser of the 
County class, whilst carrying out a full-speed trial at 
the entrance to the straits of Korea, run upon the 
dangerous Samarang Rocks, off the island of Quelpart, 


apparently with such force as to rip a large hole in her 
bottom in the neighbourhood of the boiler-rooms. We 
judge this from the fact that no less than eighteen men, 
who were nearly all stokers, were drowned by the inrush 
of water. The reports of the accident still leave the 


cause obscure. The dangerous nature of the coast is well 
known, and that the vessel should have been running 
high-speed trials—as reported by the Admiralty—in close 
propinquity to them, is rendered doubly incredible by the 
fact that the weather at the time was so bad that the 
Bedford's consorts were able to do but little for her 
assistance. The Japanese authorities are lending valu- 
able assistance, but there appears to be little hope of 
galving the vessel. 


Jubilee of the Tramway. 


PASSENGER tramways originated in the United 
States, and the jubilee of their introduction into this 
country occurred on Tuesday last, for it was on the 30th 
August, 1860, that the Birkenhead, the first street 
railway in Europe, was opened. The American projector, 
Mr. George Francis Train, was responsible for this inno- 
vation, but it was entirely through the good offices of Mr: 
John Laird that the Commissioners of Birkenhead con- 
sented to the experiment, for Mr. Train had previously 
failed to obtain the permission of the authorities both in 
London and Liverpool to lay down tram lines in the 
streets of those cities. The pioneer system at Birken- 
head was 24 route miles in length, and double-tracked 


| to move for 1 min. 52.7 sec., covering 924ft. 





most of the way. The gauge was 5ft. 2in., and a step 
rail, in contradistinction to a grooved rail, was employed. | 
This rail had a “step” or tread of jin. between flat | 
surfaces 3in. and 1fin. wide. The cost of the installation 
was from £1800 to £2000 a mile. The cars were carried 
upon two axles, and inside there was sitting accommo- 
dation for 22 persons, and room for 22 more standing, 
straps being suspended from the roof as in our modern 
underground trains, so that the latter could balance 
themselves. On the roof seats for 22 outside passengers 
were provided, these seats being arranged longitudinally 
ona“knife board.” Drawn by two horses, the speed of | 
the cars averaged eight miles an hour, inclusive of stops 
to pick up passengers. The Birkenhead street railway 
proved a commercial success, and, in spite of complaints 
of the inconvenience caused to the general traffic by the | 
projecting “step,” the original rails remained until 1864, | 
when, after a short length had been laid as an experi- 
ment with a rail of the grooved section now in general 
use, the whole of the tramway was relaid with it, and, at 
the same time, the gauge was altered to 4ft. 8}in. The 
tramway was subsequently indicted as a nuisance, but 
the trial resulted in a verdict in favour of the grooved 
rail, 


Protection Against Floods. 


Tue Paris Municipal Council has voted a sum of 
100,000f. for the construction of sluice gates for closing 
the sewers and other openings into the Seine in the event 
of the river rising to an abnormal level. As regards the 
other works proposed in the report of the Commission, 
nothing appears to have been done, probably on account 
of the difficulties in raising the 246,000,000 f. which, it is 
estimated, are required to carry out the more important 
enterprises, such as the construction of the canal from the 
Marne and the widening of the arm of the Seine around 
one side of the Tle de la Cité. This undertaking would, in 
any event, occupy some years, and meanwhile it is 
regarded as absolutely imperative that precautions should 
be taken against a repetition of the Paris floods. Investi- 
gations have been made into the subterranean water 
level of the different basins, and it is found that, as the 
result of the continuous heavy rainfall during the summer, 
the level has in all cases risen considerably, wherefore it 
is concluded that if the meteorological conditions are 
anything like they were last winter, there will be serious 
danger of the river again overflowing its banks. Mean- 
while the Prefect of the Seine has appointed a Commis- 
sion which will undertake a journey this month from 
Paris to Rouen to examine the barrages and see what 
influence they are likely to exert upon the floods. There 
* indeed, a growing opinion that the trouble arises 
principally from the barrages at Port-a-l'Anglais, Suresnes, 
and Bezons, which, by constituting a wall about 2.50m. in 
height, have practically raised the bed of the Seine to this 
extent. It is concluded, therefore, that if these barrages 


| main line. 





Were suppressed, the unimpeded flow of water would pre- 


vent the “ piling up” of the river, as happened in Paris 
last winter; but, on the other hand, there will obviously 
be considerable trouble from the point of view of naviga- 
tion. The results of the Commission’s inquiry will be 
awaited with interest. 


The American Scout Cruisers. 


A report on further trials with the three sister 
cruisers, Birmingham, Salem, and Chester, of the 
United States Navy, which have been especially built 
to test the comparative value of reciprocating en- 
gines and Parsons and Curtis turbines, have just 
been published. These trials were made to find 
out which of the three vessels could most quickly be 
brought to rest from specified speeds by reversal of the 
engines. The Birmingham has reciprocating engines and 
two screws of 124ft. diameter ; the Salem, Curtis turbines, 
with two screws 94ft. diameter; and the Chester Parsons 
turbines with four 6ft. propellers. As was to be expected, 
the Birmingham, which is able to put its whole power 
into reversing, gave the best results, but at moderate 
speeds her advantage over the Salem, the other twin- 
screw vessel, was not great. For example, at 10 knots the 
Birmingham came to rest in 1 min. 15 sec. and the Salem 
in 1 min. 20.4 see. From this speed the Chester continued 
At 22 knots 
she did not come to rest for 2 min. 8} sec., running nearly 
half a mile, whilst the Salem took 1 min. 37 sec., and ran 
1764ft. At 24 knots there was a still more marked advan- 
tage in respect of the larger screws. The trials appear 
to indicate that the larger propellers have, as might be 
expected, a marked advantage in the matter of stopping, 
but as the actual powers developed by the reversing 
turbines of the two boats have not yet been given, it is 
difficult to state with certainty. We look forward to the 
receipt of the full report in this country. 


The Third Canadian Transcontinental Railway. 

It has recently been publicly announced that 
the Canadian Northern Railway will complete and open its 
lines across the Dominion of Canada in 1914. Already 
its transatlantic service is in regular operation, and it is 
stated that arrangements are now being made to estab- 
lish similar navigation across the Pacific. This railway 
is being handled by private enterprise and built under a 
different system from that of the two great lines, the 
Canadian Pacific and the Grand Trunk Pacific. It is the 
policy of the Canadian Northern to build small, isolated, 
remunerative systems in various parts of the Dominion, 
and later to join these smaller systems to form the final 
At the present time two such ends separated 
about 550 miles exist at Selwood and Port Arthur, in the 
province of Ontario. In this district the route will run 
parallel to the Canadian Pacific Railway and some miles 
north of it. West of Nepigon the line will dip south- 
wards and come into Port Arthur along the Lake front. 
Three camps of surveyors are at work in the district, and 
contracts for the construction will be commenced next 
spring. The Canadian Northern terminals which it is pro- 
posed to build in the city of Montreal may cost a million 
pounds, and is evidently destined to be the future head 
offices of the company. The question of providing 
adequate station accommodations in Toronto and Ottawa 
is also being considered by both the Canadian Northern 
and the Canadian Pacific, the traffic of the latter com- 
pany having completely outgrown its passenger facili- 
ties in these cities. 


Unrest. 


Lanour, particularly upon the railways, has been | 


restless all through the month. The widespread tendency, 
on which we have had to comment many times before, 
to defy the authority of their own officials, is disfiguring 
the unions, and undermining the whole principle of 
collective bargaining, on which much of their value to the 
industries of the country depend. There is also a marked 
disinclination to accept the ruling of an arbitrator, and 
as no means has yet been discovered of forcing upon a 
huge body of men a decision which is unpalatable to them, 
the peace which followed the Board of Trade’s conciliation 
scheme is tottering to a fall. The centre of trouble con- 
tinues to be the North Eastern Railway Company, where 
trouble over the suspension of a guard threatens to re-open 
a searcely closed wound, but on the Great Eastern and on 
the Scotch railways trouble is brewing. Much turns 
upon the ability of the officials of the Amalgamated Society 
to persuade the men—since they cannot compel them—to 
abide by their decisions. Besides this trouble on the 
railways, there is a renewed agitation in the shipyards for 
increased wages, which is giving some anxiety, and on the 
top of it all there is the grand discussion on what is 
commonly known as the trades’ union crisis, springing out 
of the decision in the Osborne case that trades unions 
may not enforce a compulsory levy to support a Member 
of Parliament. Altogether, it must be admitted with 
regret, that the month has afforded no evidence whatever 
that labour is settling down, and real industrial peace 
seems as far off as ever. 








Aeronautics. 


In the world of aviation the past month has been 
crowded with incident. From its commencement to its 
close almost each day has brought news of some daring 
feat or some new record. It is impossible, nor is it 
desirable, to record here all that has taken place. We 
can only mention a few of the more outstanding events. 
The Blackpool meeting, which opened during the last few 
days of July, witnessed some excellent flights. In 
particular, Mr. Grahame-White and Mr. Robert Loraine 
attracted considerable attention by their daring oversea 
journeys. The latter, leaving Blackpool in the early 
morning of Wednesday the 10th, flew along the coast to 
Hoylake, when crossing the mouth of the Dee, he flew 
across the sea to Llandudno. After resting there he con- 
tinued his journey in the evening, and crossed over into 
Anglesey, descending abouteighteen miles from Holyhead. 
Mr. Grahame-White, on the same day, flew from Black- 
pool to. Barrow, by way of Fleetwood and Lancaster. 
Leaving Cardiff on the night of Saturday the 6th, Mr. C. 
Willows, a young balloonist, flew in an airship of his own 
design to London, where he arrived after being in the air 
for ten hours. The distance covered was about 150 
miles. Mr. Willow’s airship, it is satisfactory to learn, is 
entirely of British construction. A most successful meet- 
ing opened at Lanark on the 6th of the month. We under- 
stand that financially this meeting has yielded excellent 
results to the promotors, and in this respect it would 
apparently afford a sharp contrast to most meetings of 
its kind. Among the many notable feats to be recorded 
of this meeting, Mr. Drexel’s magnificent flight, in which 
he ascended to a height which his barograph, as examined 
and checked at Kew Observatory, showed to have been 
6752ft., and Signor Cattaneo’s cross-country flight of 
three hours eleven minutes duration, in which he covered 
141 miles, are particularly noteworthy. A feature of the 
Lanark meeting was the success of the monoplanes as 
compared with the biplanes in almost every competition. 
For the fourth time the English Channel has been crossed 
by an aeroplane. Mr. Moissant, an American aviator, 
taking his mechanic with him as a passenger, left Issy, 
near Paris, on the evening of Tuesday the 16th, and tlew 
with great ease to Amiens. Here he spent the night, and 
on the Wednesday morning proceeded to Calais. After a 
short rest, he flew across the Channel, and alighted 
at Tilmanstone, near Walmer. The following morning 
saw him at Sittingbourne, about thirty miles from London, 
and later on in the same day he got as far as Upchurch. 
Since then his repeated unsuccessful efforts to finish his 
journey to London have been in marked contrast to the 
ease with which his earlier stages were accomplished. 


Aeroplanes and Dirigibles. 


. THE success of the cross-country aeroplane race 
in France has entirely vindicated the position taken up 
some months ago by the Minister of War when he 
refused to follow the example of Germany in devoting 
considerable sums of money to the construction of 
dirigible balloons. Although he was obliged, under 
pressure of public opinion, to add a certain number of 
airships to his programme, General Brun pointed 
to the probability of the aeroplane undergoing a deve- 
lopment which would give it a superiority over the 
balloon for military purposes; and it is a striking com- 
mentary upon the situation that while dirigible balloons 
kave rarely left their sheds during a particularly bois- 
terous summer, the aeroplanes, which are piloted by 


| officers, have been making cross-country flights in all 


weathers. After each flight the officer sends a report of 
his observations to the headquarters of the Aviation 


| Department and to the Minister of War, so that, while in 


one case the positions of the machines are always known, 
and instructions can be sent to the pilots, in the other 
the reports are centralised, and may prove of great value. 
During the forthcoming manceuvres it has been decided 
to employ aeroplanes in conjunction with dirigible 
balloons, of which there will be three in service, and to 
each will be attached three or four aeroplanes. The 
Minister will, no doubt, shape his future policy upon the 
respective performances of the airships and the flying 
machines, the main condition being, of course, that the 
most accurate observations should be made with the 
greatest safety. In favour of the aeroplane there is the 
argument that, despite its somewhat crade form, it con- 
tinues to accomplish remarkable feats, even in rough 
weather, and, although luck undoubtedly plays a large 
part in these performances, it is certain that new types of 
machines will ultimately be evolved which will prove 
much more reliable and will require considerably less 
power to drive them. This latter point is particularly 
important in view of the increased loads which may be 
carried with a diminution of weight in the mechanism of 
the machines. 


Canada’s Navy. 
Ir is expected that the contracts for the con- 
struction of all the ships of the Canadian Naval Service 
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will be awarded in October or November, and that the 
keels will be laid within a year from then. The inter- 
vening time will be required to get the building yards 
in readiness. The notice recently sent out to ship- 
building firms on the Admiralty list for tenders for the 
construction of four cruisers of an improved Bristol class 
and of six destroyers has elicited replies from three 
Canadian and two British firms. It is not improbable 
that there will be an alliance between certain Canadian 
and British interests in that connection. Canada has 
decided that all the new ships shall be built in the 
Dominion. Pending their completion the Dominion 
Government have purchased from the Imperial Govern- 
ment the cruisers Niobe and Rainbow. The Rainbow 
sailed for Esquimalt on the 20th August. She will be 
stationed in British Columbia waters and take part in the 
fisheries protection service. The Niobe, after undergoing 
some alterations, will probably sail to the Gulf of St. 
Lawrence, where she will be used for training purposes, 
with headquarters at Halifax. When the Niobe has served 
her period of usefulness as a training vessel on the 
Atlantic she will become the parent ship of the destroyers. 
The Rainbow, as already explained, is outside the ordi- 
nary naval programme, being primarily intended for 
fishery service, but at the same time she will serve as a 
training vessel on the Pacific Coast, and no doubt later 
on will become parent ship to the destroyers which will 
subsequently be built on the Pacific. It is not intended 
at first to divide the destroyer force, but to keep it 
together on the Atlantic Coast. The cruiser squadron, 
however, will be divided between the Pacific and Atlantic 
seaboards. In the case of both the Niobe and the Rain- 
bow the Imperial Government have afforded great facili- 
ties in lending o‘ficers and getting the crews together. 


Fire at the Brussels Exhibition. 

On the evening of Sunday, the 14th August, a fire 
broke out in one of the Belgian Buildings at the Brussels 
Exhibition, and in an incredibly short time the whole of 
that building and of the British Industrial Section, as well 
as parts of the French and other sections, were entirely 
desiroyed. We published at the time reproductions of a 
series of photographs which showed the terrible complete- 
ness of the disaster. With commendable promptitude 
Lord Lytton, who is chairman of the Royal Commission 
charged with the guardianship of British interests at the 

srussels and other Exhibitions, ably backed up by Mr. 
U. F. Wintour, the British Commissioner General, decided 
to remodel, or rather to start anew, the British Industrial 
Section, and in this they were courteously assisted by the 
Belgian authorities, who put another building in the 
Exhibition at their disposal. It is satisfactory to be able 
to record that the British manufacturers have replied with 
alacrity to the appeal made to them to re-exhibit, and we 
understand that considerably over a hundred firms have 
indicated their intention to participate in the new enter- 
prise. It was most unfortunate that such a mishap should 
have occurred to this the first Exhibition in which British 
‘ firms have been assisted by the new branch of the Board 
of Trade, for only those who have been behind the scenes 
know how much this has meant. Moreover, it is all the 
more to be regretted because the British Industrial Section 
was quite the best show in its way that there has been at 
any Exhibition for many a long year. However, though 
the time is exceedingly short, we have every reason to 
hope and believe that the revivified section will be a 
success. 


Naval Additions. 


THE month, from the naval point of view, has 
been of great significance. On Saturday, August 6th, 
the first-class cruiser Lion was launched at Devonport. 
and on the 20th of the month the battleship Orion was 
put into the water at Portsmouth. These two vessels 
represent the latest types of their respective classes, and 
may well be regarded as initiating a new step in naval 
construction policy. Authoritative information with 
regard to the armament, horse-power, designed speed, 
and other details is, of course, lacking, but we can 
be more or less certain that these vessels will be 
armed with 13.5in. guns in place of the customary 12in. 
In both cases the guns, from all accounts, will be arranged 
in barbettes along the centre line of the vessels, thus 
making an important change in the plans hitherto 
followed in the Royal Navy. The designed speed of 
the Lion has been given as 30 knots, and of the 
Orion 21 knots. The cruiser, it is understood, has a 
length between perpendiculars of 700ft., a beam of 
88ft. 6in., a displacement of 26,500 tons, and a horse- 
power of 70,000. The battleship, on no better authority, 
has a length of 545ft., a beam of 87ft., a displace- 
ment of about 23,000 tons, and a horse-power of 27,000. 
These figures must, we repeat, be accepted with caution, 
as nothing in the way of official facts has been revealed. 
It is, however, certain that both these ships have aroused 
great interest at home and abroad, for they constitute a 
new step in Dreadnought development. It is, perhaps, 


too early to discuss their influence on naval politics, but 








it is evident that they afford as much scope for criticism 
as did the Dreadnought of 1906. 


The Irish Railway Commission. 


THe report of the Irish Railway Commis- 
sioners, who for four years have been inquiring into 
the whole system of railway working and manage- 
ment in Ireland, has been the subject of much 
discussion during the month. In our issues of August 
5th and 12th we dealt somewhat fully with the 
situation as revealed by the Commissioners’ report and 
the proposals made therein for remedying the defects and 
developing the facilities for communication within the 
Island and to Great Britain. Complaints had long been 
made by the Irish public regarding the unsatisfactory 
state of their railways. In the matter of rates a particularly 
great grievance was felt. It was urged that the trade of 
the country has been rendered stagnant, and in some 
cases was suffering extinction on account of the high rates 
imposed by the railways for the carriage of goods within 
the country and to the ports of Great Britain. Many 
witnesses testified that the British manufacturer could 
command local markets by reason of the cheap import | 
rates, the Irish manufacturer being handicapped by the 
much higher costs of transit within his own country for 
locally produced goods. Deficient and defective rolling 
stock, inadequacy of service and stations, and a lack of 
co-ordinated working among the different companies were 
also complained of, and on all hands the Commission 
received evidence to the effect that a radical change of 
railway policy was necessary for the well-being of Ireland. 
The railway companies were heard in their own defence. 
It became clear that they had done their best to improve 
matters, but that they were hampered by the economic 
features of Irish industry more than by any other cause. 
In giving their judgment, the Commissioners were divided 
sharply in opinion as to the best means of carrying out 
the improvements desired. But in the necessity for 
unification in the control of all the railways they were— 
as have been all previous Commissions and private 
expressions of views—unanimous. While the majority of 
the Commissioners recommended what is practically the | 
nationalisation of the Irish railways, the minority, more | 
sanely we believe, would have the country and the rail- | 
ways save themselves. Thus they recommend the volun- | 
tary, or if fails the compulsory, amalgamation of the | 
twenty-eight different companies controlling the Irish | 
railway system, with the creation of a central authority to | 
exercise a powerful and unprejudiced influence over the | 
united interests. The discussion thus narrows down to | 
the old question of State versus privately owned railways, 
and in this case the continued existence of a vital part of | 
the Empire as an agricultural country would appear to | 
be bound up intimately with a satisfactory solution of the | 
problem. 





Submersible Cruisers. 

Wuitr French naval experts have lately been | 
deprecating any attempt to exaggerate the value of sub- | 
mersible and submarine bosts, they are yet fully alive to | 
the importance of the work that may be done by these | 
craft. In a country where public opinion has exercised | 
so much influence upon naval questions in the past, it | 
has been found necessary to explode the old fallacy that | 
the submarine has enormously depreciated the value of | 
the battleship. As the Government intend to carry | 
through the important programme of naval constructions, | 
in which the battleships of 23,000 tons constitute the | 
main feature, an effort has been made to impress upon | 
the public just what the submersible and submarine are | 
capable of doing, and, judging from the performances of | 
these craft at the recent manceuvres, it has to be admitted | 
that they possess considerable limitations. Nevertheless, 
it is believed that the submersible, if given a sufficient 
range of action, will prove very valuable in blockading | 
an enemy’s ports and, perhaps, intercepting an enemy’s | 
squadron, and the whole aim of the French marine in 
designing the new submersibles is to increase the range 
as much as possible. In a word, the idea is to develop a 
type of “ submersible cruiser.” As a means of ascertain- | 
ing exactly what these craft can do, it has been decided 
to send the Archiméde from Cherbourg to Toulon on a 
single run without putting in at any port on the way. 
The Archiméde was launched a year ago. Having a 
length of 60 m. and a beam of 5 m., it displaces 800 tons 
with its water tanks empty. It has two triple-expansion 
engines and two propellers, which, when the vessel is 
submerged, are driven by electric motors. There are 
seven torpedo tubes. The vessel has a crew of 82 and 
three officers. The forthcoming run of the Archiméde is 
regarded as of great importance, since upon it depends 
the construction of the new submersibles which, in the 
opinion of French experts, are destined to carry out | 
effective operations at a considerable distance from their | 
base. 


} 








Aviation Meetings. | 
WriTING in connection with the first great avia- 
tion meeting which.was held in this country in October 





= 
last year, we ventured to remark that we had no faith 
in the future of aerial navigation as a sporting Spectacle 
Less than twelve months’ experience has served to 
confirm the opinion we then expressed, for every 
flying meeting, with the possible exception of Lanark 
which has yet been held in this country, at any 
rate, has proved a financial failure. The second meeting 
held at Blackpool during the past month is said to have 
resulted in a loss to the promoters of about £20,000, and 
the Blackpool Corporation showed their wisdom in 
declining to give financial assistance to a privately pro. 
moted undertaking. The fact is, that the most interesting 
portion of the proceedings of these circus-like gatherings 
takes place outside their enclosure, and can be witnessed 
by the public without either paying gate-money oy 
involving the loss of time which the attendance at flying 
meetings involve. We are fully convinced that the 
science of aviation will have to look in other directions 
than to these meetings for its practical development jy 
the future. Its ends, too, will be better served by men 
whose chief aim is to advance the science of acrodyna. 
mics rather than by financial adventurers whose sole 
object in promoting flying meetings is to fill their coffer. 
with the gate-money attracted by a dangerous sport, 


Fgyptian Cotton. 


Ar the end of 1909 a Cotton Commission wag 
appointed to study and report on the growing of cotton in 
Egypt. Its report was issued last month in French and 
seems to lend colour to the suggestion that the falling 
quality of the Egyptian cotton in some districts is due to 
an excess of irrigation. The commissioners emphasise 
the necessity of convincing the cultivators that only that 
quantity of water which favours the normal development 


| of the plant should be applied, and furthermore that an 
| improved and extended system of drainage should be 


immediately provided. The report further urges the 
establishment of a proper system of agricultural colleges 
for the training of young students and finally advocates 
the creation of an Agricultural Board which should super. 
intend the whole subject of cotton growing in Egypt. It 
may be pointed out that a second committee has since 
been appointed to inquire into the cotton industry as a 
whole, and some of the suggestions made by the commis 
sioners will receive attention. 


A Railway Electrification. 


Juputne from the remarks let fall by Sir Alex- 
ander Henderson at the recent half-yearly meeting of the 
Great Central Railway Company, another railway con- 
version from steam to electrical operation is being 
contemplated. The railway referred to is the Manchester 
South Junction and Altrincham line, which extends from 


| Manchester to Altrincham, in Cheshire—a distance of 


about nine miles, with seven intermediate stations. The 
line is chiefly used for passenger traffic, and serves the 
several populous residential districts, Old Trafford, Stret- 
ford, and Sale, in the south of Manchester. During recent 
years the line’s passenger trade has been greatly inter 
fered with by the extension of the Manchester Corpora- 
tion’s excellent electric tramway service which runs 
nearly parallel with the railway the whole distance. In 
view of the experience gained by other railway com- 
panies with electrically operated suburban railways the 
conversion in this case would seem to be justified, as it 
would provide a more frequent and more rapid service, 
which would not only enable the railway to recover some 
of its lost traffic from the tramways, but would also create 
new traffic by attracting into its neighbourhood residents 
from other districts. 


The Clyde Navigation. 

Tue Clyde Navigation Trust has decided to pro- 
ceed at once, and, as far as practicable, continuously with 
a systematic deepening of the river channel to meet the 
increased size and draught of steamers trading to the 
Port of Glasgow. When the work resolved upon has 
been completed, there will be from Yorkhill to Newark 


| Castle, Port Glasgow, a depth, at low water, ranging from 


23ft. to 24ft. 6in., this being an increase of 2ft., which 
will enable vessels drawing 31ft. to leave the harbour two 
hours before average high water. The decision come to 
is not by any means a new departure, nor is it something 
the cost of which will swell the expenditure for the year 
beyond ordinary limits. It is practically a continuation 
of the work of deepening which is being constantly main- 
tained by the dredging plant of the Trust, and more 
strictly so of the operations which were carried out 
between Clydebank and Newark Castle prior to 
the completion of the Lusitania. The straightening. 
widening, and deepening of the channel at that time 
enabled the large Cunard liner to be taken safely to the 
sea, drawing 294ft. of water. What was done then below 
Clydebank is now to be done above Clydebank, and when 
the work is completed there will be a uniform depth at 
low water all the way from Yorkhill to Newark Castle 
ranging from 23ft. to 244ft.; the present depth being 
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from 21ft. to 224ft. The average rise and fall of the tide 
ig about 9ft., so that there will be, with the extra 2ft. of 
depth, an average depth at high water of 32ft. to 34ft.- The 
largest vessels at present using the port frequently leave 
on a draught of 28ft., and for these the present channel 
js quite sufficient, but the Trustees are looking forward to 
the time when mercantile vessels drawing more than 30ft. 
will be regular traders with the port. The new quays at 
Yorkhill and Meadowside have their foundations sunk 
gat. below low-water level, and the depth of water over 
the submerged Elderslie Rock has been increased to 28ft. 
It therefore now remains to make the ordinary navigable 
channel of auniform depth all the way. Apart altogether 
from the question of this uniform depth being required at 
a comparatively early date, the present is a fitting time 
for carrying out the work. The Trustees have no large 
works of harbour or dock extension under way, and they 
can do all the dredging necessary within the limits of the 
expenditure for an average year. 


The Amur Railway. 

New complications are constantly arising during 
the construction of the Amur Railway. The Duma was 
opposed to this “more patriotic than useful” railway 
project from the first, but the Government decided to 
construct the railway without the consent of the legis- 
lative bodies, and subsequently succeeded in obtaining 
the grant of the gigantic sums required. It has now 
come to light that an irreparable mistake was made 
in the route of the railway. All attempts to 
find water in long stretches of the country traversed by 
the line have been unavailing. Boring operations are 
fruitless, and the drills often stick fast in the stony 
ground, rendering their recovery more expensive than the 
purenase of new ones. At many stations the idea of 
finding water on the spot has been abandoned, and 
reliance is placed entirely on supplies brought in special 
railway trucks. At other stations some water is avail- 
able, but this contains*such a profuse admixture of 
minerals that thick corrosive scale forms in the 
steam boilers. In the whole region long stretches 
of territory are absolutely unsuitable for settlers. For 
want of water and through other unfavourable con- 
ditions even the paid workmen engaged in constructing 
the line quit the country. Even the persons directing the 
work of construction are unable to suggest a way out of 
the difficulties. They can only continue to demand new 
sums, and declare that the work cannot be concluded 
unless the money is granted. The fact that the Duma 
has refused to grant fresh sums to cover extra expenditure 
has made the situation still more complicated. In the 
original estimate the cost of constructing one verst of 
line was put down at 100 to 110 thousand roubles, and 
this has long proved to be quite inadequate. It is now 
stated that 130 to 135 thousand roubles will be required, 
and even this sum is likely to be insufficient. The 
formation of the ground and local conditions seem to 
justify the apprehension that the Amur Railway will not 
turn out cheaper than the Baikal Railway, which 
swallowed 210 thousand roubles per verst—nearly 
£50,000 per mile. . Many authorities say, without reserve, 
that the wisest course that could be adopted would be to 
stop the work at once, and write off the 20 millions of 
roubles which have already been thrown away. 


Tyranny of the Unions. 

Durie July the number of strikes in France 
reached a total of 134, and it is not improbable that for 
the past month the figure will establish another record. 
Considering that less than a quarter of the strikes are 
successful, and that the gains are very small compared 
with the enormous losses sustained by the workmen, the 
obstinacy of the unions in organising strikes would appear 
extraordinary if it were not explained by the political 
character of these bodies. Being affiliated to the Con- 
fédération Générale du Travail, whose tendencies are 
avowedly revolutionary, the whole aim of the unions is to 
create as much agitation as possible. The bulk of the 
workmen object to be made catspaws in this way by 
political agitators, and as it is becoming more and more 
difficult to render strikes effective, the unions have been 
resorting to methods of terrorism which are calling for 
energetic measures on the part of the Government. A few 
days ago some plumbers in the service of a contractor 
were attacked by strikers and were repulsed by shot guns, 
several being injured and subsequently captured. The 
bad feeling which has been created by the unions is not 
limited to conflicts between employers and their workmen, 
but extends to personal vengeance, in which firearms are 
being used much too freely. A man has been fatally shot 
in mistake for an employer by a workman who had a 
grievance against him. It is well known that while the 
unions are run by revolutionaries the task of “ tracking 
blacklegs ” is often undertaken by individuals of the most 
dangerous class. The Government are doing their best to 
protect workmen by placing police and military forces at 
the service of employers whenever necessary, but they are 
frequently reproached with not being sufficiently energetic 
- their dealings with the unions and those associated with 
them, 





THE BUENOS AYRES EXHIBITION. 


(By our Special Commissioner in South America.) 
No, IL.* 
Buenos Ayres, July 17th, 1910. 

THERE are nearly 235 exhibitors in the British Section 
of the Exhibition, the majority of whom are represented 
by a few Buenos Ayres firms who ordinarily act as their 
local agents. The arrangements with regard to the dis- 
play are perhaps the best that were possible under the 
circumstances, although not quite the most convenient 
from a public point of view. Thus we see ranged in one 
group, signalling apparatus, coaling machinery, motor 
cars, and pneumatie machine tools, all, of course, very 
interesting in their respective spheres, but hardly of such 
a nature as to find shelter under one family tree. A visitor 
who is particularly interested in locomotives, for instance, 
would have to visit at least five or more different stands 
in order to see all that was to be seen; a better arrange- 
ment would have been to have grouped all the locomo- 
tives, the railway carriages, the electrical machinery, the 
machine tools, the railway equipment, and the iron and 
steel exhibits in separate groups, so that visitors might be 
enabled to observe tho difference in styles and features 
between the one and the other. To have secured this 
end, however, it is possible that such a different arrange- 
ment of the ground would have been necessary as to have 
rendered the idea impracticable. 

Very considerable taste and unsparing expense have 
been bestowed upon the various stands, some of which 
consist of solid structures of wood and iron, while many 
of the locomotives and railway cars stand upon 100 lb. 
rails, with all the usual ballast distributed about to afford 
the more realism. Ornamental railings surround each 
group of exhibits, while a quantity of excellent descrip- 
tive and lavishly illustrated literature in Spanish, or. in 
English and Spanish, is being distributed, a good deal of 
this seed, however, it is to be feared, falling upon ground 
which is hardly destined to prove immediately fruitful. 
With that enthusiasm for acquiring “something for 
nothing’ which characterises human nature, especially 
feminine and juvenile, numbers of women and children 
are to be seen proudly bearing away with them elaborate 
descriptions of coaling apparatus, high tensile steel, 
double helical gears, 100-ton locomotives, and railway 
bridges. 

The description of “ Railway and Land Transport ” has 
been somewhat widely construed by some of the exhibitors, 
since we see such things as boots and shoes, watches, 
clocks and chronometers, fire extinguishers, explosives, 
billiard tables, and boot polishes side by side with the 
more legitimate articles. On the other hand, we miss 
such desirable exhibits as models of station buildings, 
stationmaster’s houses, lavatories, horse-drawn vehicles, 
baggage handling, travelling post-offices, automatic postal 
delivery apparatus, and many other things which could 
easily have been included in a representative transporta- 
tion exhibition. 

Among the British locomotive manufacturers who 
make decidedly effective shows are:—Beyer, Pea- 
cock and Co., Limited, of Manchester; R. and W. 
Hawthorn, Leslie and Co., Limited, of Newcastle-on- 
Tyne; Kitson and Co., Limited, of Leeds; and the North 


British Locomotive Company, Limited, of Glasgow. 
The Avonside Engineering Company, Limited, of 
Fishponds, Bristol, contents itself with showing in 


frames a number of photographs of the different kinds of 
locomotives which it builds. The exhibit of the Beyer, 
Peacock locomotive and tender monopolise the greater 
portion of the ground occupied by Messrs. Perey Grant 
and Co., the local agents. Particulars of the massive 
engine and tender are:—Gauge (5ft. 6in.). Cylinders: 
Diameter, 18in. and 26in.; stroke, 24in. Wheels: Dia- 
meter, driving, 5ft. 8in.; diameter, pony, 3ft. 5in. Tractive 
power at 85 per cent. w.p., 17,496 lb. Heating surface : 
Tubes, 1246 square feet; fire-box, 106.4 square feet; 
total, 1352.4 square feet. Working pressure, 180 lb. per 
square inch; grate area, 23.6 square feet; tender upon 
8 wheels ; water. capacity in gallons, 3500; fuel capacity 
in ewt., 100. Engines of this type are to be found upon 
many of the South American railways, both inthe Argentine 
and Uruguay. In all cases where they are employed 
they are spoken of in high terms regarding their efficiency 
and lasting powers, differing in such respects from some of 
the German locomotives which are to be met with upon 
parts of this Continent. 

The North British Locomotive Works have sent a 
magnificent specimen of their “ Pacific”’ type of engine, 
5ft. 5in. gauge, for the Buenos Ayres and Pacific Railway, 
which has already running several of the same kind. It 
is seen side by side with a 10-wheel type of engine made 
for metre gauge by the same eminent firm of builders. 
This firm turns out about 700 locomotives annually, 
employs 8000 men, and has already made and sold more 
than 19,000 engines of all kinds. Among the Argentine 
railways using these locomotives are the Buenos Ayres and 
Pacific, as already mentioned above, and the Buenos 
Ayres and Rosario; and, in Brazil, the Great Western 
Railway. 

Throughout Latin-America the locomotives made by 
the no less famous Leeds firm of Kitson and Co., Limited, 
are known, and inall cases are they also spoken of in terms 
of the keenest appreciation. I had recently occasion to 
speak of the Kitson engines in connection with the 
Chilian Transandine Railroad, where they are found 
admirably adapted for the steep gradients encountered. 
The company’s exhibit is the engine just manufactured 
for the Central Argentine Railway, and consists of a com- 
pound 4-6-2 passenger locomotive of the “ Pacific” type 
with tender. The weight of the engine and tender 
together in working order is 130,000 kilos; diameter of 
cylinders, high pressure, 482 mm.; diameter of cylinders, 
low pressure, 698 mm.; length of stroke, 660 mm. 

The Vulcan Foundry Company, of Newton-le-Willows, 
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has one of the most prominent and effective exhibits in 
the Show. This comprises a compound four-cylinder 
locomotive, made for the Buenos Ayres Great Southern 
Railway, and a compound locomotive with tender, also 
destined for the same company. The first-named con- 
struction is of the 4-6-0 type, with the following dimen- 
sions :—Cylinders: High-pressure, 14in. diameter by 26in. 
stroke; low-pressure, 23in. diameter by 26in. stroke. 
Total wheel base of engine, 25ft. 1lin.; total wheel base 
of engine and tender, 50ft. 6in. Capacity of tender: 
Water, 4000 gallons; coal, 7 tons. Heating surface: 
Tubes, 1677 square feet ; fire-box, 136 square feet; total, 
1813ft. Grate area, 28 square feet. Weight of engine in 
working order, 68 tons 12cwt. Weight of tender in 
working order, 46 ‘tons 2 cwt. Total weight, 114 tons 
14 ewt. 

Nasmyth, Wilson and Co., Limited, of Bridge- 
water Foundry, Patricroft, near Manchester, show a loco- 
motive with tender of the 4-6-0 type built for the Buenos 
Ayres Midland Railway. The total weight in working 
order is 65 tons. 

Railway rolling-stock is very liberally represented at 
this Exhibition, not alone by British, but by North- 
American manufacturers. Among the former are speci- 
mens of saloon, sleeping-coach and wagons built for the 
B.A. and P. Railway, the B.A. Western Railway, and the 
B.A. and Rosario Railway respectively. The Birmingham 
Railway Carriage and Wagon Company, Limited, of 
Smethwick, which has supplied many of the South 
American roads with their rolling-stock, is here repre- 
sented by a number of cars for the B.A. and Pacific and 
the B.A. Western Railways. There is nothing especially 
remarkable about these manufactures, which show, how- 
ever, all the excellence of workmanship and high quality 
of material which one naturally associates with the pro- 
ducts of this company. 

The Gloucester Railway Carriage and Wagon Company, 
Limited, of Gloucester, had intended to show two of its 
wagons for 4ft. 8}in. gauge, which have been made for the 
Entre Rios Railway, but these have not arrived, and are 
hardly likely to do so before a week or two. This is by 
no means the only exhibit which has met with misfortune, 
for the elaborate structure and diversified contents of the 
Lipton Company’s Stand weni to the bottom of the sea 
some months ago, while the vessel carrying it was off Vigo. 

The Stand of the Metropolitan Amalgamated Railway 
Carriage and Wagon Company, Limited, of Birmingham, 
has probably attracted more attention than that of any 
exhibit, on account of its displaying the magnificent—the 
by far too magnificent—bogie saloon carriage built as a 
present for the President of the Argentine Republic and 
his successors, more particularly the latter, since the 
present occupant of the Chief Magistracy is destined to 
have retired into private life before the exhibit can be put 
into practical use. Itis altogether unnecessarily elaborate, 
since the Argentine officials are unaccustomed to such 
luxury, and are little likely to resort to it as a general 
rule, but as a specimen of railway car construction itis a 
veritable chef d’wivre. It is said to be the largest of its 
kind ever built, the length being 78ft. over buffers, the 
width 10ft. 6in., and its total height from the rail to the 
roof 14ft. There are no platforms, access to the interior 
being by steps condueting to a central doorway opening 
upon a vestibule, which divides the car into two parts. 
From each side of this vestibule a corridor leads to the 
various rooms. These consist of a day-saloon, 17ft. 2in. 
long by 9ft. 7in. wide ; a bedroom, 12ft. 6in. by Tft. 3in. ; 
an ante-room, or private study; two other bedrooms, a 
bathroom, a servant’s bedroom, and a kitchen. 

The underframe is of the cantilever or Livesey-Gould 
type, and carries a large water tank, two dynamos, and 
two vacuum brake cylinders. It is mounted upon six- 
wheeled bogies, each of 12ft. wheel base, and placed at 
54.6in. centres. The central bolster in each bogie is 
mounted upon a double set of laminated springs, which 
rest upon spring planks sprung from the main bogie 
frames ; these are of pressed steel, supplied by the Patent 
Shaft and Axletree Company’s Works at Wednesbury, as 
is all the steel used in the construction of the car; the 
frames being supported on the axle-boxes by means of 
equalising beams and triple coil —— The wheels are 
of the disc type, which, with the underframe and bogies 
are painted a dull French grey lined in blue, contrasting 
well with the dead white enamel of the body of the car. 

The interior fittings are more suitable for a royal 
princess or a comedy actress than a man, and the head of 
a democratic government. Carved mahogany mantel- 
pieces, green water-silk panelling, brass square-tube 
bedsteads, satinwood dressing tables, hanging wardrobes, 
aneedle and shower bath, with the lavatory appointments 
in Pavazzoni marble, are the chief points in this latest 
thing in railway rolling-stock. It only needs to be added 
that it has cost the sum of £11,000, which, in view of the 
brilliantly successful results achieved by the Metropolitan 
Amalgamated Company, need cause but little concern to 
the shareholders. The Argentine authorities have been 
much flattered by the attention shown to them, not alone 
by the presentation of the car itself, but by the elegance 
of its appointments and generally elegant tastefulness. 
Thus, in obtaining their thanks and goodwill, something 
has been achieved which may prove fruitful hereafter. 

Not the least interesting exhibit to be found in the 
railway section is a group of six maps of the 
Republic’s transportation arrangements extending over a 
period of fifty-five years, commencing with 1855, when 
but two small lines ran out of Buenos Ayres to some 
suburbs. We need not go so far back into ancient 
history, however, to trace a decided progress in the 
railway trackage of this country. If we glance at the 
figures of the last decade only, it will be interesting enough. 
I find that the progress has been as shown in Table A. 

On January 1st, 1910, there were in operation in the 
Argentine Republic 25,508 kiloms. of railway lines. 

The most richly endowed of the Republic’s provinces 
and territories with regard to railways is the province of 
Buenos Ayres, which possesses 7380 kiloms., Santa Fé 
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Fig. 19—ENGINE FOR HAULING CONCRETE 


coming next with 3629 kiloms., and Cordéba third with 
2992 kiloms. On the 1st January, 1908, there were in 
operaticn but 22,125 kiloms., which gave an average of 
0.7 per 100 square kilometres of the Republic’s territorv, 
and an average of 3.70 kiloms. per 1000 inhabitants. To 
have constructed and put into operation a further 
3383 kiloms. in two years is a decidedly good record, 
while it may be added that construction is proceeding 
regularly day by day, and many of the companies, as well 
as the national Government, have numerous schemes for 
extensions and a network of entirely new lines under 
consideration. 
TABLE A. 


Gross 

















' Total | Passengers Freight : Net profits. Capital 
Years mileage carried. carried. Dole elt Dole gold rev. 

1898 | 15,451 16,478,085 9,429,141 14,138,388 2.70 
1899 | 16,413 | 18,014,503 | 11,819,497 18,874,192 3.58 
1900 3,563 | 18,296,422 12,659,883 17,688,594 3.26 
1901 19,629,115 | 13,988,180 " 3.67 
1902 14,030,349 3.62 
1903 17,024,617 4.50 
1904 \ 4.70 
1905 5.13 
1906 OF 4.95 
1907 41,784,238 87,970,346 + 4.27 
1908 47,150,384? 101,397,802 39,361,200 4.64 





In addition to the widely spread systems of railroad, 
the Republic is bountifully provided with street railways 
or tramways, and practically every town and village has 
a tram-line of some description. The amount of such 
traffic carried on in the capital is enormous, and in no 
city in the world will be found a more admirably managed 
tramway system than that of the Anglo-Argentine Tram- 
ways Company, Limited, a British concern, upon which 
I shall have something more to say at a later date, more 


particularly in connection with a stupendous enterprise | 


which this company is now financing - the construction 
of a subway, which is to cost about £5.000,000. In the 
city of Buenos Ayres there are four different companies 
engaged in running tramways, with an aggregate mileage 
of 643 kiloms., which carried in 1908 no fewer than 
255.000,000 passengers. The number of trips made was 
4,661,626, and the gross receipts amounted to 25,445,765 
dols. m/n (national or paper money). How the street 
railway traffics grow may be seen from the following 
figures :—In 1904 the number of passengers carried was 
148,000,000; in 1905 it was 169,000.000;: in 1906, 
201,000,000 ; in 1907, 225,000,000; and in 1908, 255,000,000. 
If the subway is constructed these totals will be much 
exceeded. 





EXCAVATING MACHINERY AND EQUIPMENT 
ON THE PANAMA CANAL WORKS. 
No. ITI.* 
THE 120 locomotives of the Mogul type built for the 
Canal Commission in 1908 by the American Locomotive 
Company, of New York, are divided into two classes— 


100 with cylinders 19in. diameter by 27in. stroke, and the | 


remainder with cylinders 20in. by 26in. Both classes are 
provided with eight-wheel tenders of special design, very 
long and low, to minimise the danger of turning turtle when 
operating around sharp curves on rough and uneven 
ground, and having a water capacity of 4000 gallons and 
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a coal capacity of six tons. 
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Fig. 18—-BALDWIN ENGINE 
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These engines are used for 


handling the spoil trains, as shown in Fig. 17, and also 
for hauling freight consigned to the Commission over the 
Panama Railroad. To the latter the same company has 
recently supplied several additional engines of the heavier 


class. 
as follows: 


Cylinders, diameter 
Piston, stroke 
Wheel base, driving .. 
= total oo 
Weight on driving wheels 
total of engine 
..  @ngine and tender 
Boiler, outside diameter of first 
WE! eek nue fas 
Working pressure 
Fire-box, length... 
width ... 
Tubes, number 
diameter... 
length ..... 
Heating surface, tubes 
fire-box.. 
Grate area ne 
Driving wheels. diameter 
Maximum tractive effort... 


19in. 

24in. 

13ft. 4in. 
21ft 3in. 
114.000 Ib. 
130,500 Th. 
215.500 Ib. 


58in. 

189 Ib. 
96in. 
4lin. 
236 

2in. 

1lft. Sin. 


1431 sq. ft. 
133 5 sq. ft. 
27.5 sq. ft. 


54in. 
24,550 Ib. 


The principal dimensions of the two classes are 


20in. 

24in. 

14ft. 6in. 
22ft. Sin. 
127,500 Ib. 
147,500 th. 
235,400 Ib. 


64in. 

180 Tb. 
108in. 
fin. 

R16 

2in 

12ft. 3in. 
2029 sq. ft. 
174 sq. ft. 
31 sq. ft. 
63in. 
25,245 lb. 


The following are dimensions of the forty 19in. by 24in. 


evlinder Baldwin locomotives (Fig. 


service :— 


Steel boiler (wagon top type 
Diameter... : 
Thickness of sheets 
Working pressure 

Steel fire-box— 

Length ... 

Width : 

Depth, front isa Petes 

Thickness of sheets, sides 
back 
crown 
tube 


Water space— 
Lo eer 
Sides and back 

Iron tnubes— 

Wire gauge ... 
Number 
Diameter 
Length ... 


| Heating surface 


Fire-box 
Tubes ... ... 
Grate area 
Driving wheels— 
Diameter, outside 
Diameter, centre 
Journals bs ; 
Engine truck wheels 
Diameter 
Journals 
Wheel base 
Driving... 
Rigid |. F 
Total engine at 
Total engine and tender 
Weight— 
On driving wheels 
On truck, front 


Total engine and tender, about 


Tender— 
Wheels, number 
Wheels, diameter 
Journals sual pos 
Tank capacity 
Coal"capacity 


18) at present in 


ASin. 
>in. 
180 tb. 


O8in. 

34in. 

7Ofin. 
in. 





‘in. 
‘in. 


4in. 
Shin. 


No, 12 
253, 
2in. 
11ft. 


151 sq. ft. 
1439 sq. ft. 
21.1 sq. ft. 


Sfin, 
48in. 
Sin. by 10in. 


30in. 
hin, by 9in. 


13ft. 

13ft. 

20ft. 6in. 
5Oft. 64in. 


106,810 Ib. 
15.500 Ib. 
202,200 lb. 


8 

33in. 

4tin. by 8in. 
4000 gals. 

6 tons 





20—ENGINE FOR HAULING ROCK, SAND, &c. 


The locomotives purchased from the H. K. Porter 
Company, of Pittsburg, Pa., and illustrated in Figs. 19 
and 20, are employed mainly for hauling concrete in 
connection with the construction of the dams and locks, 
rock from the quarries at Porto Bello and Ancon, and 
sand from Chamé Point and Nombre de Dios. The lighter 
engines have cylinders Sin. in diameter by 14in. stroke, 
and six driving wheels 24in. in diameter, weigh 24,500 |b. 
in running order, and develop a tractive force of 5070 |b. 
The other engines have cylinders 15in. by 20in., very large 
boilers and fire-boxes, and driving wheels 40in. diameter, 
weigh about 80,000 lb., and develop a tractive force of 
16,260 lb., giving a factor of adhesion of 4.9. All are 
equipped with Westinghouse air brakes, M.C.B. automatic 
couplers, balanced slide valves, metallic packing, and 
crossheads of two-bar type. 

A machine which has proved of great value, especially 
for cutting the lock walls and the sides of the canal in 
the rock section, is the Sullivan channeller. This is an 
evolution of a machine employed extensively and with 
much success during the past forty years for quarrying 
marble in the States of Vermont, New York, Pennsyl- 
vania, North Carolina, Tennessee, Georgia, Alabama, 
Colorado, and Washington; sandstone in New York, 
Ohio, and Missouri; limestone in Indiana; soapstone in 
Virginia and Maryland; and slate in Maine, Vermont, 
New York, Pennsylvania, and Arkansas. During this 
period it has been subject to notable improvements, and 
the creation of new types peculiarly adapted to varying 
working conditions. It came into prominence in general 
engineering work in 1892, in connection with the excava- 
tion of the main channel of the Chicago Drainage Canal. 
The engineers of this enterprise were confronted with the 
problem of excavating, in extremely “ wild” and broken 
limestone, 15 miles of channel, 160ft. wide and from 20ft. 
to 35ft. in depth, and with the probability that, if drilling 
and blasting were emploved, retaining walls would have 
to be built for practically the entire distance. At this 
juncture the trial use of a Sullivan machine was sug- 
gested, with the result that additional channellers were 
speedily procured and employed throughout the work to 
cut the rock walls to the full depth. The advantages 
were found to be such that more or less similar machines 
were employed, during succeeding years, in excavating 
the turbine wheel pits for several of the great power 
plants at Niagara Falls, extensions of the Chicago 
drainage undertaking, new canals at Sault Ste. Marie, 
the enlargement of the Lake Champlain-Hudson River 
Canal, the sub-grade terminal yards of the New York 
Central Railway at 42nd Street, New York City, the 
great Ashokan dam, and other important contracting 
works. 

The channeller cuts exactly to the surveyed line of the 
work, aresult very difficult, if not impossible, to obtain when 
a wall is made by drilling and blasting. By that method 
too much rock may be removed at some points, and the 
vacancy must be filled with concrete or by other means; 
at others projections are left, which require to be 
trimmed off to the surveyors’ lines. A further econom) 
to be considered is the fact that the channelled cut affords 
the powder used in blasting the rock inside the line of the 
cut an additional free face on which to act. The wall left 
by the channeller and the ground outside of it remain as 
solid as the rock strata themselves, since they are not 
weakened or shattered by an explosion ; nor is there need, 
as frequently occurs under many conditions, to slope 
away a blasted rock from the line of the cut in order to 
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prevent slides, 
jn the case of 
is of itself necessary. 
afiected by 
they offer | 
increase 10 
jagged pol 
ine ot the channel when rounding a turn. 

In the ¢ 
illustration © 
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a course demanding extra excavation and, 
a water channel,.a wider cross section than 
Channelled walls are certainly less 
weather than roughly hewn blasted sides; 
ess friction to flowing water, permit a large 
the volume of water carried, and have no 
nts likely to injure a vessel should one strike 


hannellers in use on the Panama Canal—an 
f one in operation’ was published in Tur 
July 17th, 1908—the working parts are 
the blow, so that there is no lost | 
iotion or side stress on these parts to cause wear, or 
: juce the force of the blow. The drills are placed in the 
d, so as to be in alignment with the piston-rod 
hile the feed screw which raises and lowers 


Diameter of cylinder .. 8in. 
Height of machine 8ft. 3in. 
Length ma 6ft. 6in. 
Width - ie kets es 6ft. 10in. 
Distance, centre of cut to wall ... ... Tin. 
Distance between centres of cuts 

when machine is turned on rails ... 6ft. 8in. 


Free air consumption without reheater 

at 100 lb. pressure .. ny 
Weight, machine only... 
», With equipment 


750 cub, ft. per min. 
16,500 Ib. 
23,300 Ib. 


Of the three Bucyrus railway wrecking cranes in use— 
Figs. 21 and 22—one has a lifting capacity of 100 tons 
| and the others of 75 tons. The first is provided with 
| three hoisting hooks, a 6-part block of 100 tons capacity, 
| a 2-part block of 40 tons and a single line of 20 tons. 
| This crane may be revolved through a full circle in the 











Fig. 21\—-WRECKING 


the chopping engine and drills is attached to the centre of 
the upper cylinder head, and is consequently in line with 
all parts below it. The cylinder is bolted fast to an 
adjustable sliding steel guide, which in turn is gibbed to 
the standard throughout its length. This guide carries 
bronze gibs holding the crosshead and piston, as well as 
the gib, in close alignment with the cylinder. The gibs 
for the guide and crosshead are perfectly adjustable for 
wear, and the feed screw, provided with a feed nut of 
unusual length, has also an adjustable nut to take up lost 
motion. Special valves in the exhaust ports permit 
cushioning of the blow, thus preventing damage to the 
front head should a mud seam or other irregularity in the 
rock be encountered. As the speed of the channeller 
along the rails is under the control of an adjustable auto- 
matic governor upon the feed engine, the runner may 
proportion the speed of his machine, and consequently 
the number of blows delivered per inch of travel, to the 
requirements of the stone. Power is delivered from the 
feed engine to the trucks by heavy steel worms splined to 
a worm shaft, which drives bronze worm gears bolted to 
a heavy steel hub keyed to the axles. Power is trans- 
mitted to the worm shaft through a countershaft, which 








CRANES AT WORK 


space of 40 seconds. A special advantage of the machine 
is its ability to raise the jib or boom with load suspended. 
The 75-ton cranes are generally similar, except that there 
are but two hoists, and the main hoist is capable of 
raising only 75 tons. All three are self-propelling. 4&2 
The pile-driver illustrated in Fig. 23 has features of 
unusual character. The machinery is placed on a swing- 
ing deck, which, when swung at right angles to the car, 
permits the driving of piles a distance of 23ft. from the 
centre of the track. The swinging deck is mounted on 
a travelling frame, which can be moved horizontally to 
and fro on top of the main car body. The structural 
steel leaders are raised or lowered by power. 
pile-driver is in course of transport, the leaders are folded 
down on the swinging deck, and in this position do not 
project over it. 
An important feature to be noted in connection with 
the plant for dry excavation is the success which has 
attended experiments in the direction of improving and 
| strengthening equipment particularly subject to hard 
| usage. As the proportion of rock in the material handled 

has increased, so of necessity would have augmented the 
' amount and cost of repairs. The likelihood of this, how- 


























Fig. 22—BUCYRUS 75-TON WRECKING CRANE 


in turn is driven by the feed engine through a pair of 
steel bevel gears. On the countershaft are friction 
clutches, which, in connection with the bevel gears, serve 
to rotate the worm shaft in either direction, thus enabling 
the channeller to be reversed at the end of a run by the 
movement of one lever, and without stopping the feed 
engine. By the use of a reheater securely fastened to the 
frame of the channeller to mect the vibration of the 
chopping engine, a saving of from 15 to 25 per cent. in 
power is secured. This reheats the compressed air before 
use in the engines, and consists of a wrought iron shell 
with an iron grate designed for burning coal or wood, and 
& chamber containing a bafile plate, which forces the air 
into close contact with the hot walls in its passage 
through the reheater. The following are the principal 


dimensions, &c., of the largest machines :— 





| cracks and fissures and tear the rock to pieces, thus 


| extensions were continually being torn off by the ploughs 


ever, was anticipated in good time, and with very happy 
results. For example, for the heavy classes of steam 
shovels, combination wood and steel dipper sticks and 
booms and a cast steel swing circle were devised, as was 
a new rock dipper built of fin. and lin. steel plates, 
with a manganese flat curved lip fitted with five Gin. 
—width of point—dipper teeth, in place of the former 
four. These changes have materially strengthened the 
machines, and in practice it has been found that the new 
lip enables operators to take advantage of straight 


dispensing with a considerable amount of blasting. 
The repairs to cars, especially those unloaded by 
ploughs, were originally very heavy. The aprons or 


When the | 


now so designed that neither they nor the hinges offer 
any obstruction to the moving ploughs. As the latter 
give considerable side thrust on the gondola side of the 
car, means have been devised to take up this strain 
and keep the side vertical. A recent and more 
valuable improvement is the addition to the end of the 
car side of a “bull nose,” made of }in. steel plate, and 
so shaped that it surrounds the entire end of the side and 
guides the plough from car to car. Until this device 
was adopted it was not unusual for the unloading 
plough to. batter the end of a side so severely that the 
car would have to be forthwith removed for repairs. 
Before leaving the subject of dry excavation it may be 
desirable to. refer to a matter which, in the absence of 
explanation, might readily occasion future misunderstand- 
ing. In the first of two articles, entitled “ Present 
Conditions at Panama,” published in THe ENGINEER of 
May 27th and June 8rd, there appeared a table showing 
the excavation accomplished by the Americans up to 
| April 1st, and the amount estimated to be thereafter 
| required for the completion of the Canal. The data upon 
| which this estimate was based have quite recently been 
the subject of further investigation by the Commission, 
with the result not unusual in such cases. According to 
the earlier estimate the quantity of material to be 
excavated in the Central Division after June 30th, 1910 
| (the end of the fiscal year), would have been 30,978,950 
cubic yards. The revised estimate, however, places the 
total at ‘38,309,475 cubic yards, the increase being ex- 




















Fig. 23- PILE DRIVER 


plained by the following considerations :—932,572 cubic 
yards to the widening of the proposed ship basin north 
of Pedro Miguel locks; 279,847 cubic yards to additional 
excavation deemed desirable in the Chagres section; 
670,000 cubic yards allowed for the removal of silt from 
the Upper Chagres deposited in the Canal during the 
rainy seasons; 5,700,150 cubic yards, allowance for slides 
at Cucuracha and other points in the Culebra Cut; and 
1,005,938 cubic yards to cover possible breaks in the 
same section below the berin at 95ft. above sea level. 

The new estimate shows that on August 1st there 
remained to be excavated in the Culebra Cut 33,737,848 
cubic yards, 18 per cent. of which was allowed for slides, 
this proportion being based on actual experience during 
the preceding fiscal year. It remains to be noted that 
the Canal Commission have expressed confident belief 
that neither the ultimate cost of the work in the Central 
Division, nor the time allowed for completion will be 
affected by the increase. In support of this opinion, 
reference is made to the recent reduced cost of excavation 
and continued rapid progress. 








| THE IMPULSE AND REACTION TURBINE FOR 


MARINE PURPOSES. 
By J. C. SHAW. 

In view of statements and conclusions recently pub- 
lished concerning the comparative performances of the 
U.S. scout cruisers Salem and Chester, as deduced from 
Admiral Cone’s report, it is not amiss that something be 
said by one particularly concerned with the Curtis turbine, 
who may be able to give some facts bearing on the sub- 
ject which might not generally be known. Having been 
intimately connected with the Curtis turbine since the 
beginning of its development in the United States, and 
being now associated with it at the present time in Japan, 
and being also closely acquainted with the various im- 
provements in its design, with particular reference to 
American practice, you will permit me, perhaps, to carry 
on the discussion which you and Sir William White have 
started.* 

In the original design as embodied in the Salem’s tur- 
bines, the economy, weights, and mechanical construc- 
tion are, it must be admitted, not everything to be 
desired. These defects, if they may be called so, could not 
be well foreseen at that early stage, with the lack of ex- 
perience of the builders, who were then more concerned in 
getting out a practical working machine than entering in 








during unloading operations at the dumps; but they are 


* See Tuz ENGINEER March 18th, May 27th, and June 3rd, 1910 
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every detail in strict competition with the other well- 
known type. As would be anticipated, the first design is 
more or less hybrid in nature, for it incorporates both 
reciprocating and “land” practice, as evidenced by the 
independent main bearings and thrust arrangement, the 
exhaust connections to the condenser resulting in a great 
drop of vacuum between turbine and condenser at full 
power, and the slow running dry air pumps with massive 
fly-wheels, which from a weight standpoint should never 
be repeated. 

Much allowance should therefore be made in a com- 
parison of the two vessels in every detail, for one repre- 
sents the pioneer efforts in America to adapt the Curtis 
turbine to marine work, while the other embodies the 
accumulated experience of years with the reaction type 
for similar purposes. 

The Salem’s turbines exceeded the guarantee weight 
by a bare one per cent., which is of small consequence and 
to be expected in the first design. The designed weight 
of the Salem turbines per shaft horse-power is 28 lb., 
while for the maximum power actually developed this 
works out less than 221]b. For the Glasgow class of 
4800 tons displacement I am told that the weight per 
shaft horse-power is given as about 21.5 Ib. with Parsons 
turbines on four screws, and for the Parsons “ partial” 
flow, two screws, about 35 lb. shaft per horse-power. I am 
at present associated in the construction of turbines for 
some vessels similar to the British scout, and of the same 
displacement and power, in which the weight per shaft 
horse-power is just 20 lb. on normal designed power and 
16lb. on maximum power, the figures being based on 
actual guarantee weights. In this more recent design a 
marked increase in steam economy per shaft horse-power 
is expected, being not less than 3 lb. better than the 
Salem’s at full power. This economy will be achieved by 
using fifteen stages instead of the original seven, and by 
using a more efficient stage combination on the low- 
pressure end. Great compactness is obtained by the use 
of the drum construction and variable width of buckets in 
the place of the all-wheel design and wide buckets of uni- 
form width. 

The results achieved by the North Dakota, although 
very good, and comparing most favourably with similar 
Parsons installations, are to be taken as no criterion, for 
they mark only the second stage in the development of 
the design according to American practice. In the latest 
designs for this particular class of vessels marked progress 
has been made both in America and Japan. 

The Curtis turbine is also rightfully contesting the 
field for destroyer work. One of the principal argu- 
ments against it heretofore has been that of weight 
and diameter. The former objection now seems to be 
fully removed, and the latter has been reduced so much 
as to be no longer objectionable. For example, we are 
now engaged on some destroyer work, which is in an 
average case for a twin-screw arrangement, where the 
weight per shaft horse-power, turbine only, is from 8 lb. 
to 8.5 lb. on designed normal conditions, and at possible 
maximum power as determined by the overload nozzles, 
from 6 lb. to 6.5 lb. per shaft horse-power. 

No attempt is made here to review the development of 
the Curtis turbine outside of the two countries referred to. 
That has and can be competently done by the parties 
more especially concerned. 
stated at the beginning, to correct any possible wrong 
impressions that might be prevalent with regard to thi- 
early design. 

The Editor of Toe ENGINEER has properly called atten- 
tion to the reason for the apparent discrepancy in the 
shaft horse-power of the Salem in the acceptance and 
final trials, and the slight difference in speed at full power, 
a difference which is probably augmented by the Salem’s 
last screws being not as efficient as the former pair. 
With reference to low powers, attention may be directed 
to the long-distance trials of last year, when the Salem, 
after the serious damage to one of her turbines caused by 
the introduction of a foreign bolt had been repaired, was 
reported to have consumed 34 tons less coal per day than 
the Chester at the 134 knots speed. 

Whatever argument may be advanced as to the Curtis 
vessel having more economical boilers, this is to be dis- 
counted on account of the much higher air pressure 
required for the Salem at full power, which not only tends 
to increase the auxiliary steam consumption for the 
blower engines, but also to blow unconsumed coal out at 
the stacks. Admiral Cone’s recent report indicates a 
slightly better economy for the Parsons vessel at full power, 
but it is a question if this is not more than compensated 
for in the better mancuvring and backing qualities 
peculiarly inherent to the two-screw undivided unit design 
with the total disc area of screws available for either 
ahead or astern. 








CAISSONS FOR THE MAIN PIERS OF THE 
NEW QUEBEC BRIDGE. 


By our Special Correspondent.) 


On July 7th the caisson for the north main pier of the 
new Quebec Bridge was successfully launched at Pointe 
4 Pizeau, three miles below the site of the bridge. Since 
January the contractors, Messrs. M. P. and J. T. Davis, 
who were also the contractors for the old piers, have had 
from 200 to 300 men constantly employed on this work, 
and at the present time this mammoth pontoon, the 
largest ever constructed, is being sunk in position close 
against the old main pier. 

When the old bridge collapsed in 1907 one redeeming 
feature of this lamentable event was the manner in which 
the masonry survived the shock. Absolutely no move- 
ment of the south pier could be detected, unless we note 
an uplift of some quarter of an inch which the engineers 
claim to detect. When the reconstruction of the bridge 
was undertaken by a board of engineers appointed by the 
Government it was hoped that it would ‘be possible to 
utilise the old masonry. Owing to the fact, however, that 
it was considered advisable to make the new bridge some 


The purpose desired is as | 





21ft. wider than the old, and that the steel in the new 
design will weigh nearly double that in the previous 
design, it was clearly evident that little or none of the 
existing substructure could be utilised. In fact, the only 
masonry that is available for the new work is part of the 
north and south abutments and the foundations of the old 
south pier. 

Neither of the old main piers was carried down to 
rock, but rested on a hard foundation of gravel, sand, 
and boulders. That the foundation on the south side 
was good was shown by the action of the pier at the 
time of the collapse. It was, therefore, decided to accept 
this foundation as satisfactory for the new pier and to 
utilise as much as possible of the existing masonry. 
According to the official plans the old masonry will be 
taken down to the top of the old caisson, which contains 
a block of concrete masonry 49ft. wide, 150ft. long and 
25ft. in depth. This will form part of the new pier. To 
the south of this existing foundation will be sunk an 
auxiliary caisson 25ft. wide, 31ft. deep, and the same 
length as the old caisson. There will be a 2ft. space 
between the two caissons to allow for sinking operations, 
and their tops will have the same elevation. 

At the west end and extending across the ends of both 
the other caissons will be sunk a second auxiliary caisson, 
31ft. wide, 85ft. long, and 27ft. deep. This caisson will 
be within 2ft. of the other caisson, and the tops of the 
whole three will have a uniform elevation. : 

When this part of the work has been completed, a third 
caisson, 180ft. long, 79ft. wide, and 27ft. high, entirely cover- 
ing the lower three caissons, will be placed in position. This 
caisson will be filled with a solid mass of concrete, heavily 
reinforced with steel, which, it is expected, will satisfac- 
torily distribute the reaction of the pier to the three 
caissons below. Above the third caisson will be con- 
structed the pier, 58ft. high, having an area of 39ft. 6in. 
by 166ft. 6in. at the base and 38ft. by 165ft. at the top. 
The bottom of the new caisson will go some 85ft. below 
extreme high water, or 66ft. below the level of ordinary 
low tide. 

Owing to the presence of the wreckage on the south 
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LAUNCHING JACKS 


side of the river, the removal of which is now under 
way, no work is being performed this season on this 
side of the river other than the demolition of the old 
piers. The caissons will be constructed during the 
coming winter, and the operations of sinking will start as 
early as possible in the spring of 1911. 

The caisson for the north main pier was launched on 
July 7th, and is now being sunk in position immediately 
outside the old main pier. At the time of launching 
the walls of the caisson had been built up to a height 
of 22ft. 9in. above the shoe. After launching some 
9ft. more were added before sinking operations were 
started. The walls will be increased in height as required 
as the work progresses. 

The launching itself was a very important feature of 
the work, when it is understood that the caisson is as 
large as what would be considered a good-sized ship, 
being 180ft. long and 55ft. wide and displacing some 
7000 tons of water. The greatest care was taken, how- 
ever, in preparing for the event, and everything worked 
without a hitch, and exactly as planned. The caisson 
was laid down with its side parallel to the shore—see the 
Supplement. Six rows of concrete piers, 84 in all, 
supported the launchways, each pier being carried down 
to rock. The launchways were given a grade of 10.94 per 
cent., and were each composed of two 12in. by 12in. timbers. 
When everything was ready the checks were removed, and 
a slight movement given by means of jacks placed hori- 
zontally at the back—see illustration above, Only one or 
two of the jacks had got into action, however, before the 
caisson began to slide, and in a few seconds had moved 
smoothly down the ways and into deep water. A false 
bottom of 3in. planking, thoroughly caulked, was put in 
place just at the top of the shoe, and the working chamber 
filled with air, in order to give greater buoyancy when 
being launched and prevent any chance of grounding. 

The walls of the caisson are built of 12in. by 12in. 
timbers, and will be about 60ft. high.. The shoe is com- 
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posed of a single timber 30in. by 30in. square, shoq 
simply with a 6in. by 12in. plank. € corners are 
strongly reinforced with a steel plate. The roof is egy. 
structed over 18 working chambers approximately 20¢, 
by 25ft.in area. The bulkheads between the working 
chambers are very strongly constructed of 12in. by 19)n. 
timbers, reinforced with two 2}in. turnbuckle rods at 
each bulkhead. Communication between each working 
chamber is easily effected by means of a manhole in each 
bulkhead. The roof is constructed of two layers of 1p. 
by 12in. timbers, with two layers of 3in. tongue and 
grooved planking between them. All seams and joints jn 
both roof and walls are caulked with oakum, pitch, and 
tar, and made as nearly water-proof as possible. 

Over the roof the caisson is divided into 90 open bulk. 
heads 9ft. by 10ft.in area. These bulkheads are morticed 
into the walls and will serve as bracing. These bracing 
bulkheads extend to a height of 25ft. above the shoe. Above 
this point and to the required height the walls will con. 
tinue as before, but will be braced against external as 
well as internal shear by means of a concrete retaining 
wall built against the timber wall and battered out from 
the top towards the foot. Long bolts will run through 
the walls and be embedded in this concrete wall. This 
arrangement will do away with all further exterior timber 
bracing, and allow the caisson to be filled with a solid 
block of concrete, thus increasing the weight and the 
sinking properties of the caisson. 

Each working chamber is equipped with water pipes 
for loosening and removing the sand and gravel. Rock 
and other heavy material will be lifted out through seven 
air locks 3ft. in diameter. All the working chambers 
will be lighted by electricity. 

The air will be supplied by four large air compressors, 
driven by a battery of six 100 horse-power boilers. A 
12in. pipe line will carry the air from the compressors to 
the caisson, cooling being done by laying the pipes in a 
trough of running water. 

It is expected that the north caisson will be sunk to 
rock by the close of the present season. To gain time, 
about 20ft. of dredging has been done at the site of the 
pier, thus leaving some 50ft. to be penetrated in about 
three months. It is recognised that the contractors will 
have to strain every nerve to finish in this time. Work 
is to be carried on with a full gang of men working 
twenty-four hours a day every day of the week. When 
the caisson is finally in position, the bottom will rest some 
97ft. below extreme high water, which is probably as low 
as pneumatic work of this nature has ever been carried. 


VOLTAGE REGULATION. 


Or all things with which engineers responsible for 
| the operation of electric generating plants are concerned, 
‘there is nothing of greater importance than voltage 
regulation. The reading of the bus-bar volt meter is 
|noted by the central station engineer with far more 
| precision than that of any other instrument in the 
engine-room, save perhaps the pressure gauge on the 
main steam pipe. So important is this question that it 
is not uncommon for chief engineers to have volt 
meters or recorders connected up in their private 
residences, in order to enable them to detect such com- 
paratively slight variations in the pressure, which do not 
|make a perceptible difference in the light. It may be 
| that these instruments are not examined very frequently, 
but the fact that they are there is sufficient to ensure 
strict attention to duty on the part of those who are 
running the plant. A flicker in the lights will alarm a 
central station engineer to a far greater extent than any 
other member of the community, even if the lamps do not 
happen to be connected to his own network, or if the 
illuminating agent happens to be gas. A steady pres- 
sure, not only at the bus bars, but at the terminals of the 
consumers’ lamps, is what a central station engineer has 
to maintain, and upon this his reputation to a very large 
extent rests. 

Constant pressure is desirable from more than one 
standpoint. In the first place, it is, of course, very 
undesirable that the light shall be unsteady, for nothing 
is more annoying to consumers. But apart from this, the 
sensitiveness of the carhon filament lamps to changes in 
voltage, both with reference to candle-power and life of 
the lamp, demand very close control of the voltage. A 
variation of only 2 or 3 per cent. will very seriously 
impair the life of such lamps, and so appreciably increase 
the cost of electric light. A diagram issued by a 
well-known electrical firm shows that a constant 
increase of 1 per cent. in voltage above the normal 
reduces the life of the lamp by 20 per cent.—that is, to 
80 per cent. of the normal, whilst the candle-power would 
be increased only 6 per cent. above normal. A reduction 
of 3 per cent. in the voltage below normal increases the 
life of the lamp 50 per cent., whilst the candle-power is 
reduced by 11 per cent.—that is, to 89 per cent. of the 
normal. Thus it follows that, unless good regulation be 
maintained, lamps of this kind cannot be worked 
satisfactorily or economically. Then there is the question 
of the effect of variations in voltage on the working of 
electric motors. Taking continuous-current motors first, 
the speed of these machines is dependent upon the 
voltage. A reduction in the terminal voltage gives rise 
to areduction in the speed, and as a consequence the 
power given out by the machine will be less than when 
running at its rated voltage. With alternating-current 
induction motors it is a well-known fact that the torque 
is proportional to the square of the voltage, from which it 
follows that if the pressure falls a considerable reduction 
in the output and torque results, and there is a danger 10 
working the motor on overloads. ies a 

Whilst modern prime movers govern within finer limits 
than the engines which were used in the past, and the 
inherent voltage regulation of electric generators has also 
been improved, the conditions of load that now have to be 
dealt with are very different from those which existed when 











the first electrical plants were put into use. The exten- 
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; + ie electric motors to industrial service 
me Fagen loads constantly being thrown on and 
an pate which often renders it difficult to maintain 
pe he sressure, even with the most modern generating 
i Three-wire stations, like others which are situated 
pa. tactile districts, and which have developed a 
sane load, have suffered in this respect, and at times 
the work of maintaining the correct voltage on all parts 
of the network of such a system is by no means easy. 
Sometimes such stations are called upon to supply a 
uch larger area than that for which they were originally 
aiaated. There may be many feeders running out to 
distant parts, and a corresponding number of pilot wires 
which enable the switchboard attendant to: determine 
the pressures at the feeding points. At times of heavy 
loads it may be necessary to work with five or more sets 
of bus bars, all of which are at different pressures, in order 
to enable the corrector more often approximately 
correct voltage to be maintained in various parts 
of the system. Under. such conditions means must 
be available for balancing each set of bus bars, and 
constant watch must be kept upon the volt meters con- 
nected to the pilot wires. The task of maintaining 
the correct voltage at all points of such a system 
is often difficult enough with a pure lighting load without 
motors, but it is, of course, practically only the latter 
which gives rise to the necessity for balancing, since all 
motors except very small machines are connected across 
the outer wices. Continuous-current boosters connected 
in series with the dynamos and in series with batteries 
are often largely used in such stations, their function 
being to boost the feeders and to balance the two sides of 
the system. Even when working with one set of bus 
bars, to which all the feeders are connected, the three- 
wire central station engineer has three voltages to keep 
his eye upon, namely, that across the outers, and those 
on either side of the system. He must see that the 
pressure across the outers is equally divided between the 
positive and negative sides. It is similar to looking after 
the pressures of three different plants. 

Balancing, therefore, naturally comes under the heading 
of voltage regulation. There are various ways of balancing 
a three-wire system. The most common form of balancer 
consists of two shunt-wound continuous-current machines 
mechanically connected together, and with their fields con- 
nected to opposite sides of the system to their armatures. 
If a greater load is thrown on the positive side than on 
the negative side of the system, the voltage on the heavily 
loaded side will fall in proportion to the load, and as a 
consequence the field of the machine whose armature is 
connected between the neutral and negative conductor 
is weakened. The machine on the negative side 
speeds up the armature of the other machine, and 
causes it to act as a generator, and the voltage on 
the positive side is so raised. Thus balancing with 
this method is more or less automatic. As, however, 
an absolute automatic balance cannot be obtained with 
this method, it is not uncommon to connect the fields to 
the same sides of the system as the armatures, and to 
strengthen or weaken the fields by hand. When using 
cross connected fields, however, improved results can be 
obtained by using series windings on the machines, and 
by cross connecting these also. These series windings 
can then be made to compensate for the armature drops. 
Almost every three-wire station has at least one steam 
balancer, by which is meant two dynamos working in 
series across the outers, and a tapping taken off from the 
point where the two machines are connected and joined 
to the middle wire. Balancers of this kind are usually 
capable of dealing with much more out-of-balance current 
than is ever likely to exist. 

Batteries can be used as balancers by connecting the 
central point—that is, the middle of the battery—to the 
neutral bus bar, and by using boosters or regulating cells 
at the ends, so that the voltage of either the positive or 
negative side of the battery may be raised or lowered. 
Another method of balancing is to take two or more tap- 
pings from the back of one of the dynamos and to con- 
nect these to slip rings mounted on and _ insulated 
from the armature shaft. By using three slip rings, 
and by connecting them to points 120 electrical 
degrees apart, a three-phase current can be drawn 
from the machine, and by joining these slip rings 
to reactance coils connected in star fashion, and by 
connecting the star point to the neutral conductor, 
the machine can be made to act as a_ balancer. 
This idea is by no means new, but like many other in- 
ventions which were put forward in the early days of 

electrical engineering, the employment of the arrangement 
has recently met with some favour. The use of commu- 
tating poles is another case in point. It is evident that 
when no out of balance exists between the two sides of 
the system, very little current will flow in the reactances, 
owing to their choking effect. ; 

When an unbalanced load on the system exists, how- 
ever, the excess current is dealt with by the neutral wire 
and divides in the reactances, returning to the armature 
through the collector rings. That this arrangement will 
not give an absolute balance is evident from the fact that 
there is a drop in volts due to resistance, but if the 
reactances be properly designed this need not be exces- 
sive. By connecting a small continuous-current booster 
in series with the lead running from the star point and the 
neutral bus bara perfect balance can be obtained, and at the 
same time large out-of-balance currents can be dealt with. 
These are the four principal means which are adopted for 
balancing a three-wire system, and with a suitable 
pressure across the outers so as to maintain the correct 
voltage at the consumers’ lamps. It is true that there 
are other kinds of balancers, but, speaking generally, they 
are modifications of those described. 

Of late years potential regulators have proved a great 
boon where heavy variable loads have to be dealt with, 
and by their use a very steady pressure across the bus bars 
can be maintained. The Tirrill regulator, as manufactured 
by the British Thomson-Houston Company, of Rugby, 
is a very useful little device of this kind. It regulates 





the electromotive force of generators by varying the field 
strength with changes in the load. 

There are two types of Tirrill regulators, one being used 
for direct-current generators where it is possible to 
operate with a self-excited field, and the other for all 
separately excited generators, both alternating and con- 
tinuous-current. The voltage of alternating-current 
generators is automatically maintained at any desired 
value by varying the exciter voltage by means of the 
regulator. This is accomplished by rapidly opening and 
closing a shunt circuit across the exciter field rheostat. 
The moving parts of these regulators are very light, and 
move only a short distance. Thus they can operate ata 
high speed without any pumping or hunting. The 
rheostat shunt circuit is opened and closed by a differen- 
tially wound relay. The current for operating this is 
taken from the exciter bus bars, and is controlled by 
floating main contacts. 

The current for operating a continuous-current control 
magnet is also taken from the exciter bus bars. The 
relay and the continuous-current control magnet con- 
stitute the continuous-current portion of the regulator, 
and maintain a steady exciter voltage. The alternating- 
current portion of the regulator consists of a magnet 
having a potential winding connected by means of a 
potential transformer to the bus bars or the circuit to be 
regulated. This magnet also has an adjustable compen- 
sating winding, which is connected in series with the 
secondary of a current transformer usually inserted in the 
principal lighting circuit. The core of this magnet is 
attached to a pivoted lever carryingacounterweight, which 
is balanced by the attraction of the magnet. If a load 
is thrown on the generator the voltage will tend to 
drop, the alternating-current magnet will weaken and 
destroy the balance of the core and lever, and cause the 
main contacts to close. This in turn closes the relay 
contacts and entirely short-circuits the exciter field 
rheostats, thus increasing the exciter voltage until the 
original balance of the alternating-current magnet core 
and lever is restored, and the alternating-current voltage 
maintained at the required value. In some cases the 
exciter voltage will vary from 70 to 125 volts from no 
load to full load, such a variation often being met with 
where the load is partly inductive and the regulator is set 
to compensate for the line loss. 

In order to obtain the full range of regulation under 
these conditions, the alternators field rheostat should be 
so adjusted that all the resistance is out of circuit, and the 
exciter rheostat adjusted to lower the alternating-current 
voltage about 65 per cent. below normal. When the 
regulator is switched in it instantly closes the short- 
circuit across the exciter’s field, and the alternator’s 
voltage immediately builds up to the normal value, and 
this value is maintained by the regulator rapidly opening 
and closing the rheostat short-circuit across the exciter’s 
field. The Tirrill regulator, as supplied for self-excited 
continuous-current dynamos, works on the same principle 
as the one just described, but it is simplified by the fact 
that the exciting voltage is the same as the voltage to be 
regulated. Thus it is possible to dispense with one 
operating coil. It is worthy of note that by a suitable 
arrangement of connections involving the use of 
equalising rheostats, it is quite possible to control the 
voltage of a system on which two or more machines 
are working in parallel, and this only necessitates the 
employment of one Tirrill regulator. Besides having met 
with very successful application in central stations, the 
Tirrill regulator has also proved of considerable value in 
connection with ‘electric generating plants at collieries, 
and other plants of a kindred nature, and where the load 
fluctuates widely. 

Having considered the question of regulating the bus- 
bar pressure and the boosting of continuous-current 
feeders, we may now turn to alternating-current feeder 
regulators. Many regulators of this kind have been 
developed, but principally in America. The flexibility of 
the alternating-current system as regards voltage is one of 
the principal points in its favour, and it is not surprising to 
find that the alternating-current feeder regulators which 
have been introduced are more simple and less expensive 
than the booster which is used for the same purpose on 
continuous-current circuits. The control of the voltage 
at the far end of a feeder which carries a variable load 
can be effected by a transformer, whose secondary is 
divided into sections, any number of which may at will 
be placed in series with the feeder. This is one of the 
first methods which was introduced, and at the same time 
one of the most satisfactory. Another method is to 
employ a transformer whose primary flux may be shunted. 
This is known as an induction regulator. At one time 
reactances were frequently used, consisting of simple 
solenoids with a moving coil or core, but these have 
several disadvantages, one of which is that they are 
necessarily larger than the more modern forms of alter- 
nating-current feeder regylators of corresponding output. 
Further, the inherent regtilation of a system is interfered 
with by their use. 

With the transformer type of feeder regulator a dial 
switch is provided, by means of which the number of 
secondary turns in series with the feeder can be varied. 
In connection with these transformer regulators. it is 
worthy of note that the range of ¢ontrol can be doubled 
by arranging the transformer both to increase and decrease 
the voltage. This can obviously be done by reversing 
the primary leads. Thus, when the primary leads are 
connected one way the transformer’s voltage can be added 
to the bus bar volts, whilst when the leads are connected 
in the reverse manner, the feeder will be working at a 
voltage corresponding to that of the bus bars, minus the 
voltage due to the regulating transformer. The same 
effect can be ‘obtained with continuous-current boosters 
by reversing the field leads. It will be understood that 
the bus-bar voltage should be the mean of the-voltages 
at which the feeder is required to operate.. As regards 
induction regulators, the primary and secondary windings 
are respectively shun across, and in series with the 








line, as in the case of the transformer regulator. Various 


designs of these regulators have been put into use, but no. 
attempt will be made to deal with them all. In one 
regulator of this kind the secondary is wound on the 
inner surface of a stationary core, whilst the primary is 
wound on the outside of a movable core. Both windings 
are provided with poles, and the regulation is dependent 
upon the displacement of the movable poles relative to 
the fixed poles. This form of regulator can conveniently 
be arranged for three-phase work. It is obvious that one 
of the advantages of the induction regulator over the trans- 
former type provided with a switch for altering the num- 
ber of secondary turns is that the former is more suit- 
able for heavy currents, since difficulties in the direction 
of arcing at the switch contacts are entirely eliminated. 

A single-phase induction regulator devised by 
Dr. Steinmetz has stationary, primary, and secondary 
coils, which are fixed at right angles to each other in a 
cylindrical core. The centre portion of this core can be 
rotated in such a manner that any desired part of the flux 
of the primary coil can pass through the secondary coil. 
It is obvious that the air gap of such a regulator can be 
made very small, and as a consequence the magnetising 
current need not be greatly in excess of that taken by a 
transformer, devoid of air gap. In America automatic 
alternating current feeder regulators seemed to have 
found a wider field of application than in this country. 
The induction type of regulator, which is free 
from moving contacts, is the one which lends itself 
most readily to automatic control. A small motor 
is attached to the movable element, and a switch capable 
of starting, stopping, or reversing this motor can easily be 
operated magnetically and controlled by a modification of 
contact-making apparatus devised by Mr. Tirrill.. In 
cases where the changes of the voltage of the feeder— 
due either to varying load or to varying bus bar pressure 
—are rather slow, this system of automatic control has 
been found to answer very well, but when rapid control 
is needed this is accomplished by keeping the motor run- 
ning and by using magnetic clutches, whose excitation is 
controlled by a contact-making device, thus saving the 
time oecupied in bringing the motor up to speed. 

Automatic control of the voltage is no doubt desirable 
where a widely fluctuating load has to be dealt with, for 
however attentive a man may be to his work, there are 
almost sure to be times when the pressure deviates from 
its correct value if regulation is carried out by hand, and 
particularly so when an attendant has to deal with the 
pressures at a number of feeding points. In the case of 
continuous-current systems, automatic control of the 
voltage at the feeding points can be secured by the 
employment of series boosters, whilst the bus bars voltage 
can be maintained constant with the aid of an automatic 
potential regulator. The same applies to alternating- 
current systems, but in this case the feeder boosters are 
of the static type. 








ENGINEERING EXHIBITION AT OLYMPIA. 


Ir would take a far larger space than even that which 
the hall known as Olympia, in London, affords adequately 
to accommodate a truly representative Exhibition 
covering such a wide field as that aimed at by the 
Show opened yesterday (Thursday) by the Marquis of 
Graham. The Exhibition includes specimens of naval, 
mercantile marine, and general engineering appliances, 
many of the first importance, and although not fully 
representative in all these branches, will be found worthy 
of at least one visit by our readers. The first Exhibition 
under the present management was held in the same 
building in 1906, and was highly successful, being 
especially representative in the machine tool depart- 
ment. The second, held in 1907, was equally 
successful, and especially in the heavier side of the 
engineering industries. In the present show the 
scope has been widened by the inclusion of marine 
engineering exhibits, and in view of the importance of the 
shipbuilding interest and the popularity of all forms of 
engineering that deal with the transport of human beings, 
is likely to prove as successful as its predecessors. 

Arrangements have been made for several engineering 
and technical societies to hold meetings at Olympia 
during the period of the Exhibition, which extends to the 
26th inst. The following are the dates of the leading 
fixtures :—Tuesday, September 6th, visit of Junior 
Institution of Engineers; Wednesday, September 14th, 
Institute of Metals; Thursday, 15th, visit of the mem- 
bers of the Institute of Sanitary Engineers; Saturday, 
17th, Institute of Marine Engineers; Wednesday, 21st, 
the Society of Engineers; Saturday, 24th, Association of 
Engineers-in-Charge. In connection with the visit of the 
Institute of Marine Engineers three papers are to be 
read on the following subjects :—“ The Internal Combus- 
tion Engine,” by Mr. W. P. Durtnall ; “ Electro-magnetic 
Transmission of Power for Main Marine Propulsion,” by 
Mr. Jules Lecoche ; and “The Telemotor,” by Mr. W. G. 
Gibbons. 

The educational side of the Exhibition, which has pre- 
viously been a noteworthy feature of these functions, has 
received attention, and facilities will be afforded to students 
connected with the various engineering institutions, tech- 
nical institutes, &c., to visit the Exhibition under the 
guidance of experts. Generous arrangements have also 
been made for workmen connected with the principal 
dockyards and works to visit the show at reduced rates. 

In our succeeding issues we intend to deal at length 
with the most important of the exhibits. 











On board the scout Adventure a balloon detachment 
from Aldershot recently carried outa number of interesting experi- 
ments in the Channel with a new pattern man-lifting kite intended 
for observation purposes either on land or at sea. Similar experi- 
ments have already been carried out at Aldershot, as weil as at 
Portsmouth ; but the kite used on this oceasion is believed to 





embody improvements on those previously used, and the trials are 
ntended to test its usefulness when towed by a warship. 
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NEW SHOPS AT THE MIDLAND RAILWAY 
CARRIAGE AND WAGON WORKS, DERBY. 
Our railways have frequently been criticised for not 
following the example set by those on the Continent and 
elsewhere, as regards the universal use of corridor coaches 
on their lines. But the public generally do not recognise 
what this means from the companies’ point of view. 
The railway authorities.are, we believe, as anxious to 
accommodate their passengers in this direction as the 


passengers are to have it. The improvements effected | 


within recent years in the rolling stock of nearly all 
British railways have been many, but it is much more 
than prejudice that makes the complete abolition of the 
old style of carriage, for the time being, impossible. It 
must be remembered that the upkeep of a large rolling 
stock is one of the most serious items in the management 
of a railway. To emphasise this we may remark that | 
the stock of timber carried in the carriage and wagon | 
works of a large railway-company may alone easily be | 
valued at over £500,000. The enormous number of 
vehicles owned by such a company require almost con- 
stant attention and on their manufacture, repair, and 
upkeep, a large staff of servants is continually employed. 
In the case of the Midland Railway Company, with 
whose works we are about to deal, the rolling stock at the 
present moment comprises 6426 carriages and 128,902 
wagons. When it is remembered that, in the case of 
the passenger vehicles at least, the satisfactory upkeep 
of the stock requires a visit at least once a year to 
the carriage works for overhauling, it will be seen that | 
without undertaking fresh work, the carriage and wagon 
works can already find employment for a very large | 
number of men. | 

But in another way the introduction of newer types of 
































important alferations and additions being made in its 
works at Derby. In 1908 when labour and material were 
alike cheap, it was determined, as a result of careful 
| investigation into the whole subject, to proceed with the 
| erection of new buildings, to rearrange the system of 
working, to introduce more modern machines where those 
in use were getting out of date, and to equip the works 
with electric driving plant in place of the steam power 
previously used. 

We were recently invited to visit and inspect the two 
new shops erected under this scheme, and the present 
article will be devoted to a consideration of the several 
new features to be found in them. But before passing to 
these we may briefly describe the works as a whole, and 
outline the other details of the improvements recently 
| made or contemplated. 
| From 1844, when the Midland Railway Company was 

formed by the amalgamation of three older companies, 
until the year 1877, the carriage and wagon works formed 
part of the locomotive shops at Derby, the whole being 
for the first thirty years under the charge of Mr. Matthew 
Kirtley. In 1873 Mr. T. G. Clayton—ont he creation of a 
separate department to look after the rolling stock—was 
appointed carriage and wagon superintendent, and in 
1877, when the growing needs of the locomotive and 
general stores department required the whole site, the 
carriage and wagon department was removed to shops 
erected on a portion of the land now occupied by them 
at Derby. At that time the number of carriages owned 
by the company was 3484, and the number of wagons 
31,226. It will be seen from this that in thirty-three 
years the rolling stock for passengers has not quite been 
doubled, while that for goods has increased more than 
four-fold. On the retirement of Mr. Clayton in 1902, 
Mr. David Bain, then in the employment of the North 
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from any shop to any other with little loss of time, Ag 
showing, however, the limitations imposed upon the 
length of carriages by reason of this system, we ing 
remark that when moving the longest coaches of thy 
stock, measuring over the buffers 68ft. lin., there is not 
much more than nine inches clearance at either end, 

Throughout the works a wooden roadway is laid down 
between the principal pair of rails in each opening. It jg 
the duty of the foremen before leaving at night to seg 
that these roads are quite free from all obstructions, as 
they are intended for the passage of the fire-engines 
should a conflagration break out. The company’s 
servants man these engines, which are kept in constant 
readiness on the site. These precautions are very 
necessary in consequence of the large amount of inflam. 
mable material in the shops and the serious interruption to 
trattic which would result in the destruction of the 
numerous coaches and wagons collected in the works at 
all times. 

The shops themselves are well arranged for the comfort 
of the workpeople and the expeditious output of the work, 
We do not propose, however, to describe them in detail, 
They are characterised by many modern labour-saving 
tools, capable of turning out rapidly and efliciently the 
many standardised details of the company’s coaches 
and wagons. The sawing and wood-working depart. 
ment is in particular noteworthy with respect to the 
number of high-class tools installed in it, while the 
smnithies and forge are equally interesting. We may 
remark that the company makes all its own springs 
and wagon wheels. The latter are formed of wrought 
iron and are commenced by bending a strip of half. 
round section into the form of a circle. Special fires, 
are then employed to raise a small portion of the inner 
surface of this ring to a welding heat, a short length of 
material to form a spoke being at the same time raised 
| to a similar temperature in another fire. The spoxe is 
| then placed in position within the ring, and the whole 
|put in a special hydraulic press where the junction is 
| securely effected. All the spokes having been put on in 
this fashion, their ends are united at a welding heat 
to a central portion forming the boss. Thereafter the 
rough wheel is heated up to an even temperature and 
finished off in the dies of a second hydraulic press, 





This is a typical example of the many processes carried 


} 
| 
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on at the Derby works, cheaply and efliciently, by reason 
of the adoption of a standard design and the large 
number of the parts required. 

With regard to the electrification of the works, we 


| understand that considerable delay was at first caused by 
| the fact that the company.expected to obtain the power 

required from a private powercompany. However, after 
| the fullest inquiry it was decided to establish a power 
| station within the works to supply all the shops and 
| offices belonging to the railway company. This station, 
| which is not yet completed, will thus furnish power 
|for driving the locomotive and carriage and wagon 
| works, and for lighting the various offices and stores, 
| The plant to be laid down comprises two Willans and 
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Fig. i—PLAN OF THE CARRIAGE WORKS AT DERBY 


vehicles is rendered difficult. The works of most of our 
railway companies have now been in existence for many 
years, certainly long before the present dimensions of 
railway carriages were contemplated. The movement of 
ordinary carriages and wagons in such works from one 
shop to another is already attended with considerable 
difficulty ; for there is no choice between spreading the 
shops out over a large site so that each may be served 
with an ordinary siding, and the plan usually adopted of 
erecting the shops somewhat closer with railway sidings 
running in one direction and a system of transporters 
running at right angles to the lines between the rows of 
shops in the other direction. The latter method allows 
of the carriages being brought into the works, and stored 
on the lines of the sidings, the transporters being used to 
convey them from one siding to another. When being 
traversed on these transporters, the carriages, of 
course, preserve the same direction as when on the lines, 
that is to say, they are moved with their length extending 
across the transporter lines. As originally planned, the 
buildings on either side of the transporter lines were, in 
general, sufficiently far apart to permit the passage of 
much larger vehicles than were then in use. But the 
recent public demand for corridor, dining, sleeping, and 
lavatory carriages, has led to an increase in length over 
all of the coaches, and it is not too much to say that the 
limit of length beyond which the carriages cannot be 
built if they are to be moved down these transporter 
roads has now been reached. 

It is thus not only in the extra expense in the construc 
tion of corridor carriages, but in the difficulty of handling 
them when in the shops, that the railway companies 
experience a set back to the immediate gratification of 
the commonly expressed desire of the public for improved 
carriages. The increased stock of large bogie carriages 
possessed by the Midland Company has already led to 


Eastern Railway Company, was appointed to succeed 
him. 

The site of the carriage and wagon works at Derby— 
see the general plan Fig. 1—is situated close to the 
company’s locomotive shops, and covers an area of about 
128 acres, of which thirty-six acres are occupied by 
buildings. It will be seen from the plan that there is a 
very complete system of sidings and transporter lines 
within the works. The total length of the track measured 
as a single line laid down inside the works boundary is 
364 miles. On three sides the site is enclosed by public 
roads, but on the fourth an estate recently purchased by 
the company allows ample room for future extensions. 

The walls of all the buildings in the works as far as 
the nature of the site allows them to be so are parallel 
with one another. Between the various shops lines of 
sidings run in the north and south direction, while across 
these, in the east and west direction, the transporter rails 
are laid. A feature of the lay-out of these lines is the 
fact that the whole are on the same level, the somewhat 
dangerous practice of sinking the transporter lines in 
shallow pits frequently to be found elsewhere not having 
been adopted here. The railway lines can thus be made 
continuous across the transporter tracks. The trans- 
porter itself consists of a long, low truck, in length 
equal to that of the longest coach dealt with and 
having a breadth sufticient to take a pair of rails set to 
the standard gauge. At either end of the transporter 
a small ramp supported by springs enables the carriages 
to be run readily on to and off the truck. The motive 
power for hauling the transporter is supplied by a special 
type of steam locomotive running on rails laid between 
those of the transporter. The locomotive is attached 
to the transporter by bars, and is provided with a steam 


| 


with 


Robinson dise and drum type turbo-alternators, each 
an output of 1250 kilowatts and two small 


| reciprocating sets, bringing the total power generated 


up to 3000 kilowatts. The boiler-house will contain 
three Stirling water-tube boilers, each with a capacity of 
20,000lb. of steam per hour. Foster superheaters and 
underfeed stokers will be used in conjunction with these 
boilers. The electric current will be distributed at a 
pressure of 440 volts, the supply for the carriage and 
wagon works being transformed up to and transmitted at 
6600 volts, to a sub-station in the carriage works. 
Alternating-current motors will be employed for driving 
the tools and machinery in the shops except in the case 
of the cranes, which will work on direct current at 
440 volts. The electrification scheme also includes the 
replacement of the steam locomotives hauling the 
transporters with an electrically driven overhead trolley 
system. 

The new shops erected under the scheme of improve- 
ment are marked A and B on the accompanying plan. 
The first of these is devoted to carriage and wagon lifting 
and steel frame building, while the second has been 
equipped as a drop-forging department. 

It is perhaps here advisable toremark thatin the ordinary 
course of working a railway, the rolling stock is brought 
into the shops in a continuous stream for thorough 
overhauling and inspection. In the case of ordinary 
passenger vehicles, each coach as far as possible visits the 
works once in twelve months. Carriages of special type, 
such as those running long distance express journeys, 
dining and sleeping coaches, &c., are, however, brought in 
more frequently, and on the average are returned to the 
works once in every nine or ten months. When thus in 
the shops the coach bodies are detached from the wheel 
trucks, the compartments are thoroughly cleaned inside 
and out, and any wear and tear made good. At the same 
time the trucks are overhauled, the wheels removed and 
turned up true, all the gear cleaned and repaired if 
necessary, and the brake fittings and steam heating 
details examined and tested. On the expeditious per- 
formance of this work much depends. In the case of 
the new plant for the purpose at Derby, we understand 
that a coach can now leave the works after having had 
all the attention outlined above bestowed upon it, 
twenty-four hours after it has entered the shops. 

Some years ago the Midland Company laid down 
hydraulic plant for raising the coaches off the trucks, but 
in the new shop now to be described a different method 
has been adopted. Here hydraulic power has been 
discarded, and an electric overhead crane system installed 
for the same purpose. 

The new shop measures 579ft. in length, with a breadth 
of 200ft., and is divided into four longitudinal bays. A 
general idea of the interior is given in one of the views 





on page 247. From this it will be seen that the bay in 
which the photograph was taken and its left-hand neigh- 


capstan whereby the carriages can be hauled on to the | bour, are each provided with a pair of rails down either side, 
rails of the truck. In this way a vehicle can be taken | the floor space between these rails being left unencum- 
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bered. The absence of pits should also be noted, the 
floor being level throughout the building and laid with 
wooden blocks. A train of carriages entering the building 
for cleaning, lifting and inspection is run on to the left- 
hand pair of rails of either of these two bays, the building 
being sufficiently long to accommodate any train of 
average length. Immediately after the train has entered 
the shops, fitters begin to disconnect the brake gear and 
other details. While this is progressing cleaners set to 
work with vacuum apparatus and thoroughly clean the 
seats and insides of the compartments. Both these 
operations being simultaneously finished, two overhead 
cranes are brought over the coach, and by means of the 
special appliances described later the coach body is lifted 
*lear of the wheel trucks, carried over into the centre of 
the bay and deposited on four wooden trestles placed 
ready to receive it. A view on page 250 shows the 
operation of lifting a coach in progress. In this position 
the underside of the coach with all its fittings is subjected 
to inspection and cleaning, the trestles being high enough 
to allow the workmen to pass comfortably beneath the 
body. It is found in practice that the position of the 
trestles rarely, if ever, requires to be altered, and when 
once arranged they are suitable for all styles of carriages. 

Meanwhile, the trucks are hauled by an electrically 
worked capstan to the bottom end of the shop, where a 
third overhead electric crane is employed to lift the 
frames up from the wheels. The frames are then swung 
through a right angle and deposited on small trestles 
arranged like those for the carriage body in the central 
working space—see the view on page 250. Here they are 
examined, cleaned and overhauled, while the wheels are 
run out of the shop and taken to the wheel lathes for 
trueing up. Immediately outside the lifting shop is a 
small building containing tanks where the axle-boxes, Xc., 
are boiled in water containing soda for the purpose of 
removing all grease and dirt from them. 

As soon as the frames in the lifting shop are ready they 
are lifted by the same electric crane and carried over 
above the second pair of rails. Here fresh wheels from 
the turning shop are awaiting them, and on to these the 
frames are lowered. The truck thus assembled is then 
run up the shop until opposite its carriage, when the body 
is again lifted and deposited on its running seat. There- 
after the brake connections, «c., are rigged up again and 
tested, after which the coach is ready to leave the shops. 
Each coach gets back its own trucks, as it is found that 
the wear which takes place prevents interchanging. The 
wheels, however, are changed indiscriminately, as the 
trueing-up process takes somewhat longer than the other 
steps in the work. It will be seen that the various 
operations, following the sequence described above, do 
not interfere with one another, and, indeed, that the 
minimum amount of time is now spent on the whole 
process of cleaning, lifting and overhauling. 

The overhead cranes employed on this work are well 
shown in the engravings on page 250. In each of the 
first two bays, which are devoted exclusively to carriage 
lifting, there are three cranes, two of 15 tons capacity for 
lifting the bodies, and one of 5 tons for dealing with the 
truck frames. The 15-ton cranes have been specially 
designed for the work. They are of the three-motor type, 
and were constructed by Craven Brothers, Limited, of 
Manchester. The-travelling crab on each crane is pro- 
vided with a single winding drum from which two ropes 
pass, one to each end of the crab. From the blocks 
through which these ropes are led a hook 11ft. in length 
depends. These hooks are mounted rotatably in the 
blocks, so that their lower ends may be turned clear of 
the carriage sides when required. The two hooks on 
each crane are thus kept at a constant distance apart— 
namely, 11ft.—and are always at the same height. 

The attendants’ cages are placed on the sides of the 
crabs, so that they may command a full view of the 
work being lifted. To facilitate the simultaneous action 
of the two cranes when lifting a coach body, the attend- 
ants’ cages are arranged on the inner sides of the crabs 
facing each other. The 5-ton crane in each of the first 
two bays for lifting the truck frames is controlled from 
the floor, and is from the shops of Thos. Broadbent and 
Son, Huddersfield. For the 15-ton carriage lifting cranes 
the speeds arranged are as follows :—Travelling, 350ft. per 
minute ; traversing crab, 80ft. per minute; hoisting with 
15 tons load, 124ft. per minute. A change gear is also 
provided whereby a 7} tons load may be hoisted at the 
rate of 25ft. per minute. 

Down the left-hand side of each of the first two 
bays, and close to the pair of rails on which the coaches at 
first rest, a vacuum pipe is laid with connections for the 
cleaners at intervals of 32ft. The vacuum plant in con- 
nection with this consists of a Booth’s patented two- 
cylinder water-cooled pump with a piston diameter of 
14in. and a stroke of 12in. It has a capacity of 40,000 
cubic feet per hour. The driving power is supplied by 
belt from an electric motor automatically controlled by 
the intensity of the vacuum. Four filters carried on 
stands remove the dust from the suction pipe, an arrange- 
ment of valves being provided whereby any one of these 
filters may be opened and cleaned without interrupting 
the work of the rest. 

On the opposite side of each bay to that along which 
the vacuum pipes are led there are installed three pipes, 
one carrying steam pressure, another air pressure, and the 
third a vacuum. These supplies are used for testing the 
steam heating, Westinghouse brakes, and vacuum brakes 
respectively just before the coach leaves the shops after 
overhauling. 

The third bay of the new shops is devoted to lifting 
heavy steel wagons and other vehicles for carrying special 
loads. The cranes here are like those in the first two 
bays, each of 15 tons capacity, but the special features of 
. the carriage-lifting cranes are absent, the lifting tackle 
being of the ordinary single type. In the fourth bay are 
to be found machines and appliances engaged on the 
construction of steel underframes, bogie trucks, &c. Two 
8-ton overhead cranes serve this bay, while, in addition, 
there is a light 1-ton crane carried on rails, placed 





immediately below those for the 8-ton cranes, so that all 
three may run the full length of the building. The 
machines in this bay, in addition to pneumatic and 
hydraulic riveting plant, include several modern tools 
designed specially for the class of work in hand. Among 
others we noticed a hydraulic press by Craven Brothers, 
for straightening channel and other bars, a milling 
machine by the same firm for dealing with the ends 
of channel bars, and a six-headed drilling machine by 
Wilkins and Mitchell. 

The heating arrangements in the new shops are on the 
American principle, and comprise two 3in. steam pipes 
suspended some distance up the columns at the sides of 
each bay. A “Keith-Blackmann” high-pressure gas 
lighting plant, electrically driven, ensures the satisfactory 
lighting of the shops. 

While the third and fourth bays are at present utilised 
for the purposes described above, it is to be understood 
that in the future, should occasion require it, they will 
be converted into duplicates of the carriage-lifting bays. 
For this contingency the gantries in the fourth bay have 
been made of the same strength as those in the others, 
so that heavier cranes may be installed without serious 
alterations being undertaken. The outside wall of the 
fourth bay is at present formed of galvanised sheeting, as 
the provision made for the future contemplates an 
extension of the building in this direction. 

The second new shop erected under the scheme of 
improvement is a supplement to the smithy and forge in 
the shape of a drop-stamping department. This building 
measures 100ft. by 100ft., and as a first instalment has 
been provided with three batteries of drop stamps. The 
first battery consists of two 16 ewt. stamps with an 8 ewt. 
preparing stamp, the second of two 12 ewt. stamps with 
a 7 cwt. preparing stamp, and the third of two 16 cwt. 
stamps. All this plant has been supplied by B. and S. 
Massey, and from the engraving on page 247 its arrange- 
ment will be gathered. Each battery is driven by an 
independent alternating-current motor carried on the 
gantry framework. 

All the furnaces used in this shop are oil-fired, and are 
either of Massey's, Ferguson’s, or the railway company’s 
own design. A milling machine by Wilkins and Mitchell 
for dealing with the stamping blocks, and a power strip- 
ping press by Samuel Platt and Co. for removing the 
“fins” left on the drop forgings, are also to be found 
here. In addition, there is a No. 4 Horsfall forging 
machine by Greenwood and Batley,:the example at 
Derby being, we understand, the largest size of this type 
in use. An illustrated description of this interesting tool 
will be found on page 258 of this issue. 

The new buildings have been designed and erected 
under the supervision of the company’s engineer, Mr. W. 
B. Worthington. 








CANADIAN PEAT. 


AN address delivered by Dr. Eugene Haanel, President of 
the American Peat Society, at its fourth annual meeting 
held at Ottawa on July 25th last, dealt with the exploitation 
of the peat bogs in Canada, and the production of fuel for 
domestic and industrial purposes. It was pointed out that 
it was impossible at present to form an estimate of the 
enormous extent of peat bogs in Canada. The 37,000 square 
miles formed probably but a small fraction of the amount of 
this fuel which is in existence in that country. The 
necessity of utilising the deposits scattered throughout the 
provinces in the more settled portions of them has within 
recent times been appreciated, and efforts have been made to 
establish a peat industry. Many plants have been erected 
for this purpose, but unfortunately commercial results have 
not been reached. 

Some three years ago a departmental report was made on 
the manufacture of peat for fuel in the peat-using countries 
of Europe. The necessary investigations for the preparation 
of this report demonstrated that :— 

(a) For the economic production of fuel from peat, 
machinery driven by power must be substituted as far as 
possible for manual labour, and 

(6) Processes so far invented for removing the water 
content of the peat by pressure and artificial heat have not 
led to commercial results, and, after trial, have been 
abandoned. 

Reference is made to the plant. of the Electro-peat 
Syndicate at Kilberg, in Co. Kildare, and to the Ekenberg 
process. With regard to the latter it is explained that it is 
a process for the wet carbonisation of peat; that it is 
exceedingly ignenious and has aroused great expectations, 
but that after the expenditure of 200,000 kronen in Sweden, 
to put it on a commercial basis, it is still in an experimental 
stage. 

It is therefore recommended that the course to be followed 
in Canada should be the introduction of such processes and 
such machinery as have proved successful and are now in com- 
mercial operation in Europe, and that experiments and the 
development of new ideas should be left for the future. 

To re-establish the confidence of the people of Canada in 
the value of peat as a domestic and industrial fuel, and to 
stimulate renewed activity in the development of the peat 
resources of the country, the Government have acquired 300 
acres of peat bog with an average depth of 9ft., for the 
purpose of manufacturing peat fuel on a commercial scale by 
a recognised method. It is intended that those interested 
should have an opportunity of ascertaining, by observing the 
working of this plant, not only the working of the bog, but 
the suitability of the peat fuel produced. The installation 
is to be capable of producing 30 tonsa day. This plant is 
situated at Alfred, and it is designed to serve as a model of a 
successful process rather than for the production of peat fuel 
on an extensive scale. It is expected, however, to produce 
about 2000 tons of peat fuel during the season, part of which 
fuel is to be used in a peat-gas producer at Ottawa. 

The material is excavated by hand from a trench 3ft. to 
12ft. deep, and is loaded on to a conveyor, which delivers it to 
the pulveriser, where it is macerated by a series of knives. 
From the machine it is delivered to the cars of a cable haulage 
system and conveyed to the drying field, where it is spread in 
layers 6ft. wide and 6in. thick. Avroller travels over each 
layer, and has revolving and laterally moving knives which 
make cros3 cuts dividing the dried peat into blocks 10in. by 
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6in., Gin. thick. The peat contains about 90 per cent, 
moisture when spread, and in three weeks this is reduced to 
25 per cent., when the material may be used for fuel or in a 
gas producer. 

Allowing 140 days for a season's operation, the cost per ton 
of air-dried machine peat, including interest on the capita] 
invested, amortisation, oil and repairs, is stated to be ag 
follows :— 

Dols. 8, J. 

1.40 = say 5 10 

165 = ,, 610; 
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It is pointed out, however, that by the employment 
of mechanical excavators and the manufacture on a large 
scale, the cost of production should be considerably less than 
the above figures, The process depends on air drying, and 
the objections to which it is open are that it can only be 
worked during the summer months, and that the amount of 
fuel which can be produced during a season is dependent 
upon weather conditions ; yet Sweden, Finland, Denmark, 
Germany, Holland, Austria and Russia depend for a large 
part of their fuel suppiy on the simple process of pulping the 
peat. forming it into bricks upon the field, and thus pro- 
ducing an air-dried combustible. The weather conditions of 
Canada are, it is urged, as favourable as, if not more so than, 
they are in the countries mentioned. 

It is realised that anthracite will, so long as it can be 
obtained, be used by those who can afford to pay for it, but 
the peat fuel will, it is pointed out, compete in price and 
cleanliness with soft coal, and is admirably adapted for use 
in grates during the late autumn and early spring when the 
heating furnaces are not in operation. 

As regards relative cost, it is stated that in Ontario and 
Quebec the average price of anthracite with a high percentage 
of ash is 7.50 dols., and in Manitoba 10.00 dols. per ton, 
whereas an air-dried machine peat, containing only about 
5 percent. of ash, can be manufactured at a cost of consider- 
ably under 3.00 dols. for an amount having the same calorific 
value asa ton of the anthracite which has to be imported. 
This could be sold at places conveniently situated a3 regards 
transportation facilities, and not too far from the place of 
manufacture, fora little more than one-half the price paid for 
anthracite in Ontario and Quebec, and for a little more than 
one-third of the price paid for anthracite in Winnipeg. 

After laying stress on the necessity for Canada, which has 
no accumulated store of anthracite, to make provision for a 
possible dearth of this fuel, owing to strikes or other 
causes, by the manufacture of peat fuel in large quantity, 
the paper then goes on to explain that air-dried peat is not 
only an excellent fuel for domestic use, but that it is an ideal 
substance to use in gas-producers. The author says that he 
does not hesitate to call it ideal, because the peat from 
most bogs is free from clinkering ash, and yields on com- 
bustion a fine white residue which allows of a thorough 
cleaning of the fire, whilst the property it possesses of not 
fusing or caking in the producer assures regular operation. 

Gas from a producer has, as it leaves the latter, a high degree 
of sensible heat, and must be cooled to the temperature of 
the air before being used in a gasengine. It is important that 
as much of thissensible heat as possibleshould be utilised in the 
producer itself, in order to increase its thermal efficiency. In 
coal gas producers this is accomplished by the introduction 
of water vapour, which passes through the incandescent fuel 
with the air supplied for combustion, and this water vapour, 
on being decomposed, yields oxygen and hydrogen. The 
former combines with the carbon of the fuel, forming carbon 
monoxide, and the chemical reaction thus set up absorbs a 
large amount of heat and lowers the sensible heat of the gas : 
but the heat absorbed in liberating the hydrogen is toa larg: 
extent restored and utilised when the gas, enriched by 
hydrogen, is burned in the gas engine or other apparatus. 
With peat containing from 25 to 30 and more per cent. of 
moisture, the moisture content is sufficient toaccomplish all 
that is required without the introduction of water into the 
producer from an outside source. 

A modern German peat gas-power plant has been erected 
at Ottawa. Its capacity is 60 horse-power, and it consists 
of a double-fire zone Kérting peat gas producer and cleaning 
apparatus, and a four-cycle K6rting single-acting gas engine 
direct connected to a Westinghouse 50-kilowatt generator. 
The amount of peat consumed per brake horse-power in such 
a plant as this ranges from a little over 2 lb. to about 31), 
depending on the calorific value of the peat. Since the 
peat of the different Canadian bozs so far examined has a 
high calorific value, it is expected that the figure for the 
consumption of peat per brake horse-power hour will be in the 
neighbourhood of 2 1b., but the power plant had not been 
long enough in operation at the date of the paper for any 
direct information on this point to be obtained. 


Cost of fuel on the field 
stored in shed 
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A PAPER on “copper-clad steel,” presented at the con- 
vention of the American Society for Testing Materials, states that 
this steel is made by casing a steel bar in copper. This compound 
bar is then rolled and drawn down, the areas of the two materials 
being reduced proportionally so that if the original cross section 
of the bar comprises one-third copper and two-thirds steel, the 
wire made from it will have a section of one-third copper and two- 
thirds steel. There is no definite surface of junction between the 
two metals, but, on the contrary, an alloy is formed which has 
been found to possess unusual resistance to corrosion. The wire 
made in this way has high conductivity and high strength. 


ADVERTISEMENT AIRSHIPS.—Advertisement airships were an- 
nounced this month for Berlin. This advertising novelty is to 
consist of a dirigible airship on to whose sides luminous advertise- 
ments are to be thrown whilst the ship is making nightly tours 
over the city. It is reported that trials which were made at 
Bitterfeld and were witnessed by a company of English promoters, 
who were doubtful whether the advertisements would be distinctly 
visible, proved a complete success. The advertisements can be 
clearly read up to a distance of 200 yards, whilst no vestige of the 
balloon on to which they are thrown is visible. The current for 
the electric light is to be supplied by a 15 horse-power dynamo 
placed in the car of the airship. The latter will be propelled by 
two 125 horse-power oil engines, and the dynamo will be arranged 
so that it can be coupled to either of these engines. At either 
side of the ship two small separate cars are to be fixed, from which 
the advertisements will be thrown on to both sides of the balloon. 
The illuminated surfaces are to consist of white linen 6m. by 18 m. 
in extent, which encircle the body of the vessel. The intention is 
to make tours over the most frequented streets and squares of 
Berlin, and occasionally over the suburbs, Passengers will be taken 
on these tours, which are to last from one and a-half to two hours 
cach, “Elite” tours are to cost 200 marks and “folk ” tours 
100 marks per fare. Accommodation will be available for eight to 
ten sengers and a crew of fourmen. The advertisements are 
to be kept constantly changing. 
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RAILWAY MATTERS. 


w of the recent controversy between the Belgian 
thorities with regard to omen “wd railway 

«tock. it is interesting to learn that. of 86 new locomotives 
arr poang eA ordered for the Roumanian State Railways, half 
mare be built in Belgian and half in German workshops. 


Amone the schemes under the consideration of the 
Halifax ‘Tramways Committee for incorporation in a parliamentary 
Bill next year are powers to lay a line up Westgate, along South- 

ate and Princess-street, and down Crossley-street into Northgate 
ga wn the present lines ; the doubling of lines on various routes, 
a the revival of powers to construct tramways to Stainland and 


Ripponden. ; 

Tur Central Bureau of International Transport by 
as sent out from Berne invitations to all the countries 
which signed the International Convention of 1890 to take part in 
the conference which is to be held in May, 1911. The forth- 
coming conference will deal with the questions connected with the 
transport of passengers and freight. As no country has refused 
the invitation it is hoped that the Conference will be able to meet 


In view 0} 
and Roumanian au 


Railways h 


next May. 

In the construction of the Metropolitan Railway of 
Paris constant resort is made to injections of cement, sometimes in 
order to prevent falls from overhead and to strengthen foundations 
of houses ; even more frequently to strengthen the foundations of 
the railway itself, rendered: iisecure owing to the presence of the 
“eatacombs” or disused quarries, The injection is made by 
« of a Greathead filler or an alternating-current electric 
pump. Considerable force is used for injecting purposes, good 
Portland cement and fine sand being used. Taking an average, it 
;< found that a ton of grout can be injected by the Greathead 
machine at a total cost of £2 3s., or by means of an alternating- 
current electric pump for £2. 

Tne question of railway construction in Australia, states 
the “Journal” of the Royal Society of Arts, will have an im- 
portant bearing upon the engineering trade of this country for 
some yearsto come. At the present time all the States Govern- 
ments are contemplating a considerable extension of their railway 
systems, the material for which will, to a large extent, have to be 
obtained outside the Commonwealth. Victoria and Queensland 
are at this moment inviting tenders for rails and — and a 
jarge order is about to be placed by New South 
Government has decided to duplicate some of its main lines. The 
Canadian Pacific Railway and Grand Trunk Railway have also a 
very extensive programme under weigh, for which labour and 
material will be required. According to cable advices, the Grand 
Trunk railway contractors are suffering from lack of men. In the 
event of labour not being obtainable the contracts will not be 
finished to time: : 


Tur Longitudinal Railway of Chile is a line projected 
to traverse the entire length of the country from Santiago north- 
wards. According toa consular report, the distance between the 
capital and Iquique, which is at present the goal of the railway, is 
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NOTES AND MEMORANDA. 


AnaLysis of wood ashes shows that such substance 
contains approximately :—Lime, 50 per cent.; phosphoric acid, 

er cent.; potash, 8h per cent.; insoluble matter, 11 per cent. 

ood ashes are valuable for the potash and lime they contain, and 
can be applied to garden soils with great benefit. 


By the use of ozonised air as an adjunct to ventilation 
in the Chicago Public Library, it is claimed that the reading-room 
has been completely freed from the obnoxious human odour which 
has been noticed for years. According to the Builder, the ozone 
generator, consisting of cylindrical brushes separated by glass 
plates, is about 6ft. high, llin. thick, and 12in. wide, and is 
installed in a large air duct in such a way that all the air is forced 
between the electrodes, across which a potential of 7000 volts is 
maintained. The energy required for treating the air is stated to 
be 660 watt hours for 10,000 cubic feet of air. 


A PAPER read to the American Society for Testing 
Materials by Mr. Charles Macnichol, describes a method of 
obviating the tronble caused by the action of cement upon the oil 
in paints employed for covering concrete surfaces. The author 
recommends the application of zinc sulphate dissolved in an equal 
weight of water, the solution to be laid on by an ordinary brush 
after the concrete has become dry. Referring to this preparation, 
Dr. A. S. Cushman expresses the opinion that the effect of the 
zine solution is to fill the pores of the concrete with mixture of 
gypsum and zine oxide, neither of these compounds being injuri- 
ous to oil paint. Another advantage resulting from the filling of 
the pores is to prevent the paint from penetrating too deeply into 
the concrete. 


THE United States Consul at Frankfort has issued a 
brief report on the use of sulphate of ammonia by German farmers. 
He says that the consumption of sulphate of ammonia by the 
German farmers has increased from 284,000 metric tons in 1908 to 
330,000 in 1909. The Consul further says that ‘‘the consumption 
of Chile saltpetre was about 45,000 metric tons, so that, as far as 





| the percentage of nitrogen is concerned, ammonia is already a 


ales, as that | 


trifle ahead of saltpetre” The ‘“‘ Journal” of the Association of 
German Engineers states that the developments of the last ten 
years point to the fact that in the near future ammonia will chiefly 
be used as an artificial fertiliser. Statistics show that Germany 
consumes its entire yearly production of 322,700 tons at home, 
England produces 348,000 tons, while the United States, in spite 
of its extensive use of coke as fuel, produces only 9000 tons. 


Ir is reported in the Builder that at the new refuse 


destructor station constructed for the Corporation of Coventry a 


| light tramway track and steel side-tipping trucks are provided 


throughout the furnace building, and out into the yard, for the 
removal of the furnace residue, and a clinker crusher and rotary 
screen with hoppers have been erected for crushing and grading 
the material. e remaining clinker will be utilised for paving 
works. Pa t of the crushed material will be mixed with Portland 


| cement, and more finely ground in a special mill, and pressed into 


2000 kiloms. (1250 miles), of which a little over 700 kiloms. (438 | 


miles) have been already constructed at various points, so that 
there remains to be built nearly 1300 kiloms, (812 miles). Of this 
length the two most southerly portions, which are by far the most 
dificult, and comprise nearly 200 kiloms. (125 miles) of line, are 
now being constructed by the Government by administration pend- 
ing the advent of a contractor, who will be required to take over the 
work already done at its cost price. 
purposes of the contracts into two sections. The southern com- 
prises all the work necessary to connect the capital with Copiapé, 
which requires the construction of nearly 600 kiloms. (375 miles) of 
new line, including the sections now in hand by the Government. 


In his report on the collision which took place between 
a passenger train and a light engine at Hull on the North-Eastern 
Railway on July 7th, Lieutenant-Colonel P. G. von Donop says 
that the accident was entirely due to forgetfulness on the part of 
signalman Lingard and assistant signalman Lawson, both of whom 
adufitted their mistake. The former is a signalman with thirty- 
eight years’ experience, and Lawson has been an assistant signal- 
man for six years. Both have excellent characters. Lingard, 
while shunting operations were going on, was offered the passenger 
train, and the two men, forgetting for the moment that the 
light engine was on the line, accepted the train. Colonel 
von Donop adds that, owing to the situation of the signal- 
box in the station yard, the signalman does not obtain a view up 
to the buffer-stops at the east end of the station, and ‘there is 
therefore a liability of his forgetting that there are vehicles stand- 
ing on any of the platform rails.” It is said that the company is 
considering a remedy. 


TxE work of excavation has been begun at Ealing in 
connection with the construction of the Ealing to Shepherd’s Bush 
Railway. which was authorised by the Great Western Railway 
New Lines) Act, 1905. The line, as authorised, including loops, 
has a total length of 4 mies. It starts from a junction with the 
Great Western main line close by Ealing Broadway, and goes 
across to the Acton and Wycombe direct line at North Acton halt, 
after which it skirts Wormwood Scrubbs, and joins the West 
London Railway just south of Uxbridge Road Station. A short 
spur was also authorised by the same Act, from a point just north 
of that station, and terminating in Uxbridge-road close to and on 


The line is divided for | 


paving slabs for use on the city footpaths. The slab-making plant 
comprises a 500-ton hydraulic press fitted with a special vacuum 
attachment for lifting the slabs from the moulds to the carrying- 
off hoppers, which serve, by means of a traverser, three tracks of 
rails arranged for storage purposes. The plant is capable of pro- 
ducing 100 square yards of 2}in. thick flags in a ten hours’ working 
day. 

REPORTING on the Santos district in Brazil for 1909, 
the British Vice-Consul states that the imports of bar iron from 


| Germany in 1909 show an increase of over 1000 tons, that country 


| sidered to have gained ground, or at any rate to 


the same level as the Central London Railway at Shepherd’s Bush, | 


the intention then being to construct a new terminus at the end of 
the loop for easy exchange with the Central London Railway. The 
chief objects of the scheme are to give a better access from the 
Great Western mainline and from the Acton and Wycombe direct 


line to the West London and West London Extension Railways, | 
by avoiding the crossing of the main line on the level at North | 


Pole Junction, near St. Quintin Park, and also to relieve Padding- 
ton Station of a portion of the suburban traffic. Ealing is to be 
used for interchange purposes, much as the London and North- 


now occupying the first place, Belgium the second, and the United 
Kingdom the third in this article. In steel bars the United King- 
dom, although showing a considerable decrease, maintained the 
first place. As regards other articles, this country may be con- 
holding its 
own, in cutlery, axles and wheels for railway wagons, girders, 
tubes, unenumerated iron and steel manufactures, locomotives, 
unenumerated machinery, and galvanised iron sheets, while it has 
lost ground or been outstripped by competitors in railway wagons, 
steel wire, enamelled ware, bridge material, rails, electrical 
appliances, agricultural and industrial machinery. Out of 85 
motor cars and lorries imported in 1909 only 2 were of British 
manufacture, 41 having been of French, 16 of Italian, 15 of 
German, 8 of American, and 3 of Belgian. 


THE annual report of the Londen County Council for 
1908-9 states that during the year there were 4783 cases of dan 





MISCELLANEA. 
Tue United States Bureau of Mines of the Department 


of the Interior has issued a leaflet calling attention to thirty-one 
bulletins that have been published for free distribution. These 
bulletins consist largely of reports of investigations relating to the 
official tests of fuels. 


Two seams of coal have been struck at Kelhan, near 
Newark. Boring operations have been in progress for several 
months, and are stil] going on. One of the seams found is 4ft. 5in. 
thick and the other 4ft. 7in., but it is hoped to find a Barnsley 
seam, which would be the most important. The coalfield is close 
to the river Trent and the Midland Railway. The district till now 
has been purely agricultural. 


Ir is stated in a consular report for the year 1909 on 
the trade and commerce of the consular district of Oporto that 76 
motor cars were imported as against 89 motor cars in 1908 and in 
1907. The United States are now sending cars at very low prices ; 
they are being sold at 1700 and 1500 milreis for closed and open 
cars respectively (about £330 and £291). The total number of 
cars registered in the city at the end of 1909 was 307. 


AccorDING to the Electrical Review, it is proposed by 
the Italian Soc. di Elettrochimica, of Rome, to erect a generating 
plant on the river Pescara, consisting of four three-phase 
horse-power generators for supplying 42-cycle current at 6000 volts. 
Seven single-phase transformers of 3600 kilovolt ampéres each, for 
stepping up the pressure to 50,000 volts, will be used, and energy 
will be transmitted over 200 kiloms. to Naples for local use. 


EectricaLt enterprise in Russia, states a consular 
report, seems unattractive to British firms. Electric tramways are 
a Belgian speciality. There are Belgian concessions or installa- 
tions, or both, in many towns—Odessa, Kursk, Kharkov, Nikolaiev, 
Sevastopol. Electric installations of other kinds seem to be mainly 
German. One German firm is believed to have had a turnover in 
1909, mainly in the Donetz district, of about £300,000. It sold 
20 steam turbine generators of 500 to 1200 kilowatts. 


THE Belgian Consul at Granada points out in a recent 
report that, owing to the availability of abundant water power, 
electrical energy is extensively used in the Province of Granada, 
mainly for lighting purposes. There are three large power stations 
in the town of Granada, and about a dozen smaller stations in the 
province. The consul adds that plans are being drawn up for the 
utilisation of other large waterfalls in the Sierra Nevada, with 
the object of supplying electrical energy to the neighbouring 
provinces, 


Ir is reported that the arrangements for the reopening 
of the British section of the Brussels Exhibition are proceeding 
very satisfactorily. A large number of exhibitors have agreed to 
show again, and there will be a very good British section, weli 
representative of trades which it covers, Special precautions are 
being taken against fire. A London firm have offered one of their 
engines, and the British section will have a special staff of firemen 
of their own. The work of reconstruction at the Exhibition is 
being rapidly proceeded with. 

A rEpoRT has recently come to hand to the effect that 
uranium ores have been unearthed at Wodgina, in Western 
Australia. Two small specimens have been found in a pegmatite 
vein of a tantalite lode, a foot from the surface. Mr. Gibb Mait- 
land, the State geologist, is of opinion that pitchblende, in which 
radium occurs, will be discovered below water level, as the geolo- 
gical occurrences of this mineral in other parts of the world are 
identical with the conditions prevailing at Wodgina, where 
crystallised granite dykes are found. 

THE Municipal Council of Paris have autherised a 
general investigation into methods and apparatus devised for 
obviating the inconvenience caused by the gases and smoke dis- 
charged from industrial and domestic chimneys. In pursuance of 


| this decision, states the Builder, they have appointed a special 


| Préfet de la Seine. 


Commission charged with the duty of selecting from among the 
various remedies proposed those which give the best results in 
actual practice. Patentees and others, both in France and abroad, 
having apparatus or systems designed for suppressing or abating 
the ill effects of smoke and who wish to submit such to examina- 
tion by the Commission, are invited to communicate with M. le 
Every application should be accompanied by 


| all documents necessary to make clear the nature of the system 


gerous structures reported to the superintending architect and | 


dealt with. The Council, as a temporary expedient, shored up or 
hoarded in 223 structures. In 188 cases the work of taking down 
the dangerous portions of the buildings was executed under orders 
of the court by the Works Department. In consequence of the 


proposed. 
SuBMERGED storage of coal has been adopted by the 
Twin City Rapid Transit Company, of Minneapolis, Minn., as a 


| means of storing for summer use about 12,000 tons of screenings 


| which can be purchased cheaply in the winter season. 


A concrete 


| tank about 104ft. by 213ft. is subdivided into four separate and 


failure of owners to comply with the requirements of the Council, | 


761 summonses were taken out. Nine cases were referred to 
arbitration, with the result that the Council’s requirements were 
upheld in all but one case. 
tures were inspected and reported upon by the superintendin; 

architect. In 49 of these cases no action was necessary, and in 4 

the work was carried out by the owners on receipt of notice of 
the Council’s requirements. In default of action being taken by 


During the year 154 neglected struc- | 


| under the bins and running to the boiler-house. 


isolated bins by means of cross walls, the depth being about 14ft. 
for the side walls and 11ft. for the cross pen The structure is 
built entirely of reinforced concrete. At the intersection of the 
cross walls is a hopper feeding a crushing plant, from which the 
coal falls through a shaft to a belt conveyor in a tunnel passing 
Coal is dumped 


| into the bins from railway cars, and is taken for use by a grab 


the owners, 14 structures were demolished by the Council under | 


orders of the court, and the remaining cases were under considera- 
tion at the end of the year. 

Accorp1nG to the British Consul at Gothenburg, the 
Swedish shipbuilding industry has a particularly old and illustrious 


history, and during the greater part of the nineteenth century | : t tu I 
| Government are seriously considering a thorough improvement of 


Sweden was the chief shipbuilding country in Scandinavia. 


During this period the native shipbuilding yards furnished not | 


only the Swedish merchant service with the requisite new tonnage, 
but also, to a large extent, built vessels for the mercantile marines 
of Russia, Denmark and Norway. 


| so satisfactory for Swedish shipbuilding, has, unfortunately, 


Western uses Willesden and the South-Western and the Brighton | 


Railways use Clapham Junction. 


proved connections with the southern lines, 


Commerce contains a review drawn up by the firm of Henschel and 
Son with regard to the building of railway locomotives in Germany 
and abroad. This review shows that, apart from the economic 
crisis in industrial circles, the possibilities of exporting German 
locomotives are becoming gradually smaller. For instance, Russia 
used to buy many railway locomotives from German makers ; but 
since 1897 not a single locomotive has been ordered by Russia 
from Germany, and for two years past Italy has placed no orders 
abroad, as the home industry is now able to build its own railway 
locomotives, In the case of France, German makers are faced by 
the very weapon which they have wielded to such great advantage 
in the development of their home industries ; that is, by import 
duties on locomotives made abroad. In the three countries 
mentioned all orders for this railway material ordered from abroad 
must be authorised by the respective Government. For some 
years Sweden and Norway have built their own locomotives, and 
Denmark is following their example, and of recent years a formid- 
able competitor with German makers has appeared in Belgium. 
Still, the firm of Henschel and Son acknowledges that it is able 
still to export locomotives to all those countries which are not 
closed to German engines. The greater portion of the material 
used in building railway locomotives in Germany is produced by 
Germany itself. Altogether, the review deplores the unpromising 
immediate outlook for the exportation of locomotives from 
Germany, 


With the completion of the new | 
lines the Great Western Railway will be able to give much im- | 
| the middle of the nineties of last century, from which time dates a 
| special activity in the Swedish shipping trade, the Swedish owners 


THE report for 1909 issued by the Cassel Chamber of | 





changed or almost ceased of late, the native shipbuilding yards | 
only, to a small extent, supplying the tonnage for the increase and | 


rejuvenation of the Swedish mercantile marine itself. Ever since 


have, for the most part, passed by the native yards in procuring 
larger vessels, and have bought, especially from the United King- 
dom or Germany, either new or second-hand cargo steamers, so 
that at the present time all such steamers in the Swedish mercan- 
tile marine, if of more than 3000 tons gross, have been built abroad. 


THE first yacht having producer gas engines for pro- 
yulsion, to be built in Scotland, is now on the stocks of MacLaren 

ros., yacht builders and motor engineers, Dumbarton, and _ will 
be launched about a month hence. It is to the order of Mavor 
and Coulson, electrical engineers, Glasgow, whose Mr. H. A. Mavor 
is well known to naval architects and engineers for his study of, 
and proposals in connection with, turbo-electric propulsion of 
vessels, and is intended to be used for experimental work designed 
to assist in solving this problem. Built of steel, the vessel is 54ft. 
long by 10ft. 6in. beam, and while having good living accommoda- 
tion, the feature of the little craft will be her engine-room and 
suction gas producer plant, which are grouped aft, and entirely 
isolated from the living quarters. It is understood that the engine 
will be of vertical four-cylinder design, of at least 50 horse-power, 
but facts as to the machinery details are not yet available. The 
builders of the vessel—MacLaren Bros.—have, with a launch they 
use for demonstration purposes, been for some time experimenting 
with producer gas for marine at grt and the result, as 
embodied in the new vessel, is being looked forward to with 
interest, 


| tunnel. 


This state of things, which was | 
| freight between rai] and waterways. 


bucket handled by a locomotive crane. Each bin has an inlet and 
drain opening connecting with a pipe system laid in the conveyor 
According to the Electric Railway Journal, the coal can 
be protected from spontaneous combustion without total submersion 
as the water—admitted at the bottom—works its way up through 
the coal pile by capillary attraction. 


Tue American Consul at Riga reports that the Russian 


the inland waterway system in its-European provinces. The 
scheme proposed will revolutionise the economic conditions in 
Russia. It will further the development of trade and create new 
industries, besides bringing about an entirely new distribution of 
The most important com- 


| mercial centre of Russia—the Moscow district—would be connected 





by cheap means of transportation with all the rich provinces of the 
Empire, and the whole of Central Russia given easy communica- 
tion with the Baltic and Black Seas. As the total length of the 
navigable waterways in European Russia is estimated at about 
105,000 miles, the project of improving the inland waterways will 
become of great magnitude, and it is proposed to invite the invest- 
ment of foreign capital. The estimated cost exceeds £13,000,000, 
with an annual maintenance bill of about £1,500,000. The finan- 
cial success of the undertaking is expected to be secured by an 
annual revenue of £2,000,000. 


Tue effect of electrical discharges ‘on plant growth 
was the subject of a iecture delivered last Tuesday, at the Royal 
Horticultural Hall, by Mr. J. H. Priestley, lecturer in botany at 
the University of Bristol. The lecturer referred to a series of 
experiments made outside Bristol, and also at Evesham, where 
Mr. J. Newman had electrified many acres of wheat land with 
notable success. By means of a small engine and dynamo, in the 
absence of a local electricity plant, the low-tension current was 
transmitted to the field by wires, and there, in a suitable out- 
house, the current underwent a change to high tension through 
the medium of Sir Oliver Lodge’s induction coil. The current was 
then circulated over a sort of barbed-wire arrangement above the 
plants. The general improvement effected in plant growth, as 
shown by the experiments, represented 29 per cent. increase in 
wheat, 18 per cent. in mangolds, and 25 per cent. in strawberries. 
Similarly satisfactory results were obtained in the treatment of 
cucumbers in greenhouses ; while the indications generally were 
that there was an appreciable increase of nitrates in the soil fso 
treated, 
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sar =~We cannot undertake to return Fate eegae 2 or manuscripts ; we must, 





therefore, request correspondents to keep copies. 
REPLIES. 
StupENt.—The use of pumps for increasing the circulation in boilers is by 


no means novel. Other devices, generally depending upon the intertrial 
acti n of the boiler itself—Galloway tubes, for example, in Lancashire 
boilers—are, however, more frequently a or Sag Increased circula- 
tion certainly improves the efficiency of the boiler. 
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MEETINGS NEXT WEEKR. 


GEOLOGISTS’ ASSOCIATION, LoNDON.—Saturday, September 3rd. _ Excur- 
sion to Hedgerley and Burnham Beeches. Thursday, September 8th. 
Excursion to Charnwood Forest. 

JUNIOR INSTITUTION OF ENGINEERS.—Tuesday, September 6th, at 3.30 p.m. 
Visit to the Naval, Mercantile Marine, and General Engineering and 
Machinery Exhibition, Olympia. At 8 p.m., Lecture on ‘‘The Native 
of India as a Railway Man,” by Mr. H. Kelway-Bamber, M.V.O. 
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Mr. Longridge’s Report. 


THE annual report of Mr. Michael Longridge as 
Chief Engineer to the British Engine Boiler and 
Electrical Insurance Company has just been 
issued. It is full of interesting information. The 
field of observation has become enormous as com- 
pared with the range of duties which the engineers 
to boiler assurance companies had to discharge 
not so many years ago. At first these concerned 
only boilers and their failures. Now Mr. Longridge 
deals with steam engines and boilers, their economy, 
dangers, and care; gas engines, which represent 
much that is cognate to steam engines, a great deal 
more that is not; and lastly, electrical machinery, 
a really enormous subject. In the introduction 
to his report, Mr. Longridge apologises for its 
brevity, which is quite unnecessary. In 1909 there 
were few breakdowns, and these presented little of 
special interest. The rate of increase of insurance 
of steam, gas, and oil engines was reduced, probably 
because of bad trade. Also there was a reduc- 
tion in the proportion of steam engines to gas 
engines insured. In 1908 the numbers were 
27 steam engines to 20 gas engines, in 1909 it was 
26 steam to 20 gas engines—the same proportion 
as in 1907. It is noteworthy that no fewer than 
27 per cent. of the failures of steam engines and 
34 per cent. of those of oil and gas engines were the 
result of unascertained causes. In the construction 
of steam engines, Mr. Longridge finds evidence of 
substantial improvement. He cannot say so much 
for internal combustion engines. The weakest 
part is undoubtedly the crank shaft; as many as 
13 per cent. of the breakdowns for the year were 
breakages of shafts. Has not the time come to 
build these parts instead of forging them in a single 
piece? That about one-fourth of the breakdowns 
resulted from neglect arises from the practice 
of leaving small gas engines without skilled atten- 
dants, or without attendance altogether. 

During 1909 there were recorded by the Board 
of Trade eighty-two explosions, collapses, and 
mishaps of various kinds, killing seven persons and 
injuring forty-four others. This may be compared 
with boiler practice in the United States. Statistics 
drawing a comparison between American and 
German explosions show that in the thirty years 
ending in 1907 there were in the entire Empire, 
land and sea, seventy-two fewer explosions than 
took place in the United States in the single year 
1909, while the fatalities stood as twenty-seven to 
one. We have not the precise German figures 
before us, but we have reason to believe that there 
are quite as many failures in Germany as in Great 
Britain. In 1859 the deaths in this country from 
collapses and explosions alone numbered 108, 
though the boilers were far less in number and 
were worked at far lower pressures. Mr. Longridge 
is justified, we think, in claiming that the insurance 
companies have done a great work. 

It is impossible to do more for the moment than 
glance at the report. Much that is in it demands 
further consideration. 'We may mention four long 
extracts made from reports of trials carried out 


adopted for measuring large volumes of air or gas, 
and gives the results obtained. The second gives 
the steam consumption of a compound engine built 
on the Continent and erected near Manchester to 
drive a cotton mill. The company has been 
frequently questioned of late about the economic 
performances of continental engines, and is glad to 
be able to report the results of a trial of one of 
them. The third gives the steam consumption of 
an exhaust turbine, unfortunately not working with 
exhaust steam from an engine, but with live steam 
from the boiler, reduced in pressure to approximately 
the pressure of the exhaust steam with which it 
would under ordinary circumstances be supplied. 
The steam was therefore not only dry, but super- 
heated by the reduction of pressure, and conse- 
quently the consumption recorded was less than it 
would have been if exhaust steam had been used. 
The best result obtained with the Belgian engine 
was 10.75 lb. of superheated steam per indicated 
horse-power per hour. 

The fourth extract is really a long disquisition on 
the Nicolson boiler, about which a good deal has 
been said in this journal and elsewhere. We pro- 
pose to return to the consideration of this report. 
It will be remembered that this is a Cornish or 
single flue boiler, the furnace of which is lined with 
fire-brick, while the tube is partially filled by a 
fire-clay plug 10ft. long. The gases have to pass at 
a high velocity through the narrow space between 
the plug and the flue. Much apparatus has, how- 
ever, been added to the original boiler. The general 
conclusion arrived at is that after allowance had 
been made for errors in temperature, it seems to be 
fairly certain that 40,000 B.Th.U. per square foot 
per hour were transmitted ; but it is equally certain 
that a large proportion of these units was supplied 
by radiation from the fire-clay plug, and not by the 
gas in contact with the plate. This represents a 
rate of evaporation of about 34 1b. per square foot 
per hour. 


Competition for Foreign Warship Contracts. 


THE countries which do not build warships for 
their own account have hitherto placed their orders 
for new construction almost entirely with British 
shipbuilders—at all events, in the case of first-class 
battleships and cruisers—although the present year 
has witnessed a notable exception. This relates, 
as is well known, to the Argentine contract for two 
battleships, which was awarded to a United States 
company a few months ago in connection with a 
competition which was conducted on a peculiar 
system of twice inviting revised tenders, which 
British shipbuilders will probably not desire to 
entertain again. On the other hand, certain 
countries wish to construct warships in native ship- 
yards—as, for instance, Russia and Spain—and 
they are glad to have recourse to the resources of 
British shipbuilders, even if they do not fully accept 
the latter’s advice ; whilst in other instances orders 
are diverted from British yards owing to political con- 
siderations or toquestions of Government loansraised 
by the purchasing nations in the countries where the 
vessels are to be constructed. Taken, however, as a 
whole, the bulk of the work incidental to the 
acquisition by other countries of warships in other 
lands has so far been entrusted to British yards; 
but will this situation of affairs always continue ? 
The warship contracts,-as in the case of most 
merchant steamers requisitioned by other countries 
from abroad, are awarded to British firms in con- 
sequence of the high reputation of the latter 
throughout the world, their lengthy experience, and 
the cheapness and efficiency of the vessels built. 
We, of course, except the two Argentine battleships, 
on the ground of cheapness, as although the final 
tender of the United States contractors was lower 
than that of the British competitors, it has yet to 
be shown that the vessels can be constructed to 
yield a profit to the builders, notwithstanding the 
assertion made by Admiral Bowles, U.S.A. navy, 
retired, that the United States Government have 
obtained battleships in the past few years at prices 
which are fifteen per cent. less for the completed 
ships than those in England— an assertion which is 
of no practical :value in the absence of a standard 
of comparison. As an American company has 
succeeded in carrying off a contract, in the face of 
British competition and rivalry from other countries, 
would it also be possible for other nations, as for 
instance Germany or Italy, to be the fortunate 
contractors in the case of a fresh international 
contest for the supply of battleships ? 

It has already become a very delicate matter with 
the German shipbuilders that they participate only 
to a very slight extent in the world’s orders for 
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give an explanation of this fact in the course 
of a severe criticism of the policy pursued by the 
German Imperial Naval Board. It is pointed out 
in the first place that until recently the Teutonic 
warships, with individual exceptions, rarely 
met with general approval, as they were put in 
the shade by the size and consequently heavier 
armament and higher speed of the English types. 
It is even contended that the Nassau class failed to 
create the conviction that the Germans are able to 
place equivalents at the side of English war- 
ships. When the private shipyards construct 
vessels for the navy they also receive plans 
and instructions from the Imperial Naval Board, 
and have strictly to follow them. It is therefore 
obvious that little scope is allowed for initiative, 
and the shipyards are in a condition of restraint, 
and have to suffer from the unfavourable impression 
under which German warship construction has 
hithertolaboured. The newspaper, however, submits 
that it is beyond question that if greater independ- 
ence were permitted to the private builders it would 
be of advantage to the ships, although it is not 
intended to be implied that the constructional 
department of the Naval Board should be deprived 
of all work. As to the question of technical per- 
fection, it is declared that with few exceptions the 
warships are still far from this stage, and when the 
Germans turned their own way the result was but 
little satisfactory, copies of foreign types only being 
obtained. It is, however, held that co-operation 
with private industry in this direction would 
operate beneficially, and that the builders must be 
asked to participate in the projecting of new types, 
as valuable suggestions would be made by them. 
In confirmation of this assertion, it is mentioned 
that it has been proved that Blohm and Voss, the 
Schichau Works, the Vulcan Company, and the 
Germania yard not only have the ability to con- 
struct first-class merchant steamers, which are 
known as the best in the world, but also that they 
are able to build serviceable, even excellent, war- 
ships. 

The attack made upon the Imperial Naval Board 
is all the more remarkable by reason of the fact 
that the newspaper in question is loyal and well 
disposed towards the Government. If the criticism 
had emanated from a Liberal newspaper it would 
have been met with an outburst of cries of treason, 
and some curiosity is therefore manifested as 
to what the reply to the indictment will be. 
But -the adverse criticism of past policy is 
somewhat tempered by the announcement that 
a substantial step in advance has been made in 
warship construction in the most recent times. The 
new battleships of the Helgoland class, it is explained, 
not only represent, with their perfect disposition of 
guns, a type of battleship which is free from objec- 
tion, but there is also now to be found a first-class 
battleship-cruiser under the flag—the Von der 
Tann—which is claimed to have a speed of over 
27 knots, and to be the fastest large warship afloat. 
The arrangement of the guns is an imitation of that 
in the English ships of the Invincible class ; but it is 
declared to be excellent. If the Helgoland class 
turns cut satisfactory, and the speed amounts to 
about 23 knots, as compared with 20.7 knots in the 
case of the Nassau, it is concluded that it will 
surpass that of the English battleships of the 
Vanguard type, having a speed of 22.8 knots, and 
that: estimable competition with English ship- 
building will consequently take place. It is, how- 
ever, not easy to understand how, even if these 
expectations are realised, they will assist the pri- 
vate shipbuilders in Germany to be any more 
successful in the future than in the past in 
securing a larger share of foreign orders for 
warships, especially as improvements and develop- 
ments are always proceeding in British shipyards, 
and should always keep them as initiators in 
advance of any imitations, as the German news- 
paper puts the matter, in any other country. 


Involute Teeth. 


THE Birmingham meeting of the British and 
American mechanical engineers suffered by the 
length of its programme. 
work than could adequately be accomplished, with 
the result that much of it was hurried and unsatis- 
factory. In some cases the loss can be made good 
by written contributions, but in others it is 
impossible not to feel that a valuable opportunity 
of securing the combined opinion of the best 
mechanical engineering on both sides of the 
Atlantic has been lost. Such an instance is pro- 
vided by the papers on gear wheels. As is well 
known, an effort is being made to harmonise the 
European and American practice, and to establish 
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standards of rhachine-cut teeth as regular as those 
of standard screws, keys, wire gauges, and so on. 
The American society, which has had a small 
committee at work for some time, has been 
approached by the British society, and has 
expressed its willingness to co-operate. Unfortu- 
nately, strenuous opposition is being offered by 
Messrs. Brown and Sharpe, who, having succeeded 
in discovering a form of tooth which gives silent 
running, wish to maintain the monopoly of the 
supply of cutters for producing it. Had it been 
possible to give adequate time to the discussion, it 
is possible that some steps towards the weakening 
of this attitude of the famous American makers 
might have been made. We trust, however, the 
matter is not to be dropped, and that the two 
councils will pursue their endeavours to establish a 
standard. 

The mechanical problem presented by gear teeth 
is remarkable. Their forms and dimensions have 
received as much study as the screw propeller, and 
with about equal result. It is required of a given 
pair of wheels that (1) they should be strong 
enough to transmit the specified power; (2) that 
they should do so efficiently; and (3) that they 
should be noiseless. There is no difficulty in 
satisfying the first condition, and the study of form 
has been so profound, and the improvement in gear 
cutting so great, that the efficiency is almost as high 
as we have a right to expect. But the fact remains 
that no straight gear cut to the ordinary involute 
will run quite silently, and the effort to make it do 
so has been unavailing. That it can be made to 
run quietly we know by the thousands of pairs that 
are running with little or no noise, but this object 
is only attained by making corrections either in the 
cutters if the teeth are milled or in the gears if they 
are developed. What those corrections are no one, 
so it is said, but Brown and Sharpe knows. Indeed, 
it is asserted that even with them the correction 
is empirical wholly or in part, and that only one 
man in their works knows how to make it. A 
different correction appears to be necessary for every 
size and pitch, and it is of such a subtle nature 
that no one has discovered the secret of it. Such a 
remarkable state of affairs is, we fancy, almost, if 
not quite, unparalleled in modern mechanical 
engineering, and whilst we regret Messrs. Brown 
and Sharpe’s attitude, it is difficult not to sym- 
pathise with them in the desire to keep to them- 
selves a secret which they must have won with 
much toil and expense. On the other hand, it is 
quite fair play that other engineers should endea- 
vour to find out for themselves how the trick is 
done, and the societies will do invaluable work if 
through their agency the secret is discovered and 
published for the benefit of all. 

But besides the nature of this necessary doctor- 
ing, which might be regarded as the Eldorado of a 
voyage of discovery, there are several other ques- 
tions in gear tooth designs which should be investi- 
gated. The question of the angle of pressure, for ex- 
ample, was raised again by Mr. Stevens’s excellent 
paper at Birmingham, and a very good case was made 
out for a departure from the now very widely 
adopted 143 deg. in favour of 20 deg., which would 
result in amore easily produced tooth. The discussion 
was scarcely a guide to opinion, but we may note 
at least that no objection was offered to this 
increase of angle. A few years ago investigators 
would have had to inquire into various forms of 
teeth, but general use has settled that point for 
them. The involute tooth is the only tooth that 
need be considered. This narrowing of the field 
has simplified inquiry, and there should be little 
or no difficulty in standardizing all the main 
features even if it should prove impossible at the 
present time to discover the secret of doctoring. 


Propeller Corrosion. 


THE remarkable pitting at the root of the blades 
of high-speed propellers continues to attract much 
interest as new cases occur from time to time. 
The most notable in recent months is that of the 
forward propellers of the Mauretania, which has 
caused much discussion in marine engineering circles. 
The latest theory is that the true cause is to be 
found in the fact that more air reaches the blades 
of turbine-driven propellers than of the compara- 
tively slow-speed  reciprocating-engine screw. 
There is no lack of evidence to prove that where 
water carries much air its corrosive properties are 
enhanced. It is, for example, a familiar experience 
that the bottoms of iron vessels covered with a very 
thin layer of water rust more quickly than if the 
depth of water is considerable, and the corrosion 
of condensers has in several cases been directly 
traced to the fact that the circulating water was 





broken up in contact with air—as, for example, by 

discharging roughly into a tank—before reaching 

the condenser. On the other hand, however, it 

must be remembered that the turbine-driven pro. 

pellers which are causing trouble do not in many 

cases revolve at a higher speed than the propellers 

of former high-speed craft, such as destroyers and 

torpedo boats, so that the explanation does not 

appear to be entirely satisfactory. That air does 
find its way to the centre of propellers has been 
proved beyond doubt by many photographs of 
models, but before it can get there it must pass 
over the rest of the blade surface, and some fuller 
explanation of why the pitting should be nearly 
always concentrated at the roots of the blades is 
still required. We have suggested on previous 
occasions that the bending which almost certainly 
takes place may be a contributory cause, and it has 
been suggested also that the form given to the root 
in order to diminish this bending is such as to cause 
disturbance in the water, and so liberate the air 
actually in contact with the metal. Under such 
conditions air is most active. If this explanation 
is correct, the fact that the corrosion nearly always 
takes the form of pitting may be ascribed to the 
fact that the roughness caused in the surface by a 
patch of initial corrosion would tend to hold the air, 
and so both increase and localise the effect. The 
whole matter requires the closest investigation. In 
the Mauretania the curious fact has been observed 
that the after propellers do not suffer to anything 
like the same extent as the forward propellers. 
This has been attributed to the fact that most of 
the air is knocked out of the water by the forward 
propellers, and that the aft propellers receive 
water almost free from air. Unfortunately, 
the conditions for both pairs are not the same, the 
forward pair not only being nearer the ship, but of 
a different form, the tips being bent backwards in 
order to increase the clearance between them and 
the hull, the smallness of which was the cause of 
the early vibration in this vessel. This shape may 
actually assist in drawing air into the propeller, and 
so cause greater corrosion. We suggest that some 
of the colleges which are provided with hydraulic 
plant might do worse than conduct an inquiry on 
this subject. By using highly polished steel screws 
—with plenty of manganeseto increase the electroly-’ 
tic effect—indications would be rapidly given of the 
areas which are most readily attacked with different 
forms of blades, &c. It would be interesting to know 
if paddle wheels, which must always be in contact 
with highly aérated water, are particularly subject 
to corrosion. 


The Opportunity of British Engineers in China. 


THE news of the recall to power at Peking of his 
Excellency Tong Shao-yi is of the utmost moment 
to British engineers, and constitutes a definite 
evidence of the change in China’s economic policy 
so long foreshadowed and so fraught with possi- 
bilities. The name of Tong Shao-yi is synonymous 
with progress on Western lines. He is a strong 
man—he is known to his intimates by the 
pseudonym “ Ajax ’—and he is a virile advocate of 
the policy of making use of foreign capital and 
brains in the opening up of his country. As such 
developments must primarily involve the extension 
of means of communication, his appointment to the 
Board of Posts and Communications is of great 
significance. The control of all railways, exist- 
ing or projected, and other means of trans- 
portation in China, whether financed or con- 
structed by Chinese or foreigner, is vested in 
this ministry. Apart from any other considera- 
tion, the fact that this Board is the chief source 
of Imperial revenue renders its head a most 
powerful factor in State affairs. Competent authori- 
ties, we are reminded by the National Review—an 
English paper printed in China, which is making 
a position for itself in the East—estimate that 
before another decade has passed an additional 
10,000 miles of railway will be constructed in 
China, and the possibilities of such and collateral 
developments are practically inestimable. The 
Chinese Empire has an area of over 4,000,000 
square miles, carrying a population of some four 
to five million, whose extraordinary penchant for 
travel—as evidenced by their patronage of the 
existing means of transport—would alone constitute 
an enormous source of railway revenue. -But 
these figures demonstrate other possibilities in this 
and similar connections. A country which supports 
an average of over 100 to the square mile is 
obviously very productive, but it is to agriculture 
alone, to all intents and purposes, that China 
has looked hitherto for the sustenance of her 
people. With the inevitable opening up of her 
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vast mineral resources and the concomitant develop- 
ment of industries of every description, the already 
crying necessity for railways and machinery of all 
sorts will be augmented to a degree passing 
imagination. For some considerable time past 
river conservation has been receiving considerable 
attention ; and, following upon the completion of 
Huangpu Conservancy scheme—the Shanghai 
River—it is in every way probable that further 
operations will be immediately conducted in con- 
nection with the Pei-ho (at Tientsin); the Lia-ho 
(at Newchwang) ; the Hwang-ho, or Yellow River, 
known as °China’s Sorrow”; and the great 
Yang-tsze itself. The personality and record of 
“Ajax” leaves no shadow of doubt as to the 
straightness and capability with which the work 
he is now in charge of will be conducted. In 
addition to being an expert in English, his Excel- 
lency has a comprehensive experience of modern 
statecraft and acquaintance with technical and 
commercial affairs, whilst his well-known associa- 
tion with the party of progress clears him of any 
suspicion of that bane of Chinese politicians and 


officials--anti-foreignism. 





JAPANESE INDUSTRIES AT THE JAPANESE- 
BRITISH EXHIBITION. 
By Pror. ROBERT H. SMITH. 
No. II.* 


area of the mine being yet unexplored. They employ 
1800 horse-power for their machinery, all obtained from 
water with electric transmission, and have a large quan- 
tity in reserve. 
blast furnace smelting, and Bessemerising, there being 
three Bessemer converters, each with a capacity of 
18 tons of concentrated matt per 10 hours. 

The oldest and richest of the gold mines is on the 
island Sado. Its annual production of gold is 18,800 oz., 
and of silver 113,0000z. Native gold and argentite are 
among the ores here, and the yield of gold runs up to 
203 oz. per ton, while that of silver is sometimes as much 
as 1480z. There are three main parallel veins extending 
a length of 6000ft. 


The processes of reduction are roasting, | 


| Chikuzen and Buzen Colliery Association, which produced 
| 74 million tons in 1908, and has a continually increasing 
| output. 
The Kamashi Iron and Steel Works do a large business. 
| Their district is far north, and their only local fuel is 
charcoal. They bring coal from the south-western 
| districts by sea. Their smelting works are on the coast, 
and their two chief mines at 10 and 16 miles respectively 
| from it inland. In 1908 their output was 50 tons of 
| copper ; 34,400 tons of pig iron; 800 tons of spiegel and 
| ferro-manganese ; 3600 tons of steel ingots; and nearly 
13,000 tons of cast iron pipes. They employ 6500 men. 
The ore is magnetite. There are eight blast furnaces 
varying in size from 9ft. to 16}ft. inside bosh diameter, each 







































Tur oldest established mining company on a large 
scale in Japan is the Mitsu Bishi Company, which, with 
a capital of £1,500,000, combines banking, shipping, and 
several manufacturing industries with mining. Its 
mining exhibit is the largest at Shepherd’s Bush. It 
owns six coal mines and ten metal mines; its annual 
output is now gold, yj ton; silver, 16 tons; copper, 
6500 tons; coal, 1,300,000 tons. At Osaka it has |} 
metallurgical works, where the precious metals are treated | 
electrolytically. Its Arakawa electrolytic copper slabs | 
are of high repute. Here it has quartz gangue copper | 
veins and chalcopyrite and bornite ores containing 34 per | 

| 
| 


| 


cent. of copper; and the refined slabs have a 98 per cent. 
purity. The purity of the refined silver is 99.9 per cent. 
and that of the gold 99.6 per cent. Its richest gold and 
silver ores contain, respectively, 5l0z. and 35 oz. 
per ton. Most of its coal is highly coking with from 
41 per cent. to 44 per cent. of volatile matter. Copper 
vitriol is one of its by-products, and it produces about 
1000 tons of it annually at Osaka. 

The Mitsui Company comes next in importance. It 
also is a banking company, its bank being the oldest in 
Japan, and having a capital of £2,000,000, while the 
capital] of its mining and trading company is also 
£2,000,000. It possesses one metal mine and four coal 
mines. The Miike colliery is the largest of the latter, 
and was acquired by the company from the Government 
in 1899. Its daily output is over 5000 tons, and the total 
from the four collieries was in 1908 nearly 24 million 
tons. It was only 708,500 tons in 1899, and is rising 
every year. At Miike it has large quantities of water 
to contend with, and uses over 16,000 horse-power in 
76 pumps, which pump about 18 million tons of water 
per year. The pumps are Davey compound differential, 
Sulzer turbine, and Schleifmiihle. The pumping plant is 
being extended, and will eventually have a capacity of 
3000 cubic feet per minute at the Manda mine alone. 
On the quay wall at the Miike mine, which is 1380f-. 
long, it has special engine-driven “loaders” of a daily 
capacity of 5000 tons. In its Omuta engineering works, 
where machines are built as well as repaired, it employs 
900 hands. Over 6000 hands are employed in its mines. 
Great attention is paid to the housing, sanitation, educa- 
tion, and hospital accommodation of its men, at the chief 
of its technical schools there being a staff of twenty 
teachers and lecturers. To all the hands it supplies food 
at cost price; and it has established three créches, as 
many of the women work at the loading into vessels of 
the coal and other surface employments. 

The Fugita Company is another important concern, 
with a capital of £600,000, which engages in forestry and 
agriculture, as well as in mining. Its headquarters are at 
Osaka, where it was established in 1869. It works five 
mines, and owns some twenty-five others, which are 
being explored with a view to future operations. At 
Kosaka it has the difficult complex sulphide copper ore 
to deal with ; but by dint of persistent scientific researches 
upon commercially economic methods of dealing with 
the by-products, it has made it a well-paying venture. 
Here it produces annually nearly 8000 tons of copper, 
nearly 400 tons of lead, 14 million ounces of silver, and 
11,000 ounces of gold. Its two other best mines are at 
Omoriand Zuiho. Its total output is in silver 30 per 
cent., in gold 12} per cent., and in copper 19 per cent. 
of that of the whole of Japan. The bulk ofits operations 
is in open or surface work. The ores are first smelted in 
blast furnaces, then crushed, and afterwards calcined and 
further reduced in Herreschoff calciners and reverberatory 
furnaces. The annual output of the three mines is over 
22,000 oz. in gold, 1,214,000 oz. in silver, nearly 8000 tons 
in copper, and about 400 tons in lead, which is found only 
at Kosaka. The company employs 9300 men and 6600 
horse-power, partly steam and partly water, much of 
which is used for electric traction. 

The Kuhara Hitachi works should also be mentioned. 
They produce annually over 8000 oz. of gold, 224,000 oz. 
of silver, and 4000 tons of copper, while large - extensions 
are in process of development, the present ownership 
having commenced operations only in 1905, and a large 
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Fig. 1—MINERAL OUTPUT OF JAPAN 


The oldest copper mine is that of Beshi, which has 
been worked for 200 years by the Sumitomo family. It 
has been lately greatly developed by the introduction of 
modern plant, and now turns out nearly £400,000 worth 
of copper annually. This firm has smelting and rolling 
works at Shisakajima, where copper and brass sheets, 
copper, brass, and silicon bronze wire, copper rods and 
tubes, and telegraph, telephone, and high-tension trans- 
mission rubbered and armoured cables are produced. The 
same firm runs a steel works, where ingots and castings 
of large size and excellent quality are produced. The 
refined copper, of which 6330 tons were produced from 
this mine in 1909, has 99.8 per cent. purity. The ma- 


being fed from a set of calcining furnaces in which the ore is 
roasted, and each being served from its own hot-blast 
stove. There are also 210 coke ovens. In the steel 
works are two 7-ton and 10-ton Siemens-Martin open- 
hearth furnaces, rolling mills, shears, saws, &c. ke. The 
furnaces are tapped three or four times per day, and 
bars, squares, flats, angles, and rails are regularly pro- 
duced. The maximum capacity of the pipe foundry is 
50 tons per day, and the pipes are tested hydraulically at 
from 150 lb. to 300 lb. per square inch, according to speci- 
fication. There is also.a brick-making yard, where silica 
bricks are produced from local ganister rocks, and other 
fire-bricks from clays brought from other districts. 
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Fig. 2—MINERAL EXPORTS 


chinery employed at the works has a total 2500 horse- 
power. The company has also an output of 200,000 tons 
of coal per annum from the Tadakuma mine in Chikuzen, 
where 2150 hands are employed. 

Among the modern great colliery enterprises, initially 


encouraged by Government, is the Hokkaido Company, | 


which, besides mines, also possesses a fleet of steam 
vessels, and carries most of the trade to the extreme 
northern regions of Japan. It now produces well on to 
£700,000 worth of coal per year. 


Other coal mining companies are Yasakawa, Matsumoto | 


and Co., producing } million tons per year, and employing 
about 8000 hands; the Yoshio Company, producing 
200,000 tons with 1150 hands; the Mameda Company, 
with 120,000 tons per year and 720 men; and the 
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AND IMPORTS OF JAPAN 


| These important works were first started in 1849, but it 
is only since 1885, when Chobei Tanaka bought them 
from the Government, that they have had a commercially 
successful development. Here, as in other Japanese 
mining works, Government management failed, and 
real progress only commenced when they passed into 
| private hands. But there is no doubt that the 
| Government initiative in these enterprises in the early 
| days was of real value, and was the root cause of future 
| evolution. 
One unusual feature of the Japanese mines, resulting 
| from the voleanic character of the country, is that many 
| of them are on small islands, the mine occupying the whole 
| area of the island, and in some cases having very long 
| ramifications under the sea, Takashima—shima means 
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“ island "—the site of the famous Takashima collieries, 
is a notable case in point. The great gold mine of 
Sado burrows through a large part of the small island 
mountain Sado, one of the wildest and ruggedest spots in 
all Japan, and one where the dangers of crag and 
precipice and cloud can be enjoyed within a mile’s 
distance of the most lovely luxuriance of flower and 
foliage in the creaks indenting the shore-land. 

Fig. 1 is a chart showing the annual output of minerals. 
This shows the remarkably rapid progress made in the metal- 
lurgical industries in Japan during the last twenty years. 
Fig. 2 gives details of the exports and imports of minerals 
between the years 1868 and 1908. It will be noticed how 
greatly both the imports and exports increased during 
this period. There is still a small importation of copper, 
lead, zinc, tin and coal, but the quantities are too minute 
to permit of them being shown on the diagram. 

The oil production of Japan is of considerable import- 
ance, one company alone having an annual output valued 
ata }million pounds. The most remarkable feature of 
the whole field of mineral industry in Japan is the intense 
mental activity and courageous enterprise developed 
everywhere within the last quarter of a century. The 
Emperor and the Government have lavished exertions in 
encouraging the people to strive after the fullest utilisa- 
tions of the natural resources of the country, not only in 
mining, but also in forestry, agriculture, stock breeding, 
and manufacturing industry, and the people have given 
an enthusiastic response to this call. Great advances 
have been made in the habit of saving towards reserve 
capital, and the moralities attendant upon plain living 
and high aspiration have developed under this discipline 
in a degree probably unknown in any previous period of 
Japanese history. During the next twenty years the 
Japanese will accomplish a similar development in Korea. 

Among the most interesting of the mechanical exhibits 
from Japan are some novel constructions to the design of 
Professor A. Inokuty, whose centrifugal pump was 
described in THE ENGINEER in September, 1905, and one 
of which pumps is now to b2 seen at Shepherd’s Bush. 
The most important of these is a method of staying the 
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Fig. 3-UNIVERSAL JOINT 


fiat ends of cylindrical boilers. Our common practice of 
using diagonal plate or bar ties between these flat ends 
and the cylindrical body leads to straining the corner 
joint to a degree the severity of which has often been the 
subject of discussion and is almost continuously demon- 
strated practically. The need of such stays arises 


wholly from the want of stiffness in the end plate—its | 


flexibility and weakness as a beam. The new method of 
staying appears thoroughly rational. It is illustrated in 
Fig. 4. It consists in stiffening the plate against bulging 


by internal ribs placed radially, and quite unattached to | 


either shell or furnace tube. The whole steam pressure 
on the end-plate now comes upon the shell as a pure 


longitudinal tension unaccompanied by any lateral stress, | 


while the corner flange joint is free from all wracking 


strain ; this in consequence of the angle remaining a true | 


right angle, due in turn to the flatness of the plate being 
maintained. 

Another practical solution of a very old problem is a 
universal coupling. It is shown in Fig. 3. Although it 


does not look so at first sight, it is really a new idea. | 
Keyed on the two shaft ends are two precisely similar | 


and equal forks, each bored transversely with a cylindri- 
cal bore of large diameter, the same in each fork. These 


forks embrace each other with the axes of their cylindri- | 
cal cross-bores at right angles, and the space between | 


them is filled by a block which is square in end view, 
but has each pair of opposite sides of the square turned 
cylindrical to the same diameter—to an easy working 
fit—as the cross-bores of the two forks. Each pair of 
opposite sides forms acylinder, and these two cylinders 
have axes at right angles. 
line the block slides to a small extent to and fro in each 
of the forks. The depth D' of each side of each fork is 
made less than the diameter D of the block cylinders, so 
as to enable the parts to be brought together. The block 
is cast hollow, and this hollow space may be filled with 
grease for lubrication, or else the whole may be encased 
in an oil bath. This design is really a modification by 
“expansion” of Hook’s joint. 

A valveless pump is another novelty. Its plunger 
performs a rotary oscillation during its double stroke, and 
has two longitudinal ports slotted in it. These follow 
different paths on out and in-stroke, and are thus brought 





When the shafts are out of | 


| in the barrel. “A similar idea, with a continuous rotation 
| in place of the rotary oscillation, appeared in an English 
| design some years ago. 

| Professor Inokuty has recently developed a new theory, 
| which appears to be quite correct, of bending strength in 


| curved beams. The results are largely different from 


| those of ordinary theory when the curvature is great, as | 
| in the cases of crane and draw hooks, drag links, and | 
| chain links, the real stresses being greater by from 30 to | 


50 per cent. than those usually assumed. An ingenious 
| form to which timber specimens are cut for shear tests, 


|and which ensures breakage across two well-defined | 


| sections, is one of the clever things to be seen here. 
In the Education Department of the Exhibition large 
| albums of drawings by diploma engineering students are 
shown in. the five subjects, Mechanical, Civil, Electrical 
| Engineering, Architecture, and Naval Architecture. 
| These are no doubt selected as among the very best 
| students’ work ; but, even so, personal experience enables 
us to say that at the South Kensington all-British com- 
petitive examinations no work more thorough in detail 
| or more excellent in modern style of draughtsmanship is 
easily found. These and the numerous samples of other 
kinds of work prove that engineering education, as carried 
on in the Tokyo University, ranks very high indeed, and 
that it is a training a school in which much originality of 
scientific mechanical thought is being evolved. The 
very extensive and strictly hygienic new water supply of 
Tokyo is one of the first-class contributions of this Uni- 
versity school to modern progress in Japan, and the whole 
system of railways, recently described in THE ENGINEER, 
is another of enormous economic importance. 

The science of building is necessarily of special 
character in Japan, because of the frequency of severe 
earthquakes, and to the University has been confided 
the task of seismological surveying and investigation. 
The number of recording seismographs designed and 
put to work under the auspices of this department of 
the Government is quite large, and some of these 
are exhibited at Shepherd’s Bush. Most of the later 
machines may be said to be developments and refine- 





| very long horizontal pendulum is the principle in which 
| Professor Milne has faith. This moves round a nea; 
| vertical axis, and is supported by a steel pin point at the 
| foot of this axis, and by two oblique steel wires from its 
| upperend. At about 18in. from its inner end this leyoy 
| opens out into a frame, which carries, in pin-point beay. 
ings upon a vertical axis, a heavy cylindrical weight 12in, 
diameter by Sin. deep. This is the “steady point,” which 
is supposed not to move when the suspending frame 
moves along with the earth’s surface. The motion jg 
multiplied at the end of the long lever in the ratio 
60 10 
| 18 
ratio by an extremely light lever gear. It writes upon q 
12in. drum, moved by a hand-wound clock with ele. 
trically transmitted impulses. This exhibit includes 
many very interesting earthquake records, including some 
of Italian and Indian earthquakes recorded in Japan; 
many very instructive photographs of earthquake wrecks ; 
and a section across the crater of the voleano Asamayama, 
the largest of the active volcanoes in Japan, with 
relief map of this mountain, and samples of all the various 
lavas it ejects. 

Systematic seismographic observations by help of 
Grey-Milne instruments are made at 51 stations through. 
out the country, and of Omori's long horizontal pendulum 
instrument at 22 of these. These and rougher non. 
instrumental records at very numerous meteorological 
stations are promptly transmitted to and preserved by 
the central Meteorological Bureau in Tokyo. This central] 
observatory in Tokyo is well equipped, and has a Govern. 
ment income of £6500, under the Minister of Education, . 
Attached to this are five first-class well-equipped observa. 
tories scattered over the islands, and the above 51 pro- 
vincial stations, also fully equipped instrumentally, 
besides others more recently established in Fornosa, 


, and this is again multiplied in a large 
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| ments of the original instruments due to Professor Milne 
| and Professor Ewing ; but others are of much older date. 
| The earliest is Choku’s seismoscope, in which a bell is 
| rung by asufficient disturbance, and which bears the mys- 
| terious date inscription 132 A.C. Inquiry through all the 
| learned Japanese quarters in London has failed to elicit 
| any probable explanation of the meaning of this inscrip- 
| tion. Many centuries later, in 1855, came Ansei’s seis- 
| mometer, in which a small ball upon a horizontal table 
is made to strike a bell, and at the same time to start a 
clock, and thus record the exact time of the shock. 
Tamaru’s vertical motion seismograph has a 10in. barrel 
| started electrically into motion, on which is recorded a 
seconds time scale. It is operated by an aluminium pen- 
dulum of triangular braced section suspended by two 
pairs of vertical spiral springs of different lengths and 
elastic moduli, with the result that the lower extremity 
of the pendulum moves horizontally when the frame 
| from which it hangs moves vertically. The motions 
|are scribed by a pencil upon paper upon the clock 
drum. A later instrument is Tanakadate’s strong 
motion seismograph, in which all three components of 
| the disturbance are recorded, dependence being placed on 
| the inertia of three heavy weights, each equilibrated as 
to forces in one of the three right-angled directions 
after Ewing’s plan. The motions are recorded on a 
| paper clock-drum, started electro-magnetically and 
| driven by a battery. In this and other designs for 
horizontal records the inertia weight puts much stress 
upon both upper and lower pivots of the vertical] axis of 
the horizontal lever, and this, we should think, causes 
objectionable friction, lessening the sensitiveness of the 
instrument. In Omori’s vertical vibration recorder the 
horizontal lever is supported at one end by a vertical 
spring, the other end being loaded by a weight. The paper 
clock drum is hand-wound, and the instrument is probably 


and railways. Omori has also a horizontal tremor 
recorder, with hand-wound clock and a pretty multiplying 
mechanism, which indicates upon a_ scale probably 
much in excess of that justified by the frictional 
insensitiveness of the whole. The latest, and apparently 
the most perfect, instrument is also of Omori’s design, 
and consists of a large-sized three-limbed aluminium 








intended for researches upon vibrations from machinery | 
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Fig. 4—INOKUTY’S BOILER STAYS 


| Korea, and Southern Manchuria. This Japanese meteoro- 
| logical service now ranks among the best organised and 
skilfully served in the whole world. 

In conclusion, this Exhibition in London serves well to 
demonstrate to the people of Europe that, while Japan still 
remains a sinall and a poor country, it is rapidly growing 
in wealth and power by dint of a moral and intellectual 
activity and energy which is phenomenal in a race so 
recently escaped from isolation from all other peoples. 
In quantity of accumulated wealth and knowledge it still 
stands behind the modern nations of Europe and America, 
but in quality of intellect and character it is second 
to none. 





MALLET BANKING ENGINES FOR THE CANA- 
DIAN PACIFIC RAILWAY. 


THE Canadian Pacific Railway intends to introduce loco- 
motives of the Mallet duplex type for banking service, and has 
built at its own works an experimental engine having a 
number of special features. It is of the 0-6-6-0 class, having 
no carrying bogies, and one of the striking features is that 
the high and low-pressure cylinders are placed back to back 
at the middle of the engine, thus greatly reducing the number 
of flexible pipe joints and the movement of these joints. The 
steam generating portion of the boiler barrel is very short 
—9ft.—and terminates in a chamber 5ft. long, containing 
superheater composed of vertical pipe loops. The lower part 
of the chamber i3 semi-circular, as an extension of the barrel, 
but the sides are carried up vertically and support a flat 
rectangular cover 6$ft. by 5ft. By unbolting and removing 
this cover, the superheater can be lifted out bodily. From 
this chamber the products of combustion pass to another 
tubular section 8ft. long—which serves as a feed-water heater 
—and then enter the smoke-box, which has a length of 6ft. 
| The engine can pass curves of 382ft. radius. Its high-pressure 
| cylinders are 234in. by 26in., and low-pressure cylinders 34in. 
| by 26in. The driving wheels are 4ft. 9in. in diameter. The 
| diameter of the boiler is 6ft., and the heating surface, tubes, 
2605 square feet ; fire-box, 180 square feet; total, 2785 square 
| feet. The superheating surface is 420 square feet, and the 
| grate area 58 square feet. The weight of engine alone is 
| 130 tons, and of the engine and tender together 195 tons. The 


alternately opposite suction and discharge ports slotted | horizontal pendulum about 5ft. long. The use of one ' water capacity is 5000 gals, and the coal capacity 12 tons, 
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ALL-STEEL SELF-DISCHARGING WAGONS. 














the whole of the contents at the centre, and the doors can be 
| opened and closed from either side of the wagon by turning 
| the transverse shaft. This shaft carries levers fixed to it, 


THE rolling stock equipment of the Central South African | which are connected by links to toggles, the bottom ends of 


Railway system has recently been increased by five all-steel 
self-discharging wagons of a new type. These wagons have 
been designed and constructed by the Leeds Forge Company, 
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which are attached to the door at the opposite side to the 
hinges. The toggles are so arranged that when the doors 





' are closed they are in line with each other, and they thus 
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South African wagons are fitted with Westinghouse friction 
draught gear, and are provided with both vacuum and hand 
brake installations. The former system is operative on all 
wheels of both bogies, and is arranged to exert a brake force 
of 90 per cent. of the total tare weight; the latter is operated 
from hand wheels placed at both ends of the frame, and is 
arranged to act independently on each bogie, the brake pres- 
sure on each bogie being equal to 70 per cent. of the half of 
the tare weight of the wagon. The following are some of the 
leading dimensions :— 
Length over buffers ° «so os; Sana 
Mas 24 peop os. 30 6c! 


” 
Width overall .. Sft. 4in. 

» over sole-bars 7ft. O4in. 

» inside aT ae er FF 
Total heigue nec cee te we ee TO 
Wheel diameter Tae ee 
Bogie wheel base 5ft. Gin. 
Centres of bogies .. .. 28ft. 6in. 
Buffer height (unloaded) = bp 

o- ott. On. 


Centres of journa’s.. 
Net capacity 
LOM) 20° +6 
Tare weight 


1700 cubic feet 
100,000 lb. (50 short tous) 
40,880 Ib. (20.44 short tons) 





HYSTERESIS. 





WHEN Professor Ewing first introduced the term hysteresis, 


| he applied it to the tendency of materials to persist in a 
| magnetic state. 


The term is also now used in a somewhat 
different sense in connection with cables and condensers, when 
it is then referred to as dielectric hysteresis. Whilst ali 
students ofelectrical engineering are taught to understand what 
is meant by magnetic hysteresis, a very large number of them 
have few dealings with the phenomenon in their subsequent 
careers, but to those who enter the engineering profession as 
designers of electrical machinery, and particularly alternating- 
current machinery, it is of vital importance. The hysteresis 
loss is a matter which the designer constantly has on his 
mind, and any new and inexpensive magnetic material which 
is claimed to reduce this is always carefully tested, and if 
found to offer such advantage is quickly put into use. 
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Total Height 10°0"----—----- 
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Limited, to meet the special requirements of the Central | 


South African Railways and the Agent-General for the 
Transvaal, and they are now being used for coal traffic in the 
Rand district. They have each a carrying capacity of 
100,000 lb., and, having been built for the 3ft. 6in. gauge, 
they rank among the largest freight rolling stock that has jet 
been constructed for any narrow-gauge railway system. 

From the accompanying engravings it will be seen that the 
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Fig. 1i—40-TON NARROW GAUGE SELF-DISCHARGING WAGON 


resist any tendency of the doors to open through the | 
action of the load. The toggle bars are prevented from | 
accidentally lifting at the centre due to vibration or shocks | 
caused through shunting operations, by reason of the fact 
that when the doors are closed the fixed levers on the longi- 
tudinal shaft are in line with the links connecting them to | 
the toggles. Consequently, not only may the doors be opened 
and c.osed by merely turning the handles at the end of the 
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Fig. 2—DOOR OPERATING GEAR 


body of the wagon, which is constructed throughout of steel, 
is carried on a Fox’s pressed steel underframe, the latter 
being carried at either end on the spherical centres of the two 
four-wheeled bogie trucks. In order to give the wagons the 
maximum effective width and capacity with the minimum 
overall dimensions, the Leeds Forge Company’s patent 
arrangement of pressed steel inside stanchions has been 
adopted. The design has been arranged so as to discharge, 
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transverse shaft without having to lift any pawls, but the 
arrangement of toggles, links, &c., provides an automatic 
locking device. 

The method ofoperating this device is illustrated in the draw- 
ing, Fig, 1, and also in Fig. 2, which shows a somewhat similar 
hopper arrangement applied by the Leeds Forge Company to 
the 40-ton wagons they built for the North-Eastern Railway 
Company’s coal] traffic some six years ago. The Central 
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Possibly the important bearing which the hysteresis loss 
has upon the design of electrical machines and appliances 
has never been expressed more forcibly than in a paper on 
the subject which was read by Mr. Morton G. Lloyd some 
little time ago before the Franklin Institute. It seems that 
according to the reports of the United States Census Bureau no 


| less than 66,698 transformers, with a total capacity of 970,908 


kilowatts, were built in 1905 in that country. Mr. Lloyd 
estimates that the core losses in these would not be 
less than 7800 kilowatts, and that with power at half 
a cent per kilowatt-hour the cost of this over a period of 
one year would be more than £68,000. Between 1900 and 
1905 the yearly output of transformers more than doubled. 
On the assumption that the rate of increase has been 
constant Mr. Lloyd calculates the total number of trans- 
formers in use to-day in the United States, and the power 
wasted in them annually through core loss, and arrives at 
the conclusion that the expenditure on core losses is nearly 
£800,000 annually. As the annual output of motors is about 
two-thirds that of transformers, measured in power rating, 
and as the output in generator capacity is about 50 per cent. 
greater than the output of transformers, it is evident that 
the total expenditure for core loss must reach an enormous 
sum, probably over £2,000,000 annually. 

That all this waste is not due to hysteresis is, of course, 
obvious, since eddy currents in the core conspire with the 
hysteresis to make up the total. The latter, however, is 
usually the smaller part of the total, so that magnetic hyste- 
resis must accept the responsibility for dissipating each year 
the major part of this vast amount of energy in the form of heat. 
The reason for this loss can be explained by the fact that 
when a piece of iron or steel is exposed to a magnetising field 
which gradually increases in value and then gradually 
decreases the value of the resultant magnetisation corre- 
sponding to a particular magnetising field is different for 
increasing and for decreasing values. We may reduce the 
magnetising field to zero, but some residual magnetisation 
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remains, and it requires a negative magnetising field to 
reduce the magnetisation to zero. In short, the magnetisa- 
tion lags behind the changes in its cause. If a curve be 
plotted between the values of the magnetising field H and the 
corresponding intensity of magnetisation B, then the area 
enclosed by the curve, representing a complete cycle of 
changes, represents the energy expended on the material. 
This appears in the form of heat, and as a result very great 
sare has to be exercised to keep this loss down to the lowest 
possible value consistent with other considerations of design. 
The amount of this loss naturally depends on the value of B, 
to which the magnetisation of the iron is carried, and to a 
very large extent on the magnetic quality of the iron used. 
It iscommon to assume that the hysteresis for any given 
trample is proportional to B'®, and this is no doubt suffi- 
ciently accurate for the range used in ordinary practice, 
although, since the investigations of Steinmetz in 1892, it 
has been shown that the value 1.6 is not constant, but varies 
widely at very high and very low flux densities. 

In view of what has been said concerning core losses, it is 
not surprising to find that great efforts have been made to 
produce core material which will reduce these losses, but no 
attempt can here be made to enter into all that has been 
done in this direction. The comparatively new material 
known as “‘Stalloy,’? however, which is made under 
Hadfield’s patents, and supplied by Joseph Sankey 
and Sons, Limited, of 88, Bishopsgate-street Within, 
has been found to have very low hysteresis and eddy 
current losses, and, as a consequence, it has met with a 
considerable application in connection with the construction 
of transformers, alternators, and other electrical apparatus, 
subject to rapid changes of magnetism. Electrical designers 
have probably been somewhat more backward in adopting 
this new material than they otherwise might have been, 
owing to its high cost ; but, recognising that the iron losses 
can be appreciably reduced by so doing, many firms 
are now making use of it. ‘‘Stalloy,’’ we believe. costs 
about twice as much as the ordinary iron used for the 
same purpose, but, if as is claimed, the iron losses 
may be reduced 50 per cent. by its use, the extra 
first cost is not nearly so serious as it at first appears. 
Since the iron losses give rise to heat, it naturally follows 
that the machines and other appliances made with this 
material work cooler, and can be used for a larger output 
without undue increase of temperature. Since eddy currents 
contribute to the core losses, it follows that, in addition to 
possessing the property of reducing the hysteresis loss, it is 
also desirable that the material should have a low conduc- 
tivity. That this condition is fulfilled in the case of 
“* Stalloy ’’ iron seems evident from the fact that the makers 
state that the eddy current loss is so small that there is no 
advantage in using sheets thinner than .02 inch. An 
advantage which would naturally result from this is that the 
space required for insulation may be reduced, and likewise 
the labour involved in construction. 

The question of ‘‘ageing’’ is also one which is of great 
importance and one which demands strict attention when 
any new core material is being tested. By ‘‘aging’’ is 
meant the increase in core losses which occurs with time. 
As a rule ‘‘ageing’’ is accelerated by a rise of tempera; 
ture, and the working temperature of a motor or trans- 
former often has an action of this kind. Specimens may 
be tested for “‘ageing’’ by keeping them at a tempera- 
ture of 100 deg. Cent. for a period of several weeks. As 
regards the ‘‘ageing’’ of this new “‘Stalloy’’ material, 
some curves which we have before us indicate that it is highly 
satisfactory in this respect. In the case of a sample which 
was subjected to a temperature of 70 deg. Cent. for 900 days, 
the loss per pound in watts with B 10,000 and at 50alternations 
rose from .75 at the start to .81 at the end of 200 days, and at 
the end of 375 days it was .84. The curve then shows a 
slight drop, and at the end of about 560 days the loss attains 
a steady value of about .82, and remains at this until the end 
of the complete period over which the test was carried out— 
viz., 900 days. A similar test carried out on another sample 
of the same material, but kept at a temperature of 100 deg. 
for about 560 days, shows that there is a rise from .76 watt 
to .81 after about the first 40 days, and at the end of 200 
days it is .8, and remains practically constant at this until 
the end of the test. 

Some interesting information concerning ‘‘ageing’’ is given 
in Mr. Lloyd’s paper previously referred to. He states that 
sheets which have been subjected to heat treatment for the 
purpose of making them unusually soft, seem especially 
subject to ‘* ageing,’’ and much of the material formerly used 
for cores was very objectional on this score. The paper 
states that the author has tested electrical sheet steel in 
which the ageing amounted to as much as 25 per cent. in 100 
hours and “67 per cent. in 500 hours, the material 
being maintained at 90-100 deg. Cent. No silicon steel, 
however, showed an increase of as much as 5 per cent. 
It is naturally in connection with alternating-current 
machines and apparatus that the use of ‘‘ Stalloy’’ core 
material gives rise to the most beneficial results, and it is in 
connection with these that it is principally used. But it is 
claimed by the makers that its employment in the con- 
struction of direct-current armatures can have a beneficial 
effect upon the machine. By the use of ‘‘Stalloy’’ core 
material, it is stated that the usual core loss may be reduced 
by one-third or one-half, varying with the frequency and 
density. This corresponds to a reduction of the total heat 
loss by 16 to 25 per cent. Thus, according to these claims, 
this reduction of heating may be applied to obtain cooler 
working or a reduction in size of the core, or of the section of 
the winding, or to increase the output. In the case of high- 
speed turbine-driven direct-current dynamos, the employ- 
ment of a low-loss material, such as this, should be very 
beneficial, for in such machines the frequency of reversal is 


high. 








A HORIZONTAL TWO-CYLINDER OIL ENGINE. 





THE massive oil engine illustrated above represents the 
latest design of this class of machine as manufactured by 
Fielding and Platt, Limited, Gloucester. This engine, of 
which the makers have recently supplied three sets to a 
Government department, will develop under normal con- 
ditions 100 brake horse-power at 180 revolutions per minute, 
but it can take a maximum load of 120 brake horse-power. 

One of the features of the design is the construction of the 
bed. This is composed of a solid casting, in which are 


embodied-the cylinder jackets. There is thus no overhanging 
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of the cylinders, as is frequently the case in other engines. 


The cylinder jackets are carefully bored to receive loose, | 


replaceable liners of specially hard cast iron. A tray is cast 
round the bed-plate to collect oil from the bearings, and 
thereby prevent the destruction of the foundations. The 
cylinders are arranged side by side, and are provided with 
extra long pistons fitted with spring rings. The connecting 
rod and crank shaft are of Siemens-Martin steel forged from 
the solid, all the bearings being adjustable. As will be seen 
from the engraving, the cranks are arranged in the same 
plane, and on the same side of the shaft. Mitre-type valves 
of large area are employed, and in the case of the exhaust 
valve a renewable guide is provided to permit of replacement 
when worn. 

A water circulation quite separate from that for the 
cylinder jackets is provided for the combustion chamber which 
is fitted with access doors to allow any sediment which may 
collect to be removed. A vaporiser of the Fielding lampless 
type is used, this vaporiser being self-regulating as regards 
the working temperature. At starting, of course, a lamp is 
required, but by employing an efficient example we are in- 
formed that the vaporiser can be heated up to the required 
temperature from the cold state in ten minutes. A very 
heavy fly-wheel, 7ft. 74in. in diameter, with a 20in. face and 
formed in two parts for ease in transportation, is provided to 
ensure steady running. The governor is of the high-speed 
ball type, and controls the oil pump so that the quantity of 
oil supplied to the vaporiser is always directly proportional to 
the load on the engine. Water injection to the cylinders is 
used, the supply of this water being obtained from a small 
pump under the control of the governor. A forced feed lubri- 
cator of the makers’ design is driven from the lay shaft and 
supplies oil under pressure to the cylinders. Thecrank shaft 
bearings are fitted with oiling rings and the connecting-rod 
with a centrifugal oiling device. 

It is claimed by the makers of this engine that it is par- 
ticularly easy to operate, and that there is an absence of 


small details in the design which might lead to frequent | 


stoppages for renewals and repairs. The total weight of the 
engine is about 16 tons. We understand that the engine 
showed itself to be very economical under test, and that its 
consumption was about .49 pint of oil per brake horse-power 
per hour. 





THE LOWER GANGES BRIDGE. 





SATISFACTORY progress has been made with the pre- 
liminary operations in connection with the building of a 
bridge for the Bengal State Railway over the Ganges at Sara 
Ghat, 120 miles from Calcutta, where hitherto the traffic 
has been carried on by means ofa ferry. This new bridge 
will consist of 15 spans, each 360ft. long, or 374ft. between 
the centres of the piers, a total length of 5610ft. There will 
be a clear headway of 65ft. 6in. above low water, and the 
greatest depth of the main trusses will be 60ft. The bridge 
will be constructed to accommodate two lines of rails of 
5ft. 6in. gauge, and the main girders will be 32ft. centre to 
centre. The chief difficulty of the work from an engineering 
standpoint lies in the great depth, 150ft. from the river bed, 
to which the foundations for the piers will have to be sunk in 
order to guard against the deep scour of the Ganges. Each 


pier will be founded on steel caissons, measuring 63ft. by | 


36ft., and during the past month a contract has teen placed 
with the Teesside Bridge and Engineering Works, Limited, 
of Middlesbrough, for the steel caissons, and well curves for 
these pier foundations. The value of this work is about 
£80,000, and we understand that the contract ends with 
delivery f.o.b. Middlesbrough. The caissons will be floated 
out to the site of the pier, and additional rings will be put on 
and filled with concrete until the cutting edge of the caisson 
reaches the bed of the river. From this point only the steel 
ipner tubes will be continued, the steining being built 
of cement concrete blocks. At the depth of 150ft., a con- 
crete plug will be placed in the bottom of the dredging 
holes, which will be filled with sand, and a cap of con- 
crete put on the top. The piers will then be built on 
the top of the finished well. The sinking of the wells 
will be effected by means of electrically-driven suction 
pumps and by ordinary grabs. Electric current will be 
supplied from two power-houses having a total output of 
about 1000 kilowatts, which will be erected on shore. Com- 
prised in the equipment of these two power-houses will be 
five boilers, complete with superheaters, which, together with 
tank and chimneys, are being supplied by Babcock and 
Wilcox, Limited, of Renfrew. The current will be gene- 
rated at 440 volts, transformed to 3300 volts, and reduced 
again to 440 volts on each pier. The piers, which will mea- 


sure about 55ft. by 14ft., will be constructed with a semi- 
circular nose, and will extend to 60ft. above low-water level. 
| The sinking plant will consist of an overhead staging of 
} about 30ft. in height, resting upon two pontoons, each 
measuring 150ft. by 25ft., on which two electric travelling 
cranes will be erected. The pontoons will also afford accom- 
modation for the suction pumps, the concrete mixers, and an 
18in. trolley-way for conveying the concrete to the wells. 
Both hydraulic and pneumatic riveting plant will be provided. 
As it is anticipated that the sinking of these fifteen piers will 
occupy two years, the tenders for the superstructure have not 
yet been invited. The whole of the plans and specifications 
of the bridge have been prepared by Messrs. Rendel and 
Robertson, and all the work will be carried out by the 
Government staff under the supervision of Mr. R. R. Gales, 
the engineer-in-chief. The total cost of thework is estimated 
to approximate £1,300,000, and four to five years will elapse 
before completion is reached. 


BRITISH BRIDGE WORKS FOR CANADA. 


THE Department of Railways and Canals at Ottawa has 
extended the time for receiving tenders for the superstructure 
of the new Quebec Bridge till October Ist next. It is at this 
stage obviously difficult to state with precision the sources 
from whence tenders for this great undertaking will eventu- 
ally be forthcoming, but it may be taken that the list will not 
be a lengthy one, and will be confined to less than a dozen 
firms, hailing from Germany, United States, Canada, and 
Great Britain. It is believed that tenders will be submitted 
from two or three of the leading German companies, and it is 
understood that these will partake more or less of a joint 
| character. Three of the leading American and two Canadian 
| bridge companies are also proposing to submit tenders. So 
far as can at present be ascertained, the only tender from 
| Great Britain will be one submitted jointly by the Cleveland 
| Bridge and Engineering Company, Limited, of Darlington, 
}and the Metropolitan Amalgamated Railway Carriage and 
Wagon Company, Limited, of Birmingham. 

In connection therewith we learn from our North-East 
Coast correspondent that these two companies propose the 
establishment of bridge and engineering works in Canada, 
and that they have recently formed, and registered at 
Montreal, a new company under the title of the British 
Empire Bridge Company, Limited, having a capital of five 
million dollars. In the event of the British tender for the 
Quebec Bridge being accepted, it is understood that the 
Cleveland Bridge and Engineering Company’s staff will take 
the sole charge of the work at the site, and that the responsi- 
bility for the erection of the superstructure will not, therefore, 
| be divided between the two interested companies. 

It may be repeated that the superstructure consists of one 
deck span 91ft., one span deck 96ft., one shore arm 586ft., 
one main span 1758ft., one shore span 586ft., and one deck 
span 115ft. It is proposed that the main span shall have 
trusses 88ft. centre to centre and a maximum depth of 290ft. 
There will be a clear head room extending over 600ft. at the 
centre of the main span. The estimated weight of the steel 
—carbon and nickel—to be used is 65,000 tons, of which 
37,000 tons will be rolled work, 








From the report by the Temiskaming and Northern 
Ontario Railway Commission on mining and power developments 
in the Cobalt mining district of New Ontario, Canada, it appears 
that the water power installations on the Montreal and Mata- 
bitchouan rivers are devoted mainly to the generation of com- 
pressed air. At ged Chute, on the Montreal River, eight 
miles south of Cobalt, a dam 660ft. long bas been built by the 
Cobalt Hydraulic Power Company, and the head of water obtained 
is expected to develop 5500 horse-power. The system adopted is 
direct compression. The falling water sucks in and becomes mixed 
with air, and when the mixture of air and water plunges below the 
prepared lower levels, the rising bubbles of air are trapped, accu- 
mulating pressure in chambers connected with the distributing 
pipe. In the plant of the Cobalt Company the air is compressed to 
125 1b., and is carried to the mines by a 20in. conduit. It is to 
be sold to the consumers at 25 cents per 1000 cubic feet at 100 lb. 
pressure. At Hound Chute, on the Montreal River, two miles 
nearer Cobalt, the Cobalt Power Company has adopted electric 
generating. A dam 27ft. high directs the water to a canal leading 
to the power-house, which will develop 4000 horse-power by four 
separate units of 1000 horse-power each. On the Matabitchouan 
River, about two miles from the Montreal River landing on Lake 
Temiskaming, the Mines Power Company is installing four units 
capable of developing in all 10,000 horse-power. This company is 
building a dam 860ft. long at a height of 50ft., which will give a 





| turbine directly connected to an electric generator. 


working head of 312ft. Each unit consists of a 275-horse-power 
This plant is 
nearly 25 miles from Cobalt, and will require four sub-stations 
with transformers for distribution of the power. 
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A 600-TON STEEL STAMPING PRESS. 


THE large and powerful stamping press herewith illustrated 
has been designed and constructed for Rudge-Whitworth and 
Co., Limited, by Taylor and Challen, Limited, of Birming- 
ham, the well-known manufacturers of this class of tool, for 
the purpose of finishing off steel motor hubs. These hubs 
are now frequently made of steel stampings, and after having 
been drawn they require to be smoothed and brought to the 
correct shape and size. By forcing the rough hubs into 
hardened steel dies the present machine attains this end. 

The foundation of the press consists of two cast iron girders, 
with five cross girders of the same material securely bolted to 
their upper faces. On two of these cross girders the main 
frame of the machine is erected. This frame is cast in one 
piece, and is made of a tough and hard quality of steel. A 
third cross girder—that on the right in the engraving— 
carries the journals for the driving shafts. The two remain- 
ing girders are smaller in cross section, and their purpose 
will be referred to later. 

The upper part of the main frame is provided with two 
phosphor bronze lined bearings 1ft. in diameter by 1ft. 2in. 
in length, and in these the crank shaft rotates. The crank 
shaft is of Swedish ore steel, and was forged and machined 
from the solid. Surrounding the crank shaft is the slide 
in the form of a hoop guided at its upper end by a projecting 
tail rod working in a bushed hole in the main frame, and at 
its lower end by cast iron slippers engaging in V-shaped 
adjustable guides on the main standards. A short strong 
connecting rod of cast steel couples the crank shaft to the 
hooped slide. 
within a semicircular depression on the end of a thrust block 
—marked A in the engraving. Immediately beneath this 
thrust block is a wedge piece B controlled by a screw bolt 
tapped into the thrust block, and to this wedge a force block 
carrying the tool or die to be used can be attached. From 
the engraving it will be seen that both the thrust block and 
the wedge piece fit within recesses formed on the inner faces 
of the slide hoops. In this way all the pressing force is 
transmitted through the connecting rod, the slide merely 
serving the purpose of the crosshead in the steam engine 
mechanism. The foundation of the main frame provides a 
horizontal table, to which dies may be secured. 

On each end of the crank shaft there is keyed a strongly 
made gear wheel of the built-up type. These are in gear with 
two pinions on a 6in. diameter intermediate driving shaft 
supported in two journals formed solid'y with the main frame 
and in a third journal carried on a bracket attached to the 
the third cross girder mentioned above. At this point the 
speed reduction is in the ratio of 7.46 to 1. 





The lower end of the connecting rod bears | 
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a clutch pulley is attached, the bosses of these pulleys being ; large bucket-ladder hopper-dredger for the Panama Canal is 


bored to the same diameter as the pinion. 
pulleys are two larger discs keyed to the shaft. 


these carries in its interior along radial lines six link pieces. | 
These links are fulcrumed at their outer ends to the discs, | 
and have fitted to them wooden blocks as shown at C in the | 
| for the Indian trade of the Anchor Line, by Alex. Stephen 


engraving. By an arrangement of links, toggle joints, carrier 
plates, and the hand wheel D these wooden blocks can be 
caused to engage within the recessed pulleys. In this way 
the line of transmission from the belt pulley to the crank 
shaft can be made or broken as desired. When the clutch is 
thrown out of gear the pinion and its attached clutch pulleys 
being as stated above, loose on the intermediate shaft, drop 
downwards until the peripheries of the pulleys come against 
brake blocks secured in a semi-circular recess in the fourth 
and fifth cross girders immediately below. The movement is 
not very great, and is insufficient to bring the teeth of the 
pinion out of mesh with those 6f the gear wheel on the inter- 
mediate shaft. 
quickly brought to rest by operating the clutch. 


The belt pulley has a speed of 215 revolutions per minute, | 


which by the gearing described is reduced down so as to give 
the ram five strokes per minute. The length of stroke is 
1ft. 6in. Some of the more important figures connected with 
this machine are given below :— 


Total weight .. 35 tons 34 cwts. 
‘ ” 


WR I eek ck ee Ss, oe by S| os 
crank staft eT eer ne wha key 3 
as slide wea ge oa ee 
Height overall .  BSft. Sin. 
Le .gth ,, ...“13ft. 24in. 
Width we - 9ft. 6in. 








EIGHT MONTHS’ CLYDE SHIPBUILDING. 


DURING the month of August the output of shipbuilding 
on the Clyde has aggregated almost 41,500 tons, as compared 
with about 40,000 tons for the month before. The August 
figure, in fact, is the second largest monthly output of the year 
—april being first with over 56,500 tons—and it compares not 
unfavourably with the 43,600 tons for August of last year. 





| Including the output for August, the total for the year so far 


| is almost 300,000 tons. 


The belt pulley | 


is fixed on the end of a second or main driving shaft supported | 
at one end in a bearing mounted on the main frames, and at | 


the other in a bearing carried on the bracket bolted to the 
third cross girder. The connection between the intermediate 
and the main driving shaft is primarily by way of a gear wheel 


as it has gone—eight months, or two-thirds of the whole— 
At the corresponding. period of last 
year the figures were 222,500 tons ; of -1908,224,000 tons, and 
of 1907, 421,000 tons. While there is thus a marked 
improvement on the 1909 and 1908 figures there is scarcely 
any indication of a return to the prosperous times of 1906-07. 

As regards the number of individual ships contributing to 
the total output of the month, August affords an interesting 
example of the fact that many ships built in Clyde yards are 
never launched into the river. They are constructed and 
temporarily erected, but are taken to pieces and shipped for 
re-erection abroad. No fewer than 16 of the 35 units con- 


| tributing to the aggregate tonnage of shipping produced con- 


and a pinion giving a speed reduction of 5.7 to 1, but the details | 


are somewhat exceptional. The gear wheel is rigidly fixed to 


the intermediate driving shaft, but the pinion on the main 
shaft is quite loose, and, in fact, is bored considerably larger 
than the diameter of its seating. To each side of this pinion | 


sisted of light draught vessels, barges, and small craft, thus 
disposed of. In the matter of fresh work booked during 


| August there isa fair number of important contracts to record, 


including several of more than usual interest. In particular 
the order booked by William Simons and Co., Renfrew, for a 


| 





Facing these | noteworthy, having been secured on a tender of about £80,000, 
Each of | as compared with double that sum required for the same 


dredger by the only American tenderers. Other contracts 
secured were :—A suction dredger for the Argentine Govern- 
ment by William Simons and Co., two large steamers 


and Sons, Linthouse; a Jarge steamer for the Clan Line 
by the same builders; an Admiralty depét ship by 
Scott’s Shipbuilding and Engineering Company, Greenock ; 
also a 12,000-ton steamer for Alfred Holt and Co., Liverpool, 
and one of about the same tonnage for foreign owners ; a large 
10,000-ton steamer for the Nelson Line by Russell and Co., 
Port-Glasgow ; ascrew tug for the Clyde Shipping Company by 
Ferguson Brothers, Port-Glasgow ; two steam barges for 
South American owners by Fleming and Ferguson, Paisley ; 
and a 2500-ton steamer for the Union Steamship Company of 


| New Zealand, by the Campbeltown Shipbuilding Company. 
In this manner the whole machine can be | 








THE CANADIAN NATIONAL TRANSCONTINENTAL RAILWAY.—The 
transcontinental railway from Levis to Moncton will be opened for 
traffic in the spring of next year, according to reports received at 
the offices of the Commission at Ottawa. The completion of this 
section will put into operation one of the most important links of 
the whole line. Arrangements are already being made in a pre- 
liminary way for car ferries across the St. Lawrence pending the 
reconstruction of Quebec Bridge. From Quebec to a point 195 
miles west the line is about completed now, but from the latter 
point to Lake Superior Junction it will not be done for two years. 
On this interior section work has been held back until supplies and 
plant could be taken in from either end by rail. The distance as 
well as the character of the country made it practically impossible 
to instal construction plant. The section from Lake Superior 
Junction to Winnipeg will be ready for regular work this autumn. 
On the strength of the reports above indicated it was stated at the 
Transcontinental Commission’s offices that next season the Grand 
Trunk Pacific will, by connection with its existing rail and boat 
lines, be able to handle grain from Edmonton to Halifax and 
St. John. 

IRON AND STEEL INstTITUTE.—At the autumn meeting of the Lron 


‘and Steel Institute at Buxton, on Monday, Tuesday, Wednesday, 


Thursday, and Friday, September 26th, 27th, 28th, 29th, and 30th, 
1910, the following papers will be read :—‘‘On Electric Steel Re- 
fining,” by D. F. Campbell (London) ; ‘‘ On the Hanyang Iron and 
Steel Works,” by G. Chamier (Hankow, China); ‘‘On Manganese 
in Cast Iron and the Volume Changes during Cooling,” YY H. I. 
Coe, B.Sc. (Birmingham); ‘‘On Sulphurous Acid as a Metallo- 
— Etching Medium,” by E. Colver-Glauert .(Berlin) and 
S. Hilpert (Charlottenburg); ‘‘On the Theory of Hardening 
Carbon Steels,” by C. A. Edwards (Manchester); ‘‘On the Infiu- 
ence of Silicon on Pure Cast Iron,” by A. Hague, B.Sc. (Birming- 
ham) and 'T. Turner, M.Sc. (Birmingham); ‘‘On the Preparation 
of Magnetic Oxides of Iron from Aqueous Solutions,” by S. Hilpert 
(Charlottenburg); “‘On the Manufacture of Rolled ‘H’ Beams,” 
by G. E. Moore (Loughborough); ‘‘On the Utilisation of Electric 
Power in the Iron and Steel Industry,” by J. Elink Schuurman 
(Baden, Switzerland); ‘‘On the Briquetting of Iron Ores,” by 
C. de Schwarz (Liége); ‘‘On Some Experiments on Fatigue of 
Metals,” by J. H. Smith (Belfast). Among the places to be visited 
are the Midland Railway Works at Derby, the Royal Crown Derby 
Porcelain Works, the Staveley Iron and Coal Company’s Works 
the Broad Oaks Ironworks of Markham and Co., Limited, Chester- 
field, and the Crewe Shops of the London and North-Westera 
Railway. 
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FORGING MACHINE AT THE MIDLAND RAIL- 
WAY CARRIAGE & WAGON WORKS, DERBY. 


IN our account of the Midland Railway Carriage and 
Wagon Works appearing in this week’s issue we refer to a 
No. 4 Horsfall patented forging machine made by Greenwood 
and Batley, Limited, of Leeds. Herewith we give a view 
and a general drawing of this machine. 

The tool is employed on the manufacture of bolts of all 
descriptions, pins, eye-bolts, rivets, and similar work formed 
from around bar. Its action consists of holding the heated | 
bar between two side jaws, while a ram carrying a die comes | 
forward and staves up the end of the bar so as to provide | 
material for the head on the work. Thereafter the job is 
transferred to other dies, which, closing down on it from the 





reduction gearing. The larger wheel of this gearing is carried 
ona cam shaft journaled in bearings at the back of the bed- 
plate. Immediately adjacent to this gear wheel is a special 
type of clutch whereby the cam shaft can be made to rotate 
once and then stop. The control of this clutch is obtained 
from a treadle conveniently arranged for the operator’s foot 
at the front of the machine. On the plan in the engraving 
A is the header slide carrying dies for staving up and forming 
the head on the bar. The closing slides B and C move 
transversely and grip the work while it is being operated on. 
D and E are two other transversely moving slides carrying 
side hammers for working on the sides of the job. 

The cams are of chilled cast iron, and bear against 


| hardened steel plates mounted on the ends of the rams con- 


trolling the various slides. Two cams are required for each 
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DETAILS OF THE MACHINE 


sides, form the wark into the desired shape. If the job has 
to be made with a hole in it, facilities are to hand to effect 
this in the shape of a punch. When the work has been com- 
pletely formed it is severed from the stock by means of a pair 
of shears carried on a part of the machine. For repetition 
work the forging machine becomes @ strong rival to the drop 
hammer, although it would probably be more accurate to 
describe it as an extension of and adjunct to the commoner 
class of forging tool. No skilled labour is required in its 
operation, and for cheapness and despatch it has much to 
commend it. 

From the general drawing it will be seen that the machine 
is driven from a fast and loose belt pulley through a single 


ram—one for giving the forward stroke, and the other the 
return stroke. This latter stroke is effected by means of a 
short lever mounted on the main frame of the machine, and 
bearing against its appropriate cam. From this lever a tie 
bar connects with a point on the ram about half way along 
its length. The cams giving the forward stroke to the 
different rams are niarked 1, 2, 3, and 4 in the engraving. 
All the slides are mild steel castings. The shears are shown 
at F. One of the blades of these shears is carried rigidly on 
the bed-plate, and the other on the right-hand hammer slide. 

This machine will take in work up to 2}in. in diameter, 
while the maximum stroke of the header slide is Gin. Its 
approximate gross weight is 26 tons. 





DOCKYARD NOTES. 


TENEDOS II. (formerly known as the Pembroke and 
Duncan), which until recently formed part of the boy 
artificers’ training establishment at Chatham, is to po 
included in the dockyard sale at Devonport in October. The 
Tenedos is one of the old wooden line of battleships. 








THE cruiser Niobe, which has been purchased hy the 
Canadian Government, will be paid off on September 5th 
and will be recommissioned on the following day for special 
service under the direct orders of the Admiralty. When 
ready for sea she will proceed to Halifax,and when there wil] 
be transferred to her Canadian seamen who have volunteered 
for service in the Canadian Naval Force, and have been 
appropriated as part of the crew of the Niobe, the balance 
being made up of active service ratings and others who may 
volunteer, Pom 2S 

THE new battleship Dante Alighieri was successfully 
launched at Castellamare on Saturday. 


IT is still impossible to ascertain the exact extent to which 
the cruiser Duke of Edinburgh was damaged by running on 
the rocks at the western end of the Isle of Wight recently, 
Before a complete survey of the ship can be made, the oil 
fuel has to be removed from her double bottoms. This has 
been occupying the crew and the Dockyard staff at Ports. 
mouth for several days. When it is accomplished the double 
bottoms will have to be washed out to free the space of the 
poisonous oil gases before it will be possible to commence the 
examination. It is expected that the ship will be in dock 
for some little time. No portion of the oil fuel supply was 
lost at the time of the vessel’s touching. 





THERE has been launched from Chatham Dockyard a new 
salvage and mooring lighter, specially constructed from the 
designs of Sir Philip Watts, to lift submarines. The lighter, 
which is to be stationed at Sheerness, will be fitted with four 
trunkways with four steam capstans for lifting submarines, 
and is also to have a 15in. centrifugal pump, an air pump for 
working pneumatic tools, and an electric light installation. 
It has a displacement of 790 tons and a length of 115ft., and 
is estimated to cost £24,573. 

AFTER the completion of the Neptune, the new battleship 
now under construction at Portsmouth, the battleship Mag- 
nificent is to be placed under the orders of the Commander- 
in-Chief of the Plymouth Station as tender to the Vivid, for 
use as a gunnery training ship. The Magnificent is at present 
in the Third Division of the Home Fleet at the Nore. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





STEAM PRESSURE FORMUL, 


Sin,—Referring to the article on this subject in your issue of 
yesterday, which was written last year, it may be useful to other 
investigators to state that since then I have tried to fit the recorded 
results to two other formulas which seemed to possess some scientitic 
probability. The first is— 

log p = A + Btan~!(C + Dé) 
which contains four constants. It can be made to fit very closely 
the range from 50 deg. Fah. to 400 deg. Fah., but it is quite im- 
possible to make it do so below 50 deg., and also to the range 
above 400 deg. 

The second is— 

log p = A + Bt + C log (D + 2), 

which again contains four constants. This is the more convenient 
shape of the so-called ‘‘frequency ” curve y = a e* x", modified 
by the addition of a constant to ¢, which constant simply marks 
the point on the temperature scale from which temperature is 
to be measured. It may be noted that when the index C is high, 
like 4 or 5, the results yielded by this formula are extraordinarily 
sensitive to the exact value of D, while this constant is readily 
seen to be the one which is ditficult—or impossible directly—to 
calculate from the data supplied. D = 138 deg. Fah. was the 
value found to give by far the closest approximation to the true 
curve. The other constants found to suit best are C = + 8-16; 
B = — -001 5787; and with these the proper value of A varies 
from 20-737 07 up to 20-792 80 in the range from 35 deg. Fah. to 
680 deg. Fah. wing to the large negative value of A, and the 
high value 8-16 of the index C, it is impossible to make this 
formula fit either the whole range or any part of it nearly so 
closely as formula 14 in the article published yesterday. 

London, August 27th, 1910. Ropert H, SMirrt 





LAUNCH OF A DESTROYER AT WooLtston.—H.M.S. Larne, a 
torpedo-boat destroyer of 780 tons displacement, ordered under 
the 1909-10 programme, and built by John I. Thornycroft and Co., 
Limited, was successfully launched from the company’s works at 
Woolston, Southampton, on the 23rd ult. The Larne is fitted with 
Parsons turbines, which are estimated to give a maintained speed 
of 27 knots, and, in common with other destroyers of her class, 
will use oil fuel in her water-tube boilers, The Larne was launched 
with both turbines and bvilers on board, and with masts, funnels, 
guns, boats, and other equipment in position. She will shortly be 
ready to carry out her official speed trials. 


A VALVE DIAGRAM INSTRUMENT.—We have had brought to our 
notice an instrument known as Heath’s patented valvograph, the 
purpose of which is to provide a simple and rapid means of reading 
from or constructing valve diagrams of the Zeuner class. The 
instrument takes the form of a celluloid lamina provided with 
certain scales of distance, angles, and other measurements. To 
explain clearly the theory and working of this device, would 
occupy considerable space, but from actual trial we can say that 
by its aid the construction of valve diagrams is considerably 
simplified, while the rapidity with which readings may be taken is 
no less noteworthy. It is well known that the seven variants, 
valve travel, lap, port opening, angle of advance, point of cut-off, 
point of admission, and lead, are notindependent, and that thedeter- 
mination of any three fixes the remaining four. ‘The same remark 
applies to the exhaust side of the valve, with the substitution of 
points of release and compression for points of admission and cut- 
off. Expressed algebraically, the four quantities lap (e), lead (/), 
angular advance (@), and the half travel of the valve (7), are con- 
nected together by the equation e + / = r sin 0, and if these are 
known, the steam distribution is also known. Hence, the valvo- 
graph may be regarded as an instrument affording a graphical 
solution of the above equation. To students the device heal be 
particularly useful, as, by its aid, the effect of altering any of the 
variables becomes immediately obvious, thus permitting a close 
study of the many problems connected with steam engine 
valve gear design, 
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BRITISH RAILWAYS: SOME FACTS AND A 
PEW PROBLEMS.* 
By Professor W. E. DALBY, M.A., M. Inst.C.E. 5: 


Ir is remarkable how few among us really realise the large part 
t railways play in our national life. How many of us realise 
that the capital invested in the railway companies of the United 
Kingdom is nearly twice the amount of the national debt, that the 
gross income of the railway companies is within measurable distance 
of the national income, that to produce this income every inhabi- 
tant of the British Islands would have to pay annually £3 per head, 
that they employ over six hundred thousand people, and that 
about eight million tons of coal are burnt annually in the fire-boxes 
of their locomotives? I hope to place before you in the short time 
which can be devoted to a presidential address a few facts concern- 
ing this great asset of our national life, and some problems 
connected with the recent developments of railway working 

problems brought into existence by the steady progress of scientific 
discovery and the endeavour to apply the new discoveries to im- 
prove the service and to increase the comfort of the travelling 


tha 


blie. 
po great deal of interesting information is to be found in the 
Railway Returns issued by the Board of Trade. I have plotted 
some of the figures given in order to show generally the progress 
which has been made through the years, and at the same time to 
exhibit the rates of change of various quantities in comparison 
with one another. 

Consider in the first place what the railways have cost the nation, 
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This is represented financially at any instant by the paid-up 
capital of the companies. The total paid-up capital in 1550 was 
240 millions sterling. In 1908 this amount had increased to 1310 
millions. The curve marked ‘‘ Total” in Fig. 1 shows the total 
paid-up capital plotted against the year. It will be noticed that the 
increase per annum is remarkably regular up to about 1896, and is at 
the rate of not quite 100 millions per annum. After this date the 
capital increases at a somewhat greater rate, but in 1900 the rate 
drops, with a tendency to a gradually decreasing value. Part of 
the increase immediately after 1896 is, however, due to nominal 
additions to the capital. 
watering the stock has been carried is indicated over the period 
1898 to 1908 by the curve A B. Inthe year 1908 the nominal 
additions to capital amounted to 196 millions of pounds. 

Curves are also plotted showing the amounts of the different 
kinds of stock making up the total. It will be noticed that the 
ordinary stock is a little over one-third of the total paid-up capital 
in 1908—viz., 38 per cent. In 1870 it was about 43 per cent. 

The lower curve on the diagram shows the gross receipts, which 
amounted to 120 millions of pounds in 1908, The dotted line 
indicates the net revenue after deducting from the total receipts 
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the working expenditure. This, for 1908, was 434 millions, corre- 
sponding to 3.32 per cent. of the total paid-up capital. If the net 
receipts are reckoned as a percentage of the paid-up capital after 
deducting the nominal additions the return is increased to 3.9 per 
cent, These figures practically represent the average dividend 
reckoned in the two ways for the year 1908. 

Fig. 2 shows by the upper curve the number of miles open for 
traffic plotted against the year, This curve indicates great activity 
of construction during the period 1850 to 1870, with a regular but 
ow decreasing addition of mileage from year to year after- 
wards, 

At the end of 1908 there were 23,205 miles open, corresponding 
to 53,669 miles of single track, including sidings. Of this, 85 per 
cent. was standard 4ft. 8}in. gauge, 12.3 per cent. 5ft. 3in , and 
2.2 per cent. 3ft. gauge. he remainder was made up of small 
mileages of 1ft. 1]4in., 2ft. 3in., 2ft. 4in., 2ft. 44in., 2ft., 2ft. Yin., 
{ft., and 4ft. 6in. gauges. 3 

The two lower lines of the diagram show respectively the number 
of passengers carried and the tons of goods carried from year to 
year, 

_ The curves of mileage, passengers carried, and goods carried 
increase regularly with the increase of capital, indicating that up 
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The extent to which this process of | 








to the present time the possibility of remunerative return on 
— invested in railway enterprise in this country is not 
exhausted, It is true that there is a maximum of goods carried in 
the year 1907 ; but the sudden drop in the curve between the 
years 1907 and 1908 suggests that the drop is only of a temporary 
character, and there is every reason to believe that the curve will 
resume its upward tendency with time. In 1908 the railways of 
the United Kingdom carried 1278 millions of passengers, exclusive 
of season-ticket holders, and 491 million tons of goods; the 
quantity of goods carried in 1907 was nearly 515 millions of tons. 
It is curious that very approximately the companies carry per 
annum one passenger and about 0.4 ton of goods for every pound 
sterling of paid-up capital. 

The proportion of the gross receipts absorbed in carrying out 
this service is shown by the upper curve of Fig. 3. The proportion 
has increased on the whole regularly, from 47 per cent. in 1860 to 
64 per cent in 1908, 

The lower curve shows the net receipts as a percentage of the 
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paid-up capita]. From 1899 onwards the curve A B shows the net 
receipts reckoned on the paid-up capital exclusive of the nominal 
additions. It will be observed that the net receipts have not 
declined more than half a per cent. since 1870, notwithstanding 
the increase in working expenditure. 

Fig. 4 indicates the cost of working the traffic calculated in 
terms of the train mile, no data being available regarding the 


actual work done as represented by the ton-mile or the passenger- | 
mile. In some respects the train mile is the fairest way of com- 


paring costs, because when a train is running, whether it is full or 
empty, the same service must be performed by the majority of the 


| departments, 


The curves bring out clearly that the proportion of the total ex- 
penditure per train mile absorbed by these several services remains 
fairly constant over a series of years. To the right is exhibited 
the average for the four years 1905 to 1908. The figures are also 
reproduced in the following table :— 


TABLE I.-—Average Working Costs per Train Mile of the Railways in 


Kuglhsud and Wales taken orev the Years 1905 to 1908, 
Pence per train mile. 
oo 3B 


RapCRUINE a5 ote. aa Pues) Ss 
Repairs and renewals of carriages and wagons 
Maintenance of permanent way OE I cai 
Traffic expenses... .. .. .. 

General charges. . 

Rates and taxes.. 

Government duty 

Compensation .. .. .. 

Legal and miscellaneous 





i eee 41.63 


Locomotive power absorbs an amount about equal to the traffic 
expenses, and companies actwally pay in rates and taxes a sum 
nearly equal to the whole amount required to maintain the rolling 
stock in an efficient state. 

To the right is shown a scale the divisions of which represent an 
amount estimated in pence per train mile corresponding to 1 per 
cent. of the average dividend. This shows that if the whole of the 







Cost of Working per Train Mile of 
Railways in England and Wales. 
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locomotive power could be obtained for nothing, the average 
dividend would only be increased by 1} per cent. Reckoned on 
the ordinary stock alone, however, the increase would be about 
three times this amount. 

It may be of interest at this stage to compare the financial posi- 
tion and the cost of the working of railways in their earlier days 
with the state of things now. For this purpose the position of the 
old London and Birmingham Railway is compared with the position 
of the London and North-Western Railway, the system into which 
it has grown. The years selected are 1840 and 190s. 

I have taken out the cost per mile of working the traffic of the 
London and Birmingham Railway from some accounts given in 
Winshaw’s ‘ Railways.” The details are grouped somewhat 
differently in the list just given, but in the main the various items 
may be compared. 

The number of train miles on the London and Birmingham Rail- 
way recorded for the year January to December, 1839, is 714,998. 
The accounts given are for the year June, 1839, to June, 1840. 
The mileage record is thus not strictly comparable with the expense 
account, but it may be regarded as covering the same period with 














sufficient accuracy for our purpose. The costs work out as 
follows :— 
TABLE II.—Cost per Train Mile for the Year ending June, 1840, 
London and Birmingham Railway. 
Pence per mile. 
. 23.2 


TONG i nis, acts Ot icc ont Sin lig 
OE SS PO eee ae F.. 
Traffic expenses, including repairs to wagons... .. 25.9 
General charges, including legal charges .. .. .. 4.5 
ee. er ar Pera ne 
she dece cache SR RCT PCE oe ee 
Accident account Se le ee rere ET Se ere 
Total .. .. 93.30 


The receipts amounted to 231d. per train mile. Hence the work- 
ing expenditure was 40 per cent. of the gross receipts. 

The gross receipts for the year ending June 30th, 1840, were 
£687,104, which, after deducting charges for loans, rents, and 
depreciation of locomotives, carriages, and wagons, enabled a 
dividend of 9} per cent. to be paid on the ordinary stock. 

There are two noteworthy facts in these old accounts. First, 
the allowance for depreciation on the rolling stock of nearly 4 per 
cent, of the receipts. Secondly, the fact that the cost of working 
the traffic is given per ton-mile. .This method of estimating the 
cost of working has gradually fallen into desuetude on British 
railways, One company only at the present time records ton-mile 
statistics, Quite recently—in 1909—the Committee appointed by 
the Board of Trade to make inquiries with reference to the form 
and scope of the accounts and statistical returns rendered by the 
railway companies under the Railway Regulation Acts have had 
the question of ton-mile and passenger-mile statistics under con- 
sideration. There was considerable difference of opinion concern- 
ing the matter, and in the end the Committee did not recommend 
that the return of ton-mile and passenger-mile statistics should be 
made compulsory on the railway companies. 

Returning to the London and Birmingham Railway accounts, 
the actual figures given by Mr. Bury, the locomotive engineer, 
were for the year ending December, 1839 :— 

Passenger trains.—Ton-miles, 21,159,796, giving an average of 
542,533 ton-miles per engine at 0-86 lb. of coke per ton-mile cost- 
ing 0-17d. 

Goods trains.—Ton-miles, 17,527,439, giving an average of 
584,247 per engine at 0-57 lb. of coke per ton-mile costing 0-11d. 
per ton-mile. 

Table ILI. shows various amounts and quantities in comparison 
with one another. Beneath the actual figures are placed propor- 
tional figures, the London and Birmingham item being in every 
case denoted by unity. 

TABLE IIT. 


Comparison of Capital, Receipts, Miles Open, Train Miles, and Cost 
of Working between the London and Bumingham Railway for the 
Yur ending June, 1840, and the Londou and Novth-Westean Rail- 
way for the Year ending December, 1908. 











Stock and share Loans and Gross 
capital. debentures. Total. receipts. 
£ Interest £ Interest £ £ 
L. & B. Ry., per ct. per ct. 
1840 | 3,125,000 93 2,125,000 42 5,250,000 687 0000 
L. & N.W. 
Ry., 1908 85,861,760 h BY,175 374 3 125,037,134 15,515,334 
app. average 
average 
on all 
types of 
stock 
L. & B. Ry., 
1840) 2 1 1 1 1 
L. & N.W. 
Ry., 1908 97.5 18.4 24 22.6 
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L. and B. Railway, | } 
A i 714,998 231d. | 93d. 40 
L. and N.W. Rail-| | 
way, 1908... 4 5406 48,732,644 763d. | f0d. 65 
L. and B, Railway,| | 
a ees rr 1 1 lt 1 
L. and N.W. Rail-| | 
way, 1908... | 21.6 68.3 0.33 | 0.54 1.62 





The comparison brings out some curious facts. For instance, it 
will be noticed that the gross receipts of the London and North- 
Western Railway in 1908 were twenty-two and a-half times as 
much as those of the London and Birmingham Railway in 1840, 
and that the track mileage open was about twenty-two times as 
great. The money earned per mile of track open is thus practi- 
cally the same after a lapse of seventy years. To earn the same 
amount per mile of track open, however, the trains of the London 
and North-Western Railway had in 1908 to run 68-3 times the 
number of train miles that the trains of the London and Birming- 
ham Railway ran in 1840; that is to say, in order to earn a 
sovereign a London and North-Western train has now to run 
three times the distance which it was necessary fora London and 
Birmingham train to run te earn the same amount. 

Another point to notice is that although the mileage and the 
receipts per mile of track open have each increased in the same 
proportion, yet the capital has increased at a greater rate, being, 
on the total amount, twenty-four times as much as in 1840, and the 
stock and share capital has increased twenty-eight times. So that 
with the necessity of running three times the train mileage to 
obtain the same return per mile of track open there runs the 
obligation to pay interest on an ordinary stock which Las been 
increased in a greater proportion than the mileage and in a greater 
proportion than the earning power of the line. Lower dividends 
are therefore inevitable. The cost of working per train mile has 
decreased gradually to about half its value in 1840, but, at the 
same time, the receipts per train mile have dwindled to one-third 
of the amount in 1840 

These figures show that a more conservative system of financing 
the railways might have been adopted in the earlier days with 
advantage. If when the receipts per train mile were larger, a 
proportion of the revenue had been used annually for the construc- 
tion of new works and for the provision of new ps Ses stock instead 
of raising fresh capital for everything im the nature of an addition 
to the railway, the companies would to-day have been in a position 
to regard with equanimity the increasing cost of working. 

It is too late in the day to recover such a strong financial posi- 
tion, but even now on many lines a larger proportion of the revenue 
could be sunk in the line with great ultimate advantage to the 
financial position. 


THE PROBLEM OF THE LOCOMOTIVE DEPARTMENT. 

During the last twenty years the demand on the locomotive has 
steadily increased. The demand has been met, though with 
increasing difficulty, owing to the constructive limitations im- 
posed by the gauge. The transference of a train from one place 
to another requires that work should be done continuously by the 
locomotive against the tractive resistance. The size of the loco- 
motive is determined by the rate at which this work is to be done. 
If T represents the tractive resistance at any instant, and V the 
speed of the train, then the rate at which work is done is 
expressed by the product TV. The vull exerted by the locomo- 
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tive must never be less than the resistance of the whole train con- 
sidered as adead load on the worst gradient and curve combina- 
tion on the road, and it can never be greater than about one- 
quarter of the total weight on the coupled wheels of the engine. 

Again, the tractive pull of the engine may be analysed into two 
prts—one the pul! exerted to increase the speed of the train, the 
other the pull required to maintain the speed when once it has 
heen reached. For an express train the number of seconds 
rejuired to attain the journey speed is so small a fraction of the 
total time interval between the stops that the question of accelera- 
tion is not one of much importance. But for a local service where | 
stops are frequent the time required to attain the journey speed | 
from rest is so large a fraction of the time between stops | 
that this consideration dominates the design of the locomotive and, 
in fact, makes it desirable to substitute the electric motor for the | 
locomotive in many cases. | 

An accurate estimate of the rate at which work must be done to | 
run a stated service can only be made if there are given the weight | 
of the vehicles in the train, the weight of the engine, the kind of | 
stock composing the train, the speed and ‘acceleration required at 
each point of the journey, and a section of the road; and, in 
addition to this, allowance must be made for weather conditions. 

A general idea of the problem can, however, be obtained by 
omitting the consideration of acceleration, gradients, and the | 
unknown factor of weather conditions, considering only the rate at 
which work must be done to draw a given load at a given speed on 
the level. Even thus simplified the problem can be solved only 
approximately, because, although the tractive resistance of a train 
asa whole is a function of the speed, the tractive resistance per 
ton of load of the vehicles and per ton of load of the engine differ 
both in absolute value and in their rates of change for a stated 
speed, and, further, the ratio between the weight of the vehicles 
and the weight of the engine is a very variable quantity. 

For our purpose, however, it will be sufficiently accurate to 
assume that the resistance of the whole train, expressed in pounds 
per ton, is given by the formula 
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It follows that the horse-power which must be developed at the 
driving wheels to maintain a speed of V miles per hour on the level 
with a train weighing W tons is 

ve 

96,000] * 


Pig. 5 shows curves of horse-power plotted from this equation 


HP = W (5 
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for various weights of train. From this diagram a glimpse of the 
problem confronting locomotive engineers at the present day can 
dily be obtained. . 

‘To illustrate the point consider the case of the Scotch express 
on the West Coast route.* This is an historic service and goes 
away back to 1844, in which year the first train left Euston for 
Carlisle, travelling by way of Rugby, Leicester, York, and New- 
castle, and occupying 15} hours. It was not until 1847, however, 
that there was a through service to Edinburgh ¢/4 Berwick. 

In September, 1848, the West Coast service for Edinburgh was 
established by way of Birmingham and Carlisle, the timing being 
< hours 55 minutes to Carlisle, and 12 hours to Edinburgh. 

In September, 1863, the starting time from Euston was fixed at 
10 a.m., and in 1875 the train ran +4 the Trent Valley between 
Rugby and Stafford, thus cutting out Birmingham and shortening 
the journey to Carlisle from 309 miles to 299 miles, the timing 
being 7 hours 42 minutes to Carlisle, and to 10 hours and 25 
minutes to Edinburgh. The speed has gradually been increased, 
and in 1905 the timing was 5 hours 54 minutes to Carlisle, and 8} 





| reached us. 


| modern lathes and tools of a kindred nature are considered. 
| the engine and boiler portion, illustrations and particulars are | 





hours to Edinburgh. Now the timing is 5 hours 48 minutes to 
Carlisle, but is still 8} hours to Edinburgh. 

Three specific examples are plotted on the diagram, showing the 
power requirements in 1864, 1885, and 1903 for this train. Typical 
trains in 1864, 1885, and 1903 weighed, including engine and 
tender, 100 tons, 250 tons, and 450 tons respectively. The average 
speeds were 38, 45, and 52 miles per hour respectively. A glance 
at the diagram will show that the power required to work this 
train was about 100 horse-power in 1864, 400 horse-power in 1885, 
and 1000 horse-power in 1903. 

t must not be supposed that the increase in the weight of the 
train means a proportionate increase in the paying load. Far from 
it. On a particular day in 1903, when the total weight of the 
Scotch express was 450 tons approximately, the weight of the 
vehicles was about 346 tons. There were two dining-cars on the 
train, and the seating accommodation, exclusive of the seats in the 
dining cars, was for 247 passengers, giving an average of 1.4 tons 
of dead load to be hauled by the engine per passenger, assuming 
the train to be full. In the days before corridor stock and dining 
cars were invented the dead load to be hauled was about a quarter 
of a ton per passenger for a full train. 

In a particular boat special, consisting of two first-class saloons, 
one second and third-class vehicles, one first-class dining car, one 
second and third-class dining car, one kitchen car, and two brake 
vans, Seating accommodation was provided, exclusive of the dining 
cars, for 104 passengers, and the dead load to be hauled averaged 
2.72 tons per passenger. Notwithstanding this increase in the 
dead load of luxurious accommodation, the fares are now less than 
in former days on corresponding services. Similar developments 
have taken place in almost every important service, and new 
express services are all characterised by heavy trains and high 
speeds, 

(To be continued. ) 





AccorDING to a consular report dealing with the trade 
and commerce of the consular district of Odessa, there is in the 
Crimea a fair demand for small (4in.) centrifugal pumps and for 
chain or bucket pumps for raising water out of river beds or 
shallow wells for irrigation of orchards and tobacco plantations. 


I am indebted to Mr. Bowen Cooke for particulars of the Scotch 


‘ments; (2) relays ; (3) 
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CATALOGUES. 


ENGINEERING Supriies, Limited, 28, Victoria-street, West- 
minster, S.W.—-From this firm we have received a circular which 
describes various kinds of thermometers suitable for the use of 
engineers. 

F. W. Brackett AND Co., Limited, Hythe Bridge Ironworks, 
Gloucester.—-A new section of the firm’s general catalogue has 
It has reference to air compressors specially designed 
for starting gas engines. Prices and other particulars of interest 
illustrated. 

DERMATINE CoMPANY, Limited, 93 and 95, Neate-street, 
London, S.E.--Catalogues 17, 18, 19, and 20 has been received. 
Catalogue No. 17 deals with Dermatine belting, and No. 18 with 
Dermatine hydraulic “‘U" or ram rings, hydraulic cup rings, 


| hydraulic press pump rings, inadhesive packing rings, and gauge 


glass rings. Dermatine hose and tubing is dealt with in No. 19, 


| and Dermatine valves in catalogue No. 20. 


A. REYROLLE AND Co,, Limited, Hebburn-on-Tyne.— Pamphlet 
No, 86 has reached us. It illustrates a type of mining switch panel 
which, we are informed, is now being manufactured by this firm 
in large quantities. The design is such that an isolating switch 


cannot be opened until the corresponding oil switch has been put 
to the ‘‘off” position, and the oil switch cannot be put on whilst | 


the isolating switch is in the ‘‘off” position. 
interlocked in such a way that it cannot be opened until the 
pressure has been cut off by thé isolating switch. The panels can 
be designed to accommodate current and potential transformers, 


Each door is also | 


and the fronts can be fitted with any combination of instruments | 


required, 


Jno, BrrcH AND Co,, Limited, 2, London Wall-buildings, E.C,.— 
A copy of this firm's new general machinery catalogue is before 
us. It is a trade publication of abnormally large dimensions, con- 
taining 1000 pages, and over 2000 illustrations. The catalogue is 
divided into five sections, which deal with machine tools and 
foundry plant, wood-working machinery, water, fire, and steam 
appliances, and electrical machinery. In compiling this catalogue, 
which is intended for circulation abroad, the firm has spared no 
expense to make it complete and comprehensive, and, as a conse- 
quence, it constitutes a very useful guide to engineers and all 
foreign and colonial buyersof machinery. Great care, we are told, 


| account, and are quoted £11 5s. to £11 10s. f.o.b. Liverpool, 


THE IRON, COAL, AND. GENERAL TRADREs 
OF BIRMINGHAM, WOLVERHAMPTON, ANnp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Outlook. 

Conpb1rioNs in the iron trade are about the same as a woe 
ago. Producers are fairly well engaged, and still express them 
selves hopefully as to the autumn and winter trade, though tho 
impaired harvest prospects, owing to the recent heavy rains, aro 
not reassuring. The advices from the States continue irregular, 


to buyers are given, and various patterns of these compressors are | some departments appearing to be fairly well engaged, while, 


others are quiet. 


Pig Iron. 

The pig iron demand this week is rather quiet, consumers 

seeming to have satisfied their requirements for the present, 
-), 


Cinder forge pig iron is quoted 48s, 6d., part-mine 51s, to 
best all-mine forge 85s.. foundry 90s., cold-blast 115s — There is 4 
moderate inquiry for Midland descriptions, Northampton being 
quoted 49s. 6d. to 50s, 6d., and Derbyshire 51s. to 52s. A fair cal} 
is experienced for North Staffordshire ordinary forge at 50s. to 
51s., and for best at 58s, to 59s, 


Zs, 





Bar Iron. 
Unmarked bar makers have recently been doing better, 
The demand is improving, and geo are less shaded. There js 
hardly any material now available at £6 2s. 6d., the full 6 5s, 
being quoted. The marked bar houses are well engaged and «quote 
£8, with the L.W.R.O. brand at £8 12s. 6d. The second grade of 
the list houses is quoted £7. 


The Sheet Trade. 

Plain black sheets are rather quiet, singles being «quoted 
£7 7s. 6d., doubles £7 12s. 6d. to £7 15s., and trebles £8 vs. tid, 
Galvanised corrugated sheets continue in good demand on foreign, 
It 


| is reported that several manufacturers are so well booked that they 


| higher figure. 


have instructed their agents not to accept business at less than the 
At the same time there can be no doubt as to 
there being material available at cheaper rates than this, for mer 


| chants who made contracts some time ago upon favourable terms 


has been exercised in the selection of the representative items in | 


each class from amongst the variety of types on the market, with | 


a view to the inclusion of those which most appeal to colonial 
buyers. Each section has been brought up to date by the elimina- 
tion of items in previous editions of the catalogue issued in former 


are now offering supplies at less than the figures asked by makers, 


Other Descriptions. 
There is a moderate call for hoop iron at £6 15s. and for 
gas strip at £6 5s. to £6 7s, 6d, Slit nail rods are quoted £7 5 


5s, 


| and rivet iron is £6 15s, to £7. 


years, which items, in the rapid march of progress, have been | 


superseded by improved types. 


are dealt with. Over 330 pages have been allotted 
to machine tools and foundry plant, and here all the best and 
In 


given of the best types of steam engines and boilers, and also 
internal combustion engines, both for land and marine work. 
Seventy pages are devoted to water, fire, and steam appliances, 
and here many useful devices are dealt with. Electrical machinery 
naturally comes in for a large share of attention, and under this 
heading bells, telephones, and signalling apparatus are now dealt 
with. It should be mentioned that the five 
mentioned by no means cover the range of goods dealt with. In 
this short résvmé it is impossible to detail in full the different 
subjects treated, but mention may be made of pages describing 
cranes, refrigerating machinery, steamers, and barges. Structural 
ironwork, fencing, gates, rails, baths, and other sanitary ware, 
lifts, engineers’ hand tools, bridges, lifting tackle, blacksmiths’ 
forges and tools, dust and street watering carts, road rollers, 


In the wood-working machinery | 
| section, the best forms of labour-saving machines for the prepara- 
| tion of timber 


classifications | 


Semi-finished Steel. 

Quotations are well maintained for semi-finished stecl, 
and some satisfactory orders are in hand, Bessemer sheet bars 
are quoted £5, and Siemens sorts £5 2s. 6d. Boiler plates are 
brisker at £8 2s, 6d. to £8 5s, For constructional steel, engineers 
are steady customers, and quotations are maintained at the 
following rates: —Angles, £6 7s. 6d. to £610s,; girder plates 
£6 17s. 6d. to £7 ; joists, £6 5s., and mild steel engineering bars 
£6 lds, 

Railway Wagon Making and Letting. 

At the annual meeting this week of the Gloucester Rail 
way Carriage and Wagon Company, the chairman (Mr. A. \. 
Vassar-Smith) said he was glad to be able to inform the shar 


| holders that within the past few days the company had received 


| amounting to some £500,000. 


traction engines, railway rolling stock, and-many other things with 


which engineers have to deal. 
volume 


FeRRANTI LiMiTED, Hollinwood, Lancashire. — A 
which has been received from 
most useful trade publications we have seen. 
more than an ordinary catalogue, for it contains information 
which should prove of considerable service to electrical engineers 
who are engaged in the lay out of plants. In addition to con- 
taining illustrations and particulars of the firm's switchboards, 
instruments, relays, transformers, rheostats, fuses, and other 
manufactures, there are some very interesting technical articles 
which have been written by the company’s chief engineer, Mr 
M. B. Field, and‘also an abstract of a paper on ‘‘ The Use of Electro- 
static Voltmeters as Ground Detectors, and the Potential of the 
Neutral Point,” which was read by that gentleman before the 
Institution of Electrical Engineers. The articles naturally have a 
bearing on the firm’s manufactures, but they are not merely 
descriptive of them. For instance, in an article on *‘ Technical 
Considerations regarding Various Systems of Generator, Feeder, 
and Transformer Protection,” Mr. Field enters into the principles 
of the various protective systems which have been introduced, 
and directs attention to the best system to employ to meet given 
conditions. The seven sections into which the book is divided 
have reference to the following instruments and apparatus :— 
(1) Indicating, integrating, recording and synchronising instru- 

3) transformers ; (4) switches : (5) rheostat 
starters ; (6) fuses ; and (7) sundries and standard parts. In the 
front of the book there is a well illustrated article on the company’s 
high-tension switch gear, and following this there is another article 
entitled ‘‘ A Typical Example of Heavy Continuous Current Switch- 


this firm constitutes one of the | 
It is decidedly 


gear,” in which is described the battery and switchgear recently | 
erected in the Dickinson-street generating station of the Manchester | 


Corporation. At the end of the first section of the book, in which 
electrical instruments are dealt with, Mr. Field has written a very 
interesting article on *‘ Technical Considerations regarding Watt- 
meter and Power Factor Measurements,” and again at the end of 
Section 3 there is another article by the same gentleman on 
‘Technical Considerations regarding the Use of Current and 
Potential Transformers in conjunction with Trip Coils, Relays, &c.” 
A point worthy of mention is that a good system of indexing has 
been adopted, and any specitic information can readily be found. 





LAUNCHES AND TRIAL TRIPS. 


IZABRAN, steel screw steamer ; built by Wm. Doxford and Sons» 
Limited ; to the order of Lucovich, Banaz and Harris, Limited, of 
London ; to carry 6900 tons ; trial trip, August 4th. 

PENTWYN, steel screw steamer ; built by Joseph L. Thompson 
and Co., Limited ; to the order of the Pentwyn Steamship Com- 
pany, of Cardiff ; trial trip, August 9th. 

Brittany, built by Earle’s Shipbuilding and Engineering Come 
pany, Limited, of Hull ; to the order of the London, Brighton and 
South Coast Railway Company ; trial trip, August 12th. 

LINCLUDEN, steel screw steamer ; built by Joseph L. Thompson, 
Limited ; to the order of the Lincluden Steamship Company ; 
launch, August 12th. 

FARN, steel screw steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of the Fargrove Steam Navigation Com- 
pany, Limited; to carry 7500 tons: engines, tri-compound ; 
Jaunch, August 25th. 





an important order from the Soudan, worth over £20,000. ‘They 
also had in negotiation work in different parts of the worl 
Manufacturing protits were down 
on the year, but there was a satisfactory increase in wagons let on 
hire, and on deferred purchase. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, ‘Thursday. 


Quieter Feeling in Pig Iron. 

Ir would almost appear, judging by the feeling on the 
Manchester Iron Exchange on Tuesday, that we are again on the 
eve of quieter times in the iron trade, It is just possible that the 
temporary cessation of work in many parts of Lancashire through 
the holidays to some extent accounts for this, but the fact remains 
that during the past week inquiry has been slow, and limited to 
much smaller quantities as compared with a short time ago. (n 
the week there was, perhaps, little change to note in most brands 
of pig iron, but Seotch, although not officially reduced, was offered 
in second hands at 3d. to 6d. lower, and Middlesbrough was, owing 
to the course of the warrant market, fully 6d. to 9d. lower, with 
few sellers even for prompt delivery. There was little or no 
change to note in hematite, which is somewhat «uiet. 


Finished Iron and Steel. 
There was a quiet feeling all ronnd at about late rates. 
Billets were a shade easier. 


Copper. 
The improved tone continues, but there was no change to 
note in sheets and tubes. Tough ingot and best selected was th 
turn dearer. 


Tin. 
English ingots have had a relapse and approximate more 
to the prices of a week or two ago. 


Lead. 
Sheets about 2s, 6d. per ton higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Staffordshire, 54s.; Derbyshire, 54s.; Northamptonshire, 5tis. 3d.; 
Middlesbrough, open brands, prompt, 58s. 10d. ; October-December, 
59s. 4d. Seotch: Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 60s. tid. 
to 61s. (official 61s.) ; Eglinton, 59s. 6d. to 60s., delivered Manchester. 
West Coast hematite, 67s. to 67s. 6d.; East Coast ditto, 63s. 6d. to 
64s., both f.0.t. Delivered Heysham: Gartsherrie, 59s, to 59s. 6. ; 
Glengarnock, 58s. 6d. to 59s. (official 59s.) ; Eglinton, 57s. 6d. to 
58s. Delivered Preston: Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 
59s. 6d. to 60s. (official 60s.) ; Eglinton, 58s. 6d. to 59s, Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 12s. 6d. 
to £7 17s. 6d.; plates for tank, girder, and bridge work, £7 : 
English billets, £5 5s. to £5 10s.; foreign ditto, £5 to £5 2s. 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £71 ; tough 
ingot, £61 to £61 10s.; best selected, £61 to £61 10s. per ton : 
copper tubes, 84d.; brass tubes, 697d.; condenser, 7#d.; rolled 
d.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6d. to 64d. per Ib. Sheet lead, £16 2s. 6d. per ton. 
English tin ingots, £159 per ton. Aluminium, £73 to £74 per 
ton. 

Lancashire Coal Trade. 
The dullness which has characterised the market for some 


time past continues. On the Coal Exchange on Tuesday there 
was a fair attendance, though it was noteworthy that very few 
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buyers were present from outside districts. There was a rather 
etter tone in house coal, due no doubt to the depletion of stocks, 
and a better demand for household purposes. Steam coal 
generally continues quiet, while on shipping account trade was 
quite stagnant. 

BARROW-IN-FURNESS, Thursday. 


Hematites. 

There is no change to note in the state of the hematite 
iron market. The demand is maintained with some regularity, 
hut makers could do much more business if they had the oppor- 
tunity of doing so; they are, however, able to dispose of all the 
iron they are producing, and they hold only small stocks in their 
own yards, while the stocks held in warrant stores only bulk at 
just over 27.000 tons. The trade done in crude iron with makers 
of steel is stronger than of late, and it is anticipated there will be 
a growth of trade from this quarter in the immediate future. 
Prices are steady at 67s, 6d. for mixed Bessemer numbers, net 
f.o.b,, and warrant sellers are quoting 65s. 9d. cash. The trade in 
<pecial hematite iron, spiegeleisen, and ferro-manganese is well 
maintained, but not much is being done in charcoal iron, Scrap 
iron of the best qualities is in good demand. A moderate trade is 
being done in native iron ore, and best qualities are in especially 
yood request at about 19s, net at mines, medium being 15s, and 
ordinary 11s. 


Steel. 

The demand for steel remains good, but it is practically 
wholly confined to Bessemer classes, as although the demand for 
mild steel is good, local makers are not able to take advantage of 
even the local orders on offer, Rails are the chief feature of pro- 
duction, Heavy sections are quoted at £5 7s. 6d. per ton net f.o.b. 


Shipbuilding and Engineering. 

H.M.S. Liverpool, built at Barrow, is now completed, and 
has been handed over to the Admiralty. Since her trials her 
funnels have been lengthened 6ft., and she now presents more the 
picture of a cruiser and less of the style of the scout. Some sub- 
marine engines have been completed and shipped from Barrow for 
the Japanese Government, 


Shipping and Fuel. 

The exports of iron and steel this week show a somewhat 
weak state, but the returns for the year so far show a satisfactory 
increase of some 60,000 tons. 
fairly good prices, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent, ) 


General Conditions. 

A FAIRLY confident tone exists in the local steel trades. 
Although some departments are still quiet, and others are suffer- 
ing to some extent from the absence of specifications due to the 
holiday season, there is on the whole a very heavy output of steel, 
hoth in the lighter and heavy trades. There is also a little better 
feeling in the coal trade, and generally speaking prospects for the 
autumn remain encouraging. A conference is to be held on 
September 9th between the employers’ and moulders’ represen- 
tatives regarding the application of the men for « 5 per cent. 
advance in wages, 


House Coal. 

The house coal trade is a little firmer, collieries having 
received a fair number of orders from London and also from 
country stations, while the weather is improving the order-book of 
collieries engaged in the local trade. Best coals are very firm, 
especially hand-picked varieties. The pits are working somewh 
better, but the Doncaster race week will interfere a great dea 
with regular outputs. Current pit prices:—Best Barnsley, 
lds, Hd, to 13s, 6d.; ditto, secondary sorts, 10s, 6d. to 11s. per ton. 


Steam Coal. 

Values are very steadily maintained for hards, and in- 
quiries on the market for contract renewals are firmly met. A 
large tonnage is going for shipment, and the demand for the 
quarter is coming up to expectations. Pits are for the most part 
working full time. The demand for industrial consumption is very 
steady, Some labour unrest is showing itself in various parts of 
the coalfield, but no serious results are anticipated. Prices are 
firmat 93, to 9s, 6d. per ton. 


Gas Coal, Slacks, and Coke. 

The demand for gas coal is well up to the normal level for 
the time of the year. Consumptive requirements are daily 
expanding. Practically the whole of the season’s inland business 
has been arranged, the prices obtained averaging an increase of 
6d. per ton, Continued strength is shown by the tharket for 
slacks, there being by no means a plentiful supply of smalls, and 
the dislocation of trade by the coming races will tend to make 
this class of fuel scarce, There are practically no stocks. Best 
washed small, 5s. 6d. to 6s.; best hard slacks, 5s, 6d. to 5s, 9d.; 
seconds, 8s 9d_ to 4s, 3d. There is said to be a scarcity of the best 
descriptions of coke, and the market is very firm at 12s. 6d. to 
13s, for best washed, with unwashed samples at 11s. to 12s. per 
ton at the ovens, 






The Iron Market. 

Little further change has occurred in the position of the 
local pig iron trade. Those consumers of common pigs who came 
into the market following the drop in the price of Lincolnshire 
iron appear to have satisfied their wants for the present. Prices 
are steady, with most of the Lincolnshire firms asking for 1s. 
premium on the basis rates. There is very little buying going on 
in steel-making iron, but quotations are firm. Best brands of 
hematite are: West Coast, 79s. to 80s.; East Coast, 74s. to 75s., 
the market being firm at these prices. Other quotations are : 
Lincolnshire, No, 3 foundry, 50s. 6d.; ditto, No. 4 forge, No. 4 
foundry, mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, 
No, 3 foundry, 50s, to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all 
per ton net, delivered Sheffield or Rotherham. 


The Steel Trades. 

_.. The local firms interested in the Spanish naval ship- 
hnilding scheme are now engaged in the manufacture of steel 
material required, consisting of armour plate and forgings, and 
are finding the addition of these orders of considerable assistance 
in maintaining the output of their armaments departments. Their 
heavy departments are now working close on fulltime. As regards 
the railway material industry no change of importance has occurred 
during the past week or two. There is some expectation that the 
railway developments in Canada may find a little business for 
Sheffield, but it is all doubtful at present. The same may be said 
of the inquiries for railway material put forward by a group said 
to represent several American railway companies ; locally, how- 
ever, this latter is not taken to mean more than the testing 
of prices qnoted here and in America. In other directions 
a good export business is being done in machine knives, particu- 
‘arly with Russia, where the import duty, taken off some two 
years ago, may be reimposed on December 31st. The local rolling 
mills are well employed, and as they do an exclusive town trade, 
the fact of their being active is a good indication of the improved 
condition of many branches of the steel trades, particularly in the 
making up of files, tools, &¢, 


Coal and coke in steady demand at | 


NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

THE market this week has been very unsettled, and on 
the whole a lower range of prices ruled than has been reported 
since the early part of the month, though the influences were 
rather in favour of better prices, more especially the stock return 
and the revival in the finished branches of the industry. It is 
usual for Connal’s on a Tuesday to report the stock of Cleveland 
pig iron up from 1000 to 2000 tons ; but this week an actual decrease 
was announced, yet prices were not up. However, they improved 
ld. on Wednesday, Cleveland warrants closing at 49s. 5d. cash 
buyers on that day, after being as low as 49s, 34d. cash on Tues- 
day. he price of No. 3 Cleveland G.M.B. pig iron has been 
maintained most of the week at 49s, 6d. per ton for early f.o.b. 
delivery, No. 1 was at 52s, 6d., No, 4 foundry at 48s. 6d., No. 4 
forge at 48s. 3d., and mottled and white at 47s. 9d. Consumers 
are very slow about buying for delivery much ahead, and 
it cannot be said that any business of importance has been done 
this week ; but that is not distressing the producers, 
who have generally their order-books well filled. During 
the last week there has been a good deal of inquiry 
from Russia for Cleveland pig iron, where the cholera 
epidemic has greatly interfered with industrial operations. The 
outputs of coal, iron ore, and pig iron have all been reduced 
because of the scarcity of labour, and consumers have sent to this 
country for supplies, but it cannot be reported that the inquiries 
have as yet resulted in any actual business, the fact being that, 
owing to the heavy duties levied by the Russian Government on 
the import of pig iron, the prices quoted by the Cleveland makers 
have been too high. In this emergency endeavours are being made 
to induce the Russian Customs authorities to suspend the duties on 
iron and steel, and particularly pig iron, temporarily, but that 
policy has not yet found favour with the powers that be. 


Hematite Pig Iron. 

Though improvement continues to be reported in the 
steel industry and prospects are encouraging, the Kast Coast 
hematite pig iron trade is still very slow, and consumers buy only 
what satisfies them for a little way ahead. The further decrease 
in prices of hematite has checked the inquiry that was springing 
up, and now buyers are beginning to think that the bottom has 
not yet been reached. This week there has been a decline in 
| quotations of at least 1s. per ton. It has not been difficult this 
| week to buy mixed numbers from second hands and also some of 
| the makers at 62s, 6d. per ton for early delivery, which is 4s. 6d. 
| per ton below the maximum price of the current year, which was 
67s. per ton in April. There seems to be a rather larger produc- 
tion than is required, and there is considerable competition not 
only with second hands but also among the makers themselves, 
though at such a price as is now obtainable profits must be a 
vanished quantity. In view of the possibility of still lower prices 
consumers are all putting off buying. No. 1 is at 63s. 6d., and 
hematite forge at 61s. 9d., but there is little forthcoming of these 
qualities. Tronmasters for the present have ceased to buy 
Bilbao Rubio ore, as it is far too high in price, and 
searcely a cargo is coming from Hilbao to the North-East coast. 
The makers of hematite iron are drawing from their heavy stocks 
of ore, and going elsewhere for supplies of ore which can be made 
to suit their purposes, With 62s, 6d. per ton for mixed numbers 
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much to have to give for ore. The strikes in the Bilbao district 
are lasting much longer than anyone expected, but it is believed 
that the men are being backed up for political purposes, and there 
are no indications of an early termination ; on the contrary, the 
labour difficulties are likely to extend to other trades. Iron- 
masters have this week to pay somewhat higher prices for coke 
than have ruled for the last few weeks, fully 16s. per ton, 
delivered equal to Middlesbrough, having to be paid. 


Manufactured Iron and Steel. 

On the whole, an encouraging report can be given about 
the condition and prospects of most branches of the finished iron 
and steel industries. Manufacturers are generally well off for 
orders for the current half-year’s execution, and the prospects are 
satisfactory for next year. Nevertheless, the extent of the 
improvement has not been enough yet to warrant producers in 
advancing their quotations, but in no department is there any 
weaker tendency, and there can be no doubt that trade is reviving 
generally. That makes it all the more surprising that pig iron is 
not participating in the improvement which the finished branches 
are experiencing. Steel and iron ship plates are quoted at £6 10s., 
steel ship angles at £6 2s. 6d., iron ship angles at £7, packing iron 
and stee) at £5 15s, iron ship rivets at £7 7s. 6d., steel bars at 
£6 5s., iron bars at £7, steel hoops at £6 12s. 6d., steel strip at 
£6 10s., steel sheets at £7 7s. 6d , steel joists at-£6 2s. 6d., all less 
24 per cent. f.o.t. Galvanised and corrugated steel sheets, which 
are in exceedingly good demand, are firm at £11 10s. per ton for 
24 gauge, less 4 per cent. and delivered f.o.b. Heavy steel rails 
are kept at £5 10s., and cast iron railway chairs at £3 10s., both 
net f.o.b. A better business in chairs is being done than has been 
experienced for some time, and, besides this, the demand for pipes 
and for shipbuilders’ castings is increasing. 


Shipbuilding and Engineering. 

Both these industries continue to become more favourable 
to those engaged in them, and it may be reported that the outlook 
is generally considered good. One satisfactory feature which can- 
not but exert a good influence on the shipbuilding industry, is that 
shipping freights are improving, advances having been made in 
the rates, particularly for the Mediterranean. This may stimulate 
the demand for tramp steamers, which hitherto has not been satis- 
factory. So far it has mainly been the old-established shipping 
lines that have been ordering—they have been replacing old and 
uneconomical steamers by new and up-to-date vessels. The dis- 
tribution of orders for war vessels has greatly helped in the 
revival in the shipbuilding industry, and this district has not done 
badly in securing contracts for such war vessels. The ordering of 
two super-Dreadnoughts at Elswick and Barrow for Brazil has 
stimulated the Chilian Government, and it is reported that they 
have decided to order two vessels of 24,000 tons each, having 
turbine engines and developing a speed of 23 knots. At Elswick 
a Chinese. 24-knot cruiser is on order. Builders report more 
inquiry for mercantile tonnage. The Union Steam Shipping Com- 
pany, of New Zealand, calls for a 20-knot turbine steamer and two 
of 17 knots. f 

\ ages at the Shipyards. 

It is now believed that the difference about the advance of 
wages which the men at the shipyards claim will be adjusted this 
month without any trouble. Matters are really so far arranged 
that practically the only thing to be settled at the joint con- 
ference of representatives of employers and employed, to be held 
on the 20th inst., is the date when the advance shall come into 
operation. The question of the advance was first. mooted in April, 
when all the nineteen unions which are parties to the National 
Shipbuilding Agreement applied jointly for a general advance for 
the men of 5 per cent. on piecework and 1s. a week on time rates, 
or a farthing an hour, as the case might be. Various conferences 
have been held, and at the last the employers suggested that if at 
the end of August a minimum of 70,000 men is employed in the 
federated yards, the advance should begin at the first full pay in 
October, but the men asked for the advance to commence at the 
beginning of September, without regard to the figures of employ- 
ment. In the meantime, the men are being urged to remain at 
work in accordance with the desire of the joint trade societies, 





of hematite pig iron, 20s., delivered in the Tees, is a good deal too | 








| 59s.; Coltness, No. 1, 80s. to 81s. 


expressed after the recent conference with the employers at 
Carlisle. 


The Railway Servants’ Agitation. 

The threatened strike of railway servants in the Middles- 
brough district reported last week, has for the present been averted. 
The consideration of the suspension of the mineral guard Levitt 
has been postponed for three weeks, until the return of Mr. H. A. 
Watson, the general superintendent of the North-Eastern Railway, 
who is away on holiday, and in the meantime Levitt will resume 
his work. The traders of Tyneside are profoundly thankful that 
the experience of July is not likely to be repeated, with its 
attendant loss and dislocation of business. Many of them, taking 
time by the forelock last week, began to prepare for a stoppage on 
the railway ; they did not want to be caught as they were in July, 
when so many railwaymen stopped without warning. 


Coal and Coke. 

Business in most branches is rather slow, and in some there 
is an easing of prices. Thus, Durham gas coals have dropped 
3d. per ton this week to 9s, 744. per ton f.o.b., with seconds 
at 9s., while bunkers are down to &s. 9d. to 9s., and coking coal to 
8s. 9d., with coking smalls at 8s. 6d. Owing to there being a 
scarcity »f steamers this week, a lot of cheap coal has been 
offering, coal which was due to be oa poe Colliers have had a 
good deal of idle time, as the coal on not be got away from the 
shipping places fast enough, Coke is in better request at a slight 
advance in price, and there appear to be better prospects. 
Furnace coke is up to 16s. per ton delivered at Middlesbrough, 
and foundry at 17s. 6d. to 18s. delivered f.o.b. There has been a 
case within the last few days of “‘ taking coals to Newcastle,” for 
some 60 tons of Mexican coal have been received in the Tyne from 
Puerto Mexico. It is, however, only for experimental purposes 
it is to be tried in the coke ovens, and if found suitable for coke 
making, ovens will be erected out there. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

THERE has been a somewhat quieter feeling in the prin- 
cipal markets for raw materials, but manufacturing branches are 
well employed, and the general business outlook is encouraging. 
Expectation is rife with regard to contracts of importance for ship- 
building, bridge work, and other material for abroad, of which it 
is anticipated the Clyde may obtain a considerable share. Busi- 
ness is now settling down comparatively free of holiday intlnences 
all round. Some anxiety is still felt concerning the issue of labour 
and wages agitations, but it is hoped these will be amicably 
arranged. 


The Pig Iron Warrant Market. 

The Glasgow warrant market has been quiet this week, 
and prices have receded to a considerable extent, a portion of the 
gain in recent weeks having been lost. The business of the week 
has amounted to about 25,000 tons of Cleveland iron, and prices 
have varied from 49s. 9d. to 49s. 4d. cash, 50s. to 49s, 8d. one 
month, and 50s. 6d. to 50s. 2d. three months. ‘Transactions are 
also recorded at 50s. 14d. and 50s, 2d. for delivery 14th October 
and 49s, 8d. for delivery in sixteen days. Private advices both 


| from the Continent and America are rather more favourable, but 


operators here seem to have been discounting the probable effect 
of the reorganisation of the German Syndicate, and, as a conse 
quence, the demand has slackened off for the moment. 


Scotch Pig Iron. 

The business in Scotch pig iron has been cf moderate 
dimensions, but the inquiry is widespread as far as the foreign 
trade is concerned for special qualities of iron. In a number of 
cases merchants’ quotations are 6d. to 1s. per ton below those of 
makers. The latter are reluctant to follow the course of the 
warrant market until it is ascertained what is likely to be the out- 
come of inquiries from Russia and elsewhere. The Russian 
demand is dependent upon the course of the cholera epidemic, and 
also upon the important consideration as to whether the Russian 
Government will consent to suspend for the time the import duty 
of 60s. per ton, which has rendered business with that country very 
difficult. Only 730 tons of pig iron have been sent from Scotland 
to Russia since the beginning of the year. Home require- 
ments, both locally and for English use, are on a fairly satisfactory 
scale. FreeatshipinGlasgow harbourGovan and Monkland, Nos. 1, 
are quoted from 57s. to 57s. 6d.; Nos. 3, 56s. to 56s. 6d.; Carnbroe, 
No. 1, 60s.; No. 3, 57s.; Clyde, No. 1, 62s.; No. 3, 57s,; Gart 
sherrie, Calder, Langloan, and Shotts, Nos. 1, 62s. 6d.; Nos. 3, 
57s. 6d.; Summerlee, No. 1, 63s. 6d. to 64s.; No. 3, 58s, 6d. to 
; No. 3, 59s. 6d. to 60s.; Eglinton, 
at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock, at 
Ardrossan, No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 
63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 
59s. 6d. per ton. There are 84 furnaces in blast in Scotland, com- 








| pared with 82 at this time last year. 





The Hematite Trade. 

The arrivals of ore from abroad in the past week consisted 
of twelve steamship cargoes, only about three-fourths the quantity 
usually received before the Bilbao strike. At many of the blast- 
furnace works, however, considerable stocks had accumulated 
before the strike, and so the effect of it has heen much less trouble- 
some than it might have been had supplies been from hand to 
mouth. The large stocks of hematite pig iron at the works have 
also operated to keep the hematite trade independent of this 
occurrence. Still, should the strike be prolonged, it is not 
unlikely that those makers who have been chiefly dependent on 
Bilbao supplies may be obliged to damp furnaces. The market for 
Scotch hematite is quiet, and merchants «juote 68s, td. per ton for 
delivery at West of Scotland steel works. There hax heen very 
little demand for hematite warrants in our market, and Cumber- 
land hematite is nominally 66s, 3d. per ton f.o.b, Cumberland 
ports, 


Finished Iron and Steel. 

The malleable iron trade has fair employment, but fresh 
orders are not so satisfactory as could be desired. In the steel 
trade there is still great pressure for delivery of ship and boiler 
plates, but the demand for angles is not quite so brisk. A great 
variety of structural material is wanted, both for home useand export. 
It is reported that a considerable amount of business has been 
done by makers with merchants for future delivery. The sheet 
and tube trades are busy, and the outlook in the pipe-founding 
department is becoming more satisfactory. 


The Coal Trade. 

The demand for coal for shipment has improved some- 
what in the last few days, and the prices are maintained. In 
consequence of heavy supplies, the rates are not so good as could 
be desired. The retail coal merchants of Glasgow and district 
have formed themselves into an association to protect their 
interests, and decided that the price of household coal per ewt. 
delivered to consumers shall be 94d. from 1st September current. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 
THERE has been no recovery, so far as prices are con- 
cerned, from the times of holiday slackness, Qld authorities 
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noticed the droop that was beginning in quotations, and remarked 
when they fell from 17s. for best steam that 16s. 9d. prices would 
be arrested, and that after the holidays a rise might take place ; 
but last week's business awakened doubts as to the correctness of 
the augury for though pits are now fairly full again, the down 
trend has not stopped. Colliery owners said last week that the 
condition of the cecal trade was more unfavourable to coal- 
owners than it had been for some time. The continuance 
of bad ‘weather interfered much last week, and on several 
days the number of vessels coming in was small. On the 
29th the tonnage was limited to 45, and but for a few large 
cargoes, this total would have been seriously lessened. Newport 
fared better than Cardiff by despatching 95,000 tons last week, 
but Swansea's total was only 77,532 tons. Best Admiralties could 
be bought for 16s, 3d., and “‘ parcels” offered for less. Monmouth- 
shire coals were all easy, especially the Eastern kinds. Colliery 
owners are a little doubtful of the prospects in front of them for 
September. The belief, I find, is rather fixed that outputs are 
likely to be lessened through pit stoppages, owing to non-unionist 
and labour questions. On the other hand, it is pointed out that 
one of the most disturbing causes in the trade has been the long 
continuance of wet and stormy weather. This, they think, in all 
likelihood, must soon show an abatement. . 


Present Quotations, Cardiff. 

Tonnage scarce and tone unsteady was the latest report 
on ’Change, Cardiff, mid-week. It was evident that supplies were 
increasing, but buyers had no difficulty in getting requirements at 
easy terms, and there was no indication that the market would 
stiffen. Sellers are expecting that changes will follow upon 
pit stoppages. At the Western Valleys meeting on Tuesday 
strong references were made to the unrest in the coalfield, and to 
the refusal of the miners’ application for an advance. Latest 
prices :—Best large steam, ike 3d. to 16s. 6d.; best seconds, 
15s. 6d. to 15s. 9d.; ordinaries, 14s. 9d. to 15s. 3d.; best drys, 
15s. 6d. to 16s.; ordinary drys, 13s. 9d. to 14s, 3d.; best washed 
nuts, 13s. to 13s. 6d.; seconds, lls. 9d. to 12s, 6d.; best washed 
peas, lls. 6d. to 12s.; seconds, 10s. to 11s.; best bunker smalls, 8s. 
to 8s, 3d.; best ordinaries, 7s. 6d. to 7s. 9d.; cargo smalls, 6s. 9d. to 
7s. 3d.;.inferior kinds, 6s. to 6s. 6d.; best Monmouthshire black 
vein, 15s. to 15s. 3d.; ordinary Western Valleys, 14s. to l4s. 6d.; 
best Eastern Valleys, 13s. 6d. to 13s. 9d.; seconds, 12s. 9d. to 
13s. 3d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
10s. 9d. to lls, 3d.; through, 9s. 6d. to 10s.; smalls, 7s. to 
7s. 3d.; patent fuel, 14s. 3d. to 15s. 3d. Coke: Special foundry, 
24s. to 26s. 6d.; foundry, 18s. to 20s.; furnace, 16s. 9d. to 17s. 3d. 
Pitwood, ex ship, 18s. 6d. to 18s. 9d., quiet and irregular. 


Newport Coals. 

There was not any difficulty in the matter of prompt 
positions, - Steamers coming in more freely with the abatement of 
storms, and though the market was easy, as regards prices, pros- 
pects are more hopeful. Latest :—Very best black vein, 14s. 9d. 
to 15s.; Western Valleys, 14s. to 14s. 3d.; Eastern Valleys, 13s, 3d. 
to 13s. 6d.; other kinds, 12s. 9d. to 13s. 3d.; best smalls, 7s. 6d. 
to 7s. 9d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. to 6s. 6d. 
Bituminons : Best households, 15s. 6d.to 16s.; seconds, 14s. to 


15s. Patent fuel, 14s. 6d. to 15s. Coke, 18s, to 19s.; furnace, | 


l6s. 6d. to 17s. 3d. Pitwood, 18s. 6d. to 19s, Inferior coals 


weak. 


Swansea Coals. 


Stillno change ; weak undertone. Swansea large at sale | 


under quotations ; red vein weak, but machine coals steady and in 


demand. Rubbly culm firm ; good inquiry; duff steady ; steam | 


coal dull. Latest: Best malting, 23s. to 24s. net; seconds, 20s. 
to 21s. net; big vein, 16s to 18s. 6d., less 24; red vein, 12s. to 
13s., less 24 ; machine-made cobbles, 20s. to 21s. 6d. net ; Paris 
nuts, 22s. 6d. to 23s. 6d. net ; French nuts, 23s. 6d. to 24s. 6d. net; 
German nuts, 21s. to 23s. 6d. net; beans, 19s. to 21s. net; 
machine-made large peas, 10s. to lls. 6d. net ; fine , 9s. to 
10s, 6d. net ; rubbly culm, 6s. 3d. to 6s. 6d., less 24; duff, 3s. 3d. 
to 3s. 6d. net. Steam coal: Best large, 16s. to 16s. 6d.; seconds, 
lls. to 12s. 6d.; bunkers, 9s. 6d. to 10s.; small, 6s. 9d. to 8s., all 
less 2}. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 14s, 9d. to 15s. 6d. ; small, 10s. 6d. to lls. 6d., all less 
23. Patent fuel, 13s. to 14s., less 2}. Coal quotations all f.o.b. 
cash 30 days. 


Lianelly. 

It would seem an impossibility for a good orderly state of 
things to occur at this port, for no sooner have protracted strikes 
been adjusted than other differences arise. The builders are now 
in full swing, and the tin-plate works full of orders ; but several 
collieries are only working half-time. Foundries are doing well. 
I hear that Messrs. Nevill, a company of old repute, have booked 
an order for a fly-wheel reputed to be the biggest in the world. It 
weighs 150 tons. Another, to weigh 110 tons, is also in hand for 
the Glan Mor Engineering Company. 


Mining in West Wales. 
A preliminary movement has just taken place which may 
possibly end in the formation of a French colliery syndicate in a 
large mineral area in the west of Wales. As long forecasted in 
this column, the anthracite coal of Wales will eventually become 
of great importance. 


Iron and Steel. 

There has been little change in the situation. Slight 
railway orders have been put in by the Great Western, but the 
slackness of the trade is shown by the small imports of iron now 
taking place into Wales. The biggest consignment of last week 
was to Ebbw Vale from Hornillo, 29.0 tons. From Bilbao there 
appears to be quite a stoppage. A cargo of pig iron has been 
received from Dundalk, at Newport, and at the same port 1700 
tons steel bars were reveived from Bruges. Dowlais enjoyed a 
tolerably good run of work, and this was regarded as most accept- 
able, but the badness of trade is shown significantly by the fact 
that a large number of men have just had a month’s notice. Rails, 
light and heavy, were sent from Dowlais last week in completion 
of existing orders. Iron ore is now obtainable from Caen 
and St. Nazaire. Amongst imports for Swansea have been 
18.0 tons pig, 1237 tons steel scrap, 750 tons iron ore. 
Throughout the week iron ore cargoes have been sparse About 
midweek two important cargoes came into Newport for Ebbw Vale 
from Pomaron ; total, 6216 tons. Latest prices, Swansea :—Pig 
iron: Hematite, mixed numbers, 66s. 3d. cash, 66s. 6d. month ; 
Middlesbrough, 49s. 2d. cash, 49s. 54d. month ; Scotch, 55s. 4d. 
cash, 55s. 74d. month ; Welsh hematite, 69s. 6d. to 70s. delivered ; 
East Coast hematite, 69s. to 70s. c.i.f ; West Coast same. Steel 
bars: Siemens, £5 to £5 2s. 6d.; Bessemer,.£5. Rubio, Cardiff 
or Newport, 19s. 3d. to 19s. 9d., on basis of 50 per cent. iron. 
Other quotations: Copper, £56 1s. 3d. cash, £56 17s. 6d. three 
months. Lead, English, £13 1s. 3d.; Spanish, £12 11s. 3d.; 
spelter, £22 12s. 6d.; silver, 24,4,d. per oz. 


Tin-plates. 

The general activity over the district has been very good, 
though clearances, I find, have not been so brisk in many places, 
chietly on account of the weather. At Swansea the consignment 
from works was 97,085 boxes, testifying to the good substantial 
work, but the shipment was limited, only 51,111 boxes being 
despatched. Stocks are down to 210,934 boxes. Six mills were 
busily operating at the Upper Forest Works, and the same at 
Pontardawe, where a wage question has somewhat interfered with 
business, but is not expécted to be other than of a temporary 
nature. Latest prices, Swansea: Ordinaries, 13s. 9d. to 14s.; 


C.A. roofing sheets, £9 to £9 5s. per ton ; big sheets for galvanising, 
£9 to £9 5s.; finished black plates, £11 5s. to £11 10s.; block tin, 
£161 10s. cash ; £158 three months ; wasters at usual prices, 


1100 Men Idle at Penygraig. 

At the Ely Pit Naval Collieries, Penygraig, the whole of 
the workmen completed work on Wednesday, their notices having 
run out. The men are holding out for 2s, 6d. per ton ; manager 
offers 1s. 11d. 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland- Westphalia. 

THE condition of the iron market has been strongly in- 
fluenced by negotiations concerning the forming of the Pig Iron 
Syndicate. Here and there stocktaking has caused a restriction 
in output. Prices hitherto have been well maintained. The rise 
in the prices for coke is likely to cause pig iron to advance ; there 
is talk of M. 6 p.t., as the cost of production will be much higher. 
Demand and supply in the scrap iron trade are satisfactory, and 
rates are firm. In the hoop business foreign competition is both 
keen and successful. All descriptions of wire and wire nails are in 
good demand ; sales for the fourth quarter are to be effected at the 
prices hitherto prevailing. The demand for girders is still some- 
what slack, while sectional iron is in rising request. There was a 
downward tendency felt in the pipe industry, and prices have 
become easier. More work has lately come in for the machine and 
locomotive shops, but rates are low in this branch of the iron 
industry. 





List Quotations. 

The following are the latest list prices, all per ton free at 
works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 12.50 to M. 13 net at mines ; spiegeleisen, 
10 to 12 per cent. grade, M. 63 to M. 65; white forge pig, Sieger- 
land and Rhenish- Westphalian brands, M. 58 to M. 59 and M. 60 ; 
steel iron, M. 59 to M. 60; German Bessemer, M. 63 to M. 64; 
basic, free place of consumption, M. 53 to M. 55; Luxemburg 
foundry No. 3, M. 54 to M. 55; German hematite, M. 65 to M. 67 ; 
German foundry pig, No. 1, M. 63 to M. 66; No. 3, M. 62 to 
M. 64; steel bars, M. 112 to M. 115; iron bars, M. 130; hoops, 
M. 137 to M. 142 ; common plates, M. 120 to M. 122 ; boiler plates, 
M. 132; sheets, M. 135; drawn wire in iron and steel, M. 130. 


The German Coal Market. 
Last week’s trade in coal and coke on the Silesian market 
was remarkably brisk ; the better qualities of house fuel are in 





especially good request, dealers purchasing freely for their winter 
| supplies. Engine coal also is in improving demand, and the 
| present condition of the market may be considered satisfactory. 
| Coke improves slowly. South German coalowners complain of a 
sluggish trade in engine fuel, a falling off against previous months 
being noticeable ; prospects, too, are somewhat dull. The heavy 
stores have a depressing influence on the coal market, especially 
in the Saar district, and both Government and private pits are 
consequently offering coal very cheaply for foreign sales, 





Austria-Hungary. 

The improving tendency noticed last week continues. 
| Demand increases for all the principal articles except plates, the 
| stagnation in the machine industry being keenly felt in the plate 
trade. Austrian ironmasters are watching with interest the 
development of prices in Germany, and ratesin Austria are to some 
extent dependent on the condition of prices in Germany. Sales in 
bars and sectional iron and in girders increased in July, as com- 
pared with previous months. No change has taken place on the 
Austro-Hungarian coal market; the position all round is fairly 
good, and sales have been increasing for some sorts at least. 


Fair Trade in Belgium. 

Dnring the past week a little more life was shown in some 
branches. The basis quotation for bars in basic is £4 16s. p.t. 
f.o.b, Antwerp. For next month an advance in quotations is 
generally anticipated. An extensive business is done in rails, an 
increasing demand having been felt last week. Inland consump- 
tion in girders was more animated than before. Bars for home 
demand are quoted M. 132.50 to M. 135 p.t., free place of con- 
sumption. Plates are dull, and can only with difficulty maintain 
the price of £5 10s. p.t. for export, German competition being 
considered the chief cause of depression. For home consumption 
147.50f. p.t. is quoted for iron plates No. 2, 150f. for No. 3, and 
145f. for steel plates. The pig iron business moves on quietly at 
unchanged quotations. Forge pig fetches 64f. p.t., basic 72.50f., 
and Luxemburg foundry No. 3 70f. p.t. Of 44 existing blast 
furnaces, 40 are working at present—17 in the Charleroi district, 
17 in the Liége district, and 6 in the Luxemburg district—with a 
daily output of 5365 t. The total output of pig iron in the first 
seven months of this year was 1,068,480 t., as compared with 
887,590 t. for the corresponding period last yeir. There is but 
little forward business done at present in coal ; changes in price 
are not reported. On the whole, rates are well maintained ; for 
large orders concessions are willingly granted. Belgian output in 
coal advances but slowly, and not in proportion to consumption. 


Healthy Condition in France. 

Business on the iron market has been satisfactory, and 
everything points towards a continuation of the present sound 
trade. Demand generally has improved. The number of blast 
furnaces working in the beginning of the present quarter was 110, 
as compared with 105 at the same time last year ; 68 of these are in 
the Eastern district, 15 inthe Nord, and 27 in the remaining parts. 
The output of pig iron is 11,400 t. per day, or 1000 t. more than 
last year ; 7810 t. fall to the Eastern district. In spite of raised 
output, stocks are lower than last year, which speaks well for the 
consumption of the ironworks. The inland trade has slowly im- 
proved ; on the Paris market also more was done than previonsly, 
Rates have not altered for the present. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 22nd, 


THE mills turning out merchant bars so largely used in the 
manufacture of agricultural implements are still pressed to their 





full capacity to make deliveries according to schedule. A month 
ago prices on new orders were weak, and in some cases were 
quoted 1.35, but the rush of orders has hardened quotations to 
1.45 for'quick delivery. Steel car builders are also taxed to their 
utmost to meet demands, and are calling on. the steel plate mills 
for prompt deliveries. There is as yet no movement in steel rails 
of standard sections, although a Mexican company has closed for 
ten thousand tons with the Lackawanna Steel Company. Tramway 
construction is active, and orders are frequent. age disputes in 
some western bar mills interfere with full output. The Republic 
Iron and Steel Company met the terms of its workmen, and is 
now working full time. With an excess of productive capacity, 
there will be no general anticipation of requirements, and there is 
now nothing in sight to warrant a belief in any sharp demand, 
The railways are withholding orders for works mapped out, and 
until this is otherwise the present easy conditions are likely to 
prevail. The United Mine Workers, after a ten days’ stormy 
session at Indianapolis, have adjourned, levying a tax of 1 dol. a 
week on the membership to support a large body of striking work- 
men. The meetings were characterised with much disorder, 








oe trade conditions are all favourable, the fundamenta| 
one of large crops being especially bright. Construction of pipe 
lines in California is being — on, and oil has been accumy. 
lated in large quantities he copper market continues unevent. 
ful. Offers for electrolytic at less than 12 in 30 days have been 
refused, Large home consumers are out of the market. Favour. 
oe are received from parties prospecting for copper jn 
the West. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE understand that the Japan-British Exhibition authorities 
have awarded Mr. Louis Brennan the Grand Prize—the highest 
award—for his gyroscopic mono-rail invention. 

THE SMOKE CONSUMPTION SYNDICATE, Limited, which controls 
the Cowper-Coles patents for the consumption of smoke, hus 
recently erected a plant at Willesden for the manufacture of 
**Caloriser” bricks. 

WE are informed that Thos. E. Noakes, M.I. Mech. E., and 
Thos. W. Dickson have acquired the goodwill of Thomas Noakes 
and Sons, Limited, and that the business will be carried on in the 
future as Thomas Noakes and Sons. New offices and a warehouse 
have been opened at No. 16, Whitechapel-road, E. 

BALCKE AND Company, Limited, 27, Clement’s-lane, Lombard- 
street, London, E.C,, inform us that they have a) »pointed the 
following agents:—For Scotland: Messrs. Morris, Warden and 
Co,, 68, Gordon-street, Glasgow. For Birmingham and district ; 
Messrs. Frank R. Cerrito and Co., Exchange-buildings, Stephen. 
son-place, Birmingham. 

WE are informed by the Cowper-Coles Galvanising Syndicate, 
Limited, Victoria-street, Westminster, that owing to the lease of 
its works at Chelsea having expired, and to the large increase in 
business, it has secured very much larger works, known as 
Magnet Galvanising Works, Bow Bridge, Stratford, E. A large 
up-to-date plant is being installed for its patented regenerative 
galvanising, which will be worked in conjunction with its im- 
proved process of hot galvanising. 











STANDARD SPECIFICATION FOR WrovuGut lRoN.—The Engineer- 
ing Standards Committee have just issued Report No. 51, being 
the British Standard Specification for wrought iron for use in rai! 
way rolling stock. (‘* Best Yorkshire,” and grades A, B and ©.) 
In classifying the various grades of iron dealt with in the specifica. 
tion, the Committee did not consider it desirable to use such terms 
as ‘‘treble best,” ‘‘ best best,” or ‘ best,” as applied to Stafford 
shire iron. They were of opinion that it was preferable to indicate 
the best practice by suitable tests for each grade of iron rather 
than to perpetuate the use of trade expressions which have. in 
most cases, ceased to possess their original meaning, and the four 
standard — of wrought iron for use in railway rolling stock 
are accordingly to be known as ‘‘ Best Yorkshire,” ‘‘ Grade A, 
‘*Grade B,” and ‘Grade CC.” Five standard qualities of wrought 
iron have now been recommended by the Engineering Standards 
Committee, the tests for the fifth quality—“ Grade D” wrought 
iron of smithing quality for shipbuilding—having been issued in a 
separate specification published in September, 1909 (Report 
No. 48). 1e specification is published at the price of 10s. Sd. 
post free, and may be obtained from the offices of the Committee, 
28, Victoria-street, S.W., or from Messrs. Crosby Lockwood and 
Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C. 


In describing trade conditions in South Africa, the 
American Consul-General there says: ‘‘ One of the most striking 
indications of the healthy and prosperous condition of this country 
is the increase in railway receipts, and still more the demand for 
rolling stock and equipment, which has necessitated the immediate 
“yang. of orders amounting to £700,000. Besides the branch 
ines now under construction in the Transvaal, Natal, and Cape 
Colony, and other extensions in all these colonies sanctioned by 
Parliament, the Cape-to-Cairo road probably will be completed by 
August, 1911, as far north as the Star of the Congo mine, across 
the Belgian frontier, to tap the rich copper deposits in the 
Tanganyika district, which will produce, it is stated, from 60,000 
to 90,000 tons of copper annually. If these expectations are 
fulfilled it is the intention to construct a railway within the next 
few years from this copper district to the West Coast at Lobito 
Bay, thus materially pling the present long journey to England 
via Capetown by steamer and railway from Northern Rhodesia and 
Katanga. In the Transvaal there are building contracts in hand 
to the extent of between £2,009,000 and £3,000,000 for the 
erection of the various Government buildings for the Union 
Government at Pretoria, besides museums, schools, and colleges at 
the other cities in the Transvaal. In addition to these there is to 
be a new tramway line at Pretoria costing about £80,000, also the 
installation of a complete sewerage system costing £100,000.” 


Tue Christiania and Bergen Railway was formally 
opened on November 27th, 1909, by his Majesty the King of 
Norway. «The total length of the line is 4924 kiloms. (about 306 
miles). It has 55 stations and stopping places, and the highest 
altitude which it reaches is 1130 m. above sea level. There are no 
less than 184 tunnels, with a total length of 38 kiloms. The cost 
of this railway, which has taken about ten years to construct, is 
60,000,000 kr. (about £3,333,000). The railway has reduced the 
time of transit between Christiania and Bergen from 54 to 14 hours. 
A few figures will illustrate the magnitude of the work which has 
been done on the high mountain section of this railway. About 
1,000,000 cubic metres of earth have been excavated, 800,000 cubic 
metres of rock have been taken out, 700,000 kilos, of dynamite 
have been used, and the temporary barracks have cost 500,000 kr. 
It has been found necessary to put up wooden walls on several 
exposed points to prevent the line from being filled with snow. 
There are three American rotary snow ploughs for use in winter. 
It was decided during the summer of 1909 to complete the railway 
through Gudbrandsdal and Romsdal, to construct a branch of this 
railway across the Dovre Mountains to Trondhjem, to complete the 
Flisen Railway through Osterdal, and to commence the construc- 
tion of a line of railway that shall eventually connect Christiania 
with Stavanger. 

Contracts.—Hawksley, Wild and Co., Limited, Brightside Boiler 
Works, Sheffield, have recently executed orders for their ‘‘ Suck- 
ling” patented water-tube boilers for Bulawayo, for Messrs. 
Percy Tarbutt and Co., for use in Mexico, and for the Wouldham 
Cement Company, Limited. Most of these are repeat orders. 
They have also specially fitted up ‘‘ Suckling ” boilers at the Japan- 
British Exhibition and at the Buenos Ayres Exhibition, where they 
may be seen under steam.—Messrs, Kirchner and Co., saw mill engi- 
neers, 21-25, Tabernacle-street, London, E.C., have recently secured 
several important orders from South America, Ceylon and India 
for their log-sawing machinery. They have just booked an order 
from Burmah for a complete saw mill plant, comprising two of 
their large patented vertical band mills with sharpening outfit, 
log frames, band-sawing machines, large four-cutter planing and 
moulding machines, and rack and other saw benches, &c.—We 
learn that Messrs, Jens Orten-Biving and Co., 94, Union-court, 
Old Broad-street, London, E.C., have recently received orders 
for the following ‘‘ Victoria” turbo-pumps, of the automatic 
balancing type; one pump to deliver 390 gallons per minute 
against 228ft. head, for the municipality of Delta, B.C.; one pump 
to deliver 600 gallons Ped minute against 60ft., for Messrs. Takata, 
Japan ; one pump to deliver 125 gallons per minute against 196-5ft. 
head, for the new Zealand Government Railways; and two pumps, 
each to deliver 250 gallons per minute against 184ft. head, for the 
Hydro-Electric Commission at Preston, Canada. Besides these, 
7, have several important orders for water turbine plants in 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is com icated from abroad the name and address 
of the Communicator ts printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
9s, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
ond of the abridgment is the date of the advert t of the accept 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 

nonths of the date given at the end of the abridgment, give notice at 


two mont a Lue 
the Patent-office of opposition to the grant of Patent. 











STEAM ENGINES. 


21,145, September 16th, 1909, — IMPROVEMENTS IN STEAM SEPA- 
RATORS, Samuel Whittaker Cooper, 12, Peduzzi-street, Man- 
chester, and the Economic Patents Company, L49, Royal 
Exchange, Manchester. 

This invention relates to an improved form of separating appa- 
ratus for steam, of that class wherein baffle plates are suspended 


in the steam flow, and it consists of particular shaped battle or | 


deflecting plates, so arranged as to obtain more effective sepa- 
ration of oil, water, or other deleterious matter from the steam 






































or other fluid under treatment, and also to be more readily 
accessible for examination or cleansing. The action is then as 
follows:—The steam under treatment enters the apparatus 
through inlet D, striking the convex surfaces of the first row 
of plates which deflect it on to the concave surfaces of the second 
row, these in turn batHe the steam and cause precipitation. This 
action is repeated on several rows of plates until the oil, water, 
or other deleterious matter is precipitated through the grid G 
into the lower portion of casing A which forms a reservoir, from 
which it may be drained away by a steam trap or other suitable 
Avgust 10th, 1910. 


means, 


INTERNAL COMBUSTION ENGINES. 


25,648. November 6th, 


or INTERNAL COMBUSTION ENGINE SILENCERS AND THE LIKE, | 


Triumph Cycle Company, Limited, of Triumph Works, 
Priory-street, Coventry, and Frederick Walter Burroughs, of 
71, King Edward-road, Coventry. 

This invention relates to the cut-outs of internal combustion 
engine silencers and the like, and has for its object to provide a 
simple form of eut-out and mechanism for operating the same, in 
which the same kind of movement of an operating device is required 
to both open and close, Thus it is not necessary to consider which 
way to move the operating device, as it always acts in the same 


N°25,648 
Ses 

















manner. The end of the silencer is provided with normal outlet 
holes, such as A, and cut-out holes B. Against the end of the 
silencer is arranged a disc C with holes D so spaced that as the 
disc is rotated the holes D come opposite the holes B, causing the 
exhaust gases to issue direct. Further rotation brings the twosets 
of holes out of line, so that the exhaust gases issue by the holes A. 
The disc C is provided at E with face ratchet teeth, and at F is 

ivoted the operating device which takes the form of the pedal G. 

he pedal has a part H adapted to engage the ratchet, and it is 


1909. —IMPROVEMENTS IN THE CUT-OUTS | 


held by a spring J against the stop K. Another stop L limits the 
travel of the pedal. Thus as the pedal is depressed and released 
the ratchet disc is rotated, bringing the cut-out holes into or out 
of line alternately.—<A ugust 10th, 1910. 


TURBINES. 


1432. October 18th, 1909 —MARINE TURBINE INSTALLATIONS 
HAVING Two OR Four Swarts, Aktiengesellschaft Brown, Boveri 
et Cle., Baden, Switzerland. 

The high-pressure ahead turbine in the upper engravings is 
indicated by the letter X, and the low-pressure ahead turbine and 
an astern turbine by the letters Y and Z respectively. The casing 
A in the upper engraving encloses the high-pressure ahead turbine 
X and an astern turbine Z, whilst the casing B encloses the low- 
pressure ahead turbine Y and a second astern turbine, C indicat- 
ing the live steam conduit, and D a regulating device for putting 
the nozzles in and out of operation. The pipe E connects the 
high-pressure ahead turbine and the low-pressure ahead turbine 
with each other. The valves F and G provided in this conduit E 
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are jointly actuated, and allow the two ahead turbines to work in- 
dependently of each other for cruising or like purposes, as the 
exhaust steam from the high-pressure ahead turbine may be con- 
ducted direct to the condenser K through the intermediary of the 
pipes H and O, whilst the low-pressure ahead turbine may be 
supplied direct with live steam by means of the pipe L. The two 
astern turbines are always arranged in parallel. and are supplied 
with steam through the conduits Mand N. The exhaust steam 
escapes through the pipes W into the condenser K. In the 
middle engraving a high-pressure astern turbine and a low- 
pressure astern turbine are shown and indicated by the ietters U 
and V respectively. The astern turbines are arranged in this form 
in series, which arrangement is made possible by the pipe R. 
lower engraving shows a longitudinal section through the upper 
half of the high-pressure action wheel and the rotary drum of the 
reaction part.—<August 10th, 1910. 





DYNAMOS AND MOTORS. 


10,665. May 5th, 1909.—IMPROVEMENTS IN AND RELATING TO 
| ALTERNATING ELECTRIC CURRENT COMMUTATOR MACHINES 
HAVING TWO WORKING AND Two ExciTING WINDINGS, <A/ge- 
meine Elektricitits-Gesellechaft, of Friedrich Kare-Ufer 2-4, 
Berlin, Germany. i 
This invention relates to an improved metliod of regulating 
motors of the kind referred to above, whereby a much 
| less kilo-watt volt ampére value is required for excitation 
|of the machine, and, consequently, a smaller series trans- 
| former. The motor armature A is provided with main brushes 
|B B and exciting brushes X X. The inducing winding © on 
| the stator has its magnetic axis in line with the main brushes, 
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while the stator exciting winding D produces a flux in line with 
brushes X X. The main transformer E supplies the motor, and 
the exciting transformer F has its primary in series with 
the main brushes, and its secondary in series with the exciting 
brushes. The controlling switch G has any suitable number of 
contacts. A switch S which completes the closed circuit through 
the rotor, exciting transformer, and stator exciting winding. 
Another switch T is located in the connection O as shown, and the 
secondary of the exciting transformer F is provided with a 
reversing or change-over switch P. At starting switch § is closed, 
switch T open, and the potential impressed upon the inducing 
winding C regulated by the successive closing of contacts of con- 
troller G. The exciting winding D is connected to the main 
brnshes B, and is energised by the current induced in the rotor. 
| Switch P is also open at starting, but upon reaching a certain 





The | 





speed is closed according to the direction of rotation and at a pre- 
determined higher speed again opened. When reversal of the 
motor is not necessary a single pole switch is sufficient for separat- 
ing the exciter brushes from the transformer secondary. If 
desired the exciter brushes may be separated by short-circuiting 
the primary or the secondary of the transformer, so as to preven t 
the latter from acting with a throttling effect. When switch T is 
closed and switch S is opened,.the connections are modified in 
such a way that by operating controller G the potential derived 


| from transformer E may be distributed upon the stator and rotor. 


Two modifications are dealt with.—A ugust 10th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


28,175. December 2nd, 1909.—IMPROVEMENTS IN SPEED-GOVERN- 
ING MECHANISM FOR Motor VEHICLES, Louis Renault, of 15, 
rue Gustave Sandoz, Billancourt, Seine. 

The governor first of all reduces the admission of gases to the 
motor and then the rotating masses of the governor engage with 
a d‘um which by the intermediary of reducing gear controls the 
brake or brakes of the vehicle. The clutch thus constituted 
requires but little power owing to the high speed of rotation that 
can be imparted to the shaft carrying the governor and to the 
high ratio that can be adopted for gearing down. The shaft A, 
which invariably participates in the rotation of the wheels by any 
convenient’ means, carries a plate B upon which weights C are 
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pivoted ; these are able to make frictional contact with the interior 
of a clutch drum D. The weights C likewise are furnished with 
levers E which act on the end of a sleeve F sliding on the shaft. 
The sleeve F is connected to an operating rod G concentric with 
the shaft, and acting by means of its opposite end upon a con- 
venient lever H regulating the running of the motor. <A spring 
J turning with the shaft and held by a plug K constantly tends to 
bring the rod G towards the left hand in the drawing. Thedrum 
D, which is capable of rotating freely upon the shaft, is con- 
nected by means of gedr wheels X and Y with a shaft O carrying 
a gear wheel P which meshes with a rack U. The rack U acts 
upon the lever S controlling the brake or brakes.— August 10th, 
1910. 


AERONAUTICS. 


24,606. October 26th, 1909. — IMPROVEMENTS IN 
MacHINEs, Charles Ernest Jobling, of ‘‘ Ramsley,” 
Tawton, Okehampton, Devon. 

According to this invention a monoplane is made in the shape of 

a rectangle, or preferably a Pah of which the front edge is 

somewhat shorter than the rear edge, with two triangular tips or 

ailerons projecting rearwards, one from each end of the back edge. 

The main part A of the plane is in the shape of a trapezoid, the 

front B being straight and somewhat shorter than the rear edge 
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C, while projecting rearwardly at each end of the rear edge is a 
triangular wing D, the outer edge of which is in the same straight 
line as the outer edge of the main plane. The major portion of 
the wing is stiff, but the tip E is hinged, or is capable of being 
warped for steering by wires F passing over postsGH. The tip 
of the wing may be made so that it can be detached from the main 
part by providing on the main part sockets S, into which slide the 
ends of the bars K forming the frame of the outer part of the 
wing. In place of the tip being thus formed it may be made as an 
aileron, the hinges of which will take the place of the sockets S.— 
August 10th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


17,684. July 30th, 1909.—IMPROVEMENTS IN AND CONNECTED WITH 
HYDRAULICALLY DRIVEN PLANING MACHINES, Oliver Danson 
North, of 49, Elm Park-mansions, Park-walk, Chelsea, S.W. 

A is the reciprocating member of the planing machine, B the 
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cylinder, C the piston therein, D the retary pump, E the oil or 
liquid tank, and F the controlling valve. The piston-rod H is o 
‘**D” or similar cross section, so that a portion of its surface con- 
forms te and bears upon the lower portion of the cylinder B, and 
supperting it outside the cylinder upon adjustable pads M fitted 
with suitable lubricating devices. The piston-rod H is so connected 


N°? 17,684. 
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to the reciprocating member or table A of the planing machine, 
say, by a plug N with a squared end passing vertically through 
the table and fitting into a cross notch O in the rod H, that the 
table can be lifted off the ways when necessary without disturbing 
the piston-rod. According to a modification the piston-rod H may 
be made round in cross section, and so arrange the same excentn- 
cally to its piston as also to be supported by the lower wall of the 
cylinder when inside thereof.-. A #gyst 10th, 1910. 


26,584. November 19th, 1909.—AN IMPROVED ROLLER STEADY 
FOR USE ON LatHers, William Biggar Lang, of the firm of John 
Lang and Sons, Johnstone, near Glasgow. 

The object of this invention is to provide an improved roller 
steady or stay to be used on lathes in supporting the work whilst 
being turned on a lathe, the improvement consisting in the applica 
tion of ball-bearings to roller steadies which are used on lathes to 
take the thrust of cutting radially on the rollers while round bars 
are being turned. The two lower engravings show a design which 
ix suited for large diameters. Referring to the upper engraving, A 
designates the body of the stay, B the adjusting plate arranged 
with a tongue C fitting into the groove D. Fixed into the plate B 
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| beneath the aperture M in the furnace roof. 


carried preferably on a bow-string girder B. The hearth D is of 
the usual reverberatory pattern, and carried on cross girders E, 
It has, however, two bridges F that are supported by the flue walls 
G and girders H, has a charging door K, and tapho'e L. The roof 
is provided with a conical aperture M, having a cover N. Gas 
regenerating chambers O are provided beneath the hearth commu- 
nicating with any form of gas producer. The air enters at one 
end of the furnace beneath the hearth through the passage P, 
communicating with the air regenerating chambers k through 
passages not shown. The heated air and gas co-mingle in the flue 
S.A floor level 'T is formed beneath the upper floor U at a con- 
venient height for charging or tapping the furnace hearth — If the 
furnace is to be used for crucible smelting the work is carried on 
from the upper floor U. The crucibles W are arranged on stands 
on the furnace hearth D, any convenient number being placed 
Should the furnace 


| be used for reverberatory hearth smelting the lower floor T is 


21,193. 


| operated by a rope G and gear H. 


| rams of two cylinders N to a lifting cylinder X. 


utilised for working purposes, the door K being used for charging 
the hearth D and the hole for tapping in the well-known manner. 
August 10th, 1910, 


MISCELLANEOUS. 


September 16th, 1909.—IMPROVEMENTS IN COAL SHIPPING 
Macuinery, Sir W. G. Armstrong, Whitworth and Co., 
Limited, and Roger Wright, all of Elswick Works, Newcastle- 
upon-Tyne. 

A is the ordinary cradle adapted to carry a wagon B, C is the 


shoot, the butt end of which is connected to the cradle, while the | 
If these | 


point is connected by two ropes D to a pair of drums E. 
drums are rotated in the same direction the point of the shoot is 
simply raised, but if they are rotated in opposite directions the 
point is slewed. The shoot may be provided with a door F 
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Movable around 
the point of the shoot is a telescopic spout K cromeced 
ropes L from a jib M on the framing, these ropes passing over the 
.. When it is 
desired to raise or lower the spout the cylinder X is actuated, but 


| when it is desired to tilt it the cylinders N are actuated in opposite 


| directions. 


chain T in any ordinary way. By means of these appliances the 


| coal ean be delivered at any point in the length of the ship's bold 


under the hatchway, and transversely across the ship's hold, ind 
at any level, thus avoiding breakage.—.l gust 10%, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





966,166. LocomoTivE ENGing, F. J. Cole and H.R. Stafford, 


are two or more bolts EE. Each bolt supports and also binds the 
inner ring F of a ball-bearing to the plate B. Revolving on the 
halls H is the outer ring J. In the plate B and passing through 
the slot K is a bolt L for binding the plate B to the body A, the 
position of the ball-bearings having been previously adjusted to 
suit the diameter of the work. Another method, which is an 
adaptation of that described, is shown in the bottom engravings. 
In this case the body is arranged with two or more adjusting plates 
b! B!. Fixed into each plate is a bolt E! which supports and binds 
the inner ring F! of the ball-bearing to the plate B!. Revolving 
on the balls H! is an outer ring J'. Passing through the slots 
K! K! in the body are bolts L! L! for binding the plates B! B! to 
the body after adjusting the position of the ball-bearings by means 
f the pins M M to suit the diameter of the work.—Avyust 10th, 
10 
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MINES AND METALS. 


V77825. July 31st. 1909.—IMrroveMENTs IN) FURNACES. Jarnes 
Warne Chenhall, of 1, Dart-viilas, Totnes, Devonshire. 
This invention relates to an improved furnace, the object beiny 
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to construct on the regenerative principle an open-hearth furnace | duty branch against flow under pressure lower than a predeter- 


such as would be suitable for the treatment of steel, and which 


| steam in an inside and an outside cylinder. 


| vylinders of the saddle is effected. 


| meter on the same service, a common conduit having separate 
| branches containing the respective meters, with an inflow and an 
| outflow common to both branches, and a vertically moving weighted 


may be also used for crucible metal fusion. The hearth rvof A is | and a straight vertical plug fixedly united with said valve and 


Schenectady, N.¥.—Fited February Voth, 1910. 
This patent is fora single piston valve chest to distribute the 


in the arrangement of the ports and passages. The distribution 
valve appliance consists of two double-headed piston valves having 
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Ye 


Ss 





a common valve 


tubular open-ended bodies spaced apart upon 
with the central 


stem ; for communication. through their bodies, 


| passage of the cylinder saddle, and communicating, «around their | 
| lodies, with the bifurcated passage of the cylinder saddle, whereby 


the direct admission and exhaust of steam to and from each of the 
There are four claims. 


966,388. Water Meter, J, 1. Dilts, Long Island Ciy, N.Y., 
ussignoy to Neptune Meter Company, Loug Island City, N.Y., 

“ Corporation of New Vork.—Wiled Decenher 14//, 1909. 
This is for the combination of a high-pressure and low-pressure 


valve operating to open the low-duty branch and to close the high- 


mined minimum and to open the same under a higher pressure, 





sivots S at | 
ed by two | 


P are doors at the mouth of the spout operated by a | 


The invention consists | 


moved therewith under higher pressure to close the low-duty 
There are two claims, 


branch. This is one of several patents 











for modifications in the method of construction taken out by Mr, 
Dilts. F 


966,479. Hyprauntic TeLemoror, F.C. Schoen, New York. 
N, Pcs Us8siGQHor to Lidgerwood Man ufucturing Compan 4, a Co, 
poration of New York.-—Filed July 30th, 1909. 

The nature of this invention will be understood at once from the 





| drawing. Two weights are used to return the piston to the centr 
be the length of the cylinder, at which position alone both th: 
weights rest on the base-vlate. There are four claims. 
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966,588. HEATING Or TURBINE Parts, C. 1. Parsons, Neweust!: 
upou-Tyne, Euglaud -~Filed Jan wary 2474, 1910. 

This is an arrangement for maintaining temperature in glan¢ 

| packings. To this end are used a dummy piston, a spindle, « 
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| gland packing therefor, means for establishing a ffow of hot tui 
| through the gland packing and spindle, whereby a predetermined 
| clearance is maintained during working in the gland and dummy 
piston. There are six claims. , 


966,674. ELAstic VEHICLE Tike, W. H. Equon, Cleceland, Ohio. 
Filed A nqust 14/4, 1909. 





The nature of this invention is sufficiently explained by the 


| drawing. There are five claims. 
967,001, Truek, @. A. Rew, 


Omeha, Nebr Filed April Vath, Iv 











There are nine claiins. 


Links are substitute for hornplates. 
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TOWING THE CAISSON TO POSITION 


THE LAUNCH 











} BM ELA SOT 
j i\% SST LSS 
Ce 


WANT Sear. 


Be 


a 
en 
—— 


ae / 
ee 


——— 


Pe a ~_~—* +e 
J > —; a 
eae 
CMS) 6: ae tt 
a? 5 ER: ad. AD 
ewe we ~~<3t—” 
Se ce ee ee 


5 Vaan” 


A Sm 0 8 a 














PREPARING THE SITE FOR THE CAISSON 


DEMOLISHING THE OLD PIER 














Sept. 9, 1910 


THE ENGINEER 





265 








THE BUENOS AYRES EXHIBITION. 


(By our Special Commissioner in South America.) 
No, III.* 
Buenos Ayres, July 29th, 1910. 

Aurnoucn the Railway and Land Transportation 
Exhibition is barely two weeks old, it has already proved 
fruitful of many valuable object lessons, not the least 
interesting among which, from a manufacturer's and an 
exporter’s point of view, is the appointment of foreign 
representatives in the Spanish-American countries. 
While the Argentine is, and has always been, singularly 
well provided in this respect, other of the Latin-American 
States have been far less fortunate. The results are 
obvious, for in the case of the Argentine Republic the 
supremacy of British trade is still maintained, even though 
it be threatened with one of the severest visitations in the 
form of competition yet encountered ; but in those many 
other States where no agents are established, the ever- 
encroaching rivals in the persons of Germans and 
Americans is spelling something like disaster to British 
connections. 

Not only is personal representation essential on 
account of the difference in language and native customs 
met with, but because it is necessary to acquaint home 
manufacturers with the exact requirements of the parti- 
cular country for whose people they seek to cater, and the 
majority of whom demand as close a study and attention 
as the buyers of one’s own land. This idea seems rarely 
to enter the heads of the British houses which desire to 
build up a South and Central American connection ; and 
they imagine that anything is good enough for the 
Spanish-American markets, and that tastes there are 
much about the same as tastes elsewhere. It needs the 
experience and the persuasion of men on the spot to 
preach effectively other notions, and it is only those who 
have lived and worked among the peoples of the South 
Americas who can tell how difficult it is to please them, 
but now easy, once their ideas are gratified and their 
wishes consulted, to keep them as loyal and steadfast 
customers, 

It has been found by the United States manufacturers 
that this is the case, with the result that they are now 
awakening to the necessity of sending out their most 
successful and energetic “ hustlers,” the question of repre- 
sentation abroad being the theme of the hour among those 
who stand in the position of commercial advisers to the 
trade. It is a fact that while the United States have 
been manufacturing goods of almost every description, 
and in spite of higher labour charges and other expensive 
cost elements are manufacturing them cheaply enough to 
meet the competition of the world, they have failed 
hitherto to secure their proper share of trade for no other 
reason than that they have no accurate information of 
the prevailing local situation, or are poorly represented, 
if, indeed, they are represented at all. 

All this has been, or is being changed. Not only are 
American and German representatives to be found in prac- 
tically all of the Latin-American States, either as permanent 
residents or as regular visitors, but the United States 
Government is assisting the good work by subsidising a 
number of publications, either official or private enter- 
prises, and has organised an admirable commercial institu- 
tion in the form of the International Bureau of the Ameri- 
can Republics for the express purpose of collecting and dis- 
seminating useful commercial information in the three 
languages—English, Spanish, and Portuguese. It would 
be difficult to imagine a British Government counte- 
nancing any such venture, begrudging, as it does, its own 
Consuls answering privately the inquiries of home traders 
respecting matters of interest to them. 

The present successful Transportation Exhibition is 
much beholden to the efforts and energies of the different 
agents who act here as representatives of the leading 
British houses. These men comprise, in all senses, some 
of the most able and most highly esteemed members in 
the British community, and it is no exaggeration to say 
that they stand exceptionally well in the thoughts and the 
regard of the Argentinos. In their hands has reposed for 
upwards of a century the good name and the com- 
mercial repute of Great Britain, and during that time 
they and their forefathers worked as keenly for the good 
name of their country as for their own profit, with the 
result that the word of an Englishman is to-day better 
security to many Argentinos than the bond of any other 
nationality. 

Nor is this the experience of a traveller in Argentina 
only. Throughout the Latin-American States the feeling 
of confidence in the average Britisher prevails, and while 
it is possible that the insular prejudices and the reserve 
of the Englishman may not endear him socially to the 
natives of the particular country wherein he elects to 
dweil, his probity and his good faith ensure for him the 
the utmost respect and reliance. This is a tribute which 
has been paid again and again in my hearing throughout 
Central America, where, however, our commercial holding 
has considerably waned ; and it is certainly no less true 
of the Argentine, and the presence of so influential a body 
as the British commercial community is sufficient 
guarantee that it is not likely to diminish as time 
goes on. 

The value of appointing the best possible men to act as 
agents in foreign countries, even though the same may 
entail an appreciable annual expenditure, is abundantly 
proved by the results. Let it be remembered, therefore, 
that all manufacturers who desire to build up a new, or 
to maintain an existing connection in this country, must 
primarily secure direct representation, if possible a resident 
agent, and preferably one who represents a variety of 
houses handling a number of lines of goods. Manu- 
facturers’ agents dealing through local agents in the less 
important places, or agents who reside abroad, and give 
their time and attention to a number of lines which they 
handle upon a commission basis, taking a commission 
upon all goods sold in their field, whether directly by them 
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or not, but guaranteeing the payment of accounts and 
defraying all their own travelling expenses, may also to 
advantage be employed. Any one of these classes is to 
be recommended, but one or another of them must be 
secured if it is desired to carry on any kind of profitable 
trade in these countries. 

It was hardly to be anticipated that in an exhibition 
principally devoted to railways and their supplies, much 
space would be assigned to such articles as pumps. 
Nevertheless, there are at least three prominent British 
firms who have sent exhibits, among them the well- 
known Glasgow firm of engineers, Messrs. Drysdale and 
Co., Limited, of the Bon-Accord Works, Yoker. Pro- 
bably no manufactures of this kind are better known in 
South America, and especially in the Argentine, where 
the makers have a branch house, than the “ Drysdale 
centrifugal pumps.”’ 

Messrs. Glenfield and Kennedy, Limited, of Kilmarnock, 
N.B., whose agents here are Messrs. Ramsay, Bellamy and 
Co., show a deep well pump with complete installation of 
boiler andengine. The London and Luton firm of Hayward, 
Tylerand Company, Limited, through their agents, Messrs. 
A. G. Pruden and Co., exhibit a 3-cylinder deep well 
pump of 3ft. by 9in., a pump of 4ft. by 9in., another of 
5ft. by 10in., and one of 6ft. by 10in. with all head gear- 
ing complete. There is also one centrifugal pump, and 
all the exhibits have been designed especially for the 
requirements of the railway companies of this Republic, 
for whom they are intended. A full installation of these 
manufactures is now in operation at the waterworks 
belonging to the Municipality of Belgarano, Corrientes, 
as well as in other parts of the country. 

Exhibits of materials for construction are numerous, 
and this is as it should be, in view of the fact that Great 
Britain stands no longer far ahead with regard to the 
imports from various foreign countries of such articles 
as copper, iron, steel, kc. In the first-named, for instance, 
we supply 34 per cent. as against 21 per cent. from 
France ; in material for electric purposes we supply 45 per 
cent.; in iron material for bridges, &c., 52 per cent.; in 
wrought iron 54 per cent.; in galvanised iron 86 per cent.; 
and in steel rails 46 per cent. Where we do not do well 
is in steel sleepers, which are supplied by Germany in 
the proportion of 57 per cent., and by Russia of 39 per 
cent., while in pig and sheet iron we now come fourth or 
fifth on the list, Germany sending in 35 per cent. and 
Belgium 16 per cent. 

The Broughton Copper Company, Limited, of Man- 
chester, has some twenty-one exhibits, well arranged 
and making an effective display, especially with regard 
to the copper calico printing rollers, an aluminium copper 
propeller shaft, and an imposing array of copper ingots. 
The interesting railway supplies include copper rods for 
locomotive fire-box stays, a copper wrapper-plate for 
locomotive fire-box, as is being used now upon a good 
many of the Argentine railways; a copper tube-plate for 
locomotives also employed upon the local lines; and 
a copper front plate similarly used. 

The Eyre Smelting Company, Limited, of Tonbridge, 
Kent, shows some samples of its metal and bearings and 
how they are employed. The claims made for the Eyre 
metal include an absence of heating or scoring, the bear- 
ings not needing attention so frequently when made of 
this metal. It is recommended for use in connection with 
engine piston valves, it being stated that one railway 
which has employed the Eyre valve metal has experienced 
an economy of 8.72 per cent. in fuel and 31.68 per cent. 
in oil. The wear of the valve was, it is said, reduced to 
a minimum—less than jth of an inch, running over 
28,000 miles. 

From the works of the Kirkstall Forge Company, of 
Leeds, have been received exhibits of best Yorkshire iron, 
taken from the International Exhibition of 1851 (London). 
The manufactures of the Kirkstall Forge Company are, of 
course, known pretty well all over the world.. The exhibits 
comprise some very fine specimens of turned pieces, and 
fractures and bends. They show great screwing quality 
and the easy bend of the screwed portion without fracture. 
The samples cut down into discs seem perfectly sound 
and clean to the core. There is one sample of a double- 
ended cone with the ring on the middle, both of which 
were turned out of the solid piece, no weld being any- 
where apparent. 

The Glacier Anti-Friction Company, of London, shows 
some of the classes of its manufactures ; Messrs. Taylor 
Brothers and Co., Limited, of Leeds, have some sample 
pieces of steel under various tests, and some samples of 
best Yorkshire iron under tests; Messrs. Edgar Allen and 
Co., Limited, of Sheffield, display manganese steel railway 
crossings, and a collection of tools made of their steel, while 
the well-known Bessemer and Siemens steel is shown in 
the form of locomotive crank axles, tires, wheels, and 
axles, steel rails, &c.; the Monkbridge Iron and Steel 
Company, Limited, of Leeds, sends samples of its York- 
shire ironstone, pig, manufactured iron and steel in the 
form of wheel centres, steel tires, axles, &c., for locomotives 
and wagons; Messrs. Ashmore, Benson, Pease and Co., of 
Stockton-on-Tees, have some exhibits of their steel work; 
Messrs. William Beardshaw and Sons, of Sheffield, who 
have supplied a great many of the foreign railways with 
their material, have specimens of their high-speed tool 
steel of many kinds; while the Ebbw Vale Steel, Iron 
and Coal Company, Limited, has contributed some 
samples of pig iron, steel sections, coal, coke, bricks, 
laminated springs, and a complete collection of photo- 
graphs of its works. A prominent exhibit, as may be 
supposed, in this section is that of Brown, Bayley’s Steel 
Works, Limited, of Sheffield, which includes samples 
of this famous corporation’s special steels made under 
Bessemer’s and Siemens’ processes—special guaranteed 
spring steel in all sizes for locomotive, carriage, wagon, 
tramway and lorry springs. There are also shown some 
planished steel bars for shafting for engineers, machinists, 
and agricultural implemente, as well as steel forgings and 
special billets and blooms. 

The Yorkshire Copper Works, Limited, has a display 
of seamless copper and brass boiler tubes, and the Eagle 





and Globe Steel Company, Limited, of Sheffield, has a 
collection of samples of all classes of steel, ordinary, 
special, and patented, such as its “ Ultra-Speciai” steel 
for high-speed tools, water-hardened. The Glyce Metal 
Company Limited, of Manchester, is represented by an 
exhibit of its special manufacture, said to be an 
economical substitute for high-priced tin alloys and 
bronzes, which has been adopted by some of the foreign 
railway companies. 

One of the most instructive and interesting stands is 
that devoted to the exhibition of the machine tools made 
by Alfred Herbert, Limited, of Coventry. The agents in 
Buenos Ayres, Messrs. Percy Grant and Co., have secured 
one of the most prominent positions in the British Section, 
and during the greater part of the day the machines are 
shown in operation. The exhibits include capstan lathes, 
hexagon turret lathe, automatic screw machine, twist 
drill grinder, three-spindle ball-bearing drill, vertical 
milling machine, and, standing unworked, a horizontal 
milling machine and a universal cutter-grinder. All the 
machines in operation are operated by Vickers, Sons 
and Maxim motors. At one of the public tests at which I 
was present, I timed the making of a 30in. stay, and 
through all the stages the time occupied was exactly 
4 min., although the same operation had been carried out 
earlier in the day in 34min. The machine deals with 
stays up to the above mentioned length of 30in., making 
them either from the bar or forgings, both ends of the 
stay being screwed simultaneously by tandem die-heads, 
these latter having adjustment to enable the ends to be 
screwed correctly in pitch with each other. A stay 
measuring Yin. in length was completed in 3 min., and 
the explanation of this rapidity and excellence of finish 
obtained is in the fact that the centre of the stay bolt is 
turned with the “ Herbert’ patent roller steady at a feed 
of 15in. per minute along the bed. The threads at the two 
ends of the stay-bolt are screwed at a speed of 1 min. for 
the two ends. The stays referred to are l}in. in diameter, 
and the pitch of thread 11. This machine has already, I 
understand, been described in THE ENGINEER. 

Upon the same stand, besides a number of excellent 
milling and other machines, is shown another equally 
interesting and useful invention, namely, an automatic 
stud machine, also made by Alfred Herbert, Limited. 
The machine deals with double-ended studs up to 1}in. in 
diameter by 9in. in length, and, like the machine already 
referred to above, considering the remarkable amount and 
perfection of the work done, requires very little attention 
upon the part of the operator. Moreover, the exact cost 
of the work executed is very low in proportion. Generally 
speaking, the machine is run in conjunction with a batch 
of other automatic machines, or it can be controlled by the 
same operative who is running a capstan lathe. 

Upon the same stand a fine drilling machine, made by 
W. Asquith, Limited, of Halifax, is also shown. This is 
a 5ft. radial of the well-known central thrust type, and is 
direct-driven by a motor. 

Other important machine tool exhibits include a full 
range by the Consolidated Pneumatic Tool Company, 
Limited—represented by Messrs. Evans, Thornton 
and Co., of Buenos Ayres—comprising a compressor 
“ Haberdash”” receiver with fittings, an assortment 
of hammers, and a number of drills; a mechanical 
wood-worker—belt-driven—and a dise and bobbin sander, 
made by Messrs. Wadkin and Co., shown by the same 
agents; a very large and representative collection of the 
well-known machine tools made by James Archdale and 
Co., Limited, of Birmingham ; Craven Brothers, Limited, 
of Manchester and Reddish; André Citroen, of London; 
Crosier, Stephens and Co., Limited, of Newcastle-on- 
Tyne; J. H. Storey and Co., of London; William Beard- 
shaw and Sons, of Sheffield; the Selson Engineering 
Company—and the Selson Machine Tool Works—of 
London and Coventry ; Drummond Brothers, Limited, of 
Guildford, and others. 








THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. I. 


THE first annual report of the Advisory Committee for 
Aeronautics has just been issued. It is a bulky volume, 
well filled with illustrations, and affords interesting 
reading to the student of mechanical flight. In what 
follows we have endeavoured to give some idea of the 
work done by or under the auspices of the Committee 
during the past year, and to review the other portions of 
the report, containing the remarks and observations of 
several well-known authorities on various subjects 
of aeronautical interest. 

It may be well here briefly to indicate the exact 
position of the Advisory Committee and the work it is 
intended to do. The Committee was appointed on 
April 30th, 1909, and as now constituted consists of the 
following gentlemen:—Lord Rayleigh (president), Dr. 
R. T. Glazebrook (chairman), Rear-Admiral R. H. Bacon, 
Mr. Horace Darwin, Sir G. Greenhill, Major-General 
Sir C. F. Hadden, Mr. F. W. Lanchester, Mr. H. R. A. 
Mallock, Mr. Mervyn O’Gorman, Professor J. E. Petavel, 
Dr. W. N. Shaw, and Captain Murray F. Sueter. On 
May 5th, 1909, the Prime Minister in the House of 
Commons made an important statement showing in what 
way the subject of aeronautics was to be taken up by the 
two branches of the defensive forces of this country. 
Judging from Mr. Asquith’s remarks on this occasion, we 
may say that it is the Government’s intention that the 
Navy shall concentrate its attention on dirigible airships, 
while the Army will devote its energies to the construc- 
tion and investigation both of airships and aeroplanes. 
To aid both these branches in the solution of the many 
practical problems to be surmounted, the National 
Physical Laboratory was asked to organise a special 
department at Teddington, where continuous experi- 
mental research on aeronautical matters might be carried 
out. The superintendence of the work at Teddington 
was placed in the hands of the Advisory Committee, 
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which was also to give scientific advice to the Admiralty 
and War-office departments responsible for the construc- 
tion and use of dirigible balloons and aeroplanes. 

In a later speech the Prime Minister clearly stated 
that the Advisory Committee was neither to construct 
nor invent, but that its duties were to consist of consider- 
ing what was initiated by others, and to assist the 
Army and Navy construction departments by the applica- | 
tion of theoretical and experimental research to the solu- | 





above programme and getting it into working order. In 
some cases the staff in charge of the aeronautical depart- 
ment at Teddington has already accumulated valuable 
data of considerable assistance to the Government 
departments entrusted with aeronautical construction 
work. We will deal first, however, with Dr. Stanton’s 
report on the experimental equipment of the Laboratory’s 
aeronautical department. 

The appliances which have been constructed and 
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Fig. 1—EXPERIMENTAL AIR CHANNEL 


tion of the problems raised in the course of the work of 
these two departments. 

In July of last year the Committee presented an 
interim report wherein a preliminary programme was 
given outlining the experimental work which it was con- 
sidered it would be desirable to undertake. The field for 
inquiry thus forecast was very extensive, and covered 
practically all the chief subjects of critical importance in 
the design and working of aeroplanes and _ airships. 
Research was to be undertaken on such general subjects 
as the forces acting on planes inclined at small angles to 
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erected during the past year comprise :—(1) An experi- 
mental air channel in which models can be exposed to a 
uniform current of air and the resultant pressure and dis- 
tribution of pressure on them determined ; (2) a whirling 
table for the study of the efficiencies of model propellers ; 
(3) a complete testing plant for endurance and efficiency 
trials of light petrol motors in a current of air moving at 
30 miles an hour; (4) two experimental wind towers, each 
60ft. high, for the study of the action of the wind on large 
scale models ; and (5) a tensile testing machine for test- 
ing the strength of fabrics and appliances for making 
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wire from a bracket, the weigh beam being connected tg 
this crosshead by means of an aluminium bracket workin 

on ball bearings about the horizontal axis of the cntee 
head. The beam is thus free to move about either a 
vertical or a horizontal axis. It can also be rotated 
about its own axis as required for the purposes of the 
experiment. The arrangements made for measuring the 
vertical component of the thrust on the experimental area 
are obvious from the figure. For determining the horizonta| 
element, a bell crank lever having its axis on the line X y 
and linked to the end of the weigh beam is provided, 4 
dashpot is carried at this end of the beam for eliminating 
vibrations. od 

The whirling table.—This appliance is shown in Fig, 3 
As ameans of studying problems in airresistance the whirl. 
ing table is very old. As long ago as 1746 Robins employed 
this method, and in 1787 Hutton also used it. Langley's 
classical experiments, which are practically the foundation 
of all modern aeroplane science, were made ona great whirl. 
ing table. At Teddington the “table ” is 60ft. in diameter, 
erected in a galvanised shed measuring 80ft. by 80ft. The 
arm of the “table” is 30ft. in radius, and is constructed of 
light steel tubes connected together by struts and wires, 
This arm is mounted on a centre post, and is rotated by 
14 horse-power electric motor driving through a 28 to] 
reduction gearing. A regulator attached to the motor 
enables the arm to be rotated at from 5 to 30 reyo. 
lutions per minute, corresponding to a speed of 10 to 60 
miles an hour for the propeller testing mechanism. Wight 
feet from the end of the arm is a } horse-power electric 
motor, which drives through a leather belt on to the pro- 
peller shaft at the extreme end. The current for this 
motor is led up through slip rings attached to the foot of 
the revolving central post, and can be controlled from the 
observation table so as to vary the speed of rotation of 
the propeller. 

The propeller dynamometer mechanism is interesting 
and is shown in Fig. 5. It is, of course, designed so that 
the torque applied to the propeller shaft may be co-ordi- 
nated with the thrust thereby generated. The whirling of 
the table in no way enters into the calculations, and is 
merely intended to reproduce actual conditions as far as 
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Fig. 2—DRIFT AND LIFT WEIGH BEAM FOR THE AIR CHANNEL 


a eurrent of wind, and the centre of pressure and the 
surface friction of such planes. The effect on the 
pressure components by superimposing two or more 
planes was also an important point laid down for investi- 
gation under the heading of “General Questions in 
Aerodynamics.” With particular reference to aeroplanes, 
stability problems were to be attacked mathematically 
and experimentally, while investigations were to be 
carried out as to the best materials to employ in aero- 
plane construction, the resistance of the various parts of 
the design, and similar matters. Propellers and motors 


bursting tests on cylinders of fabric by subjecting them to 
internal air pressure. 

The experimental air channel_—The apparatus asso- 
ciated with this part of the work is shown in Fig 1. The 
method adopted is somewhat similar to that used at the 
Laboratory in 1902 for experiments in wind pressure 
research. There is an inner tube of 4ft. by 4ft. square 
cross section, and in the axis of this the model is placed. 
At the end of this tube is a 6ft. Sirocco fan inducing a 
draught through it and delivering the air to an outer 
channel, whence it travels back to the inlet end of the 
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Fig. 3—WHIRLING TABLE 


were to be examined and tested, and various questions, 
relating more particularly to airships, such as materials 
of construction, the gas-tightness and strength of fabrics, 
air resistance of different models, general design, &c., 
were to be studied. Finally, the Committee laid down a 
programme for the study of certain meteorological sub- 
jects, such as wind structure, electrical phenomena, 
the formation of clouds, snow, hail, &c., and other general 
information likely to be of use to the practical aeronaut. 

The past year has been devoted principally to setting 
up the apparatus required for the experimental side of the 


inner tube. The delivery chamber of the fan is provided 
with special guide vanes whereby the “ whirl” of the air 
is removed, and at each end of the inner tube a gauze 
screen is erected so as to produce as uniform a current as 
possible. The measuring appliances consist of a Pitot 
tube gauge for determining the velocity of the air through 
the inner tube, and a special arrangement of weigh 
beams for finding the horizontal and _ vertical 
components—the “ drift” and “lift” —of the thrust on 
the model. The details of the latter are shown 
in Fig. 2. A light steel crosshead is sugnended by piano 


possible. The propeller shaft is carried in ball bearings, 
and terminates in a small generator G, from the voltage 
generated by which the speed of rotation of the shaft may 
be determined at the operator's table. The ball bearings 
have, of course, no axial movement relative to the shaft. 
They are, however, carried on a system of links whereby 
they and the shaft are given a small amount of axial 
movement as a whole. A spring §, the tension of which 
can be adjusted, controls this movement. The driving 
pulley A—see the enlarged view in Fig. 4—rotates on the 
bracket B, and is coupled to the outer casing of a dash- 
pot C. The piston D of this dashpot is mounted on the 
propeller shaft, and is formed with a boss E which pro- 
jects through the end cover, as shown. Kotary motion is 
transmitted from the outer dashpot casing to the shaft by 
way of a coiled ribbon spring F attached to the boss I. 








Fig. 4 


The propeller shaft also carries a drum G against the cir- 
cumference, of which a pencil supported at the extremity 
of a short lever H bears. This lever is mounted on the 
outer dashpot casing. 

In an actual test the spring S—Fig. 5—is adjusted to 
any desired tension and the whirling table made to 
rotate at a constant speed. The propeller shaft is then 
set running, and its speed gradually increased from the 
operating table until the thrust of the propeller is just 
sufficient to overcome the tension of the spring S. At 
this stage the propeller shaft will move back on the link 
work supporting the ball bearings. From a knowledge 
of the strength of the spring S the thrust can be deter- 
mined, and by measuring the circumferential movement 
of the pencil as marked on the paper round the drum G— 
Fig. 4—and from a knowledge of the strength of the 
spring F the torque applied to the shaft to generate this 
thrust can be deduced. A red and a green lamp working 

















Bevis 











te 
om 








Serr. 9, 1910 


THE ENGINEER 


267 








————— 


in con) 
eate when 


Petrol 
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rried out on aeronautical motors under conditions 
ps wroximating as nearly as possible to those prevailing in 
= actual flight. To this end the engine to be tested is 
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f air produced by a Sturtevant fan is passed at 
30 miles per hour. Under these circum- 
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Fig. 4—WHIRLING 


stances, the endurance of the motor is tested by a 
twenty-four hours’ run, while the brake horse-power and 
the petrol consumption is also measured. A 50-kilowatt 
direct-current generator mounted on knife-edges is used 
as an absorption dynamometer for the brake horse-power 
trials. In addition, arrangements have been made for 
examining the performance of the engine and measuring 
its output when its axis is inclined at 15 deg. to the hori- 
zontal. A special type of water-cooled rope brake has 
been designed for this purpose. [For the electrical 
dynamometer an instrument is arranged at the side of 
the plant whereon the torque produced by the motor is 
continuously recorded. On this instrument also will be 
preserved a record of the speed as derived from an elec- 
trical indicator, so that the brake horse-power throughout 
the trial can be readily deduced. 

The wind towers.—Since 1904 experiments on the 
force of the wind have been carried out by the National 
Physical Laboratory, the apparatus employed consisting 
of a tower 50ft. high, with a revolving table, on top of 
which a model surface of large size was exposed. The 
old tower had, however, to be taken down, as its site was 
required for the National Experimental Tank. As it is 
necessary to supplement the air channel referred to above 
by some means for determining dimensional effects, two 
new towers, 60ft. high, have been erected. These towers 


‘ynction with stops on the ball bearing link work indi- | 
the backward movement of the shaft takes place. | 
motor testing plant.—This plant has been | 
| capable of exerting a pull up to 1200 1b. Bursting tests 


to run in an enclosed chamber, through which a | 





are 350ft. apart, and midway between them an observer's | 


hut has been erected. 
are kept, the pressure being transmitted from the models 
on the top of the towers by way of lead pipes passing 
down the side of the tower and through a covered trench 
to the hut. The platform on the top of the towers is 20ft. 
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grips and a sand box and hopper for applying the load at 
any desired rate. A special tensile testing machine is, 
however, on order from Messrs. Avery which will be 


are carried out on sleeves of the material 30in. long and 
3in. in diameter. The ends of these sleeves are closed by 
gun-metal discs, through one of which is led a pipe in 
communication with an air pump. A special form of 
U-tube containing mercury is employed for reading the 
internal pressure, while means are provided for measuring 
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the longitudinal and diametral strain of the sleeve when 
under such pressure. A glass-fronted box surrounds the | 
sleeve when the test is being made. 





AN ARMOURED CONCRETE VIADUCT AT 
ROTTERDAM. 

In the year 1900 the Dutch Government granted to a 
company a concession for the construction and working | 
of an electric railway between a central point in Rotter- 
dam and Scheveningen on the coast, with a branch to the 
Hague. The authorities of the city of Rotterdam 
stipulated that that portion of the line between the 
starting point decided upon—the Hofplein—and the point 
where the line left its area—the Bergweg—these two 
points being about 700m. apart, should be carried on a 
viaduct so constructed that it should not in any way 
interfere with the circulation of the traffic on the streets 
over which it passed. The Government on their part 
insisted that certain of their railway lines near by should 
also be crossed by a viaduct. The distance between the 
Bergweg and the point where these railway lines had to 
be crossed being not more than 900 m., it was decided to 
construct the viaduct from the Hofplein to beyond the 
latter place. This meant that the viaduct had to be 
1600 m.—very nearly a mile—in length. 

It was considered that a masonry construction would 
be out of the question, both by reason of its expense and 
because of the numerous and heavy foundations which 
would be required. It was further decided that it would 
not be sufficiently economical to build the viaduct of 





steel, partly because of the cost of upkeep, and hence 
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(Fig. 1—SECTIONS OF THE VIADUCT 
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Snar over a Street 13°5 metres wide 


apart, in the ground between these. A glance at Fig. 1, 
which shows sections of different portions of the viaduct, 
will serve to illustrate this. On the piles beams or 
sleepers, 20cm. by 30cm., were laid longitudinally, and 
on the top of these were arranged cross beams, 20cm. by 
15 cm., and on top of these again flooring, 7cm. thick. 
In the normal bays or spans, which vary slightly, but 
which average from 7 m. to 8m. in width, the upper face 
of the timbering is about 2.83 m. below datum level, 
shown in Fig. 1, while under the bays or spans over 
streets, it is 4.10 m. below this level. This arrangement 
was deemed necessary, so as not to interfere with the 
various canals of the city. On the woodwork so formed 
the foundations for the abutments and piers were laid. 
They consisted of heavy blocks of concrete, the upper face 
of which was taken up to 1.83m. below datum level, 
that is to say, 0.83 m. below the level of the street in the 

















Fig. 2—PIER_IN COURSE OF CONSTRUCTION 


case ot the drawing, Fig. 1. This method of construct- 
ing the foundations was applied only for the portion of 
the viaduct between the Hofplein and the Bergweg. For 
the section between the latter place and the point where 
the railway is crossed the armoured concrete of the 
viaduct structure rests directly on the heads of the piles. 
The whole of the work was divided into three sections, 

i.e., Hofplein-Zomerhofstraat, Zomerhofstraat-Bergweg ; 
and Bergweg to the point where the railway is crossed. 
The superstructure of the first of these sections is com- 
posed of 63 normal bays, with 58 piers, and six bays cross- 
ing streets with 12 abutments, and an intermediate pier. 
Starting from Zomerhofstraat there are also the following 
bridges :— 
wit One skew bridge of 21.70m. span. 

One bridge of 10.0 m. ie: 
*~ One two-arch bridge, each arch having a 13.5m., span. 
= [One bridge of 20.0m. span 

One bridge of 15.0;m. 

One bridge of 20.0m. ,, 
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in length by 3ft. 6in. in breadth, and can be turned on a, armoured concrete was finally chosen as being the most | Between each of the bays crossing streets there are 
circular track into any desired direction. It is proposed | suitable material. 


to erect other towers of a lighter construction, and when 


Without going into details as to the preliminary work, | 


several normal span bays, the width of which from 
centre to centre varies between 7.95 m. and 8.40m. The 


the whole is completed it is hoped that the variations in | and as to the reason why there should have been so much | piers supporting these bays are 65cm. wide, while the 
wind velocity and resistance and other information relat- | delay in starting, we may say that a commencement on | width of the abutments corresponds with the spans of 
ing to wind structure may be obtained over an area of | the foundations was made in 1904. The piles used in the | the arches of the bridges, and varies between 2.5m. and 


about 400ft. by 50ft. 


Hofplein portion varied in length from 14 m. to 20 m., and 


Mechanical tests on fabrics.—Tensile tests are carried | besides being arranged under the various abutments and | 


5.35 m. 
Each pier of a normal bay or span is composed of 


out at present on an apparatus consisting of shackles and | piers, they were also driven, though at greater distances | four columns 40 cm. by 65 cm. thick. These four columns 
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THE ROTTERDAM VIADUCT UNDER CONSTRUCTION 











Fig. 3—-WOODEN CENTERING FOR A NORMAL BAY 
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Fig. 4—SHUTTERING FOR A 20m. SPAN 

















Fig. 5—VIADUCT OVER THE RAILWAY LINE 





Fig. 6—20 m. 





SPAN ACROSS A STREET 














Fig. 7—ARMOURING OF AN OBLIQUE ARCH 


are tied together from their bases up to the springing of 
the arch by two walls, each 8cm. thick, as may be seen 
in the section EF.—Fig. 1. In addition, they have at 
their feet an enlarged base or shoe, with a width of 1.70 m., 
so as to spread the pressure over as large a surface 
of the. concrete foundations as possible. These four 
columns, .the total width covered by which is 5.5m., 
support the four-armoured conerete girders which go to 
make up the arch. .Each beam or girder is 30cm. wide 
and 45 cm. deep at the crest of the arch, and 145cm. deep 
where it joins pier or abutment, as the case may be. The 
distance between, an outside and-an inside arched girder 
is 1.5 m., this distance having, of course, been chosen so 
that the centres.of the girders might come directly under 
the centres of the rails, which are laid above them in a 
manner which will be pointed out later on. As will be 
seen in the engraving—Fig. 12—the lower faces of these 
girders are curved or arched, while the upper faces are 
flat. The under sides of the arches are connected together 
and filled in with a covering or ceiling of armoured con- 


crete 8 cm. thick, which is joined up solid with the 8 cm. 
walls built to cover up the columns of the piers as 
already mentioned. On the upper faces of the girders a 
flat flooring of concrete 12cm. thick as an average has 
been arranged to support the ballast of the lines. 

In order to put the concrete of this flooring in position, 
use was made of concrete slabs 4cm. thick, which were 
laid on extensions of the arched girders, and which were 
just of sufficient strength to support the weight of the con- 
crete while the latter was being got into place and was 
setting. 

The covering on the soffit of the arches serves partly to 
impart stiffness to and to tie the girders together, but it 
possesses at the same time the advantage that it protects 
the principal portions of the structure from the influence 
of variations in temperature. The 
spaces so formed also reduces to a minimum the noise 
produced by the passage of trains. This precaution serves 
to render the spaces covered by the normal bays or spans 


more habitable, for the company owning the concession | 


Fig. 8-A NORMAL BAY 


air enclosed in the 





IN COURSE OF CONSTRUCTION 


intends to arrange these spaces so that they may serve as 
shops, stores, &c., and several have already been brought 
into use for this purpose. 

The construction of the bays or spans crossing streets 
is in principle identical with that of the normal bays. 
On account, however, of the greater length of span, the 
four supporting beams are made stouter. At the top, for 
example, the transverse section has a width of 40 cm. 
The depth of the girder at the crest of the arch is 45 cm., 
and this latter figure may reach as much as 245 cm. 
where the arch joins a pier oran abutment. This greater 
height does not allow of a depth of 35cm. being left 
between the level of the footpaths and of the flooring of 
the bridge. depth of only 22cm. is available and in 
consequence steel, instead of wooden sleepers had to be 
employed. Both types of construction are shown in the 
drawing, Fig. 1. 

A footpath 90 cm. wide is arranged on both sides of the 
viaduct. The upper level of these footpaths is 35 cm. 
above the level of the flooring, which is itself 75 cm. 
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, tops of the arched beams. A sort of trough 
pa ide pat 85cm. deep is thus formed, and in this 
trough is deposited the broken ballast for the line, on 
which the sleepers with the rails fixed to them are 
rranged. As these sleepers are 15 cm. thick, there is 
hetweet them and the flooring a depth of 20cm. of 
pallast. Iron hand-rails are fixed at the edges of the 
footpaths, the standards supporting them being simply 
leaded into the flagstones of the footpaths. : 

The abutments of the bays or spans crossing streets 
are composed of four uprights of armoured concrete 
40cm. by 40cm. in section. These are joined together 
by two frontage walls of 40 cm. and are erected on an 
armoured concrete supporting floor 30cm. thick, which 
rests on the top of the concrete floor proper. The object 
of this floor is the transmission of the weight as equally 
as possible over the whole of the foundation. Moreover 
with the idea of distributing the weight of the super- 
structure as equally as possible over the four uprights 
the latter are joined together at a point level with the 
springing of the arches by a horizontal wall or floor of 
armoured concrete. The spaces formed by the walls are 
filled with weak concrete without reinforcement. This 
py reason of its weight helps to ensure the stability of the 
whole structure. 

The system of armouring employed in this section is 
for the most part composed of a combination of round 
and sectional iron of L T and — forms. These latter 
sections were got into position first, the round bars being 
added afterwards, and the whole bound together with 
jron wire. In one part where the viaduct was enlarged, 
the use of sections was given up, because their employ- 
ment gave rise to difficulty, and only round bars were 
used at this point. 

The building of the Hofplein-Zomerhofstraat section, 
which constitutes in a way the terminus station and its 
dependencies, was begun in 1905. This portion, which 
at first sight is only an enlarged continuation of the 
section already described, really differs considerably from 
it as regards construction. 














Fig. 9—PLACING REINFORCEMENT IN POSITION 


Zomerhofstraat is about 8m., is gradually increased to 
46m., so as to provide the space necessary for the four 
lines required for the making up and despatching of the 
trains. In this portion the flooring rests on arches 
20cm. thick at the summits and 30cm. thick at the 
springing. The springing of the soffit of the arch is here 
2m. above the datum level, and the summit 4.12m. 
above it, so that there may be a layer of ballast 20 cm. 
deep between the armoured concrete floor and the 
sleepers. In order to allow for the difference of pressure 
due to the two adjacent different types of construction, 
the arches rest at their springing on massive beams 
60 cm. by 80 cm. at the top and 40cm. by 115cm. at the 
base. The four tops of the uprights of the piers are here 
reinforced for a height of 2} m., with T irons 50mm. by 
50mm. by 5mm. In order to ensure a good joint, and to 
transmit the pressure in a uniform manner to the non- 
reinforced foundations, the columns are joined together at 
their lower extremities by a layer of armoured concrete 
150 cm. wide and 30 cm. thick. The number of points of 
support for each beam depends upon the width of span, 
but the maximum distance between the columns never 
exceeds 180cm. The broken ballast which has been 
spread over the arches is kept in place by vertical walls 
10cm. thick. These are reinforced and jointed to the 
arches by dovetails. Into these walls are leaded the up- 
rights of the hand-rails. 

The run of normal arches is interrupted at a point 
where the City of Rotterdam has arranged a street 10 m. 
wide. This projected street will pass between two 
abutments. On the Hofplein side the abutment comes 
next to a sequence of fifteen normal arches. Here a 
space has been formed which is destined to hold goods 
and luggage. After this abutment the use of arches has 
been discontinued, and their place is taken by an arrange- 
ment of straight girders and flooring, supported by beams 
carried on the columns—a method of construction which 
fits in better with the provision of access and departure 
Staircases, and with the erection of the service buildings, 
station-master’s house, &e. 

The third part of the viaduct, which was begun in 1906, 





Its width, which at the | 








includes, as already stated, the construction of the section 
between the Bergweg and the crossing of the railway. 
This portion outwardly resembles the other two, but it 
differs from either in that its reinforcement consists 
exclusively of round and flat bars, and in that, as we 
have said before, it is built on the heads of the piles 
without any intervening block of concrete. For the 
foundations of the bays or spans crossing roads, how- 
ever, the method of construction of the foundations of 
the other parts has been followed, that is to say, the 
extra concrete is retained. 

This last portion of the work has a total length of 
961 m., and is made up of 79 normal arches, varying 
from 7.40 to 9.45 m. in span; two arches crossing streets, 
with spans of 12.181n., one bridge with two openings, and 
a central pier crossing a street 25m. wide; one arch 
with a span of 20m., also crossing a street; one arch 
with a span of 15.14 m.; five intermediary abutments ; 
two arches, with a span of 6m., and one with a span of 
10.7 m.—all crossing canals- and finally, the junction 
abutment. 

By the foregoing it will be seen that in this third 
section there are four different types of construction. 
In the first type the four columns of each pier rest 
on a shoe or base piece of 4 form, the width of the side of 
which is 2.40 m. Its thickness is 70 cm. in the centre 
and 50 cm. at the edges. These shoes or base pieces are 
in the case of normal piers, connected together by four 
coupling beams 1.3m. deep and 35 cm. wide. The master 
beams have been tied rigidly together by means of a 
coupling cross-piece. Each shoe rests on 22 piles from 16 

















Fig. 1O—-ARMOURING AN ABUTMENT 


to 20 m. long, and the head of each pile is provided with 
a spiral capping of iron which is buried in the concrete 
placed round the beds of the piles. 

The second type of construction, which is used where 
streets are crossed, is very similar to the foregoing. 
Independently of the points of support of the large arches, 
the abutments of the bays which cross streets serve to 
compensate for the difference in the horizontal forces on 
the two sides—differences which, apart from the unequal 
size of the arches, might be caused by the action of tem- 
perature or of shrinkage, or by reason of the rolling loads 
in the horizontal direction, such, for example, as those 
due to breaking the train wheels. The abutments ensure 
that the whole structure should be more stable, but, as 
they are relatively few in number and as the distance 
between two consecutive abutments is great, it has been 
deemed necessary to provide a certain number of very 
rigid points between them, and with this object the four 
arched girders and the four longitudinal joining beams, 
have been replaced in these intermediate reinforced con- 
crete piers by walls 80 cm. thick, carried up from the 
heads of the piles to the underside of the upper flooring. 
These walls are connected together at their bases by a 
layer of armoured concrete, 50 cm. thick, into which the 
heads of the piles project a distance of 20cm. Rigidity is 
further increased by means of two facing walls, 15 cm. 
thick. 

The fourth type of construction is employed for crossing 
acanal. A break in the longitudinal coupling beams of 
the normal bays or spans,was necessary at this point. 
To fill up the gap four thick supporting walls were built, 
which, like those for the intermediate abutments, are 
coupled together by two facing walls, 15cm. thick, and 
rest on a flooring similar to those arranged under the 
piers of the normal bays or spans. At their bases the 
walls are joined together by a flooring, 10cm. thick, which 
covers the aqueduct for the whole of the area. The 
construction of the bay crossing over a third portion of 
the aqueduct is identical with that for the bays or spans 
crossing roads. A little beyond the northern abutment 
of the bay or span crossing: the Bergweg the viaduct has 
been widened to a width of 60 m. for the construction of 
a platform for the accommodation of passengers wishing 
to enter or descend from the trains at this point. 

To enhance the appearance of the whole viaduct the 
abutments and all other parts of the structure in sight 
have been provided up to some height with a facing of 
blue stone 12}.cm. thick. The surfaces above this stone- 
work, the under sides of the footways and the introdos 
have been covered with designs in artificial sandstone. 
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The concrete used in the work was composed for the 
most part of 450kilos. of Portland cement to half a 
cubic metre of river sand and one cubic metre of gravel, 
the sizes of the stones in which varied between 5 mm. 
and 80 mm. in diameter. For the walls of the abutments 
the amount of cement used for the same proportions of 
sand and gravel was only 300 kilos., and for the founda- 
tions only 225 kilos. 

In calculating the stresses, it was taken as an hypo- 
thesis that the weight to be allowed for should be repre- 
sented by as many bogie locomotive engines, weighing 
in working order 105.5 tons each, as could be got on the 
lines on the bridge, and that there should further be an 
additional load equal to that due to 400 kilos. per square 
metre distributed over the area of the footways. The 
calculations for the flooring and footpaths were taken out 
on the hypothesis that the stresses would be taken by the 
reinforcement and not by the concrete. 

Below are given some of the results obtained during 
the tests:—A 20m. arch was deflected 3.26 mm., or 
sriv of the span. A 15m. arch was deflected 1.57 mm., 
or gs's5 Of the span. The normal bays not resting on 
abutments were deflected as an average 1mm., or 
gta of the span ; while normal bays resting on abutments 
were only deflected 0.6125 mm., or , 5455 of the span. 

The series of engravings which we give on page 276 
and accompanying this article afford an excellent idea of 
this structure, and of the methods of construction and 
armouring employed. 








THE VELOCITY OF THE CIRCULATING WATER 
IN SURFACE CONDENSERS. 
By R. M. NEILSON, 


In designing a condenser certain quantities must be 
known or assuined, and certain other quantities can 
then be determined. In the writer’s opinion the quantity 
of water to be passed through the tubes per minute and 
the internal diameter of the tubes should be determined 
before the velocity with which the water is to pass 
through the tubes is finally settled. 

The questions of tube diameter and quantity of water 
have been discussed in previous articles. The present 
article will deal with ‘he important question of the 
velocity of the water through the condenser tubes. 

High water velocity is conducive to a high rate of 
condensation of the steam, and therefore allows of the 
employment of a relatively small extent of cooling surface. 
On the other hand, high velocity calls for a relatively 
great expenditure of circulating water pump power, and a 
relatively powerful pump with engine or motor for driving 
it. Above a certain velocity, the benefit, as regards the 
condensation rate to be derived from increased velocity is 
relatively small—as will be shown later on—while the 
pump power rises at an ever increasing rate. Below a 
certain velocity the effect of further reduction of velocity 
on the pump power is negligible, while the effect of such 
reduction on the condensation rate is very marked. There 
is therefore always a best velocity to employ, but this 
best velocity is not quite the same in every case. The 
purpose of this article is to show the limits within which 
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Fig. 1—EFFECT OF VELOCITY ON CONDENSATION RATE 


this best velocity lies, to give examples, and to explain 
how the best velocity can be ascertained in any case. 
It will be convenient to adopt the following notation :— 
S = square feet of cooling surface in condenser. 
< = pounds of steam which can be condensed per 
square foot of cooling surface per hour per 
degree Fah. -difference in temperature between 
steam and water. 
number of tube elements.* 


L = length of tube elements in feet. * 

p = absolute pressure in condenser in pounds per 
square inch. 

t; = inlet temperature of circulating water Fah. 

t. = outlet temperature of circulating water Fah. 

t, = temperature of saturated steam corresponding to 
the steam pressure within the condenser 
(commonly called the temperature correspond- 
ing to the vacuum). 

6 = ty ae 

Q = pounds of circulating water passed through con- 


denser per hour. 
v = velocity of circulating water through condenser 
tubes in feet per second. 
H = head in feet required to drive circulating water 
through condenser. 

It is known that the condensation rate is influenced by 
the velocity of the circulating water toa great extent at 
certain velocities and to a less extent at higher velocities, 
but the precise nature of the relation between K and v 





* By a tube element is meant the one, two, three or more tubes which 
the water passes through in series. If a condenser has, say, 6000 tubes, 
each 9ft. long, and the water makes three through the tubes, there 
will be 2000 tube elements, each of a length of 27ft. 
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cannot be said to be settled. There is reason, however, 
to believe that K is influenced by variation of v in a 
manner which can be expressed by an equation of the 
nature of 

| See 
C Cs 

ries 

where C;, Ca, Cs, Cy, depend on the vacuum within the 
condenser, the amount of air, the cleanness and dia- 
meter of the condenser tubes, and the general design of 
the condenser.} There can thus be an infinite number 
of curves connecting K with v; three such curves are 
shown in Fig. 1. All three curves illustrate the fact— 
important in the present investigation—that as v in- 


K = 


creases, — isa diminishing quantity ; or, in other words, 
Zo 

the rate of increase of K with increase of v diminishes as 

v rises in value. 

The frictional head required to be overcome in pumping 
the circulating water through a condenser is well known 
to vary—approximately, at least—as the square of the 
water velocity. This constitutes the direct effect of 
water velocity on frictional head ; but there is also an in- 
direct effect. For a constant quantity of water passed 
per hour through the condenser and a constant internal 
tube diameter, the number of tube elements must vary 
inversely as the velocity; and, as the tube elements are 
reduced in number—to suit increased water velocity—they 
must be increased in length to give the requisite cooling 
surface. This increase in length of tube element may 
necessitate an increase in the number of water passes to 
avoid an excessive tube length. Increase in length of 
tube element and increase in number of water passes 
both augment the frictional head and constitute the in- 
direct effect cf water velocity on frictional head. 

From the above it can be shown that H varies as a 
power of v, whose index is variable, but always greater 
than two. The demonstration is as follows :— 

The cooling surface is proportional to the product of 
the number of tubes and the length of the tubes, or to 
the product of the number of tube elements and the 
length of the tube elements. 

Loc “3 phoma sey es et 
a’ 


Therefore 


Now, the quantity of water passed through the condenser 
in unit time is proportional to the product of the number 
of tube elements and the velocity of the water. 
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Therefore > 
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and hence Le se se Piel pie: aD 


But for a condenser required to condense a given 
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Fig. 2—Effect of Velocity on Frictional Head 


weight of steam per hour, S varies inversely as K. More- 
over, if ¢, and ¢,, or at least their difference, is fixed (as 
ought to be the case before v is considered), Q is a 
constant. 
Therefore Me enw ks 
K 

Now, referring to Fig. 1, it will be seen, as previously 
pointed out, that v has a varying influence on K. This 
fact will be evident also by considering equation (1), 
and a little more knowledge will be gained by doing this. 


When, in this equation, v is infinitely near zero, if C, | 


were also zero, C, would be negligible, and K would vary 
directly as v; and, when v is infinity, K will be inde- 
pendent of v. 

C, is never zero, but is always small, and v can never 
be infinitely great. 

Therefore K o< v4 
where a is always greater than zero and always less 
than unity. 

Therefore from (5) 

L cc yl-« 
oc wv! Se a 
where / is always greater than zero and always less than 
unity. 

As H varies as L, and as v’, besides being affected by 
the number of water passes, which are never less, but 
may be more, with high than with low values of L, it 
follows that, as previously stated, H varies as a power of 





} See article by the writer in THe Enxoixeer of February 12th, 1909, on 
“ the Transmission of Heat between Fluids,” irom which article Fig. 1 is 
reproduced. 


v, which decreases with decrease in v, but whose index is 
always greater than 2. 

Fig. 2 shows the general nature of the curve connect- 
ing H with v. The abrupt vertical rises in the curve are 
caused by increases in the number of water passes. At 
low velocities it will be sufficient for the water to make 
one pass only through the tubes. At somewhat higher 
velocities two passes will be desirable to avoid an 
excessive condenser length; at still higher velocities 
three passes will be required, and so on. The number 
of water passes to be employed with any velocity will, 
however, depend on the permissible or desirable tube 
length, which will not be the same in all cases. 
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Fig. 3—No External Head. § = 20 


Figs. 1 and 2 show that at high velocities the head 
increases at a very rapid rate, while K increases but 
slowly. At low velocities, on the other hand, change of 


velocity produces little effect on the head, while it has a | 


very material effect on K. An inspection of these figures 
is alone sufficient to prove that extremes of velocity are 
undesirable. To find the best velocity in any case requires, 
however, a considerati.n of the cost of the condenser 
cooling surface, the effect of variation in the frictional 
head on the cost of the circulating water pump, with its 
actuating motor, and the cost of energy to drive the 
pump. The problem is of somewhat the same nature as 
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Fig. 4—No External Head. § = 11. Cost of Energy id. per Hyd. 
H.P. Hour. (For Second Series External Head = 35ft.) 


that dealt with in a previous article in which was investi- 
gated the best value for 6.* 

If the plant is to be employed nearly continuously, the 
cost of energy for driving the pump is obviously of more 
importance relatively to the initial cost of the plant than 
if the plant is run only a small fraction of the total 
number of hours in a year. The best velocity to employ 
also depends on the cost of the energy to drive the pump. 
This question of cost of energy was dealt with in the 
previous article above referred to, and need not again be 
discussed. The question of the amount to be allowed for 
interest, depreciation, repairs, kc., was also dealt with in 
this previous article, and need not be again considered. 
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Fig. 5—No External Head. § = 4 


Figs 3, 4, and 5 show the best velocity to employ when 
the head to be overcome is only the frictional head within 
the crndenser, a total absence of external head being 
assumed. In each case the condensing plant has been 
assumed to be of a capacity sufficient to deal with 
56,000 lb. of steam: per hour, and to maintain a vacuum 
equivalent to an absolute pressure of 1.5]b. per square 
inch with condensing water entering the condenser at 
82 deg. Fah. The annual charge for interest, deprecia- 





tion, repairs, maintenance, taxes and insurance has been 
taken at 15 per cent. of the initial cost of the plant, It 
has also been assumed that the circulating pump is of 
the centrifugal type, driven by an electric motor, and that 
the cost of electric energy to drive the motor is equivalent 
to three-farthings per hydraulic horse-power-hour, Tho 
results would not, however, be greatly affected jf the 
pump were driven by a steam engine instead of ay 
electric motor, provided the cost of steam to drive this 
engine was equivalent to three-farthings per hydraulic. 
horse-power hour. In these figures, as also in the gue. 
ceeding figures, the ordinates indicate the annual charge 
which takes into account the interest, depreciation, main. 
tenance, e., on the first cost of the condenser, pump 
and motor, and also the cost of energy to drive the 
pump; but, instead of the total charge, the ordinates 
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Fig. G—External Head — 35ft. § — 20 





| show only the difference between the charge under the 
| particular conditions and the charge under standard con- 
ditions. The standard conditions comprise 6 = 11, and 
v = 3, with W, p and ¢,, as above stated, and with an 
external head of zero for Figs. 3, 4, 5, 9, 10, and 11, and 
an external head of 35ft. for Figs. 6, 7, and 8, and also 
for Fig. 4 when this figure is considered in the second 
series, as will be subsequently explained. The stan- 
dard conditions for Fig. 12 are mentioned later on. 
In Fig. 3, 5 has been given a value of 20, and Q is con- 
sequently 4,000,000. In Fig. 4, 6 is 11 and Q is 
2,435,000. In Fig. 5, 6 is 4 and Q is 1,866,667. In each 
case three plant load factors} have been assumed, namely, 
10, 20, and 834 per cent. It will be seen in Figs. 3, 4 and 5 
that the best velocity depends to a certain extent on 4, 
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Fig. 7—External Head = 35ft. 6 =4 


and to a greater extent on the plant load factor, but in no 
case is it less than 23ft. or more than 5ft. per second. 
Figs. 6 and 7 are drawn for conditions the same as 
Figs. 8 and 5, except that a cooling tower is included in 
the condensing plant, and an external head of 35ft. is 
assumed, so that the total head to be overcome by the 
pump consists of this 35ft. plus the frictional head 
in the condenser. Fig. 8 is an additional figure of the 
same nature as 6 and 7, but with 6 equal to zero, and () 
equal to 1,648,000. Figs. 6, 4, 7 and 8, in the order 
here given, constitute a series in which 6 is progressively 
decreased and Q progressively increased. As the ordinates 
in all the figures represent differences only from the values 





. “* calculated according to equation (4) in the article before referred 
to in THE Enaivzer of June )7th, 1910. 





* see Tue ENGINEER, June J7th, 1910. 


+ Plant load factor is defined in this article, 
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aes .y standard conditions, and as these standard 
obtained st in Fig. 4, this figure serves whether or 
wo Hey is a cooling tower and an external head, and 
_ fore belongs to both series. The cooling tower 
ei .xternal head make a great difference in the total 
ye al charge, but make no difference in the best velocity 
on Joy in the condenser tubes. It will be seen that 
io the Tecond series the best velocity is never below 2#ft. 
second or above 5ft. per second. 
To show the effect of varying charges for energy to 
drive the pump on the best velocity, Figs. 9, 10 and dl 
have been drawn. These three figures, together with 
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Fig. 8—External Head = 35ft. §- 0 

Fig. 4, form a series in which the conditions are alike, 
except that the charge for pump energy varies. In the 
case of Fig. 9 the charge for energy is a halfpenny per 
hydraulic horse-power-hour; in Fig. 4 the charge is three 
farthings; in Fig. 10 a penny; and in Fig. 11 three- 
halfpence per hydraulic horse-power-hour. The order of 
the figures in the series is, therefore, 9, 4, 10, 11. In 
Fig. 9 the best velocity will be seen to vary from about 
3hft. to about 49ft. per second. With higher charges for 
energy the best velocity varies less; and, with a charge 
of three-halfpence per hydraulic horse-power-hour, as 
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Fig. 9—No External Head. § = 11. Cost of Energy jd. per 
Hyd. H.P. Hour. 
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shown in Fig. 11, the best velocity is never far removed 
from 3ft. per second within the range of plant load 
factors considered. The curves have been drawn for no 
external head, but the same results would be obtained 
with any external head, as the hydraulic horse-power 
would be increased by an equal amount all over. 

Inall the curves only one vacuum has been considered, 
and likewise only one inlet temperature for the circu- 
lating water. To give curves for other vacua or other 
inlet temperatures would multiply the number of 
figures to an extent unsuitable for the present article. It 
may be said, however, that the curves would be little 
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Fig. 10—No External Head. § = 11. Cost of Energy td. per 
Hyd. H.P. Hour. 


changed for other vacua if the inlet temperature of the 
circulating water were increased or reduced by an amount 
equal to the increase or reduction in the temperature 
corresponding to the vacuum. For example, the curves 


would be nearly the same for a vacuum of 27.7 (tempera- 
ture 106 deg. Fah.) with an inlet circulating water tem- 
perature of 72 deg. Fah., or fora vacuum of 28.3 (tempera- 
ture 96 deg. Fah.) with an inlet circulating water 
temperature of 62 deg. Fah. 





A case not covered by the curves is where only a mode- 
rate vacuum has to be maintained with low temperature 
circulating water; and to show that even under such con- 
ditions the best circulating water velocity is still within 
the limits shown in the preceding diagrams, Fig. 12 has 
been prepared. This figure shows the best velocity for a 
vacuum equivalent to an absolute pressure of 24 lb. per 
square inch with a circulating water admission tempera- 
ture of 55 deg. Fah.; 8 has been taken at 30 and Q is 
1,120,000. The other conditions are the same as in the 
curves of the first series, namely, those in Figs. 8, 4, and 
5, and, as before, the ordinates in the figure represent dif- 
ferences, the standard conditions in the present case 
being P = 25, W = 56,000, t; = 55,5 = 30, and v = 3. 

It will be seen that the best velocity lies between 3ft. 
and 44ft. per second for all plant load factors from 10 per 
cent. to 33} per cent. 

In preparing the diagram no account has been taken 
of the weight of the plant—except as far as this directly 
affects its cost—or the space occupied by it~ Weight 
and space are factors which require consideration, and 
are of more or less importance. Except, however, in 
the case of steamships, locomotives, motor cars, aero- 
planes, and such like, weight and space are usually of 
small importance relatively to cost, and even in many 
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Fig. 11—No External Head. § = 11. Cost of Energy 14d. per 
Hyd. H.P, Hour. 


steamships, e.y., cargo boats, weight and space, if they 
could be allowed for in preparing curves, such as those 
shown in Figs. 3 to 12, would not greatly affect the best 
value for v. 

In steamships in which the circulating water pump is 
driven direct from the inain engine, the cost of hydraulic 
horse-power is relatively low. This tends to raise the 
value of the best velocity. On the other hand, excepting 
warships, low plant load factors are not common on 
steamships. The engines usually work at nearly full 
power and seldom for a less aggregate than one-third of 
the total number of hours in ayear. There are, of course, 
exceptions, such, for example, as passenger steamers 
which run only during the summer months of the year. 
Now a high load factor tends to lower the value of the best 
velocity, as can be seen by reference to the diagrams. 
Therefore high load factor and low cost of hydraulic 
horse-power have opposite effects, so that, except when 
the question of weight is of great importance, the value 
of the best velocity for steamships will usually be within 
the limits shown on the diagrams. 

The conditions en warships are exceptional, and these 
vessels call for separate consideration. Certain yachts 
and passenger steamers are somewhat similar to warships, 
in so far that lightness is of great importance and the 
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Fig. 12—No External Head. § — 30 





plant load factor is low. Special conditions also some- 
times occur on land. 

Unless in such exceptional cases, however, it will be 
seen that the best velocity at which to drive the circulat- 
ing water through the tubes of a condenser lies between, 
say, 24ft. and 5ft. per second, and its exact value can 
be found when the conditions are known. 

Much has been done in recent years in attempting to 
reduce the necessary cooling surface in condensers. 
Sometimes success has been attained by improvements 
in design without altering the water velocity, the results 
being in every way good. In other cases the reduction 
in surface has been wholly or partly attained by increas- 
ing the water velocity. Where the velocity was previously 
unduly low, the change in design has been beneficial ; 
but the writer believes that in many cases, in order to 
obtain great reduction in surface, the increase in velocity 
has been pushed too far. 

When it came to be generally recognised that turbines 
benefited greatly by a high vacuum, there was a tendency 
to push the vacuum too far till the increase in the cost of 
obtaining the vacuum was greater than the increase in 
the benefit derived from it. So with condensers and 
water velocity; in many cases, the writer considers, the 
velocity has been made too great, till the cost of the 
increase in the velocity is greater than the -benefits 
derived from the increase. The question, in fact, has not 
received the consideration which it deserves. 


A GERMAN ELECTRICAL MANUFACTURING 
TRUST. 


THE first stage of the huge combination in the German 
electrical engineering industries, which is announced this 
week, occurred indirectly a few weeks ago, when the 
Zurich Bank for Electrical Enterprises, which was origi- 
nally formed as an investment and promoting company 
by the Allgemeine Elektrizitiits Gesellschaft, of Berlin, 
and is still intimately associated with it, made an offer to 
the Lahmeyer Electricity Company of an exchange of 
shares. The offer was accepted, and is now in process of 
being completed. As the Lahmeyer Company holds 
£800,000 of shares in the Felten and Guilleaume- 
Lahmeyer Works, it will be seen that the Zurich Bank or 
the Allgemeine Company has obtained an interest in the 
latter manufacturing firm to this extent; but even this 
large sum was insufficient to realise a controlling interest 
in a company having a share capital of £2,750,000. 
Although not hitherto known, it now turns out that,,in 
consequence of the unfavourable results attending the 
operation of the Frankfort dynamo works of the Felten 
and Guilleaume-Lahmeyer Works in 1909, the company 
entered into negotiations for the disposal of these works, and 
the transaction just effected by the Zurich Bank for 
the A.E.G. group may, therefore, be regarded as a preli- 
minary to the latter acquiring the works as is now pro- 
posed. In fact, the dynamo works are to be trans- 
ferred, exclusive of debits, to the A.E.G. in the form 
of a new company, with a share capital of £500,000, 
and a reserve fund of £150,000, whilst new shares in the 
A.E.G. of the nominal value of £500,000, but of the 
quotation value of £1,000,000, are to be issued as the 
purchase price. Even this transaction would not give 
the Berlin company, with the £800,000 of shares con- 
trolled through the Zurich Bank, a dominating influence 
in the Felten and Guilleaume-Lahmeyer Works, and in 
order to secure this position the family of Guilleaume has 
been prevailed upon to consent to transfer shares of 
£800,000 value to the A.E.G. in return for a second block of 
new shares in the latter of the nominal value of £500,000. 
A third £500,000 worth of new shares is to be offered 
by the A.E.G. to existing shareholders at the price of 
210 per cent. for the provision of capital for working and 
developing the Frankfort dynamo works, and this will 
realise over £1,000,000 for the purpose. An interchang2 
of directors is to take place between the A.E.G. and the 
Felten and Guilleaume-Lahmeyer Works Company, and 
the latter will discontinue the use of the word Lahmeyer 
in its title, and devote itself to the company’s cable 
works, and any further branches which may be deemed 
advisable. 

The great importance of the new transaction by the 
A.E.G., which atone stroke proposes to increase its ordinary 
share capital from £5,000,000 to £6,500,000, and its total 
nominal capital to £9,000,000, may be considered from 
several points of view. In the first place the company 
disposes of a troublesome competitor; secondly, the 
A.E.G. assumes the leading position in the cable 
manufacturing industry, and also becomes indirectly 
associated with the submarine cable companies 
domiciled in the west of*Germany ; in the third place 
the company secures a base in the south of Ger- 
many, where the Siemens-Schuckert Works Com- 
pany has hitherto occupied a preponderating position ; 
and fourthly the advent of the A.E.G. in Frankfort may 
have a stimulating effect upon the export trade. It is 
unnecessary to enlarge upon these new features as repre- 
sented by the fresh combination, but as it is fully recog- 
nised in Germany that only those firms who are 
equally strong can hope successfully to compete with one 
another, it is not difficult to foresee that the Siemens- 
Schuckert Works Company will soon be compelled to 
follow the example of the A.E.G. and develop its financial 
and manufacturing resources. The only other firm of 
importance in the heavy electrical engineering trade is 
the Bergmann Electricity Works Company, which 
expects its high rates of dividend to decline, and 
which may be compelled under the altered cireum- 
stances in general to seek amalgamation or some 
other arrangement with the Siemens-Schuckert Works 
Company, with which it is already in friendly relations in 
many matters. Indeed, a combination of these two 
works in some form or other may be safely expected, and 
in this event the German electrical industry will be repre- 
sented solely by two mighty groups working in home and 
foreign markets and paving the way towards the final 
goal in the form of a single trust for the heavy branches 
of the industry. 


CROSS-RIVER COMMUNICATION IN GLAsGow.—In_ pursuance of 
the inquiries being made by the special Cross-river Communication 
Committee of the Glasgow Corporation, a census of the vehicular 
traffic crossing the Clyde by the Glasgow (Jamaica-street) Bridge 
—the farthest down the harbour—and by the Finnieston vehicular 
ferry steamer, still farther down, has been taken, and statistics have 
been prepared under the direction of Mr. Thomas Nisbet, master of 
works, Glasgow. A report will shortly be submitted to the special 
Cross-river Committee dealing with the results as bearing on the 
various schemes which have been proposed in connection with in- 
creased cross-river communication. The tables of statistics embody 
the results of the census taken on April 11th, 12th, and 13th last, 
and give details of the direction of the traffic to and from the 
bridge and between the streets adjoining the bridge, along with 

rticulars of the origin and destination of heavy traffic on the 

ridge, and of traffic on Finnieston Ferry. It — that the 
total amount of traffic crossing the bridge per day between 6 a.m. 
and 6 p.m.—the period during which the observations were made 
—was 11,539 vehicles, of which 2544 were tramway cars. In 1884 
the total number of vehicles was 9611, of which 1209 were tramway 
cars. Finnieston Ferry was not opened till July, 1890, but the 
census taken there in April showed that the daily number of 
vehicles using the ferry was 1361. Adding this number to the 
bridge total of 11,539, it appears that the total daily cross- 
river traffic at the bridge and west thereof this year is 12,900, as 
compared with 9611 in 1884, twenty-six years ago. The heavy 
vehicular traffic over the bridge consisted of 7339 vebicles per day 
| as against 6098 in 1884. 
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: | balanced head, automatic longitudinal and transverse feeds, | accompanying illustrations —Figs.land2. The main ¢ 

ENGINEERING EXHIBITION AT OLYMPIA. | and ring “lubrication ; a small friction shaping machine, | C is of cast. steel, the two snaps A B being at the mn 
No. I. | useful for tool-room work; a 64in. new automatic bevel | end of the frame. B is a fixture, butA is fitted in the end 

Tue Naval, Mercantile Marine, and General Engineering | gear planer of the Bilgram pattern, which divides the | of a ram sliding within the cylinder D, while a Smalley 
and Machinery Exhibition, which was opened at Olympia | work between each stroke. These machines produce bevel | return cylinder K, containing a spiral spring to provide 
last week, is the third of the series conducted byits promoters. | gears having developed involute tooth shapes. No tem- | the return motion of the ram, is placed behind D, The 
The last Exhibition in 1907 was particularly successful as | plates or formers are required, which results in the double | water is poured into the cylinder D, connected bya Copper 
regards the heavier class of engineering products, a fact ' advantage of a saving in the expense of preparing formers, | pipe M to the compression cylinder F. The latter 








receives the plunger G, which has a square thread cut 
on its upper part. The electric motor is mounted on the 
/main frame, and by means of a pinion K jit tus 
| the bevel wheel L, which has a square thread to 
| fit the screw on the plunger G. The plunger G bein, 
| forced down, the water in F passes through the 

pipe M to the cylinder D, and brings the snaps togethe;. 
| There is an adjustable stop provided at / to regulate the 
| stroke of the ram A, and on top of the cylinder D is a 
| small reservoir for making good any loss of water, com- 
| munication between the cylinder and the reservoir bejny 
| established by means of the valve N. A gauge shown 











indicates the pressures attained. The electric motor jg 
controlled by means of the switch P, which has a handle 
| Q fitted to a shaft passing through the switch box filled 
| with oil to preserve the contacts. Now, in moving Q in 
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Fig. 1—PIAT HYDRO-ELECTRIC RIVETING MACHINE 


which probably had something to do with the extension of 
the scope of the show this year to include marine 
engineering work. This was a judicious step, as the 
makers of other engineering objects, such as machine 
tools, electrical apparatus, internal combustion engines, 
&e., have had perhaps many similar opportunities offered 
of bringing their products before buyers and users of 
machinery during the last few years. The marine section 
contains many exhibits of interest, not the least impor- 
tant of which from the sightseers’ point of view, is the 
collection of models of battleships, cruisers, and fast 
passenger steamers supplied by several well-known firms. 

" Another fairly representative class of appliances is the 
wood-making machinery, which includes the latest 
‘appliances for saving labour in the pattern shop. In 
machine tools buyers are able to compare the workman- 
ship and design of some of the leading makers at home, 
on the Continent and in America. The Exhibition will 
remain open until the 26th inst., and during this period 
will be visited formally by the members of many of the 
engineering societies. 

Readers of this paper will be interested to learn that 
at Stand 73 will be found an editorial office of THE 
ENGINEER, where the files of this paper can be con- 
sulted and where a few, what we venture to think are not 
uninteresting, blocks, engravings, origina] drawings, and 
so on may be seen. 

With few exceptions, the firms building machine tools 
for working in wood and metal make the finest displays, 
and we shall deal with them first. 

Pfeil and Co., Clerkenwell, show a various assort- 
ment of machine tools, including lathes, shaping 
machines, surface grinders, and the well-known Reinecker 
gear planing and milling machines. Perhaps the tool 
which deserves most attention froin us, on account of the 
ingenious devices and novel features which it contains, is 
the new automatic Reinecker spur gear planing machine 
shown in a Supplement to this number. The advantage 
possessed by this tool is that it will plane gear teeth 
with different pressure angles without necessitating the 
use of formers. In fact, gear wheels can be “faked” 
on the machine in various ways. It operates on a 
similar principle to the Bilgram planer for bevel gears, 
with which most of our readers are familiar, but a 
cylinder in the spur gear cutting machine takes the place 
of the frustum of a cone. The machine is fully auto- 
matic. On completion of the return stroke the gear 
blank is divided one tooth further until the complete 
tooth form is obtained. The planing tool is of simple 
form, its flanks consisting of flat planes inclined at about 
75 deg. to the horizontal. It can easily be ground up by 
means of a tool holder intended to secure it while 
being ground. Three planing tools suffice to cut all 
pitches. The feed of the machine and dividing of the 
blank are effected by two sets of change wheels. The 
work is held in position during the cutting operation by a 
pawl and anchor gear, which is released on the return 
stroke of the tool, when the division takes place as above 
mentioned. The tool is lifted on the return stroke of the 
holder by a cam—there being several of varying height 
to suit the depth of the tool. The device for varying the 
thickness of the top of the involute teeth is particularly 
ingenious. It enables the V-shaped cutter to be tilted to 
a slight angle relative to the horizontal plane, and so an 
increase of acceleration above normal is produced. 

Messrs. Pfeil also show a handy surface grinder with | 








|an upward direction, the brake band round the wheel R 
on the motor shaft is released, the current is turned off 
and the brake is applied. The reverse movements are 
obtained by depressing Q. In order to work this handle 
at the correct time, an automatic trip gear is fitted on 
vertical shaft connected with mitre gears 8 to the shaft 
Q. Two cams TT can be clamped in any position on the 
vertical shaft, according to the pressure required in the 
cylinder D, and the inclined faces of these cams stand in 
the path of a small wheel on the guide collar U. On the 
ram descending this wheel encounters the bottom cam, 
and puts the handle Q into the central position, thereby 
cutting off the current and applying the brake. At this 
stage the snaps are closed on the rivet, and to release 
them the handle Q is depressed, thereby taking off 
the brake and starting the motor in the opposite direction, 
The motor continues to run till the small wheel encounters 
| the top cam and again places Q in the mid position, 
| cutting off the current and applying the brake. The 
total pressure produced on the rivet is about 30 tons, but 
this can be modified as desired, as will be understood, 
| The machine should be extremely useful in shipyards and 
| for structural work where current is obtainable. The 
Suan Sc machine is also made on the indirect acting principle, in 
which two jaws are hinged in the centre. In this type 
the compression cylinder is placed at the opposite end of 
the frame to the snaps,so that the machine is really 
formed of two levers. Messrs. Marse also exhibit Piat 
machine-moulded double-helical cast gear-wheels, which 
are produced up to 30 tons in weight. The surfaces of 
the teeth of the wheels shown are beautifully smooth, 























and the avoidance of the repetition of small errors some- 
times found in them in the work. A very pretty machine | 
is the Universal miller with 36 changes of feed, self-act- 
ing vertical and cross feeds, and table and reverse for npontiene Dey a ‘hi : 
either. In this machine the feed shaft is parallel with although untouched by mac orige ae 
the frame, no universal joints being necessary. Drummond Brothers, Limited, Guildford, show a number 
J. Marse and Co., Imperial-buildings, Ludgate circus, of their small tools in the shape of lathes, drilling 
machines, and grinding machines, 
They also show a Qin. high-speed 
— screw - cutting lathe with all gear 
head specially designed for high-speed 
tool steel. The most attractive 
machine on the stand, however, is 
the new Drummond-Barreto universal 
NS A machine for turning, boring, drilling, 
, screw - cutting, milling and gear. 
cutting which has been designed and 
built from the specification of the 
Baron Barreto, who intends to utilise 
it as a universal repair machine on 
his steam yacht. Besides being 
capable of a wide range of operations, 
this machine will turn any diameter 
from the smailest, say }in., up to 36in. 
To do this it is equipped with twelve 
speeds in approximate geometric pro- 
gression ranging from 270 revolutions 
per minute to 5 revolutions per 
minute. As a lathe, its centre height 
can be varied from Tin. to 18in., and 
it is as easy to handle as an ordinary 
screw-cutting lathe, while by the 
removal of two nuts and slide rest the 
machine can be quickly converted into 
a boring and drilling machine. A 
general view of this machine is given 
in the Supplement and two other 
views herewith. Fig. 3 shows it 
set for milling operations, for which 
work the head can be raised and 
lowered instead of the saddle as in the 
ordinary milling machine. A greater 
range of speeds is provided than in 
the ordinary milling machines of the 
same size, and the table is unusually 
well supported. So arranged, gear 
wheels up to 40in. diameter can be 
cut. The bed is of box section, with 
large flat bearing surfaces, and the 
saddle has long wings working on a 
long narrow V avd square guide in 
front, being gibbed to a square guide 
at the back. The tail-stock has a 
hollow mandril and large hand 
wheel. It works on a square guide 
at the back and bolts also to a 
flat surface below the level of the 
Fig. 2—-HYDRO-ELECTRIC RIVETER saddle guides, enabling the saddle 
wings to clear the tail stock and giving 
as wide a range of movement to the 
show in operation a portable Piat hydro-electric , saddle as an ordinary heavy lathe. The quick-return 
riveting machine, which, we are informed, will close hand wheel, nut lever, and self-acting sliding and travers- 
840 jin. diameter rivets per hour. To do this the ing clutch handles are within easy reach, while m tover 
machine is fitted with a 24 horse-power electric motor, on the apron itself effects the reversing for screw-cutting 
and the whole weighs about 14cwt. The action of the and feeds. The saddle has self-acting sliding movement, 
apparatus will be readily followed by reference to the and carries a boring table with self-acting traverse. 
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nick-change gear-box under the head gives three speeds | 


- 1: and surfacing 
to peace As will be observed, the lead screw | 
too 


] only imate purpose of screw cutting, a | 
js used ON!) 


for its legiti : 
arate rod alae provided to actuate the feeds. There 
sep 


ing purposes. 


This bar can be removed when not in use. | heavy work. It is intended for making single tenons, 
motions, changeable while the | The tail-stock can also be raised and lowered, the necessary double tenons, and top and bottom scribing, while it can 


accuracy in setting being given by hardened pegs and | also be arranged for cross-cutting, haunching, and trench- 
ing timbers up to a width of 24in. and 16in. thick. The 
main pillar is a strong cored casting, with extended arms 


dead-length gauges—an arrangement considered to be 
more reliable‘,and accurate than that of “precision 




















Figs. 3 and 4—DRUMMOND BROTHERS UNIVERSAL MACHINE TOOL 


isa set of twenty-two change wheels for screw cutting. 
The traversing table has a swivelling slide rest, and a 
universal dividing head is fitted for gear cutting, dividing, 
and similar work. The spindle is driven by worm gear- 
ing, and two index plates drilled with eight rows of holes 


screws. The feed and screw gears are driven through 
spiral gearing bya vertical shaft and spiral gears from the 
mandril. The screw shaft and feed gears are geared to 


| to support the cutter spindles, which are thus rigid. The 


cutter blocks are well balanced, and are of special design, 
being made in two parts, enabling thin tenons to be cut. 


a reversing mechanism consisting of spur gears and dog | They carry four cutters, instead of two—the usual number 


clutches. The reversing is arranged so that running back 

















Fig. 5—WADKIN’S SURFACING MACHINE 


each are supplied, enabling divisions to be made from 
two to fifty, rising by one. All numbers are divisible by 
two or five up to a hundred, and nearly all numbers are 
divisible by four or five up to two hundred, and most 
numbers from two hundred to three hundred, also many 
higher numbers. The dividing head can be swivelled 
through 360 deg., and is graduated. A tail-stock is sup- 
plied to work on the table in conjunction with this head 
for all work when the head is horizontal, the largest gear 
so cut being 14in. diameter. With the blank fixed on the 
head alone, and the head set vertically, the cut being 
taken downward by lowering the headstock, gear wheels 
can be cut up to 40in. diameter. Provision is made to 
set the dividing head also at right angles to the table. 
enabling worm wheels 40in. diameter to be machined, the 
angle being obtained by swivelling the dividing head, and 
the cut taken inwards, the machine head and cutte: 
being brought to the height of the centre of the blank. 
The vertical movement of the machine head is slow, and 
controlled by the hand wheel shown, which in turn 
actuates a worm gear. The machine head is massive, 
and slides on specially designed ways. The mandril is 
hollow, and runs in adjustable phosphor bronze bushes. 
It is driven in an ingenious manner, so that twelve speeds 
are obtainable, ranging from 5 to 270 revolutions per 
minute. The illustration—Fig. 4—shows the arrangement 
of the drive. The three highest speeds are ingeniously 
obtained by a belt drive direct, while there is a direct 
gear drive to the mandril, and six speeds through this 
drive and back gearing. 


It is worthy of note that friction clutches are entirely | 


absent, direct locks or a sliding gear being used. The 
head is raised and lowered by hand-wheel worm and worm 
wheel, and is extended upwards, and bored to receive a 
hollow cast iron bar carrying an arm and centre for mill- 


can be done without danger of crossing when cutting odd 
pitch screws. 

Woodworking machinery forms a very important 
feature of the Exhibition. The firm of Thomas Robinson 
and Son, Limited, Rochdale, has a number of machines 

















Fig. 6—WADKIN’S VICE 


on view, some in operation. 
saws, planing, mortising and tenoning machines. 


| —and are set so as to work with a shear cut. 


| adjustments. 


They are 
mounted in such a manner that the length of the tenon 
cut is divided between the two pairs of cutters. The top 
cutter spindle is mounted on a slide, with lateral adjust- 
ment, to enable tenons with unequal shoulders to be cut. 
Both cutter spindles can be adjusted vertically. The 
vertical spindle, which carries a grooving saw of suitable 
gauge for double tenoning, or cutters for bottom scribing, 
is firmly supported, and has horizontal and vertical 

















Fig. 7—WADKIN’S BAND SAW 


A separate speed is provided to suit the 


| cutters used for each class of work. The spindles are of 


| steel, 


and run in long _ self-lubricating gun-metal 
bearings, and the driving pulleys are arranged between 
bearings. For top scribing a light cutter spindle 
is fitted, on which suitable cutters are mounted, while by 
fixing a saw on the top spindle in place of the cutter 
block this machine can be used for cross-cutting panels 
and boards. For haunching a special cutter block is 


There are saw benches, band | fixed to the bottom spindle, and this block is designed to 
The | expand to suit different widths of the haunchings. 


tenoning machine, which we illustrate in the Supplement, | Trenching is performed by an expanding cutter block 
is specially suitable for railway carriage shops and other! mounted on the top spindle. As will be observed from 
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the illustration, the base of the machine is extended to | gear. The, feed motion to the tool box on the cross slide | sive wheel is effected from a _ gear - box givin 
support the two slides carrying the table on which the | in both horizontal and vertical directions is obtained from | the speeds of oscillation suitable for large or smal] tool 
timber is worked. The table has an adjustable gauge for | a rack operated by a disc. The feed motion is so arranged | and the stroke can be instantly varied from nil {o bin, 
fixing the position and length of tenons without pre- | that a cut can be put on at either end of the stroke, | while the machine is running by means of a screw and 

and any alteration from a fine traverse to a broad cut | block device. The gear-box is belt-driven from the 


viously marking the timbers. The cramps are operated 
by levers and excentrics. 

Wadkin and Co., Leicester, also show various types of 
wood-working machinery, including the two appliances 
illustrated in Figs. 5 and 7. The first of these is a hand- 
feed surfacing machine. The main frame is a single 
heavy casting with a large base area. The tabies are two 
in number, of cast iron, with accurately machined work- 
ing surfaces, the adjavent ends being fitted with formed 
cast steel lips, allowing the width of gap to be reduced to 
the narrowest limits, and the fouling of the cutter block 











Fig. 8—-CUNLIFFE AND CROOM’S PLANER 





is made impossible. Each table may be raised and 
ivwered independently by hand wheels while the machine 
is running, and may be withdrawn horizontally to afford 
room for adjusting and removing the cutters. The | 
vertical and horizontal movements are entirely indepen- | 
dent, and are effected in a manner which ensures rigidity | 
while sensitive adjustments may be made. The fence can 
be canted by a link motion from the vertical to 45 deg., with | 
the table is simply and instantaneously locked. It has 
pressure springs and quick adjusting apparatus across the 
table. The cutter block is carefully balanced, and is a 
steel forging formed to give a shearing cut. It has dove- 
tail slots, and is fitted with bolts to take moulding 
cutters, in addition to planing knives. The latter are 
supported close to their cutting edge by means of steel 
lips. The bearings are adjustable and automatically 
lubricated. The band saw, by the same makers, | 
illustrated in Fig. 7, has the tension of the blade auto- | 
matically adjusted by a telescopic spring device, which | 
adapts itself to variations in the length of the saw, and 
to the degree of tension due to expansion and contrac- 
tion. Both the saw pulleys have the rim covered with 
rubber specially prepared to withstand vagaries of the 
climate. The main table is large, and the rocker is 
seated in machined ways fitted with checked keep plates, 
which permit free movement while allowing perfect lateral 
alignment with accuracy in all positions. The table 
cants 45 deg. to the right and 5 deg. to the left by 
means of a screw and hand wheel. A pointer and index 
show the exact pitch. The shafts run in ball bearings 
carried in a slide sensitively mounted and controlled by 
a hand wheel and screw to cause the saw while running 
to track correctly. The vice—Fig. 6—shown by Messrs. 
Wadkin, has a universal movement, derived from a ball- 
and-socket connection of the jaws with the base. The 
spherical end of the jaws is turned and ground and 
seated in a babbitted chamber in the base, in which it can 
be locked rigidly by a screw and handle. A quarter turn 
of the screw is sufficient to release the ball or clamp it 
securely. The ram of the front jaw is tu:ned to fit the 
barrel of the back jaw, and is adjusted relative to the 
latter by a square threaded screw. The vice is made of 
special malleable steel alloy, the jaws having gripping 
surfaces of hardened cast steel. 

The Manchester machine tool trade is represented by 
Cunliffe and Croom, Limited, who show plain back-geared 
milling machines, universal] millers, and planing machines. 
A planing machine of this firm’s latest design is 
illustrated in Fig. 8, herewith. Its chief feature is that 
the overhead driving mechanism is self contained. the 
belts for both motions being on either side of the machine. 
The machine has a capacity of 4ft. by 20in. by 20in., and 
the bed is of ample depth, with oil boxes for lubricating the 
slides. The table is provided with longitudinal bolt grooves 
and is traversed in both directions through the same train of 





can be made while the machine is in motion. Ball 
bearings are fitted to the screws which elevate the cross 
slide, which is raised and lowered by hand, and a check 
nut is provided to take up the wear of the vertical feed 
screw and prevent the lift of the tool slide at the com- 
mencement of a cut. The universal milling machine, 
shown in Fig. 9, below, by the same makers, has a 
capacity of 18}in., 5fin. by 144in., and is self-acting in all 
traverses. It is fitted with improved universal dividing 
heads, telescopic elevating screw and all the latest 
improvements. The spindle is of steel and runs in gun- 
metal bearings, the front bearing being conical and fitted 
with anti-friction washers, the back bearing being 
parallel, with an external taper box providing means of 
adjustment. The spindle is fitted with a draw bolt for 
holding and releasing the mandril. The spindle is gear 
driven throughout by steel gears running continuously in 
an oil bath. Nine changes of speed in geometrical 
progression are obtainable by two levers, and it is 
impossible to engage two conflicting sets of gear 
at the same time; the speeds can be changed whilst the 
machine is in motion. The table, slides, and knee 
bracket are of exceptional strength and rigidity, the knee 
slide, which is of box form, being well braced up to the 
overhead arm by means of a stay, the latter forming an 
additional support for the mandril. The table is self- 
acting in either direction transversely with auto trip; it 
is also self-acting longitudinally and vertically. It has 
three changes of feed for each spindle speed; these feeds 
are positive, being driven by change gears, operated at 
the side of the body. The machine is shown fitted with 
a vertical milling and rack-cutting attachment, and repre- 
sents the smallest full universal machine made by this 
firm. The universal dividing headstocks are bolted to 
the table, geared for spiral milling, and are adapted for 
spur, bevel, and worm gear cutting. All divisions up to 
50 can be obtained and composite numbers beyond, 
index sheet being provided, showing how the divisions 
can be obtained. 

The Lumsden Machine Company, Limited, Gateshead, 
has in operation a new oscillating semi-automatic tool 
grinder, in which the cup wheel is caused to oscillate past 
the tool by power while it revolves, instead of moving the 
tool by hand over the surface of the wheel. The machine 
is intended for grinding heavy tools, and is ingeniously 
constructed. The means adopted to achieve the desired 
aims seem quite practicable. As will be seen from our 
Supplement, the machine consists essentially of a 
heavy bed-plate, part of which forms a water-tank, and 
mounted on trunnions on this is a heavy swinging frame 


| carrying the grinding wheel. The tool carriage is mounted 


on the raised part of the bed-plate, and is surrounded by a 








large trough into which the abrasive lubricant falls after 
use. The oscillating motion of the swinging frame is 
effected by a crank and connecting-rod driven by means | 
of a belt through a gear-box. The spindle frame is of | 
heavy box section mounted on removable trunnions, | 





| 
| 


| 











Fig. 9—CUNLIFFE AND CROOM’S MILLER 


which are bored out and bushed with gun-metal 
and form the bearings of the countershaft. The spindle 
runs in self-oiling phosphor bronze bearings with a ball 
thrust to take the pressure. The tool carriage consists of 
a compound slide rest, on which is mounted on a circular 
base a gimbal carrying the tool holder itself. By this 
means the tool can be set at any angle in three planes, 
and to enable the operator to reproduce any predetermined 
angle without referring every time to graduated scales, 
spring-loaded plugs and sliding stops for each set of 
angles are provided. A feature of importance claimed 
for the machine is that the noses of the tools can be 
rounded off to any radius before removal from the tool 
holder. The latter will take from lin. to 6in. square by 
3in., and cranked tools up to 4in. by 2in., with 4in. 
set and other various forms without the use of 
attachments. The oscillating of the abra- 





motion 


bottom counter shaft, and is controlled by means of 
friction clutch. The drive is self-contained, the counter 
shaft running through the trunnions. The fast and Joog, 
pulleys are on the outside, and the belt is controlled by 
means of a foot lever. The water or cooling compoun 
is circulated to the wheel and tool by a pump driven 
direct on the end of the countershaft. The tank a 
divided into compartments to allow the grit to settle, thus 
saving wear in the pump. ‘The following are the leading 
dimensions :—Grinding wheel, 16in. diameter ; fast gnj 
loose pulley, Sin. by 4in., and floor space 6ft. 9in. by 4ft, 
Something new in thrust bearings is exhibited amon, 
the various appliances on the stand of Broom and Wade 
Limited, High Wycombe. The Michell bearing j, 
designed so as to secure in a collar bearing similar con. 
ditions to those which are met with in a journal bearine 
Relative tests have shown that whereas a perfectly lubri. 
cated journal bearing may carry up to 500 Ib. or 600 }} 
per square inch of surface with a coefficient of friction of 
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Fig. 10—PRINCIPLE OF MICHEL BEARING 


about .003, a collar bearing will not support more than 
60 lb. or 701b. per square inch, and has a coefticient of 
friction of about .03. In other words, with a given load 
the friction in an ordinary collar bearing is about ten 
times as great as in a journal bearing, and the surface 
must be increased greatly. The reason for this diffrence 
is to be found in the fact that in a journal bearing the 
shaft is always a little smaller than the bush in which jt 
revolves, and the two surfaces are kept separated by 


a film of oil. In a collar bearing, on the other 
hand, the oil is squeezed from between the two 
parallel surfaces, and metallic contact takes place, 
producing friction and its attendant troubles. The 
Michell bearing is designed so as to secure in a 


collar bearing the conditions which exist in a journal 
bearing. The accompanying diagram—Fig. 10—shows 
the principle on which this ‘bearing is constructed. It 
consists of a self-contained disc having a number of seg. 
mental blocks arranged inside a binding ring in such a 
manner as to allow of each block turning through a very 
small angle on a radial axis. The block A may pivot on 
the point P and rub on the face B, or it may pivot on 
the point P' and rub on the face B'. The amount of lift 
at the leading edge of the block depends upon the 
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Fig. 11—-MICHEL THRUST BEARING 


amount of the load W, the viscosity of the oil, and 
the speed of revolution of the shaft. Fig. 11 shows 


| sectional views of a Michell bearing applied to a steam 


turbine, in which the method of securing the rubbing 


| blocks and spacing blocks in a spherical seating is shown. 
For such purposes the rubbing blocks are made of 
| manganese bronze. 





THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—A meet- 
ing will be held in the Grosvenor Restaurant, Glasgow, at 6 p.m. 
on Saturday, September 17th, with a view to extending the 
membership and promoting the formation of one or more Scottish 
branches of the above association. The president, Mr. Wm. 
Maurice, and Messrs. J. Glynn Williams, H. W. Clothier, and H. 
J. Fisher will attend the meeting as a deputation from the 
Council. 

THe INsTITUTE OF MgTALs.—As previously announced, the 
autumn meeting of this body will be held in Glasgow on the 21st, 
22nd, and 23rd of September. On the first and second days the 
members will assemble at 10 a.m. in the lecture theatre of the 
Natural Philosophy Building of the University of Glasgow, when a 
selection of the following papers will be read and discussed :—- 
G. D. Bengough, M.A., and O. F. Hudson, M.Sec., on ‘‘The Heat 
Treatment of Brass—Experiments on 70: 30: Alloy ;” Cecil H. 
Desch, D.Se., Ph.D., on ‘* Some Common Defects occurring In 
Alloys ;” D. Ewen, M.Sc., on ‘‘Shrinkage of the Antimony-Lead 
Alloys, and of the Alumininm-Zine Alloys, during and after 
Solidification ;” F. Johnson, M.Sc., on “The Effect of Silver, 
Bismuth, and Aluminium upon the Mechanical Properties of 
‘Tough-Pitch ’ Copper containing Arsenic ;" H. 8. Primrose, on 
‘‘Metallography as an Aid to the Brass Founder ;” A. D. Ross, 
M.A., B.Sc., F.R.S.E., on “Magnetic Alloys Formed from Non- 
magnetic Materials.” For the afternoons of these two days visits 
to several works of interest in Glasgow and the neighbourhood 
have been arranged. On Friday, the 23rd, a special steamer will 
convey members and their friends on an all-day excursion to Arran 
and the Kyles of Bute, 
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RAILWAY MATTERS. 


Naruran gas fuel is reported as used for the locomo- 
«of the Texas, Arkansas and louisiana Railway. The gas is 
tives] in a tank on the tender, sufficient tank capacity being 
peter ,d for six hours’ run. The line has two locomotives and 
inte and is credited with eight miles of track. 

Ix order to cope with the great increase of traffic on 
F arese electric railway, and in order that some of the 
worked by steam may be run by electric traction, 
ublic Works bas decided that arrangements shall 
ase of an adequate number of new electric 


the Milan-V 
heavy trains now 
the Minister of P’ 
be made for the purch 
locomotives. 

or use during cold weather, when the trains of the 
ilway entering the New York station through the 
electrifed tunnel zone are disconnected from their steam locomo- 
tives and taken across the Jersey meadows and though the 
tunnel: by electric locomotives, steam generated in electric boilers 
will be used to maintain the temperature in the cars and to keep 
the train connections from freezing. These boilers, which will 
utilise the 600-volt direct current from the third rail, are to be 


Pennsylvania Ra 





capable of generating 1000 Ib, of steam at 80 1b. per square inch. 


Some rapid engineering work was executed by the staff 
of the London and North-Western Railway Company during a 
week-end in connection with the new electric suburban lines to 
Watford. The new route is to run about parallel with the main 
line to Willesden, where it will connect up with the old lines. 
When traffic ceased on Saturday, the staff started work on the 
high-level line near Willesden Junction, The embankment along 
which the up pair of rails have up to now run, was removed, and a 
girder bridge, which had been erected near by, was run into its 
place. This was riveted in position, and next morning the service 
was resumed over the bridge. . The down line was shifted in 
the same way a week or two earlier. 


Ir seems now to be decided, states a consular report, 
that the Finnish Government Railways are, in certain respects, to 
be altered so as to permit Russian rolling stock being used on the 
Finnish lines. Moreover, all new railways in the Grand Duchy 
are to be constructed in conformity with the Russian lines by 
Imperial command. To begin with, the Russian carriages and 
engines, which are much heavier than the Finnish, will be 
used only with certain restrictions, As soon as the Kaski- 
Kristinestad Railway has been completed, which is expected to be 
the case in 1912, a line is to be constructed from Nikolaistad direct 
to St. Petersburg, although parts of the present railways from the | 
towns in question to Helsingfors will probably be utilised for this 
purpose, All other new lines will have to wait till this one, which 
was not decided on by the Finnish Diet, but by the Russian 
Government, has been finished. It will be built in conformity 
with the Russian system of railways. 


[x passing through the wayside stations in England, as | 
well as in certain other countries, states the Railway Gazette, one 
cannot help being struck by the unsatisfactory nature of the 
structures, and the materials composing them, more especially | 
from the maintenance point of view. In small stations with | 
wooden roofs and weather boards, the cost of painting for proper 
preservation is very high, and in the larger stations where more 
iron work is used, the prevention of rust is also a costly matter. 
The introduction of reinforced concrete is possibly going to do 
something towards reducing the maintenance costs of platform 
shelters. On the Prussian State Railways such roofs are now 
being increasingly used instead of the iron posts and wooden roofs | 
formerly employed. One recently built was calculated for a com- 
bined load, due to wind and snow, of 21.61b. per foot, the bending 
stress on the posts being calculated on the assumption that only 
one side of the roof was loaded. The roof is 34ft. wide. and the 
height from the platform to the top of the roof 15ft., and the 
posts were placed 26ft. between centres. 


A RECENT number of the Review of the River Plate 
contains some interesting notes on the railways of the Republic. 
The line from San Juan to Serrezuela was officially opened to 
traffic on August 7th, and the Province of Santa Fé Railway Com- 
pany will shortly build a large terminus at Rosario. The special 
committee appointed by the Chilian Government to report on the 
proposed electrification of several of the State lines will shortly 
report in favour of electrification, On the other hand, the Public 
Works Committee of the Senate have reported unfavourably on 
the petition for a concession fora line from Rosario to Las Achiras, 
in Cordoba. A Bill has been presented to Congress authorising 
the Argentine North-Eastern ilway Company to construct a 
line from Mercedes, or Curuzu-Cuatia, to Sauce and San Jose de 
Feliciano, and terminating at La Paz, on the river Parana. 
Another Bill proposes to authorise Government to extend the | 
Central Northern Railway from La Banda to Santiago del Estero, 
and to arrange with the Central Argentine Railway Company for | 
joint use of the new bridge which is to be built across the Rio | 
Dulce, as also the use of the Santiago Station. A matter that will 
shortly be brought before Congress is the whole question as to the 
powers of the provinces to grant railway concessions. 





Tue Argentine Government recently decided to test the 
efficacy of crude petroleum from the Comodoro Rivadavia petro- 
leum springs as a substitute for coal in locomotives. The Buenos 
Ayres Herald reports on the experiments as follows :—‘ The 
engine selected for the purpose was attached to four passenger | 
carriages, and ready to start. She was a small eight-wheeler, with | 
a tank of about 600 gallons capacity, from which the oil was fed to | 
the furnaces, Presently the whistle sounded, and the guests | 
having taken their seats, the train moved slowly out of the station. 
Speed gradually increased to about 30 kiloms. per hour, the | 
Hippodrome being reached in twelve minutes. The train ran on to | 
the bridge over Calle Santa Fe, and then backed into a siding | 
adjoining the Exhibition grounds, So far the experiments had | 
been only a qualified success, It was evident that the driver had, 
for some cause or other, been unable to obtain sufficient motive 
power out of his fuel. There is, however, no fundamental reason 
why this difficulty should not be overcome. As all are aware, the 
use of crude petroleum as an agent for supplying mechanical 
power is no longer a novelty, and there can be little doubt that | 
before long the employment of Comodoro Rivadavia petroleum in | 
the place of coal will become general on the railways of this | 
Republic.” 

THE project of the Russian Budget for 1910 shows | 
clearly that Russia is resolved to develop the railways of the 
empire without delay. The authorities in charge of the matter 
report that the sum of £95,625,000 at least must be laid out in this 
important work, and that of this sum rather more than the half, 
or £48,875,000, must be expended in the near future. The 
needs of the Russian outposts of the empire in the Far East, 
appeal still very strongly to the Imperial Government, and it. is 
not, perhaps, surprising that out of the sum of £48,875,000, which 
is to be laid out as soon as possible, no less a sum than that of 
£31,875,000 is to be set aside for continuing the work of laying 
down the Amur Railway, and for doubling the track of the Trans- 
Siberian Railway. Great as are the needs of the railway system of 
European Russia, yet the authorities propose that the sum of only 
£4,250,000 shall be laid out in improving various sections of rail- 
way belonging to the State. pet Russia possesses an 
admirable natural system of navigable waterways, which have a 
total length of 51,585 miles. However, these waterways are in 
great need of being overhauled and improved in many districts, 
and for this purpose it is proposed that the sum of £17,000,000 
shall be asked for in the Budget of 1910. It may be added that 
Siberia has 30,000 miles of navigable rivers, 





| Mr. B. F. E. Keeling, in a communication to the Jnly number of 


; and the conversation is uninterrup 
temporary remarks, the users of light in that neighbourhood are 


| hundred and twenty-four of their —— 7,420,000 poods 





NOTES AND MEMORANDA. 


AccorpinG to African Engineering, during the seven 
months ending July 31st, Great Britain exported iron and steel, 
and manufactures thereof. to the value of nearly 25 millions ; | 
other metals, nearly 6 millions ; cutlery, hardware, &c., over 34 | 
millions ; electrical goods, 2 millions ; machinery, 16? millions, | 
and ships, over 4# millions. This represents an increase of about 
67 millions over the corresponding period of last year. 


THE tower of the new wireless station at Pola is built 
after the —_— of that at Nauen, and is as high as the Eiffel 
Tower, and the conical collection of antennw surrounding it com- 
municate underground with a wire netting covering about 40,000 
square metres (10 acres), so that perfect earthing is certain. The | 
iron tower is insulated by massive columns of glass supported in | 
their turn by marble masonry. The sparking can be heard at 
forty paces from the base of the tower. The sparks are 20in. to 
24in. long. The field of action extends through Sansego, Antivari, 
Corfu, Brindisi, Rome, Malta, Toulon, Paris, Berlin, Nauen, and 
Norddeich, and has a radius of about 700 miles normally, but 
under favourable conditions messages have been exchanged with 
the great Marconi station at Poldhu, which is at a distance of 900 
miles. Pola is the Austrian Portsmouth. 


In a recent number of the “Journal” of the Royal 
Society of Arts a paper by Mr. H. Gibson is reprinted embodying | 
the investigations made by Mr. H. P. Slade of the dew ponds on 
the Thorpe Downs, Berkshire. The result is to show that dew 
contributed nothing to the water supply, which appears to be 
entirely the consequence of rainfall. Dew, in fact, is only scantily 
deposited on such high grounds owing to draughts of air, which 
cause rapid re-evaporation. As the temperature of the water was 
found to be at night much lower than that of the surrounding air, 
the author believes that the possibility of dew condensation is | 
disproved. He concludes that a catchment area consisting of gal- 
vanised corrugated iron stretched upon a wooden frame, with a 
roofed reservoir to collect and store the rainfall, would be more 
economical and sanitary as a source of water supply than the most 
ingenious dew pond ever constructed. 








THERE is a popular impression, states a contemporary, | 
that water power is necessarily cheap, and that in particular 
Niagara power is to be obtained at a remarkably low figure. 
According to a paper by Mr. Spalding, the charge for Niagara 
power in Buffalo, 18 miles away, is over £5 10s. per horse-power 
year in the alternating-current form. It is added, however, that 
slightly lower prices are charged in the immediate neighbourhood 
of Niagara Falls. Figures as low have probably been obtained 
with steam and gas power plants burning coal, although usually 


conditions large gas power plants with ammonia recovery will gene- 
rate a horse-power year at about, £3, or even less, Probably the 
Niagara charges would be less for works with a large, steady 
demand, and situated close to the falls. In the case of water 
power capital outlay is the chief factor in determining the price | 
at which power can be sold, and hence plants situated close to the | 
falls are usually at a very considerable advantage over those more 
distantly situated. 


ALTHOUGH the use of “invar” wire with a very small 
coefficient of expansion in the measurements of the base lines of 
geodetic surveys has rendered an accurate knowledge of the tem- 
perature of the wire of less importance than it formerly was, it is 
still necessary if an accuracy of one part in a million is desired to 
know that temperature to within 1deg. Cent. In general, the 
temperature of the air, determined by means of a swinging ther- 
mometer, has been taken as identical with that of the wire; but 


the Cairo Scientific Journal, shows that, under field conditions, the | 
wire temperature is about 2deg. Cent. higher than the air tem- 
perature owing to the absorption of sunlight at the surface of the 
wire. His method consists in substituting for the invar wire 
two wires of copper and constantan of the same diameter as the 
invar wire soldered together, so as to constitute a thermocouple, 
and connected to a galvanometer. The temperature of the junc- 
tion exposed under field conditions is then determined from the 
galvanometer deflections, 


From a note in the Electrician it appears that in | 


| some small installations in the United States there is distinctly | 


friendly working between the electric light and telephone under- 
takings. There appears to be a small independent telephone 
exchange near Columbus, Ohio, which has had some trouble in the | 
operation of its lines at night, owing to the proximity of the high- , 
potential alternating-current circuits of the electric light company. | 
It is said. that, owing to induction, it is almost impossible to hear | 
over some of the telephone lines because of the noise ; but in spite | 
of this, the kindness of the electric company enables the telephone | 
people to do some business. When a night call comes in fora | 
physician, or any call which is believed by the operator to be | 
urgent, she telephones the lighting company to shut off the supply | 
of electricity in the village while the conversation is being held. | 
With this request the glectric light company obligingly complies, 

r= Evidently, our con- | 


both easily satisfied and very kindly disposed folk. 


Tuer Russian correspondent of the Chemical Trades | 
Journal states that the progress of technique in the South Russian | 
coking industries is obvious in the returns just published of the 
recovery of by-products during the first four months of this year. 
It is shown that out of twenty-three coke-producing firms six have 
erected apparatus for the recovery of by-products from coke, of 
which they made 17,390,000 s, or over 30 per cent. of the 
total coke produced in South Russia in the period named. Three | 


of coke, or 43 per cent. of the coke produced by these firms, are | 
fitted with recovering apparatus. The Koppe, Otto, and Karve | 


systems are in use, and the combined production of primary by- | 


products was with 7,422,449 poods of coke as follows:—253,913 
poods coal tar; 89,086 poods ammoniacal water. The tendency | 
since the beginning of the year has been for the production to 

increase month by month. With regard to secondary by-products, 

reports are only published for two of the firms named. These 

obtained in the period mentioned are :—10,675 poods of sulphate | 
of ammonia, 1287 poods benzol, 77,259 poods of heavy oil, and | 
83,705 poods of pitch. 

In a paper entitled “ Absorption and Adsorption with 
reference to the Radio-active Emanations,” published in the 
‘* Bulletin ” of the Macdonald Physics Buildings of McGill Univer- 
sity, Dr. R. W. Doyle shows that the radio-active emanations 
behave as all ordinary gases in obeying the laws of solution and of 
gaseous absorption. In the case of thorium emanation, the experi- 
ments described show that the amount of emanation absorbed 
by charcoal is proportional to the concentration of the emanation 
in the gas in contact with it. The absorption also depends on the 
nature of the charcoal and the amount of surface ex d, and, as 
with ordinary gases, the absorption decreases with increase of 
temperature. On comparing the rests of several experiments, it 
appears that thorium emanation is four times as.soluble in water 
as radium emanation, but in petroleum the former is only half as 
soluble as the latter. Experiments with thorium emanation showed 
that this gas is less soluble in solutions such as copper sulphate 
and calcium chloride, than in pure water, and the most powerful 
solvents used were petroleum and alcohol. The order of the solu- 
bilities of radium and thorium emanations in different solvents was 
found to be the same. The paper concludes with a brief notice of 
current ideas on adsorption, and there is appended a bibliography 
on the subjects treated, 





MISCELLANEA. 


GREAT quantities of asphalt are reported to have been 
discovered in the region about Fort McMuray in Northern Alberta. 


THE construction of a wireless telegraph station at 
Scarborough will shortly be commenced. The decision to erect a 
station there was the outcome of complaints that no wireless station 
existed on the East Coast between Caister and Newcastle. 

AccorDING to Telephony, the Ohio General Assembly 
propose to enact a law compelling colliery owners to equip their 
mines with complete telephone systems. This has already been 
carried out in the State of Illinois and has proved of great service. 

THE city of Toronto finds that although it is laying 
1500ft. of water-pipe every Jay and using the output of two pipe 





| foundries, it cannot supply more than 50 per cent. of the demand 


for new water mains. The contractors are employing about 150 
men at pipe-laying, and they are hampered by lack of pipes. 


THE Motor of New York has recently organised a com- 
petition in order to find out the best way of making acetylene 
lamps efficient during fogs. The winner of the first prize noticed 
that fog was most easily penetrated by yellow light, so used salt 
water for the generation of acetylene from carbide. The traces of 
sodium chloride carried off by the gas were sufficient to impart an 
intense yellow colour to the acetylene flame, and the desired result 
was achieved. 

A RECENT consular report states that the question of 
constructing a canal which would give Leipzig a direct connection 
by water with the coast has been pushed forward as far as possible 
during 1909, The Leipzig Canal Company spares no pains to con- 
vince the interested Governments, municipalities, manufacturers 


| and merchants of the usefulness to trade, and even the necessity, 


of such a canal, and it is expected that the scheme wil! soon 
become a reality. 

THE largest aeroplane in the world, designed and con- 
structed by Lieutenant Seddon, R.N., is housed in a shed at 
Dunstall Aerodrome, Wolverhampton. The aeroplane is double 
the size of the Farman biplane, and is called a ‘‘ tandem biplane.” 
The area covered by the planes is a thousand feet. The ‘frame- 
work is entirely constructed of light steel tubes in place of wire. 
There are two engine of 80 horse-power, actuating two huge 
propellers of the spoon pattern. 

On Friday, September 2nd, Mr. A. Mowbray Bellairs 
and Lieutenant H. M. Maitland, accompanied by an operator. 
made a balloon ascent in London in order to carry out experi- 


| ments in wireless telegraphy. Two wireless messages which, it is 
- | believ sea, were intercepted, but they could 
| the cost would be somewhat higher. Under specially favourable | peer tg Ferns Vi pg yes err ane» apne Sp A 

| 


not be deciphered. It was not possible for them to send messages 


| to the earth, as the transmitting apparatus could not be taken up 


owing to its weight. Mr. Bellairs and Lieutenant Maitland have 
been engaged in their experiments for some time. 


Some twenty of the large monoliths at Rosyth have 
now been sunk. It is estimated that 127 of them altogether will 
be required to complete the sea wall with which to protect the sub- 
marine basin. They are, of course, to be sunk at different depths, 


| and in each monolith are four cavities permitting the use of steam 


grabs to operate on the sea bottom. The staging is now built 
close to the point where the last of the monoliths is to be sunk. 
Shale has been found in the course of the excavation work for the 


submarine basin, and there are also indications of coal at a lower 


| depth. 


THE earthwork on the Belle Fourche Dam, South 
Dakota, states The Engineering Record, is practically completed. 
This is one of the largest earth embankments in the world, having 


| a length of 6200ft. and a maximum height of 115ft. It contains 


about 1,674,000 cubic yards of earth, and the inside face, which has 
a slope of 2 to 1, is protected from wind and wave action by 2ft. of 
screened gravel, on which are placed 4ft. by 6ft. concrete blocks 
8in. thick. This structure closes the outlet to a natural basin, and 
an inlet canal 64 miles long and 40ft. wide on the bottom carries 


| the waters of the Belle Fourche River into. the reservoir thus 


formed. When the distribution system is all completed 600 miles 
of canals and laterals will carry the waters over 100,000 acres of 
land. 

THE new law regarding the Sicilian sulphur Consorzio, 
which was passed at the end of July last, provides that no new 
sulphur mines can be opened in Sicily unless the parties prove to 
the satisfaction of the Government Mining Office at Caltanissetta 
that they possess the financial means and technical capacity for 
rationally working the mine. This is the first occasion that.any 
limitation in the working of sulphur mines has been introduced. 
Several large mines are inactive at present, and the production 
during the next twelve months promises to be reduced. The large 


| increase in shipments during the past twelve months has principally 


been to the wine-growing countries, and the -production and con- 
sumption has about balanced, while the financial position of the 
Consorzio has improved. 

Ir is announced from Stockholm that the beautiful 
waterfalls near Aelfkarleo are now to be utilised for industrial 
purposes, and the preliminary arrang ts have already been 
concluded. It is proposed, in the first place, toerect plant for the 
supply of 5000 horse-power to the town of Gefle, which is 16 miles 
distant, and the power-station is to be able to furnish power cheaper 
than the existing electricity works in Gefle. It is also hoped to 
secure customers for the station in Upsala, which is 55 miles from 
Aelfkarleo, and in other industrial places in the provinces of 
Upland and Gestrikland. A Government Bill on the subject is 
expected to be placed before Parliament in the next session, and, 
subject to the sanction of the legislature, the commencement of 
the constructive works is to take place next summer. 


Waar seems to be a record for speed of construction, 
states the Building News, has been established in the erection of 
the Manufacturers’ Home building, Vancouver. The structure 
was put up from the water's edge to a height of 103ft. in 118 days. 
There are about 14,500 square feet of floor area per floor. The 





| floors are designed to carry a live load of 175 1b. per square foot, 


the concrete slabs being carried on shallow concrete beams and 
girders, which are in turn carried by hexagonal columns heavily 


| reinforced to cut down their sizes toa minimum. The entire floors 


were finished as the work progressed from floor to floor, and were 


enceerorgge Trgtte- with lake sand to protect them from being 


marred. e building piers rest on clusters of piles ; the largest 
columns in the basement are 28in. hexagons ; the sma:lest columns 
in the last storey 10in. square. 

AN electric light company in America was recently 
summoned into court on the charge of violating the anti-smoke 
ordinance by permitting dense smoke to escape from the chimney 
of its power station. The manager pleaded in extenuation that 
the low water in the river running through the city was the cause 
of the occurrence. The judge was surprised at this novel excuse, 
and for a moment appeared to deliberate whether the defendant 
should not be fined for contempt of court. But the manager 
hastened to explain, however, that the water in the river was at 
such an unprecedented low stage that when a water power com- 


| pany a few miles up the stream manipulated its head-gates to 


divert the water to its own use the effect was noticeable at. the 
witness's steam-power plant. This diversiun bared the electric light 
company’s intake for condensing water, so that it suddenly became 
necessary to run the plant non-condensing. This in turn involved 
the forcing of cold boilers, and it was this operation that produced 
the dense volume of smoke. The judge listened to this explana- 
tion attentively, and, after a brief deliberation, imposed only the 


| minimum fine, 
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TO CORRESPONDENTS. 


4&8” In order to avoid trouble and confusion we find it necessary to inform 

corre: ts that letters of inquiry addressed to the public, and 
Sor insertion in this column, must in all cases be accompanied 

by a large envelope legibly directed by the writer to himself, and 8 . 

in order that answers received by us may be forwarded to their destina- 

tion, No notice can be taken of communications which do not comply 

with these instructions. 

sa All letters intended for insertion in Tur ENGINEER, or containing 
-_ ny be pani. def the name and or ye = writer, 
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whatever can be taken of anonymous AE ti DM a a 

4a” 6We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





hisents, 





REPLIES. 


A. E. B. (Sheffield).—We think you have failed to notice that the piers are 
dealt with in the article, one on the south side, which is to be enlarged 
as described in order to take the increased size of the new bridge, and 
another on the north, which is the one illustrated. There is, of course, 
no connection between the passages you quote, as they refer to different 
works, If this does not clear up your difficulty, please write again. See 
eri atuim below. 

B. H. B.—The article distinctly mentions the number of cycles made per 
minute. Table I. shows that these varied from 13.8 to 11.4. ‘or 
further information see Mr. Humphrey’s paper read before the Institu- 
tion of Mechanical Engineers on November 19th, 1909. This paper was 
reprinted in full in our issues of November 26th, December 3rd, and 
December 10th, which numbers also contain a report of the discussion 
and the adjourned discussion on the paper. The water after passing 
through the pump does not require purification. This was brought out 
in the discussions referred t». 


INQUIRIES. 
OIL FILTER PLANT. 
A correspondent desires to know the name of the manufacturers of the 
“Turner” oil filtering plant. 
September 6th. 


ERRATUM. 





QuEBEC Briper.—Through a typographical error a sentence in the article 
on the * Caissons for the Main Piers of the Quebec Bridge” was made to 
read to the effect that the caisson for the north pier displaced ‘70.0 tons 
of water.” This should have been ‘‘1700 tons.” 





MEETINGS NEXT WEEK. 


THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (INCORPORATED). 
—Tuesday, September 13th, at 2.30 p.m., at Balfour House, Finsbury- 
pavement, London, E.C. Committee meeting. 

THe INstirvTion OF Mintna ENnGingers.—Wednesday, September 14th, 
at 11 a.m., in the Lecture Theat e of the University College, Nottingham. 
Annual general meeting. Papers: ‘‘The Mining School at Bochum,” by 
Professor Henry Louis, M.A., D.Sc., Assoc. R.S.M., M. Inst. C.E., &e. 
“* Progress in the Use of Exhaust Steam Power,” by Mr. J. Burns. ‘‘ The 
Elliott-Jones Vertical Coke Oven,” by Mr. T. Campbell Futers. Other 
papers, which have already appeared in the ‘‘ Transactions,” will be open 
for discussion. Excursions and v sits are being arranged for the two 
following days. 
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Rabble Unions. 


IF it were not for one great virtue they possess, 
the ills they do would make trades unions insup- 
portable. From the employers’ point of view, trades 
unionism is tolerable for one cause, and one cause 
only. Wanting that, it becomes an insufferable 
nuisance, a hindrance to industry, a menace to the 
welfare of the country, and a danger to the general 
peace. This property of trades unionism which 
saves it from general condemnation is its agency in 
collective bargaining. Employers have recognised 
that men can no longer be dealt with as single 
units. Factories are too big, and the number of 
hands too great for the continuance of the old per- 
sonal relationship between the master and _ his 
men. That system, with its many advantages and 
disadvantages, has had to give way to a system in 
which the workers elect representatives to act for 
them as a body. On the whole the plan has worked 
well, and employers have been perfectly ready to 
recognise that it is to their advantage and con- 
venience to bargain with a few men rather than with 
many. This recognition hangs, however, entirely 
on the assumption that the mass of the men accept 
the bargains effected by their representatives. It 
is there that the whole value of trades unionism 
reposes. If bargains made by the plenipotentiaries 
are not faithfully respected, then such bargaining is 
no more than a farce, and the members of a union 
a disorganised rabble, unworthy of the support or 
sympathy of thinking men, and deserving to be 
crushed out of existence by the combined effort of 
all the employers in the country. We speak strongly, 
because events have come to a pass where soft 
words are of no avail. Our sympathy with trades 
unionism is well known. We have never hesitated 
to admit that combinations of workmen for their 
own common good is desirable. A well ordered 
union works for the happiness and welfare of its 
members, and provides the employers with able 
and self-respecting men. But our sympathy, and 
the sympathy of all who believe in the advantages 
of organised labour, must be alienated if the great 
resources of unionism are to fall into the hands of 
a leaderless body of mutineers who make liberty 
licence, flout their appointed officials, break solemn 





contracts, and throw the whole industries of the 
country into a state of disorder in moments of 
petulance. If unionism has descended to this 
abyss it ceases to be an organ worthy of our 
respect, and every measure which constrains or 
curtails its misused powers is just and beneficent. 
Step by step the laws of the land have removed 
disabilities which held the unions in check, and in 
high places careless and unwise statements, fruitful 
as we now see in ill, have led labour to believe that 
there are no reins or curb upon its power, and that 
nothing it desires may not be obtained by persistent 
and determined disturbance. Nothing is to be 
expected from the seats of authority; they have 
neither the power nor the will to enforce peace, 
and such relief as the employers may find from the 
intolerable pass to which affairs have come must 
be of their own making. They must look now to 
a combined action on a great scale to mend matters; 
that is the only course, and it is a course which 
they have none too soon adopted. 

With a suddenness which has surprised every 
union, but was not unexpected by those who have 
followed recent events, and are aware that there is 
a limit to the patience of even a body so tolerant 
as a society of employers, the Shipbuilders’ 
Employers’ Federation declared last week a general 
lock-out in the Northern yards. On Saturday 
many thousand men found themselves provided 
with a compulsory holiday in which to ponder 
upon insubordination and the breaking of bar- 
gains. They have been spared neither by the 
employers nor by their own Executive. Their own 
general secretary has told them bluntly that they 
have only themselves to blame. “This lock-out,” 
he has written to the branches, “is directly 
attributable to small bodies of our own members 
taking the law into their own hands, and acting 
contrary to the advice of all the officials in the 
society, both local and national.’’ The Executive of 
the unions has felt for long that it. was losing 
authority with its members, who are fond of telling 
it that it was elected to perform the will of the 
electors and not its own, and it is rejoicing, no 
doubt, that the action of the employers is playing 
into its hands. “ Authority,” says Mr. Hill in the 
letter already quoted, ‘“ must be left in the hands of 
your officials to carry out all our agreements with 
the employers and our fellow-workmen in the joint 
allied trades; otherwise it is impossible to carry on 
the work of the society.” That is a clear statement 
of fact which cannot be improved upon. Without 
a respected head and a clear organisation the 
management of a huge body of men is impossible. 

The history of the lock-out is familiar to all, 
and it will be found outlined on another page. 
With the mere facts of it we need not here 
concern ourselves. The general aspect is far 
more important than the details. Sooner or 
later some means must be found of putting an end 
to the frequent petty disturbances in shipyards, 
often no more than internicine struggles between 
two envious unions. What are those means to be? 
Eighteen months ago a contract was made between 
the employers andthe unions. It has been respected 
on the one side, but broken over and over again on 
the other. The officials of the unions have been 
loyal enough to their word, but they have failed to 
make the men abide by their ruling. The value of 
the contract is wholly destroyed, and the masters, 
in locking out, have done so as a protest against 
this lack of faith, and to secure from the unions 
guarantees that for the future agreements made 
between the Federation and the plenipotentiaries 
of the workmen shall be observed. But what 
guarantees, we ask, can be given? The Executive 
has no power to enforce the obedience of the men, 
whose “oaths are straw,” whose “faiths are wafer 
cakes.” With whom are the employers to bargain, 
and of what nature shall be the guarantees ? 
That is a matter which the conference at Carlisle 
will have to decide. The union representa- 
tives may offer to impose fines or condemn a 
recalcitrant man to expulsion from the union. The 
younger and more turbulent men will laugh at such 
threats. Expulsion they do not fear, for they know 
well enough that to dismiss a half or a quarter of 
its men would be suicidal policy on the part of the 
union. Let the body of mutineers be but large 
enough and they are safe. Fines have no fears, for 
expulsion is the only means of enforcing them. It 
is difficult, then, to see what guarantees the trades 
union officials are in a position to offer. Some- 
thing, no doubt, may be done if the employers will 
give the Executive of the unions the promise not to 
employ expelled men. There are obvious objections 
to that course; but in their desire to assist the 
Executive of the unions to regain the power they 
have lost the employers may see their way to agree 








278 


THE ENGINEER 


Serr. 9, 1910 











to it. On the other hand, they may ask with some 
reason that delegates to conferences should be 
appointed by the Executive of the unions, and not 
by election by the branches. The elected delegates 
represent only too frequently the turbulent party in 
a dispute, and they are often in direct conflict with 
the chief officers of the unions. Under such cir- 
cumstances how can agreements be made that will 
be binding even in the letter? The spirit of fair play, 
the resolution to hold by a bargain even though it be 
to their own disadvantage, the determination to 
abide as honestly by their side of the contract as 
the employers do by theirs, these things are needed 
if the perpetual disturbances which are disgracing 
trades unionism all over the country are to come 
to an end. Let the men remember that union 
stands for unity of interest, and that the very exist- 
ence of their societies depends upon the harmony 
with which they act. Harmony is not to be 
secured without a leader or conductor, and naught 
but discord and the war of opposing interests is to 
to be expected from such leaderless rabbles as the 
unions are now becoming. If they cannot mend 
their ways, the sooner the whole weight of public 
opinion is directed against them the better for the 
the stability and prosperities of our industries. 


Reinforced Concrete. 


Ir is with great interest that we have gone through 
the interim Report recently issued by the Committee 
entrusted by the Council of the Institution of Civil 
Engineers with the task of investigating the subject 
of reinforced concrete. The Committee, which began 
its labours early in 1909, was, to judge by the list 
of its members, selected with the greatest care, and 
the Report now published, although only relating to 
a partially completed investigation, deserves to be 
read with the closest attention. Speaking broadly, 
the present Report is more especially concerned 
with actual construction than with theoretical 
calculation. After the various more important 
systems have been outlined, the salient points of 
the specifications used by seven different companies 
are placed in juxtaposition. Among these specifica- 
tions we notice very great divergence; for instance, 
as regards cement, two companies only accept 
in toto the British standard specification, while one 
permits it to be used as a guide, two introduce 
additional or modified tests, and the remaining 
two ignore it completely. This is hardly satis- 
factory, in view of the skill and labour which 
was bestowed upon the subject, and it augurs 
ill for the universal acceptance of the present 
Committee’s findings. Again, there is anything but 
uniformity in the degree of cleanness demanded for 
the sand, and in the tests applied to the reinforcing 
bars, while we note that steels of high yield point 
are, except in the case of one specification—that of 
the British Concrete-Steel Company—entirely 
ignored. These are only a few of the more material 
divergencies, but their presence alone would seem to 
indicate the early stage of development which rein- 
forced concrete has up to now reached, and to show 
how very necessary is the present investigation. 
The summary of rules laid down by the various 
foreign Governments in relation to reinforced con- 
crete will repay study ; but while it is evident that 
the enforcement of these rules will necessitate the 
employment of a large staff, it would seem open to 
question whether any advantage could accrue from 
an additional splitting up of responsibility. 

The data got together by Mr. Hollingsworth and 
printed in Memoranda D and E, are of a highly 
interesting nature, but unfortunately have of neces- 
sity been culled from so many sources as to leave 
an unpleasant doubt whether some may not be 
vitiated by the possible omission of the special 
conditions under which the experiment was con- 
ducted. This view is almost suggested by the para- 
graph at the bottom of page 68, where it is pointed 
out that “results obtained and conclusions drawn ” 
from a large number of European and American 
experiments “vary widely and in some cases appear 
to be contradictory.” The evidence of a dozen wit- 
nesses who have been engaged upon extensive 
works in reinforced concrete is given in Memo- 
randum G, and in this section what appears to us 
perhaps the most important practical point for con- 
sideration, viz., the durability of the material, is 
first touched upon. The initial strength can 
always be provided for and any weakness elimi- 
nated as experience accumulates, but if it should 
be proved that the reinforcement is subject to 
abnormal deterioration the whole principle of re- 
inforced concrete might have to be abandoned. 
Although the works described are as a rule 
reported in perfect condition, it is somewhat dis- 
turbing to note the statement that cracks had been 


found in almost all cases. The more serious of 
these were observed in thin panels surrounded by 
more massive members, but this would merely seem 
to indicate that the panel was the weakest part, 
and the suggestion that their presence was due to 
insufficient reinforcement does not appear entirely 
convincing. In large un-reinforced concrete walls, 
when of any considerable length, cracks are 
always more or less in evidence, and it would 
seem that if these are to be prevented by the 
reinforcement a stress entirely different from that 
due to the external loading has to be considered, and 
as the value of this stress is unknown the actual 
unit load in the reinforcement may, in certain 
places, attain a figure very much beyond that given 
by calculation.: As to the extent of cracking which 
may be permitted, Mr. Blount points out that 
while “mere moisture or stationary water ” 
would have little or no effect on the reinforcement 
owing to this minute quantity of water being 
quickly charged with lime, the access of water 
involving anything approaching a flow would be 
very prejudicial. Thus it seems that a hair crack 
might produce no damage, but that any appreciable 
widening would greatly increase the danger. To 
obviate the cracking of panels, Mr. W. H. Hunter 
proposes in future to make them independent of 
the main structure, and in this course we entirely 
agree. The same section of the Report deals, 
inter alia, with the stiffness of jetty work and the 
possibility of bracing under water. The general 
feeling seems to be that such under-water bracing 
is impracticable ; but it was mentioned that when 
the piles were surrounded by cylinders a short 
length of the latter might be moulded on each end 
of an under-water waling, which might then 
be threaded over the piles, and the annular 
spaces in the respective eyes subsequently filled with 
concrete at the same time as the rest of the 
cylinder. It is not suggested, however, that the 
method is applicable to diagonals. This difficulty 
in providing under-water bracing is of some moment, 
but surely it could in a measure be overcome by 
leaving lugs on the piles, and attaching to them 
steel, or preferably iron, members. 

As regards the extent of the assistance required 
from the “specialist’’ by the engineer, and as a con- 
sequence the responsibility attaching to each, most of 
the witnesses leave the whole design of the reinforce- 
ment to the “ specialist ;" but it seems to be the 
practice for the engineer to check over the calcula- 
tions, and although he thus assumes a limited 
responsibility, the general feeling from reading the 
evidence is that the “specialist” is held to be, at 
any rate morally, responsible. On tenders being 
required, the engineer sends out to various licensees 
a general outline of the scheme to be carried out, 
and they obtain from the “specialists —the patentee 
from whom each holds his respective licence—full 
details of design; thus the “ specialist’ works on 
behalf of the licenseeorcontractor,and Mr. Jackaman 
points out that in case of a tender not being 
accepted, no charge is made for the design. 
Doubtless no direct charge is made, but for all that 
the design. must be paid for somehow. Say, for 
|instance, three designs are prepared for each of 
| three different schemes, and each of the three con- 
|tractors for whom the designs were prepared is 
entrusted with one or other of the three schemes. 
Each of these contractors is entrusted with one 
scheme, and has been concerned in the preparation 
of designs for three. Some one must pay for these, 
and the payment is none the less real for its being 
hidden in the contract price of the single job. The 
idea of getting “ something for nothing” is attrac- 
tive, but in this particular case “ nothing ”’ is three 
times “something.” 





The Nicolson Boiler. 


IN the brief notice, in our last impression, of Mr. 
Michael Longridge’s annual report, we mentioned a 
series of trials carried out to ascertain the potential 
and economic efficiency of the Nicolson boiler, and 
incidentally to test the accuracy of Reynolds’ law 
of the. transmission of heat through boiler plates. 
It will be remembered that in January, 1909, Dr. 
Nicolson read before the Junior Institution of Engi- 
neers a paper in which he described a boiler for 
which he claimed important advantages, due to the 
reduction to practice of principles which had been 
overlooked by engineers. That paper evoked a good 
deal of criticism in the pages of the technical Press ; 
and we ourselves suggested that he should have the 
boiler tested by Mr. Longridge or some other highly 
competent, dispassionate authority. Dr. Nicolson is 
reported, following this suggestion, to have said that 
he would have such a trial carried out, and 





that the results would refute his critics, Mr. 


Longridge made most elaborate and painstakin 
trials in October, 1909. He obtained much informa 
tion, useful and not, which he has embodied jn 8 
series of tables containing thousands of figures. 
and these, with a full description of the stear, 
generator, are published in the report before us, 

A statement, made at the risk of repetition, of 
certain facts will simplify matters. Dr. Nicolgon 
holds that combustion should be complete, and 
that this desirable result can only be obtained by 
burning fuel in a retort. The intensely hot gas 
resulting should then be made to traverse the 
surface of the boiler at a very high velocity, which 
end can be secured only by contracting the calor. 
meter of the boiler and using forced draught. The 
original Nicolson boiler has a single flue of the 
Cornish type, but the flue is not placed on the vertica} 
middleline, but to onesideof it, to promote circulation, 
The shell is 24ft. long by 6ft. 6in. in diameter, and 
the flue is 3ft. 5in.in internal diameter. For 
length of 5ft. 4in. beyond the bridge the flue is lined 
with fire-bricks, 44in. thick, to form a hot combus. 
tion chamber, which is spanned by a fire-brick arch 
to break up the gas currents. A little beyond the 
chamber the cross-sectional area of the flue js 
reduced by a hollow plug of fire-brick 10ft. long and 
3ft. lin. in diameter, which leaves an annular space 
of about 2in. wide between it and the flue plates, 
and through this the gaseous products of combus: 
tion have to find their way. The draught is main- 
tained by a powerful electrical exhaust fan giving 
a vacuum of L8in. to 20in. of water near the base 
of the chimney. The boiler is carried on saddles 
and has no external flues. The total heating sur. 
face is 171 square feet, that of the grate 18.1 
square feet, or, say, 9.5 square feet to one of grate, 
or one-third of that usually deemed necessary. The 
first trials of this boiler did not, it seems, realise 
Dr. Nicolson’s expectations, and two important 
additions were made to it before Mr. Longridge’s 
tests were carried out. At the chimney end of the 
boiler have been installed an “ evaporator " and an 
“economiser.” Roughly, each is a tall, vertical 
cylinder, about 16in. in diameter, through which 
the hot gas passes, and in each is a stack of water- 
tubes. Those in the evaporator are 11ft. 6in. long, 
with an external diameter of Zin. and an internal 
diameter of in. There are 102 of these tubes, 
with a heating surface of 192 square feet. In the 
economiser there are 90 water-tubes 13ft. 6in. long, 
fin. outside and in. diameter inside, and down 
each is placed a square iron rod #in. by sin. to 
reduce the cross-sectional area and augment the 
velocity of flow. The surface is 293 square feet. 
The hot gases leaving the main flue enter a © dust- 
box’”’ and pass up round the evaporator tubes, 
thence descending through the economiser. From 
the bottom of the economiser the gas passes to the 
suction fan and thence to the chimney. A small 
pump is used to secure water circulation. The 
total heating surface is 656 square feet, or 36.4 to 
one of grate surface. 

The results obtained by Mr. Longridge are in one 
way completely satisfactory. Mr. Longridge esti- 
mates that 40,000 thermal units per square foot of 
plate per hour may have passed through some of 
the plates, as we stated last week, equivalent to an 
evaporation of,say, 35 lb. of water per foot per hour. 
Actually the steam made, from and at 212 deg., 
varied between 10.370 lb. and 11.610 lb., according 
to the quality of the coal. Indisputably a very 
high evaporative efficiency. The pressure was 
120 1h. Aithough a space has been provided for 
the insertion of figures setting forth the amount of 
moisture in the steam, none are given, which is, to 
say the least, disappointing; because when fires 
are urged as was this one, we always expect 
priming, and are seldom disappointed. The omission, 
possibly, is unfair to Dr. Nicolson, introducing, as it 
does, a considerable amount of uncertainty. It is 
clear that we can maketherateof evaporation per foot 
vary between wide limits by including or excluding 
various portions of the apparatus, and referring the 
whole evaporation to that portion retained. Thus, 
if we take the run of October 21st, which gave the 
highest results, we have for the boiler and 
evaporator, excluding the economiser, 23 lb. per 
foot; including the economiser it falls to 12.75 lb. 
The three principal questions which the experi- 
ments were intended to answer were :—(a) Whether 
heat transmission in boiler flues is proportional to 
the product of the density and speed of gas when 
the water circulation is well maintained ; (b) whether 
40,000 B.Th.U. per square foot per hour can be trans- 
mitted across a—Cornish-—boiler-flue plate at a 
place not exposed to the radiation from the fire: 
(c) whether the temperature of the combustion 
chamber of the plant is under any circumstances 





greater than 2300 deg. Fah. The last of these 








a 


77 @ 6 OS 


—_— 


"a = 





u 
oe 


THE ENGINEER 


279 








Serr. 9, 1910 


— — 


may be answered at once in the affirmative. The 
temperature must have been at least 2800 deg., and 
may have been over 3000 deg., since wrought iron 
and steel rods were melted in a few minutes. _ To 
the other two no certain answers can be given. 
The rate of transmission cannot be calculated from 
the heat absorbed by the water, because we do not 
know how much water was evaporated by the 
furnace crown, by the plates surrounding the 
fire-brick plug, and by the evaporator tubes 
respectively. All that can be said with cer- 
tainty is that the rates of evaporation were 
much higher than usual. The temperature was so 
enormous that the fire-bricks ran down and formed 
a pool of molten slag. Mr. Longridge tells us that 
the boiler had been almost continuously in regular 
work for fifty-two days, and there were not the 
slightest signs of over-heating or distress. It is 
worth notice that the motor driving the fan 
developed from 39.8 horse-power to 20.2 horse- 
power, according to the rate at which the boiler was 
worked. The circulating pump absorbed another 
4 horse-power. If we allow coal at the rate of 
1.5 lb. per horse per hour, then the whole plant 
developed, as a maximum effort, 490 total horse- 
power-—-a very high result. 

We think we have said enough to enable engi- 
neers to judge for themselves as to the merits and 
demerits of Dr. Nicolson’s boiler. It is clear that 


for its efficiency it does not depend on the plug on | 


which Dr. Nicolson sets so much store Without 
the evaporator and circulator it would be fairly 
incompetent. 
to use in practice evaporator tubes——virtually an 
extension of the boiler surface—over 11ft. long and 
with a bore not much greater in diameter than a 
lead pencil. The economiser does not commend 
itself to us. We have in effect an interesting 
apparatus for carrying out an experimental inquiry. 
Dr. Nicolson may consider the results obtained 
sufficiently promising to stimulate him to renewed 
exertions. If he proceeds we wish him every 
success. Most engineers will agree with us, we 
think, that his views about boilers are extremely 
original. It is to be regretted that a series of trials 
carried out with so much pains and skill and 
experience should have been so barren of practical 
results. But this is often the case with academic 
investigations. 


“A Square Deal” at Panama. 


EMINENTLY characteristic of the national 
temperament is the reception which has_ been 
accorded in this country to ex-President Roosevelt's 
recent references to the Panama Canal. Generally 
speaking, the subject has been avoided, as likely to 
lead to nothing but regrettable acerbity ; and where 
comments have been forthcoming the criticism has 
been of a kind with which little fault can be found. 
That the reception, on the whole, has been unsym- 
pathetic is not to be wondered at: for Englishmen 
seldom tire of impressing upon other people the 
virtues of peace, are inveterate sticklers for 
adherence to the strict letter of international law, 
and are constitutionally prone to suspect sharp 
practice behind any action or utterance savouring 
of disrespect of diplomatic conventions. In the 
case of the Panama Canal,immense faith is reposed 
in the theory that the Hay-Pauncefote Treaty of 
1901 settles for all time the status of the future 
trans-isthmian highway—that, though the Ameri- 
cans succeeded in eliminating from the agreement 
any expressed prohibition against fortification, the 
trend of the instrument is in favour of neutralisa- 
tion on the same general principles which apply to 
the channel uniting the Mediterranean and Red 
Seas. 

Unfortunately for this doctrine, there are about 
the Suez and Panama enterprises more points of 
dissimilarity than of likeness. The first is owned 
by an alien corporation, possessing neither terri- 
torial nor offensive and defensive rights, and, con- 
sequently, naturally anxious to be guaranteed 
against pecuniary loss and damage to property in 
the event of public disturbance. The Panama 
Canal, on the other hand, and the region through 
which it passes are possessions of a sovereign 
Power, not only prepared and qualified to maintain 
her own rights, but also bound, by special treaty, 
to preserve inviolate those of her neighbour on 
either side of the Canal zone. The United States is 
expending over £77,000,000 upon a work which 
cannot fail to prove of immense advantage to 
the human race, and has agreed to dedicate 
it “to the common use of all nations, on the 
most liberal terms and a _ footing of perfect 
equality for all.” At the same time, no attempt 


has ever been made at Washington or by any 


We do not suppose that he proposes | 


American worthy of the name to conceal the hope 
and opinion that the Canal will prove of great 
strategic and commercial value to the United 
States. Mr. Roosevelt has asked for “a fair deal” 
—in other words, that the unequivocal pledges given 
to other nations shall not be regarded as prejudicial 
to the right of the United States to fortify the 
Canal and so guarantee its neutrality and the 
reasonable interests of ‘its owners. No nation, it 
seems to us, can resent such a desire, backed as it 
is by circumstances which cannot be ignored. In 
point of fact, there existed not the smallest neces- 
sity for Mr. Roosevelt’s speech, for—quite apart 
from the Canal and whatever treaty obligations 
may prevail now or in the future—nothing can 
affect America’s unalienable right to fortify her 
own territory east and west of the waterway just 
as much or little as she pleases. Seriously to 
argue such a point might be likened to questioning 
the legality of the presence in the Canal zone of a 
company of United States Marines, or the actual 
existence of the United States as an independent 
and sovereign Power. 





|EXCAVATING MACHINERY AND EQUIPMENT 
ON THE PANAMA CANAL WORKS. 
No, IV." 

Tue plant for wet excavation, to which attention must 
now be directed, includes sea-going and 20in. suction 
| dredgers, ladder or bucket dredgers of Scotch or Belgian 
| construction, American dipper dredgers, French and 
American dump barges or scows, a Lobnitz rock-breaker, 
and a number of tugs. Considerable as the equipment is, 
it is about to be largely supplemented by craft, descrip- 
tions of which will follow, not only of great capacity, but 
presenting many novel and interesting features. At the 
present time, from twelve to sixteen dredgers are kept 
continuously at work in the Canal entrances at sea-level 
on the Atlantic and Pacific sides, at the Gatun dam and 
lower locks site, and at or about the site of the Miraflores 
locks, their average monthly output (including hydraulic 
fill placed in dams) being about 1,300,000 cubic yards. 

The three twin-screw sea-going suction dredgers already 
in service were built by the Maryland Steel Company, at 
Sparrow's Point, Md., are of a type common in the 
United States, and fully equipped with dredging, pro- 
pelling and steering machinery and electric light and 
refrigerating plant. They are 288ft. long, with moulded 
beam 47ft. and moulded depth 25ft., are capable of 
dredging to a depth of 40ft., and are equipped with two 
| centrifugal pumps, with suction and discharge pipes, 

21.25in. inside diameter, operated by vertical compound 

| condensing engines. The dredged material brought up 
by the pumps is discharged into two bins having a normal 
aggregate capacity of 2000 cubic yards, the contents of 
which are emptied into deep water through gates. These 
dredges work night and day, stopping only for fuel and 
repairs, and, after the completion of the Canal, will 
probably remain on the isthmus for maintenance work. 

Of the five 20in. suction dredgers, four are 138ft. long, 
with 48ft. beam, and a hold 9ft. indepth. Their machinery 
consists of a 20in. centrifugal pump, direct driven by twin 
Ideal horizontal tandem high-speed compound engines, fed 
by two Scotch marine boilers, in which crude oil is used 
for fuel. The fifth—Fig. 24—recently delivered for use 
at Gatun, is capable of dredging to a depth of 42ft., and 
delivering into a floating discharge pipe line. Her dimen 
sions are: Length of deck, 130ft.; breadth, 37ft.; depth, 
1lft.; and draught, 74ft. The hull is built of steel 
throughout, framed transversely, and stiffened by two 
longitudinal and four transverse bulkheads. There are 
two water-tube boilers in the hold, where are placed also 
the main pump and engine, fire, feed and auxiliary 
pumps, condenser, and electric light plant. The main 
pumps are of the side suction type, and the dredge is 
titted for burning oil. Trolleys and lifting gear are provided 
capable of moving parts of the main engines, dredging 
pump, winding engine and condenser heads to a point 
where they can be easily placed on a barge alongside. 
The winding engine is placed on deck, and the cutter 
engine on the ladder. 

The chain-bucket or ladder dredgers in use date 
from the French occupation, and have undergone strange 
vicissitudes. The majority of them were recovered from 
the bottoms of the Canal channel or adjacent rivers after 
disappearances of twenty years or more, and were found 
in such excellent condition, comparatively speaking, as to 
justify overhauling and reconstruction or refitting. 
During recent years they have been giving very satis- 
factory service, in spite of the small size of their 
buckets, namely, }-yard or }-yard capacity. Generally 
their length of hull is 137ft. and their width and depth 
respectively 26ft.and 12ft. On a ladder, about 80ft. long, 
are fastened 32 buckets, connected by links forming a 
continuous chain. This travels over sheaves mounted on 
a heavy structural steel framework designed to push the 
bottom end against the material to be excavated as the 
buckets revolve. Steam is furnished by two boilers to a 
24in. by 48in. compound inverted condensing engine. 

The dipper dredgers do not greatly differ from steam 
shovels, except that they are mounted on barges instead 
of railway cars, and are designed for a deeper and wider 
radius of action. They have steel hulls, 110ft. long, 
35ft. beam and 11ft. depth, and double cylinder con- 
densing engines, 13in. by 18in. stroke. The A-frames 
and booms are of steel; the dipper handles of wood 
covered and strengthened with steel angles; and the 
buckets, of 5-yard capacity can dredge stiff clay to a 
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depth of 40ft. Examples of the bucket and dipper 
dredgers used are illustrated in Figs. 25, 26, and 27. 

To the floating equipment at present engaged in the 
work of excavation in the Canal prism at the Pacific 
entrance there is about to be added another dipper 
dredger, in which will be included several novel features. 
The specifications call for a hull 135ft. long, 43ft. beam, 
14ft. deep at the bow, and 12ft. deep at the stern, the 
equipment to include compound engines, Scotch marine 
boilers, hoisting drum and gears, machinery to be 
operated by independent double engines with link motion 
for backing and swinging, independent winches and 
engines for operating spuds, scow moving machinery 
driven by independent double engines, A-frame and 
boom of structural steel, electric light plant, storage for 
4000 barrels of oil, bunkers for 100 tons of coal, &c. 
The vessel will be required to operate a 10-yard bucket 
in stiff mud or clay at a depth of 50ft., and will be 
fitted also with 6-yard buckets for use in dredging rock. 
For dumping the dipper there will be employed a special 
device run by compressed air, and for this purpose an 
air compressor plant will form part of the equipment. 

For excavation in the Pacific entrance it has also been 
decided to obtain a ladder dredger, with buckets each of 
2 cubic yards capacity, capable of excavating 1000 cubic 
yards of material an hour. The conditions of tender 
demand that the vessel must be of the sea-going type, 
be completely erected at the builders’ yards, make the 
voyage to Balboa under its own steam, and be delivered 
there within a year after the signature of the contract. 
It must be equipped to discharge overboard into barges 
or into its own bins, which last must be capable of 
carrying at least 1200 cubic yards of material. Including 
the Gopher, the only sea-going ladder dredger in the 
Canal service, there are now four rebuilt French ladder 
dredgers in operation in the Pacific entrance, and the 
vessel now requisitioned will have a capacity equal to 
their aggregate. 

The invitation for tenders for the erection and delivery 
of this dredger elicited but three proposals, one from the 
Union Iron Works, San Francisco, and the others from 
William Simons and Co., Limited, and Lobnitz and Co., 
Limited, bothof Renfrew, N.B. Generally speaking, Euro- 
pean firms—and the Canal Commission also—have been 
severely handicapped in relation to Panama Canal con- 
tracts; first by the law which prevented any awards being 
made to other than American manufacturers, and more 
recently by amended legislation encouraging preferential 
treatment of the latter except under very exceptional con- 
ditions. In the case under review, the bid of the 
American firm was 874,146 dols., delivery to be made in 
fourteen and a half months ; that of Messrs. Lobnitz and 
Co. was 444,000 dols., and that of Messrs. Simons and 
Co., 399,340 dols.—delivery being guaranteed by each of 
the Scottish firms within the prescribed 365 days. In 
view of this divergence and the fact that the difference 
between the highest and lowest bids was greater than the 
whole amount of the latter, the chairman and chief engineer 
of the Commission recommended that the contract should 
be awarded to Messrs. Simons and Co., or, if this were 
found impracticable, that no award should be made ; the 
result being that President Taft intervened, under special 
powers vested in him by legislation, and authorised 
acceptance of the lowest tender. 

To receive the material excavated by the chain bucket 
and dipper dredgers twenty-two American-built mud- 
scows or barges and thirteen French “clapets” are 
employed. The former are 110ft. long and 24ft. beam, 
and have a loaded draught of 8ft. and a capacity of 
400 cubic yards; they are towed into deep water by sea- 
going tugs or by clapets. The last-mentioned have twin 
screws and 250 horse-power engines, are 132ft. long, 25ft. 
beam, and 11ft. depth, with a loaded draught of 9ft. and 
a capacity of 300 cubic yards. 

South of the Miraflores lock site, for a distance of 
about two miles, there remain several million cubic yards 
of material, mostly dark loam, overlying 1,600,000 cubic 
yards of hard rock, which have to be removed. Succes- 
sive attempts with dredgers have shown that the softer 
material can be handled with greater economy by adopt- 
ing the hydraulic method developed and used with much 
success in the Western States. It is therefore now 
proposed, after throwing a dam across the channel two 
miles below the locks, to attack the material with large 
jets of water under a pressure of 130 Ib. per square inch, 
sufficient to break it. up and carry it to pools or sumps. 
Thence the combined earth and water will be removed 
by powerful centrifugal pumps having a capacity of 
30,000 gallons per minute. 

With this work will be associated another interesting 
development. On the site of the proposed pumping 
station, nearly opposite Corozal, there have been 
constructed three concrete barges to be used in 
supporting the dredging pumps. Though concrete 
barges have been successfully used in Italy for some 
years, their adaptation to American engineering is quite 
novel, the nearest approach being the use of concrete in 
the construction of transfer boats, a type of vessel similar 
to the New York car ferries. The plans of the barges now 
approaching completion on the Panama Canal include 
many modifications from the Italian type, some to meet 
local conditions, and others resulting from latter-day im- 
provement in concrete construction methods. 

Each of the barges is 64ft. long, 24ft. wide, and 5ft. Sin. 
deep. The interior beams and columns have a spacing 
of 10ft. longitudinally and 8ft. transversely. Wooden 
forms have been used in their construction, and the barges 
have been launched sidewise. Two interior longitudinal 
walls extend throughout, with a bulkhead at each end, 
forming an interior compartment 40ft. long by 8ft. wide. 
The interior form work was built in collapsible sections, 
readily removable as the work advanced. The frames 
for the hull were constructed ‘first, and the preliminary 
work consisted of the erection of supports on which 
wooden forms were placed. : 

The wall construction includes one layer of }in. 
mesh No, 12 wire cloth, }in. transyerse rods spaced 8in, 
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Fig. 24—SUCTION DREDGER 


Fig. 25—DIPPER DREDGER, 











Fig. 26-LADDER DREDGER 


centres, and in. longitudinal rods spaced 12in. centres, 
all securely fastened to the reinforced concrete frame- 
work. The side walls and bottom of the barge were 
then formed by laying on several coats of plaster made 
of Portland cement mortar, and trowelled down to a hard 
surface. This plaster was laid on first from the out 
side, and an additional coat laid on from the inside, so 
as to cover thoroughly the jin. mesh and steel rods. The 
deck consisted of concrete slabs 3}in. thick, having 
spans 10ft. in length and 8ft. wide, reinforeed both longi- 
tudinally and transversely with }in. rods. 

Wells are provided for pumping, and the dredging 
pump, motor and equipment, weighing approximately 
60,000 Ib., will be placed near the middle of the barge, 
the maximum draught of which, when loaded, will be 
about 3ft. These barges, which have been erected on crib- 
bing built for the purpose, can be readily moved from 


| division is also a new Lobnitz rock-breaker, which con- 


one place to another in the channel. Each will be | 


equipped with four mooring bits situated a few feet 


back from each corner, and secured by long bolts em- | 


bedded in the concrete of the side columns and diagonals. 

For subaqueous drilling in the Pacific channel there 
is about to be put in service a rock drill barge. The 
steel] hull on which the drills are mounted is 112ft. 


long, with a 6ft. rake on each end, 36ft. wide and 8ft. | 


deep, and is of specially heavy construction, in order 
that rock may be blasted under the barge without 
doing it any damage. Two of the compartments formed 
by the six transverse and two longitudinal bulkheads 
are used as water tanks, having a capacity of 18,000 
gallons. [or carrying fuel there are six oil tanks, each 
with a capacity of 240 gallons. The boiler and pumps 


are erected in the side of the hull opposite that on | 


which the drills operate, and the water and oil storage 
tanks are amidship, thus trimming the barge. The 
capacity of the boiler is ample to supply without forcing 
30 per cent. more steam than is needed for run- 
ning three Ingersoll-Sergeant drills, 64in. in diameter, 


the 5-kilowatt electric light plant, and an eight 
horse-power dock pump. Three drill frames are 
mounted on the hull, each moving freely along 


one face of the barge, allowing a total horizontal 
distance of 85ft. between the first and last drill 
holes. Each frame carries a rock drill on a movable 


slide, running in vertical guides on the face after the | 


manner of a pile driver. The floor is projected outward 
4ft., so that the drilling will be done over the edge of the 
barge. As each of the drills can bore six holes from one 
position of the barge, the number of holes bored without 
shifting the vessel will be eighteen. 

To raise and lower each drill a vertical ram, placed 
immediately behind the drill frame, is provided. These 


rams have a capacity of 5000 lb., making a total free lift | 


of 10ft. For supplying water for working each ram there 
is a duplex ‘double-acting hydraulic pump of sufficient 
capacity to lift the drill, with its ordinary load of 2500 Ib., 

















10ft. in not more than 15 sec. Near each corner of the hull 
is a recess for timber spuds, 24in. square and 60ft. long, 
which will be operated by a compact reversible engine, 
designed to lift each soud by two pinions, acting in racks 
on opposite faces. By the aid of this machine holes 
will be drilled in the rock to a depth of 50ft., or 5ft. 
below the required bottom of the Caral, and the rock will | 
then be broken by dynamite into pieces sufficiently small 
to be handled by dipper or ladder dredgers. 

Included in the present equipment of the Pacific 


sists of a large ram, mounted on a barge of suitable size, | 
which is used to fracture and break up the rock on the | 
bottom, preliminary to its removal by dipper or clam- 
shell dredgers. _Three sizes of ram are used, weighing | 
from 10 to 19 tons and from 30ft. to 50ft. in length. 
When raised from 4ft. to 10ft. above water and then 
dropped, they break the rock to a depth of 3ft. 








BRITISH ASSOCIATION : SHEFFIELD, 1910. | 
No. I. | 


Tue Sheffield meeting must take its place amongst the 

smaller and less exciting of these gatherings of the British | 
Association, the number attending exceeding by only a | 
few the 1404 recorded for the last Sheffield meeting thirty- | 
one years ago, and although the sections have been fairly | 
attended, and there were some excellent evening lectures, | 
notably that by Professor W. Stirling on “ Types of | 
Animal Movement” and the lecture to the Operative | 
Classes on “ Metallic Alloys,” experimentally illustrated | 
by Mr. Charles T. Heycock, yet there was no display of | 
enthusiasm to be observed. A ripple of excitement was | 
aroused as to the decision of the General Committee with | 
regard to the invitation to Australia, but even that sub- | 
sided at once as soon as the decision in favour of the visit | 
—to take place in 1914—was made known. The dis- | 
sentients just murmured a little at the decision, and were | 
heard no more. A certain amount of literature was pro- | 
vided. The programme, in a tastefully adorned cover, and | 
the small guides to the excursions, in the form of handy | 
little booklet, were much as usual, but the “ British 
Association Handbook,” bound in plain dark blue cloth, | 
with gold lettering and rounded edges, was particularly 
meritorious. The articles on “The Iron and Steel Indus- 
tries of Sheffield,” by Professors Arnold and McWilliam ; 
on “ Engineering Industries of the District,” by Professor 
Ripper; on “Armour and Ordnance,” by Mr. Douglas 
Vickers and Lieutenant Sir Trevor Dawson, R.N.; on 
“The Mining Industries of the District,” by Mr. M. H. 
Habershon and Professor F. W. Hardwick, and on “ The 
Geology of the District,” by Messrs. Bernard Hobson, 
Cosmo Johns, and C. Bradshaw, contain an astonishing | 
amount of highly interesting information which should | 











Fig. 27—DIPPER DREOGER 


prove of great value to those desiring to know anything 
about these subjects. 

Many important matters relating to the working of the 
Association were considered at the General Committee 


| meetings, and about these we may have something to say 


later on; but a better instance of something being 
desirable could scarcely be furnished than the fact that 
simultaneously at two widely separated section-rooms 


| practically the same subject was being discussed, whereas 
| the discussion would have gained in all ways had all the 


parties met under the same roof. We refer to the discus- 
sion before a joint meeting of Sections A and B, opened 
by Professor W. A. Bone, on “ Gaseous Combustion,” at 


| 10 a.m., Friday, in the rooms of Section A, and to the report 


on Gaseous Explosions read and discussed at the same 
time in the room of Section G. There is no doubt that 
some rearrangement of sections with sub-sections capable 
of dealing with special departments and new subjects, and 
the encouragement of joint discussions between different 
sections, would add greatly to the usefulness of the work 
done at the Association’s meetings. 

The Association will meet next year in Portsmouth. 
The invitation to meet in Dundee in 1912 is accepted, 
whilst in 1914, as matters now stand, it will meet in 
Australia. 

SECTION G, 

At the opening of the session of Section G there was a 
very thin attendance in a very large bare school-room, 
and a thin line of magnates on the very narrow plat- 
form, and even an extensive display of diagrams and 
tables that looked remarkably appropriate to the room did 
not remove the feeling of gloom from about the gather- 
ing. Professor Dalby’s decision not to read his address, 
but to talk about his observations and tabulations, how- 
ever, raised the hopes of the meeting, and things passed 
on quietly and smoothly. Professor Dalby’s interesting 
address we have printed in full. Mr. Charles Pawksly 
moved, in felicitous terms,and Professor Ripper seconded, 
a vote of thanks to the President for his address, which 
was carried. This he briefly acknowledged, and called 
upon Professor Ripper for his contribution on the “ Test- 
ing of Lathe Tool Steels.” 

The Professor remarked that a great deal of testing of lathe 
cutting tools has been done in the past by various experimenters, 
and is being done every day by steel manufacturers for their own 
information ; but there is, unfortunately, an entire absence of 
uniformity of standard in the making of these tests. There are 
two methods of testing most commonly adopted. The first is to 
find the length of time the tool will run in the lathe under a given 
set of constant conditions before requiring regrinding ; the second 
is to find the cutting speed which shall cause the edge of the tool 
to be completely ruined in twenty minutes. 

Tests representing prolonged durability are of doubtful value. 
It is more to the purpose to know the highest cutting speed which 
may be maintained during some practical period of time—say, 
twenty or thirty minutes—without regrinding. 

Mr. Taylor recommends that in the case of the twenty minutes’ 
test about eight tools of each kind should be prepared—say, lin. 
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and about 18in, long—treated and shaped in every way 
hould then be run one tool after another each for a 
ty minutes, and each at a little faster cutting speed 
essor, until the cutting speed has been found which 
ge of the tool to be completely ruined at the end 
This speed is then called the ‘‘ standard 


by lgin. 
alike. They 8 

yeriod of twen 
than its predec 
will cause the ed, 
of the twenty minutes. 


: Lgl improvement on each of the previous methods of testing 


the writer ventures to submit a new method, which he calls the 
« speed-increment test,” and which he has found to give reliable 
esults with a minimum expenditure of time and material. 

, ‘The method is as follows :—A testing lathe sufficiently large for 
and driven electrically, is so fitted as to be capable of 
ijustment of speed of rotation. The tool to be tested 
is started on a standard cut—say, 4 by yy—in the testing lathe at 
a surface speed of, say, 30ft. per minute, and the cutting is allowed 
ay proceed under a gradually increasing rate of speed by equal 
increments of one foot per minute, each minute throughout the 
test, until the tool breaks down. That is to say, the speed incre- 
ment is increased gradually and regularly while the test is pro- 
ceeding, in the same way as the load increment is increased in the 
tensile test of a steel bar in the testing machine. Then, if the 
mean cutting speed in inches from start to finish of the trial be 
multiplied by the area of the cut, the result is equal to the number 
of cubic inches of material turned off by the tool during the test, 
and this is the measure adopted to represent the merit of the tool. 


For the .purpose of obtaining accurate comparative 
results, it is desirable that test should be repeated three 
times, for instance, in three separate tools, or with three 
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regrindings of the same tool. Moreover, the test piece of 
suitable hardness and uniformity of composition and 
texture should be sufficiently large to allow for conducting 
a series of comparative tests without the necessity for 
frequent renewal of the test piece; of course, the lathe 
must be of commensurate size and must be served by 
adequate lifting gear. There must be provision for a 
wide range of possible feeds and speeds. 

These are all provided in the Sheftield University 
Engineering Laboratory. The cutting angle, it was 
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pointed out, should be uniform for any series of tests; in 
one of the present series the angles adopted were :— 
Clearance angle 5 deg., side rake 23 deg., top rake 
lldeg., cutting angle 62deg.; but the cutting angles 
chosen are in practice regulated by the hardness of the 
iaterial, it being from 75 deg. to 80 deg. for hard material. 
The author has obtained such remarkably concordant and 
satisfactory results that he suggests his tests may be used 
in place of durability test in most cases. When the 
results are plotted with ordinates representing speed and 
absciss time in minutes, the area bounded by a vertical 
ordinate drawn from the breakdown speed point is equal 
in area to the number of cubic inches of material turned 
off during the test. The difference between such areas 


for a carbon steel and for a high-speed steel is very 
striking—Fig. 1. In making the tests, cutting speed is 


determined by a hand speed indicator, checked by the 
readings of a mechanical counter. 

In the course of his tests Professor Ripper has observed 
that the statement that high-speed steels are more 
durable when used at high than at low speeds is at least 
not always the case. 

In discussion a speaker inquired why the outer part of 
a steel shaft varied in tensile from the inner part. Pro- 
fessor Ripper stated that he had only observed this con- 
dition in one instance, and had not had time to investigate 
the matter. The meeting adjourned at 12.45. 

An inspection of the testing apparatus at work in the 
Engineering Laboratory of the Sheffield University 
followed. 

SECTION B,—CHEMISTRY. 

Mr. J. E. Stead, the president of this section, in his 
address, dealt with one of the important subjects univer- 
sally associated with his name, selecting on this occasion 
some of the phenomena connected with the effect of 
sulphur and silicon on the condition of the carbon in 
commercial cast iron. By means of pleasantly persuasive 
argument, supported by data from experimental results, 
and illustrated by striking slides and diagrams, he easily 
carried the greater part of his audience with him. He 
won many hearts by suggesting that a monument should 
be raised to the memory of Sorby, in Sheffield, in recogni- 
tion of this investigator's pioneer work in the field of 
metallographical research. Mr. Stead’s conclusions were 
as follows :— 


1. The experimental results advanced show proof that carbide of 
iron in presence of iron sulpbide crystallises with a minute quan- 
tity of sulphur not exceeding about one-thousandth part of the 
weight of the carbide, but the nature of the iron-carbon-sulphur 
compound has not yet been determined. 

2. It seems almost, if not absolutely, certain that it is the 
sulphur crystallised with the carbide which makes the latter 
stable. 

3. The evidence appears to meee the view, long held by some 
and more recently accepted by others, that during the freezing of 
iron-carbon-hypo-eutectic alloys after the crystallisation of the 
primary austenite, and in the eutectic and hypo-eutectic alloys, it 
is the carbide and not graphite, which primarily forms, and that 
the carbide afterwards decomposes into graphite and austenite. 

4. It has been proved by chemical methods that when the hypo- 
eutectic alloys, low in silicon, freeze, nearly all the silicon 
crystallises out with the primary austenite, and it follows that, on 
gradually increasing the carbon so as to reduce the quantity of 
primary austenite, the silicon remaining constant, the austenite 
which does form must be as gradually enriched in silicon up to 
saturation point and when that point is reached the excess silicon 
crystallises out with a portion of the carbide of iron to form carbo- 
silicide of iron. Other elements remaining constant, the same 
result must follow on gradually increasing the silicon. 

5. In the alloys of eutectic proportion and in the hypo-eutectic 
alloys, as no primary austenite can form, the silicon crystallises 
primarily with the carbide. 

6. In Cleveland pig iron containing about 1.5 per cent. phos- 
phorus, a ternary eutectic of iron-carbon-phosphorus takes the 
place of the iron-iron-carbide eutectic. In white irons containing 
3 per cent. carbon and under 2 per cent. silicon, after the primary 
austenite has fallen out of solution carrying practically all the 
silicon, it is not iron-iron-carbide which forms, but independent 
plates of cementite, or carbide of iron, and after these have 
crystallised and the residual mother liquor has arrived at the 
composition of the ternary iron-carbon-phosphorus eutectic, the 
latter solidifies at 945 deg. Cent. 

7. In Cleveland irons which become grey on cooling, and in 
which there is no primary austenite, the same iron-carbon-phos- 
phorus eutectic is the only eutectic to form during cooling, and, 
instead of a ternary iron-carbon-silicon eutectic, two independent 
cementites crystallise—one a silico-carbide, and the other carbide 
of iron possibly containing a little silicide in solid solution. The 
micro-examination of the cold alloys, to which a little sulphur had 
previously been added when the metals were melted, led to the 
conclusion that it is the carbo-silico-cementite which primarily 
crystallises. 

8. There is evidence that the primary carbo-silicides are exceed- 
ingly unstable and are the first to decompose into graphite and 
silico-austenite. 

9. In the absence of any sensible quantity of phosphorus, two 
cementites form—one the silico-carbide cementite, the other the 
carbide cementite—and these crystallise together as a eutectic 
mixture. 

10. The exact composition of the two cementites has not yet 
been determined, as no chemical method has been found for their 
isolation. 

11. It is evident that it is the exceedingly unstable character of 
the silico-carbides which is responsible for the greyness of 
commercial metals rich in silicon and low in sulphur. 

12. Silicide of iron when heated at 1000 deg. Cent. with pure 
white iron free from silicon effects the decomposition of the 
carbide of the white iron. Based on this observation, the hypo- 
thesis seems justifiable, in cases where all the silicon present in 
hypo-eutectic alloys crystallises out with the primary austenite, 
that after the carbide has solidified diffusion of the silicide follows, 
and this leads to the decomposition of the carbide of iron into 
graphite of iron. 

13. Many of the results arrived at by chemical analysis support 
the hypothetical conclusions of Gontermann, who depended 
mainly on data obtained by thermal methods of treatment. 

In conclusion, it will be clear from what I have stated that there 
are many gaps yet to be filled. I hope that the knowledge of this 
fact will lead others to follow up the research, which, in its present 
stage, is far from complete. 

Professor Arnold (Sheffield), in proposing a vote of 
thanks to Mr. Stead, expressed, on behalf of Sheffield, the 
great satisfaction that was felt when it became known 
that the Chemical Section had elected for its president one 
of the world’s most distinguished metallurgists. Pro- 
fessor Howe (New York), in seconding the vote, remarked 
how rare it was to find the combination of technical skill 
and judicious fair-mindedness with which the president 
had attacked these important problems. Professor Arm- 
strong (London), in supporting the vote, referred to the 
unusual character of this address, for instead of the usual 
“hash ” they had an account of original work. 

GasEous COMBUSTION. 

Professor Bone (Leeds), in presenting his report on this 
subject, summarised the results of the principal researches 
upon the chemical aspects of gaseous combustion during 
the past thirty years. He remarked that chemists had 
nearly exhausted their methods of investigation, and 
needed the help of physicists, and drew special attention 
to the way H. B. Dixon had shown the advance of the 
explosive wave by photographing the explosion flame 
travelling along a horizontal tube, in this way analysing 
its progress from its point of origin up to the attainment 





of maximum velocity and force in detonation which lead 





to the discovery of the wave of netonation. He pointed 
out the near agreement between values found and values 
calculated with D. L. Chapman’s formula founded on 
Riemann’s equation. As regards the function of moisture 
chemists were not in agreement. H. B. Baker had sug- 
gested that chemical interchanges in gaseous systems 
depended upon both ions and water vapour, the ions 
acting as nuclei for the condensation of the steam, and 
according to E. W. Morley less than four molecules 
of steam per 1000 million molecules of gas is 
more than sufficient to allow of chemical action, 
and the Professor remarked such facts as these, even 
if they do not raise doubt as to the adequacy of the 
usually accepted kinetic views of chemical processes, at 
least, suggest the necessity of some Jess stringent applica- 
tion of them. The influences of hot surfaces was of great 
importance ; the presence of hydrogen merely stimulated 
the catalytic power of surfaces, especially at high tem- 
peratures ; the presence of oxygen exerted for a time a 
retarding effect, but might be reversed at high tempera- 
tures. There seemed to be some connection between the 
emission of charged particles from hot surfaces and sur- 
face combustion. If these particles were positively 
charged the surfaces would assume a negative charge and 
would attract the particles and indirectly the molecules. 
These attractions, according to Sir J. J. Thomson, would 
be diminished by the presence of steam. It had, anyway, 
long been recognised by technologists that surfaces 
accelerated dissociation, and facts were known which 
compelled chemists to believe that combustion was also 
considerably accelerated. Sir J.J. Thomson remarked 
that electrons were also concerned in connection with 
combustion. These may precede the explosive wave and 
prepare the way for it by ionising the gas; he 
thought it would be interesting if Professor Dixon's 
photographical experiments couid be repeated with the 
object of demonstrating the behaviour of these electrons, 
by making the examination with the wave in a magnetic 
field. The positive and negative electrons were anyway 
of very different dimensions, and when first projected 
travelled with widely different velocities, but in an 
ordinary gas these velocities soon became almost identical. 
It had, however, been shown that in carefully dried 
gases the velocity of the negative electrons might be 
100 times as great as the velocity of the positive electrons. 
The amount of moisture required to reduce this velocity to 
its ordinary lower value was exceedingly small compared 
with that required to initiate chemical change. It was 
not unlikely that the two phenomena were closely related. 
With regard to the relation of hot surfaces to combustion, 
it was not improbable that the emission of charged 
particles from the surface was a factor of primary import- 
ance. Hot lime gave out enormous streams of negative 
electrons travelling with a high velocity, whilst hot 
metals emitted an excess of positive electrons. These 
electrons might produce very important effects by uniting 
with moisture, with the oxygen, or with the inflammable 
constituent of the gaseous mixture. He suggested that 
the action of surfaces might ultimately be found to depend 
on the fact that they formed a support for layers of 
electrified gas in which chemical changes proceeded with 
high velocity. Sir Oliver Lodge strongly supported the 
proposal that experiments should be carried out in the 
velocity of propagatien of explosive waves in a magnetic 
field. The high velocity of the detonation wave seemed 
to point to the initiation of some type of chemical change 
involving the collision of three instead of two molecules. 
The velocity of sound, which had been referred to as a 
factor in connection with the explosive wave, was not a 
constant quantity. If a bullet were to travel with 
a velocity greater than that of sound, the air would be 
shattered as if by an explosion, which in practice was 
prevented by the compression and consequent heating of 
the air in front of the bullet. The influence of surfaces 
on combustion was very important—hot ones promoted 
it, cool ones had an opposite effect, and gave rise to smoke 
in firing boilers and to trouble in heating and annealing 
armour plate. 

Professor H. B. Dixon pointed out that a gas fired by 
compression would be heated uniformly, and should 
detonate as a whole, which was not found to be the case. 
He regarded the explosion of hydrogen and chlorine by 
light as of special interest, as it did not occur in the 
well-dried gas. However, when once the wave was 
started it proceeded independently of moisture, the 
explosion being then propagated by molecular collisions. 
This applied also in the explosion of hydrogen and 
oxygen. 

Professor Arnold (Sheffield) said that many years ago 
he attempted to burn bright steel filings in dry oxygen, 
and failed to get the slightest oxidation, even at 800 deg. 
Cent., but vigorous combustion ensued when a minute 
trace of moisture was present. 

Professor A. E. Armstrong (London) regretted the 
absence of the engineers who were discussing almost an 
identical problem in a separate gathering. He denied the 
possibility of any interaction taking place between two 
substances if neither was an electrolyte. At this juncture, 
as the local papers put it, professors sharply disagreed. 
Sir J. J. Thomson asked Professor Armstrong what he 
meant by an electrolyte. The answer was, a substance ~ 
which conveys a current and is decomposed. Then Sir 
J. J. Thomson offered to force a current through any pure 
binary compound Professor Armstrong would supply. 
Professor Armstrong cited Sir James Dewar’s failure to 
force a current through highly purified helium. This Sir 
J.J. Thomson thought was because he had not tried it 
the right way. Sir Oliver Lodge also intervened, and the 
discussion closed owing to the late hour. 

SECTION G. 

An interesting discussion arose in the Engineering 
Section on the third report of the Committee on Gaseous 
Explosions, which was brought up on Friday last by 
Professor Bertram Hopkinson. It will be remembered 
that this Committee is charged with gas engine research, 
and was appointed for the investigation of gaseous explo- 
sions, with special reference to temperature. During the 








282 


THE ENGINEER 


Serr. 9, 1910 





————————. 





session 1909-1910 the experimental work by members of 
the Committee has been continued. Mr. Dugald Clerk’s 
measurements of the volumetric heats of air and C OQ, at 
ordinary temperatures by the method of adiabatic com- 
pression have yielded results in close accordance with those 
obtained by Swann. The method of division of heat loss 
employed by Mr. Clerk in reducing the results was the 
same as that which he used in his original high tempera- 
ture experiments, and the correctness of the results 
obtained at the lower temperatures by this method goes 
far to justify its application to the compression und expan- 
sion of highly heated gas. An account of these experi- 
ments will shortly be published, and will be quickly 
followed, it is hoped, by an account of further work on the 
compression of flame and heated gas on which Mr. Clerk 
is already engaged. A series of experiments on the tem- 
peratures of ignition of hydrogen and oxygen produced by 
adiabatic com, ression—according to the suggestion of 
Professor Nernst—has been carried out by Professor H. B. 
Dixon. Using the value of 7 deduced from Joly’s 
experiments, Professor Dixon finds that the ignition 
point of electrolytic gas is 557 deg. Cent., which is 
in close agreement with the ignition temperature deter- 
mined by Dixon- and Coward last year. Professor Coker 
has made, and will shortly publish, further measurements 
of the temperatures in a gas engine cylinder. The Com- 
mittee hope to be able to discuss Professor Coker’s 
experiments at greater length next year. 

In the first and second reports of the Committee 
reference was made to the part played by radiation in 
the cooling of the products of an explosion, and to its 
bearing on the measurements of volumetric and specitic 
heat with which those reports were principally concerned. 
The general question of radiation from heated gases 
has, however, from the point of view of the Committee, 
an interest and importance of its own, which are 
sufficient to justify a detailed study of it in its wider 
aspects. Radiation plays a part comparable with that 
of conduction in determining the heat flow from the 
gas to the cylinder walls in the gas engine, and it is 
this flow of heat which is the most important peculiarity 
of the gas engine, and to which are chiefly due the 
leading characteristics of its design. The difficulties 
which the designer has to meet are due in the main to 
the stresses set up by the temperature gradients which 
are necessary to sustain the flow of heat. In the present 
state of the art it is probable that the most important 
service which science could render to the gas engine con- 
structor would be to establish definitely the principles 
upon which depend the heat flow from hot gases into cold 
metal with which they are in contact, and thus to enable 
him to predict the effect upon heat flow of changes in 
the temperature, density, or composition of the charge, 
and in the state of the cylinder walls. 

The report presented by Professor Hopkinson dealt not 
with the whole of this large question, but with one im- 
portant factor in heat flow, namely, radiation. The 
subject is a wide one, which has excited much attention 
along physicists and chemists, and on several important 
points agreement has not yet been reached. No attempt 
was therefore made in the report to do more than state 
shortly the experimental facts, and to define the issues 


which have been raised with regard to the explanation of ! 


these facts. It is pointed out that although the discussions 
on the Siemens furnace and the work of Helmholtz show 
that the idea that a flame, even if non-luminous, might 
radiate large amounts of heat, its possible importance in 
causing loss of heat during and after a gaseous explosion, 
and in determining the heat flow in a gas engine, does not 
appear to have been appreciated until quite recently. 
Professor Callendar was probably the first to draw atten- 
tion to its significance in this connection, the particular 
matter which attracted his attention being the effect of 
speed on thermal efficiency. His experiments showed 
that a part of the loss of efficiency in an internal com- 
bustion engine, as compared with the corresponding air 
cycle, was independent of the speed at which the engine 
was run. 

Another phenomenon difficult to explain, except as the 
result of radiation, is the effect of strength of mixture on 
heat loss. The following table shows some results which 
were obtained by Professor Hopkinson upon a 40 horse- 
power gas engine :— 

Percentage of gas in cylinder 

contents ... ... ....... 8S percent. 11.0 per cent. 

Total heat loss per minute .... 1510 B.Th.U. 2300 B.Th.U. 

Total heat loss as percentage 

of total heat supply ... 

Temperature of piston ... 


29 per cent. 34 per cent. 
300 deg. Cent. 430 deg. Cent. 
It will be observed that the proportion of heat loss to 
the walls increases very materially as the strength of the 
mixture is increased. The existence of radiation, which, 
it is pointed out, increases more rapidly in proportion to 
the temperature, would account for the increased heat 
flow. The practical importance of questions of this kind 
is illustrated by these figures, from which it appears that 
the piston is 50 per cent. hotter, though the charge of gas 
is only increased 30 per cent. More direct evidence of 
the importance of radiation is furnished by experiments 
on the effect of the surface of the walls. It was found 
that by highly polishing the interior of the vesse] the 
maximum pressure reached could be increased 3 per 
cent., and the subsequent rate of cooling during its 
earlier stages reduced by about one-third. These experi- 
ments, it is claimed, leave no doubt of the reality and 
of the practical importance of radiation as a factor in 
determining the heat loss in the gas engine, and emphasise 
the importance to the engineer of the questions discussed 
in the report. Professor Hopkinson has recently made 
measurements of the radiation emitted in the course of 
an explosion in a closed vessel, and subsequent cooling. 
It was found that the total heat radiated during an ex- 
plosion of a 15 per cent. mixture of coal gas and air, and 
the subsequent cooling amounted to over 22 per cent. of 
the whole heat of combustion. The radiation which had 
been received at the moment of maximum pressure 
amounted to 3 per cent., and it continued, though at a 





diminishing rate, for a long period. Radiation was still 
perceptible half a second after maximum pressure, when 
the gas temperature had fallen to 1000 deg. Cent. 

The nature and origin of the radiation from flames was 
the next point raised, and Professor Hopkinson said that 
there is no reason to suppose that the radiation in the 
gas engine cylinder differs materially as regards its quality 
or origin from that emitted by an open flame. It is 
most probable, stated the report, that the radiation in an 
explosion also consists almost entirely of the same two 
bands as are emitted by the Bunsen flame. The lumi- 
nosity of the flame in an explosion, or, in a gas engine, 
probably accounts for but little of the energy which 
it radiates. Much difference of opinion exists as to 
the physical interpretation of the facts cited. The 
issues in this controversy can conveniently be stated 
in terms of the molecular theory, but the issues are 
not merely of theoretical interest, but are in large 
measure issues of fact capable of being tested by experi- 
ment, and the answers to important practical questions 
may, it is held, depend upon the manner in which they 
are settled. The radiation from hot gas is complicated 
by the fact that the gas is to a considerable extent trans- 
parent to its own radiation. The radiation emitted, there- 
fore, depends upon the thickness of the layer of gas, 
instead of being purely a surface phenomenon, as in the 
case of a solid body. This property, besides being of 
great physical interest, is important from the point of 
view of the gas engine designer because upon it depends, 
or may depend, the relative magnitude of radiation losses 
in engines or explosion vessels of different sizes. The 
transparency of flames is well illustrated by some experi- 
ments which Professor Callendar has been making. The 
general result of these experiments is to show that flames 
of a diameter of 3 cm. or less burning at atmospheric 
pressure emit radiation approximately in proportion to the 
volume. If the diameter be increased beyond that figure 
the radiation will also increase, but not in propor- 
tion to the volume of the flames. The flames met 
with in a gas engine or in explosion vessels differ 
from open flames such as can readily be produced in 
the laboratory, both in respect of lateral extension 
and also in respect of density. It does not seem possible 
from theoretical considerations to determine the effect of 
these two factors with sufficient accuracy to enable any 
quantitative inference as to radiation in the gas engine 
to be drawn from laboratory experiments on flames. 
There is no reason to doubt, however, that the character 
and amount of the radiation from CO, and steam at high 
temperatures will change with the density. Such direct 
measurements as have been made of the radiation after a 
closed vessel explosion suggest that the flame is more 
transparent than might be inferred from the experiments 
on open flames. Recent experiments suggest that a 
thickness of 30 cm. of flame can transmit much of the 
radiation which it emits. The density of the gas in that 
case was atmospheric, and the 30 cm. thickness in the 
explosion vessel would be equivalent to perhaps 150 cm. 
of open flame if absorption were simply proportional to 
density. According to Professor Callendar’s experiment, 
such a thickness would be almost completely opaque. It 
is possible that the lateral extension is sufficient to 
account for this result. The open flame should be a 
cylindrical mass, of dimensions 150 cm. by 150 cm., 
instead of a long strip with a cross section of 3 cm., in 
order to make the two cases strictly comparable. 

In an appendix Professor H. L. Callendar discusses the 
effect of radiation loss on the thermal efficiency. He 
states that although it is not possible to calculate the 
absolute magnitude of the radiation loss in a motor, or to 
deduce from it the relative loss of thermal efliciency, it 
is not difficult to see in what manner this loss should 
vary with flame temperature and with linear dimensions 
of the cylinder. He discusses the subject under various 
heads, and describes his experiments in some detail. 
There is also an appendix by Professor Hopkinson on 
radiation in a gaseous explosion, and another appendix 
contains abstracts from various papers relating to the 
application of heat radiation from luminous flames to 
Siemens’ regenerating furnaces. 

Following the presentation of the report by Professor 
Hopkinson, Professor Harold Dixon showed a series of 
interesting photographs of the firing of gas by adiabatic 
compression. He explained that his object was to show 
that most gases did not fire by detonation, as might be 
imagined, but that in a mixture such as that employed 
in a gas engine the flame spread gradually. Photographs 
he had secured, reveal, he believed, the existence of an 
appreciable pre-flame period. 

Mr. Dugald Clerk, who opened the discussion, said 
there would be an appreciable loss of heat during com- 
pression, and the curious fact had been established 
through experiments in which he was engaged at the 
present time that while the loss increased with the rise 
in velocity of the piston, the increased loss was not pro- 
portional to the increase of speed. The difference arising 
from change of speed might be as much as 30 or 60 per 
cent. of the totalloss of heat. The ignition point in Professor 
Dixon’s experiments would therefore be effected, and the 
real temperatures would be higher than those recorded. 
Professor Dixon’s experiments were both interesting and 
important, and his work and that of Professor Hopkinson 
had thrown considerable light upon the phenomena of 
gaseous explosions in a gas engine. The object of the 
British Association Committee was to do for the gas 
engine what had been done for the steam engine by the 
long series of investigation from the days of James 
Watt dowr to the present time. That work had 
gone on ior a very long period before accurate 
information as to the nature of the working fluid 
was available, and in the case of a comparatively 
recent invention such as the internal combustion 
engine it was not surprising that there was still a great 
want of knowledge as to the many properties of the 
working fluid. Until a comparatively recent date con- 
siderable doubt existed as to whether the specific heat of 
the working fluid really increased with temperature, but 





that point had been cleared up by the work of their 
Committee. It had now been shown that the radiation 
losses were much larger than had been supposed, and the 
results reached by Professor Callendar and Professor 
Hopkinson by different methods coincided in a most 
encouraging manner. It was somewhat disturbing, how. 
ever, to find that, contrary to what had been imagined, 
the flame experiments had shown the flame to be trans. 
parent to its own radiation. Hitherto engineers had 
believed that the heat losses to the walls of the cylinder 
in a petrol. engine had some relation to the time of 
exposure to the cylinder walls, but these losses had been 
shown not to be proportional to the speed. The experi- 
mental work pointed to the danger of assuming that the 
laws governing loss of heat in a fixed closed vessel were 
to be accepted as true for a vessel with a moving piston, 
He did not think that the work done, valuable as it was, 
had wholly accounted for the increase of heat losses at 
high speeds. At the same time the method of combined 
work adopted by the Committee had enabled much more 
rapid progress to be made than if the work had been 
carried on by the method of isolated investigation. 

Dr. W. C. Unwin expressed the opinion that the work 
was being very thoroughly done by the Committee, and 
he hoped that the Association would help the research as 
much as possible. 

Mr. H. E. Wimperis said that in view of the increase in 
the size of gas engines, it was highly important that the 
question to what extent the glowing gas was transparent 
to its own radiation should be accurately determined. 

Dr. Walter Rosenhain pointed out that in view of the 
considerable differences between gases and vapour as 
regarded transparency to radiant heat, it would be well to 
consider the possibility of introducing into the combus- 
tion chamber of the gas engine vapours having the 
property of absorbing radiant heat. By this means it 
might be possible to obviate some of the losses which had 
been referred to. 

Sir William White commented upon the importance of 
the work and the appreciation which had been expressed 
by foreign engineers. In future, as in the past, the main 
cost of the work would doubtless have to be borne by 
individuals, firms, and institutions, but he hoped that the 
Association would make a larger grant for the purposes 
of the work. 

Professor Hopkinson, in a brief reply on the discussion, 
referred to the effect of turbulence. In this connection 
he emphasised the necessity of distinguishing between the 
turbulence arising from the sucking in of the charge and 
that due to the motion of the piston. He believed that 
the differences between his results and those reached hy 
Professor Callendar were mainly due to the difference in 
the size of the flame. 


Tuer Testing or Fines. 


Professor W. Ripper read a paper on “ The Testing of 
Files.” He said that he was not aware until recently of 
the existence of any method of testing the cutting power 
of files except by obtaining reports from skilled workmen. 
Since the introduction of the Herbert file-testing machine, 
however, files were required to reach a certain standard of 
cutting power. Unfortunately doubts arose as to the 
accuracy of the results obtained with this machine, as 
files known to be good were condemned on tests with the 
Herbert machine. He had, therefore, made a large 
number of tests with that machine, and the result was to 
show curious discrepancies in the results, not only 
among files said to be in all respects similar, but also in 
opposite sides of the same file. The result of the inquiry 
made into the effectiveness of the machine was to show 
that it was defective in one important point, namely, that 
in the machine the file moves across the face of the test 
bar through an absolutely constant path, the respective 
teeth of the file each stroke working in identically the 
same grooves or furrows on the face of the test-bar stroke 
after stroke. The result was that the face of the work 
occasionally became glazed in appearance and the files 
ceased to cut. In the case of hand-filing no two strokes 
were made in exactly the same direction. The condi- 
tions, therefore, under which the tests were made in the 
machine differed from those under which the file is 
worked in actual practice. For the purpose of removing 
this objection he (Dr. Ripper) had devised an addition to 
the Herbert machine, by means of which the path of the 
file in the machine was no longer a constant one, but 
changed its direction stroke by stroke as in the case of 
hand-filing. To secure this the file was no longer held 
rigidly at its two ends, but was connected by ball joints, 
the effect of which was equivalent to that of a wrist 
movement at each end of the file. The variation of the 
path of the file each stroke was obtained by slightly 
shifting the position of one end of the file, relatively to 
the other end, by a simple mechanism during each return 
stroke, so that on the following working stroke it moved 
in a different path from that which it had in the preceding 
stroke. The result had been to get rid to a large extent of 
the irregular results previously obtained in tests carried 
out with the machine. 

Mr. Edward W. Cowan presented a paper dealing with 
the “ Price of Electricity” before the section dealing 
with Economics. He pointed out that a fundamental 
principle which the industry had established was that of 
charging upon the basis of equal rate of profit from every 
class of consumer. This system had many advantages 
from a book-keeping point of view, and was a safe system, 
which was also comparatively simple to administer. It 
failed, however, in the attainment of the best economic 
results, because the factor of demand was ignored in such 
a system. The demand for electricity was of a composite 
character ; it was a demand for light, for power, for heat, 
«ke. The intensity of demand as between these various 
uses of electricity was, of course, different, that for light 
generally being greater than that for power at a given 
price; but it would be admitted that the greatest 
economic advantage was realised when there was the 
closest possible correspondence between the incidence of 
supply and the incidence of demand. The difficulties in 
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effect to a practical system of classified tariffs were 
d, and an attempt was made to show, by refer- 
ence to the successful operation of the system in railway 
working and in other industries, that these difficulties are 
not insurmountable. It was argued that electricity produc- 
tion for public supply being in the nature of a “ joint” pro- 
duction, no separate part of the supply could be regarded 
as having a separate calculable cost. Examples were 
d for other industries of apparent anomalies in the 
te prices of the component parts of a “joint” 
and it was shown that these prices, as to their 
relation to each other, are influenced by the intensity of 
demand for each part of the joint production. The 
adherence of electrical engineers to the “ equal profit” 
system was discussed, and the author contended that, 
when the conditions were analysed, it would be found 
that classification might be resorted _to without any 
injury or loss to any class. The gain due to such a 
method was shown to be not a differential gain, but a 
specific gain shared by all classes of consumers. 
A diagram was given which depicted “ demand” charac- 
teristics for light, power, and heat, and also a “ cost of 
production * (plus a reasonable profit) characteristic. 
The aggregate demand at equal rate of profit from each 
class of consumer was plotted, and with the arbitrarily 
selected elasticities of demand taken, the aggregate 
demand was found to be 2.7 at price 2 for each class of 
supply. The effect of a “classified” tariff was then 
shown, and under the conditions taken a price of 2 for 
electricity for light use, .8 for power use, and .6 for heat- 
ing use, it was found that the aggregate demand was 
increased from 2.7 to 6, and the mean price per unit 
reduced from 2 to 1.13, with the same percentage of 
profit. The paper concluded with a reference to the 
practical import of the question at issue. It was pointed 
out that there was an immense potential demand for 
electricity for power and domestic heating and refrigera- 
tion, which could be rendered active by the sufficient 
lowering of price. In an appendix the author dealt with 
the legal aspect of the question, holding that classified 
tariffs would not be held to be illegal, inasmuch as classi- 
fication upon the basis of value of the goods carried by 
railway companies, which was an analogous case, was 
practised by all railway companies. 

Mr. 8. L. Pearce, chief electrical engineer, Manchester 
Corporation, was to some extent in agreement with the 
abstract principle put forward in the paper. The tariff 
should be as flexible as possible to meet changed condi- 
tions and the different characteristics of demand, but the 
greatest care would have to be exercised in tariff framing 
to avoid the charge of undue preference. It might be 
possible to make some remission to certain classes of con- 
sumers as regarded capital charges. New plant to meet 
an increased demand could be installed at about £3 per 
kilowatt, against a capital cost of older plant of from £8 
to £10 per kilowatt, and this had a favourable effect upon 
the whole cost of producing current, from which the con- 
tributing consumer was entitled to benefit. The intro- 
duction of the metallic filament lamp had changed the 
position, and brought electrical engineers round to the 
point of view that they were selling light rather than 
current. 
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Mr, W. 15. Woodhouse (Yorkshire Electric Power Com- | 


pany) believed that a majority of electrical engineers 
now entertained the belief that it would be reasonable and 
fair to depart from the principle of equal profit. Each section 
of the market might, he thought, be worked separately, 
subject only to the proviso that the price charged was 
not lower than the extra cost involved. At the same 
time great care would have to be exercised, and if 
electricity supply companies wished to avoid giving dis- 
satisfaction and additional strengthening of the regulations 
governing supply they must not attempt to extort an 
utireasonable profit from any one class of consumer. 

Mr. 8. J. Watson said that while the system of basing 
charges on cost had assisted electricity supply under- 
takings to build up their businesses, it had to be borne in 
mind that a municipal undertaking was in a different 
position from an ordinary commercial enterprise. It was 
not possible ever to depart from the principle of treating 
all consumers in one class on the same basis. 


THE SHIPBUILDING LOCK-OUT. 


Busivess in the North, which was beginning to show a 
satisfactory improvement, has been quite disorganised, and, 
indeed, almost brought to a standstill this week by the 
general and unexpected lock-out of the members of the 
Boilermakers’ Society who are employed at the shipyards. 
Such a course of action was not decided upon by the ship- 
builders till yesterday week, the notices were posted on 
Friday, and the men were locked out on Saturday. With 
two or three exceptions, every shipyard has locked its 
gates against the men connected with the Boilermakers’ 
Union, this course being necessitated by reason of the 
frequent strikes to which these men have resorted, not- 
withstanding the Edinburgh agreement which their 
Executive made with the employers with a view to having 
all disputes settled without stoppages of work. The men 
connected with the other unions did abide honourably by 
the agreement, but many of the boilermakers altogether 
ignored it, and employers have suffered severely by the sec- 
tional strikes that have occurred. They felt that a stop 
must be put to such action on the part of these men, and 
thus a lock-out was decided upon, as three yards had 
during the week been almost stopped through the refusal 
of the boilermakers to continue at work. Recently 
there have been nearly forty cases of a similar kind. 
The suspension of the members of the Boilermakers’ 
Society does not mean that the yards are wholly idle, at 
present ; but, if the dispute is not speedily settled, the 
other men will have to cease work. Already several 
thousand labourers are thrown out of employment, and 
soon the shipwrights, joiners, carpenters, engineers, &c., 
will be deprived of employment. The employers are 








determined that the boilermakers shall not resume 
operations until they give proper guarantees that they 
will not strike in future until they have exhausted all 
constitutional methods of settling the disputes. There is 
to be no more of their throwing down their tools and 
leaving the works without a moment’s notice. The 
Executive of the Union are, therefore, requiring the men 
to vote by ballot whéther they will undertake in future 
to act constitutionally. The shipbuilders can afford to 
wait, as there is no great urgency about the execution of 
the orders they have on their books, especially those for 
cargo steamers. The men will in the present circumstances 
suffer more than the employers by a prolongation of the 
lock-out. The time has come when some understand- 
ing must be arrived at to free work from the numerous 
sectional strikes which occur chiefly among those men 
who are known as the “ black squad.”’ 

To the original lock-out has been added a strike, the 
boilersmiths—men, that is, not employed in shipyards, 
and consequently not locked out—going out on Tuesday, 
as a demonstration of sympathy with their fellows. 
Further, it seems at. the moment by no means certain 
that the results of the ballot of the Boilermakers’ Society, 
which will be made known this evening, will show any- 
thing like a strong majority in support of the officials’ 
action. The men, so one may learn from their published 
statements, are dissatisfied with the conciliation pro- 
ceedings under the National Agreement. They complain 
of delay, and they allege that the employers use the 
advantage given them by the knowledge that dissatisfac 
tions will not mean a stoppage of work, to impose 
conditions which they would not have ventured to bring 
forward were an immediate strike possible. 

Friday's declaration of the ballot was to have coincided 
with a meeting of masters and men, arranged—before the 
present dispute arose—to deal with various demands of 
the societies regarding the employment of non-union 
labour, but the conference has been postponed. If these 
are assented to— and this is probable—it is said that the 
allegiance of the men to their officials may probably be 
retained, and the agreement preserved. If not, and if the 
ballot shows a considerable opposition to the present 
official policy, then there seems no course for the leaders 
but resignation, and nothing for the industry but a 
prolongation of the dispute. The first request of the 
men’s leaders in the negotiations will be for the withdrawal 
of the “lock-out” notices, and on their side they 
will offer to give the necessary assurances that steps will 
be taken to enforce the observance of the National Agree- 
ment by the men; but, it is thought, they will attach 
thereto two conditions. In the first place, the employers 
will be asked to allow a reasonable period to enable 
certain changes to be made in the rules of the society 
necessary to make the assurances effective. In the second 
place, a special conference of the employers and repre- 
sentatives of the federated unions will be asked for to 
discuss the working of the National Agreement. Rightly 
or wrongly, the men think that this agreement is being 
violated by several of the smaller firms. The impression 
prevails that the dispute will be over in a few days, both 
because the Executive of the unions is in opposition to its 
own meinbers, and because if the present unions do not 
return to work the other unions will also be locked out. 





TWIN TANDEM WINDING ENGINES. 





A PAIR of twin tandem winding engines have recently 
been built for collieries in South Wales by the firm of 
Robey and Co., Limited, Globe Works, Lincoln. The 
engines, which are illustrated in a Supplement, are designed to 
raise 7 tons of coal per trip from a depth of 500 yards. They 
are supplied with steam at 140 1b. pressure per square inch, 
and the cylinders are 28in. and 48in. diameter by 66in. 
stroke. The cylinders are fitted with liners forced in by 
hydraulic pressure, the space between the liner and the 
casing forming a steam jacket, which, in the high-pressure 
cylinders, is charged with steam at boiler pressure, and in the 
low-pressure cylinder with steam at low pressure. Each 
cylinder casting is carried at the ends on two substantial feet, 
which allow the castings to expand freely, and also enable 
the removal of the exhaust valves to be easily effected. The 
high-pressure and low-pressure cylinders are connected by a 
distance piece provided with an adjustable Babbitt-lined 
support for the piston-rod. All the cylinders are fitted with 
the Robey drop-valve reversing gear, which has already been 
described in THE ENGINEER, the valves and seats being of 
the circular double-beat type made of a special mixture of 
cast iron. The steam inlet valves are fixed on top of the 
cylinders, and are provided with spring dashpots with 
adjustable air-cushioning devices. These valves are lifted 
and released by trip levers actuated by excentrics driven from 
horizontal lay shafts which revolve at the same speed as the 
crank shaft, whence they derive motion by machine-cut skew 
gearing. The length of time during which the trip levers are 
in’ contact on both the high-pressure and low-pressure 
valves is automatically controlled by the governor, which 
varies the grade of expansion from zero to 85 per cent. of the 
stroke. 

The exhaust valves are of a similar type, and are placed on 
the underside of the cylinders for efficiently draining the 
condensation water. These valves are operated through rods 
and rocking levers from the same excentrics on the lay shafts 
as the inlet valves. A special feature of these exhaust valves 
is the Robey over-pressure relief apparatus which enables the 
valves to open automatically in case of excess of pressure in 
the cylinder, and so give the full area of the exhaust valve 
for relief purposes. As a further precaution against over- 
pressure, spring relief valves are provided in the covers, while 
drain valves of ample size are fitted at each end of the 
cylinders, and can be operated by levers from the driver's 
platform. The excentrics which drive the admission and 
exhaust valves are fitted with the Robey reversing gear. The 
reversing is effected by means of a coupling sleeve, which is 
connected to the excentrics by rods and bell-crank levers, and 
is moved along the lay shaft by levers keyed on the weigh 
shaft and operated by the reversing engine. The latter con- 
sists of a steam cylinder with an oil cataract cylinder placed 


| -ver-speed while running in the shaft. 
| cation is to put on the brakes and to put the trip gear into its 





above it, the two being provided with a system of floating 
levers connected up to the driver’s platform. The governor 
is of the static type, with powerful spring, and operated by 
machine-cut gearing. It is coupled direct to the trip motion 
in such a manner that the reversing hand lever can be left at 
full gear while the governor varies the cut-off. The governor 
trip shaft is fitted with a clutch, so that when the reversing 
takes place this shaft is disconnected from the governor and 
the trip gear immediately falls to the full steam position. In 
this way the reversing is effectual when the engine is running 
at full speed, and the steam pressure can be put against the 
engine for the full stroke. 

The piston is specially designed so that its whole width 
acts as a bearing surface. It is fitted with self-expanding 
rings and a junk ring, so that the rings can be readily 
removed without taking out the piston. The piston-rods are 
secured to the pistons by cone and nut and to the crosshead 
by cone and cotter, a forcing-off screw being provided for 
detaching from the crosshead. The crossheads are of special 
steel, and are fitted with large cast iron shoes lined with 
anti-friction metal. To take up the wear the shoes are pro- 
vided with adjusting screws. The crosshead pins have con- 
ical heads and split cone ferrules to ensure a tight fit. The 
connecting-rods are fitted with adjustable gun-metal bearings 
at the crosshead end, and with adjustable malleable iron steps 
lined with Babbitt metal at the crank-pin end. 

The engine beds are of the Mammoth type, provided with 
main bearings of the four-part type. The bearings consist of 
cast iron steps lined with anti-friction metal, and arranged 
so that the bottom parts are easily taken out without re- 
moving the shaft. These bearings are adjusted by special 
circular wedges. The ends of the beds are bored and faced 
to receive massive trunk castings which form the bored 
guides, the other ends being bolted to the front ends of the 
cylinders. 

The winding drum is of the semi conical type, having 
massive cast iron ends, to which are bolted the cast iron 
scroll parts. The parallel portion of the drum body is of 
steel plate bolted to the cast iron scrolls, and provided with 
an internal T stiffening ring. On each drum side is cast a 
brake path, on which are steel wearing plates and means 
for ventilation. The small drum is 13ft. diameter, and in 
three coils this rises to 14ft., the remaining three coils on the 
cone bringing the total diameter to 17ft. The parallel por- 
tion of the drum has oak lags bolted to the steel plates, and 
the post brakes are built of steel joists, provided with steel 
plate ends and mounted on heavy cast iron base plates. 
These posts are provided with large wooden blocks, and a 
special arrangement is made for easily taking up the wear of 
the blocks from the floor level by means of a hand wheel. 
The post brakes are actuated by a brake engine of the vertical 
type, which is arranged to release the brakes by holding up 
the brake weights while the engine is running, so that in 
case of failure of steam the brakes are applied immediately. 
This brake engine is fitted with «a system of floating levers 
and an oil cataract cylinder, and is operated by a foot lever 
from the driver’s platform. 

A receiver is placed between the cylinders of the main 
engines, and this has a jacket space for re-heating the steam, 
and the throttle valves are of the balanced type, one being 
provided for the high-pressure cylinders and the other for 
shutting off the receiver from the low-pressure cylinders. 
These two valves are connected together, and are worked 
from the driver’s platform. These engines are fitted with the 
Robey safety winding gear, which is actuated by a nut 
travelling on a screw on the valve shaft. On this same shaft 
is an auxiliary governor for bringing the safety gear into 
operation in case of the speed becoming excessive. This safety 
gear is brought into action either in case of over-wind or of 
Its method of appli- 


top position, so that the steam valves remain closed, and con- 
sequently no steam is admitted to the cylinders. In the case 
of over-winding, the brakes are applied suddenly, but when 
the gear is brought into operation through excessive speed in 
the shaft the brakes are applied gradually. 

The leading dimensions of the above engines are as 
follows :— 


Inches. 

Diameter of high-pressure cylinder... .. .. .. .. 2 
Diameter of low-pressure rei a cae ou ae 
Ria hk lo iaien Baan eitroliwe itil. om, age 
Diameter of crank shaft at centre .. .. .. .. .. 22 
Diameter of main bearing .. .. .. .. .. .. .. 18 
Length of » eB ls ke wea Se 
Diameter of piston-rod, high-pres-ure de ae 

9 ow-pressure .. .. .. a a 73 
Dismeterefaramk gies, -.. .. 0. cc ce oe sl HM 
Length of am ie ak es we. gx) bet a “oo ae 
Diameter of crosshead pins.. .. .. .. .. .. « 9 
Length of ll 


Small diameter of drum 1Bit., rising to 17ft. 


SMOKELESSNESS AND FUEL EconoMy IN BorLers.—In the course 
of a paper on ‘Smoke Pollution of the Air: What should be Done 
to Prevent it,” read by Mr. Peter Fyfe, chief sanitary inspector, 
Glasgow, before the Thirty-Sixth Annual Congress of the Incorpo- 
rated Sanitary Association of Scotland, held at Elgin last week, it 
was stated that complaints having been made of the smoke issuing 
from the four boilers of the Glasgow Sewage Department at Dal- 
marnock, in use at the beginning of 1908, the Sewage Committee, 
on the advice of Mr. Wm. Melvin, their superintendent, determined 
to effect a change. They fitted a well-known smoke-preventing 
plant to three of these boilers. This work was completed by the 
end of October of that year. They continued to use the same 
fuel, at the same price, from November Ist, 1908, till the end of 
May, 1909, as they had done for the corresponding seven months 
of 1907 and 1908, for the purpose of making a comparison of the 
costs. It was found that not only had they thoroughly prevented 
all the smoke, but that in doing so they had managed to raise all 
the steam required in three boilers instead of four, and made an 
actual saving of money amounting to £220 18s. 9d. in the seven 
months of working. Over and above this, they had pumped about 
240,000,000 gallons of sewage more with the steam raised in the 
three improved boilers than they had done in the previous seven 
months with the four hand-fired boilers. They were now burning 
an inferior and cheaper fuel smokelessly in these boilers, so that a 
considerable further saving was being effected. The total cost of 
this installation in these three boilers was £600, and the upkeep of 
the apparatus for repairs was practically nil. What could be done 
in boiler furnaces could also be accomplished in the steel manu- 
facturing, re-heating, annealing, and ingot-soaking furnaces, which 
were at the present time such flagrant and constant contributors 
towards air pollution. Other inventors had turned their attention 
to the character of the fuel, and soon we might expect to find 
various artificial and other modified coal fuels on the market at 
raw coal prices, 
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PADDLE STEAMER 


DUCHESS OF RICHMOND 


D. AND W. HENDERSON AND CO., LIMITED, PARTICK, BUILDERS AND ENGINEERS 











A NEW PORTSMOUTH AND ISLE OF WIGHT 
PADDLE STEAMER. 

THERE has recently been completed for the above service a 
new paddle steamer, the Duchess of Richmond, and herewith 
we give a view showing the vessel on her trial trip on the Firth 
of Clyde, and an engraving showing the general arrangement 
of her engines and boiler. The boat is 198ft. long, with a 
breadth of 26ft. and a depth (moulded) of 9ft. Her interior 
fittings are carried out in an up-to-date manner. As usual 
in such boats, the first-class accommodation is aft, and 
includes a drawing-room on the main deck and a dining 


“The Engineer” 


PROPELLING MACHINERY OF THE DUCHESS OF RICHMOND 


saloon on the lower deck. Comfortable second-class quarters 
are arranged forward. Electric light is fitted throughout. 

The propelling machinery consists of a pair of diagonal 
compound engines driving feathering paddle wheels having 
eight curved steel floats in each wheel. The cylinders are 
27in. and 5lin. in diameter, with a stroke of 54in., and are 
provided with conical-shaped pistons. For the high-pressure 
cylinder a piston valve is used, a flat slide valve being 
employed on the low-pressure cylinder. Forged steel enters 
-largely into the details of the machinery. Thus the valve 
gear, guide bars, crosshead, piston and connecting-rods are 
all made of this material. The crank shaft is also of forged 
steel, and is of the semi-built-up type—that is to say, the 
webs and crank pin for each engine are forged solidly, and, 
after being machined, are shrunk on to the shaft. Guide 
shoes of cast steel lined with white metal are used, cast steel 
also being the material from which the crank shaft bearings 
are constructed, gun-metal bushes being, as usual, employed. 
All other working surfaces are, wherever possible, of phosphor 
bronze, 








The boiler is 12ft. 3in. in diameter by 17ft. long, with four 


furnaces, and is of the double-ended multitubular type, work- | 


ing at a pressure of 130 1b. per square inch. The surface 


condenser is of cast iron, and is fitted with in. diameter | 


brass tubes tinned on both sides to prevent corrosion. From 
the condenser the main engine crank shaft bearings are 
supported. Other auxiliary machinery includes an Edwards’ 
patented air pump, a centrifugal circulating pump by Allen, 
of Bedford, a pair of Weir feed pumps, a duplex pump by 
Lamont, and steam reversing gear by Brown Brothers. 

The vessel has been constructed by D. and W. Henderson 
and Co., Limited, Partick, Glasgow, to the order of the 
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London and South-Western and the London, Brighton, and 
South Coast Railway companies. 








THE PENNSYLVANIA NEW TERMINAL, NEW | 


YORK. 


YESTERDAY, the 8th, the autumn schedule of trains on the 
Long Island Railway was to be brought into use, and arrange 
ments were made for the new services to be extended from 
Long Island City and worked into the Pennsylvania Railroad 
Company’s new terminal in New York City, which was to be 
opened for the first time to the public service. This necessi- 
tates the bringing into use of the four tunnels under the East 
River, by which communication is made between Manhattan 
and Long Island, but for the present the lines to the west of 
the new station and the two tunnels under the North, or 
Hudson River will not be opened. 

The great work undertaken by the Pennsylvania Company, 
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which, when completed, will have cost about 159 mili; 
dollars, has thus been advanced another stage. The Gensel 
scheme was described in THE ENGINEER for December 29th 
1905, March 15th and 29th, April 19th, July 19th and 96¢h’ 
1907, and it will suffice now to say that it covers a new 
| terminal in New York City that is bounded on the north b 
Thirty-third-street, on the south by Thirty-first-street, on th 
east by Seventh-avenue, and on the west by Tenth-avenue, 
There are connecting lines from Harrison, N.J., on the west, 
and from Long Island City on the east, a distance of 13 66 
| route miles. These new lines have necessitated the construe. 
| tion on the west side of two single-line tunnels, 2.76 miles in 
| length, partly on land and partly under the North River, and 
| on the east, four single-line tunnels, in two pairs, 4.48 miles 
| in length, parts of which are under the East River. There aro 
| large marshalling exchange and storage yards at Harrison 
N.J., and Sunnyside, L.I. The western division of the Long 
| Island Railway—a subsidiary of the Pennsylvania ( mpany 
| —has been electrified for 100 track miles. The lines for, 
| distance of 5} miles have been removed from the streets in 
| Brooklyn and diverted, elevated or put in subways, and ninety 
| road level crossings have been eliminated. On another part 
| of the Long Island Railway the curvature has been improved 
|} and the line raised or lowered, so that seventy-five leve] 
| crossings have been abolished. In addition to the lines in 
| Long Island being operated electrically, those through the 
| river and land tunnels, the new terminal, and up to Harrison 
| also the existing lines between Harrison and Jersey City, will 
| be worked by electricity. A new goods yard has been brought 
| into use at Greenville, N.J., and another at Bay Bridge, L.I,, 
‘and the distance which cars have to be ferried across New 
| York Bay has been reduced from twelve to three miles. 


The construction of the new terminal was described jn 
THE ENGINEER for July 19th and 26th, 1907, and a plan of 
the station and lines given. The area is 28 acres. There 
are eleven platforms and twenty-one platform lines. The 
station building is 784ft. long and 430ft. wide. The northern 
| side is devoted to the Long Island service, so as to separate 
it, as it is entirely suburban. The station has three levels, 
On the street level are the foot and carriage entrances and 
exits, shops, restaurants, and steps to the next—the waiting. 
| room—level, where are the ticket, luggage, and other offices, 
| waiting-rooms, and concourse. Between each platform and 
| the concourse are two stairways and a lift. For arriving 
passengers there is an exit concourse under the main con- 
course, and from each platform there is a stairway and a lift 
thereto. From the exit concourse there are ample stairways 
}and inclines to Thirty-fourth-street and Eighith-avenue, 
When rapid transit subways are built along Seventh and 
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Section at Frame 27. 
Looking forward 


Nore: Boiler Stools Rad* to be /* 
bigger than Rad’ of Boiler. 


Section at Frame 40. 
Looking Forward. 






Eighth-avenues there will be direct connections, therewith. 
The third, or platform, level is 36ft. below street level. It is 
interesting to note that the platforms are built on the 
English type, with the tops level with the floor of the cars. 
This has been done so that the time lost by passengers when 
getting up or down the car steps will be avoided. 





A RECENT innovation on the North-Eastern Railway, 
states the Railway Club Journal, is the provision of an appliance 
by which a signalman is enabled to decide when he shall call out 
the en. The method is to place a lamp ona post near the 
ground, at about the height of an ordinary dwarf or pvint signal 
lamp, and ata pre-arranged distance from the cabin. The lamp 
is lit at the same time as the other signal lamps, and should the 
signalman at any period be unable clearly to observe this lamp 
from his box the circumstance will authorise bim to summon the 


fogmen. The lamp has a circular disc painted red with a white 
| diagonal or St. Andrew’s cross, and is thus easily distinguished 
and located. 
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BRITISH RAILWAYS: SOME FACTS AND A 
FEW PROBLEMS.* 
By Professor W. E. DALBY, M.A., M. Inst. C.E. 
; (Concluded from page 260.) 
CHARACTERISTIC ENERGY CURVES OF STEAM LOCOMOTIVES. 


This steadily increasing demand for power necessarily directs 
attention to the problem—What is the maximum power which can 
be obtained from a locomotive within the limits of the construction 
gauge obtaining on British railways ! The answer to this can be 
found without much ambiguity from a diagram which I have 
devised consisting of a set of typical characteristic energy curves 
to represent the transference and transformation of energy in a 
steam locomotive, an example of which is given in Fig. 6. While 
examining the records of a large number of locomotive trials, I 
discovered that if the indicated horse-power be plotted against the 
rate at which heat energy is transferred across the boiler-heating 
surface the points fall within a straight-line region, providing that 
the regulator is always full open and that the power is regulated by 
means of the reversing lever—that is to say, by varying the cut-off 
in the cylinders. It is assumed at the same time, of course, that 
the boiler pressure is maintained constant. 1 have recently drawn 
a series of characteristic energy curves for particular engines, and 
these are published in Hagineering, August 19th and 26th, 1910. 
A typical set is shown in Fig. 6. 

The horizontal scale represents the number of British thermal 
units transferred across the boiler-heating surface per minute, 
This quantity is used as an independent variable. Plotted verti- 
cally are corresponding horse-powers, each experiment being 
shown by a black dot on the diagram, The small figures against 
the dots denote the speed in revolutions of the crank axle per 
minute. Experiments at the same speed are linked by a faint 
chain-dotted line. A glance at the diagram will show at once how 
nearly all the experiments fall on a straight line, notwithstanding 
the wide range of speed and power. 

The ordinates of the dotted curve just below the indicated horse- 
power curve represent the heat energy in the coal shovelled per 
minute into the fire-box—that is, the rate at which energy is 
supplied to the locomotive. The thick line immediately beneath 
it represents the energy produced by combustion. The vertical 
distance between these two curves represents energy unproduced, 
but energy which might have been produced under more favour- 
able conditions of combustion. Some of the unproduced energy 
passes out of the chimney top in carbon monoxide gas, but the 
greater proportion is found in the partially consumed particles of 
fuel thrown out at the chimney top in consequence of the fierce 
draught which must be used to burn the coal in sufficient quantity 
to produce energy at the rate required. The rate of combustion 
is measured by the number of pounds of fuel burnt per square foot 
of grate per hour. In land practice with natural draught 20 lb. of 
coal per square foot of grate per hour isa maximum rate. Ina 
locomotive the rate sometimes reaches 150 lb. per square foot per 
hour. In the diagram shown the maximum rate is about 120 Ib, 
per square foot, and the dotted curve begins to turn upwards at 
about 70 Ib, per square foot per hour. The vertical distance 
between the curves shows what has to be paid for high rates of 
combustion. 

I found that in almost every case the curve representing the 
energy actually produced by combustion differed very little from 
a straight line, passing through the origin, showing that at all 
rates of working the efficiency of transmission is approximately 
constant. That is to say, the proportion of the heat energy 
actually produced by combustion in -the fire-box which passes 
across the boiler-heating surface per minute is nearly constant, 
and is therefore independent of the rate of working. 

The lowest curve oa the diagram represents the rate at which 
heat energy is transformed into mechanical energy in the cylinders 
of the locomotive. It seems a small rate in proportion to the rate 
at which heat energy is supplied to the fire-box, but it is not really 
so bad as it looks, because the engine actually transformed 60 per 
cent. of the energy which would have been transformed by a 
perfect engine working on the Rankine cycle between the same 
limits of pressure. The engine efficiency is represented in a 
familiar way by a curve labelled ‘‘B,T.H. per indicated horse- 
power minute.” It will be seen that the change of efficiency is 
small, notwithstanding large changes in the indicated horse- 

vwwer, 

The diagram indicates that the indicated horse-power is practi- 
cally proportional to the rate at which heat is transferred across 
the boiler-heating surface, and as this is again proportional to the 
extent of the heating surface, the limit of economical power is 
reached when the dimensions of the boiler have reached the limits 
of the construction gauge, the boiler being provided with a fire- 
grate of such size that, at maximum rate of working, the rate of 
combustion falls between 70 Ib. and 100 lb. of coal per square foot 
of grate per hour. A boiler of large heating surface may be made 
with a small grate, necessitating a high rate of combustion to 
obtain the required rate of heat production. Then, although a 
large power may be obtained, it will not be obtained economically. 

Xeturning now to the consideration of the type of locomotive 
required for a local service with frequent stops, the problein is to 


consistent with the comfort of the passengers. The average speed 
of a locomotive on local service is low. ‘lhe greater part of the 
time is occupied in reaching the journey speed, and the brake must 
then often be applied for a stop a few moments after the speed has 
been attained. In some cases the stations are so close together 
that there is no period between acceleration and retardation. 


Without going into details of the calculation. I may say that to | 


start from rest a train weighing, including the engine, 300 tons, 
and to attain a speed of 30 miles per hour in thirty seconds, 
requires about 1350 indicated horse-power. During the period of 
acceleration the engme must exert an average tractive pull of 
nearly 15 tons, 

Mr. James Holden, until recently locomotive engineer of the 
Great Eastern Railway, built an engine to produce an acceleration 
of 30 miles per hour in thirty seconds with a gross load of 300 tons. 
The engine weighed 78 tons, and was supported on ten coupled 
wheels, each 4ft. 6in. diameter. There were three high-pressure 
cylinders, each 18}in. diameter and 24in stroke. A boiler was 
provided with 3000 square feet of heating surface and a grate of 
42 square feet area ; boiler pressure, 200 lb. per square inch. This 
engine practically reached the limit cf the construction gauge. 

_An acceleration of 30 miles per hour in thirty seconds is con- 
siderably below what may be applied to a passenger without fear 
of complaint, but it is clear that it is just about as much as a loco- 
motive can do with a train of reasonable weight. Even with a 
gross load of 300 tons, nearly one-third of it is concentrated in the 
locomotive, leaving only 200 tons to carry paying load. The 
problem of quick acceleration cannot therefore be properly solved 
by means of a steam locomotive, but with electric traction the 
limitations imposed on the locomotive by the construction gauge 
and by the strength of the permanent way are swept away. 

. The equivalent of the boiler power of a dozen locomotives can be 
instantaneously applied to the wheels of the electric train, and 
every axle in the train may become a driving axle. Thus the 
whole weight of the stock, including the paying load, may be 
utilised for tractive purposes. If, for instance. the train weighed 
200 tons, then a tractive force equal to one-fifth of this—namely, 
40 tons—could be exerted on the train, but uniformly distributed 
between the several wheels before slipping took place. The 
problem of quick acceleration is therefore completely solved by the 
electric motor. 

ELECTRIC RAILWays. 


December 18th, 1890, is memorable in the history of railway 
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provide an engine which will get into its stride in the least time | The corresponding total receipts were 38.65d. per train mile. The 





enterprise in this country, for on that date the City and South 
London Railway was opened for traffic, and the trains were worked 
entirely by electricity, although the original intention was to use 
the endless cable system of haulage. This line inaugurated a 
wonderful system of traction on railways, in which independent 
trains moving at different speeds at different parts of the line are all 
connected by a subtle electric link to the furnaces of one central 
station 

Since that epoch-marking year electric traction on the railways 
of this country has made a gradual if somewhat slower extension 
than anticipated; but electrically operated trains have in one 
branch of railway working beaten the steam locomotive out of the 
field, and now reign supreme—that is, in cases, as indicated 
above, where a quick frequent service is required over a somewhat 
short length of road. The superiority of the motor over the steam 
locomotive, apart from questions of cleanliness, convenience, and 
comfort, lies in the fact that more power can be conveyed to the 
train and can be utilised by the motors for the purpose of accelera- 
tion than could possibly be supplied by the largest locomotive 
which could be constructed within the limits of the construction 
gauge. There are many other considerations, but this one is 
fundamental, and determines the issue in many cases. 

A few facts relating to the present state of electric railways in 
the United Kingdom may prove of interest. At the end of 1908 
there were in the United Kingdom 204 miles of equivalent single 
track worked solely by electricity and 200 miles worked mainly by 
electricity, corresponding to 138 miles of line open for traffic. Of 
this, 102 miles belong to the tube railways of London and 201 
miles to the older system formed by the District and the Metropo- 
litan Railways and their extensions. 

It is not an easy matter to ascertain exactly how much capital 
is invested in these undertakings for the purpose of electric work- 
ing alone, since some of the lines originally constructed for a steam 
locomotive service have been converted to electric working. On 
the converted lines there is the dead weight of capital corresponding 
to the locomotive power provided before electrification took place. 
The capital invested in the 102 miles of tube railways in London is 
a little over £25,000,000. 

The total number of passengers carried—exclusive of season 
tickets—on the 138 miles of electrical track during the year 1908 
was nearly 342 millions, being roughly one-third of the total 
number of passengers carried on all the railways of England and 
Wales during the same period. 

The average cost of working this traffic is 22.3d. per train mile. 
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This figure includes the service of the lifts, which is presumably 
returned with the traffic expenses. The charges work out in 
this way :— 

TABLE 1V.—Average Working Cost per Train Mile of the Electric 
Railways Worked Wholly or Mainly by Electricity in England 
and Wales for the Year 1908. 

Pence per train mile. 
Locomotive power... .. .. -- 3.0 

Repairs and renewals of carriages 

Maintenance of permanent way 

Traffic expenses .. .. .. .. 

General charges .. 

ce ee, a ee en er 

Government duty .. .. .. .. .. «os «+ «- 0.088 

ee ee ea ee» 

Legal and miscellaneous .. .. .. .. -.. «. «. 0.75 





and wagons.. 


Total a 22°35 


working expenses were thus 58 per cent. of the total receipts. 
Comparing this with the figures given above for the whole of the 
lines in England and Wales, it will be seen that the cost for loco- 
motive power on the electric railways appears to be about two- 
thirds of the cost on steam lines per mile run, the cost for repairs 
and renewals of carriages and wagons about one-half, and the cost 
for traffic expenses about one-half. 

The two kinds of working are not, however, strictly comparable, 
as all the conditions of traffic in the two cases are different, and 
the length of the electric lines is relatively so small, that the 
problems which arise out of the transmission of electric power 
over long distances are excluded. The traffic expenses and the 
cost of repairs and renewals of carriages and wagons, general 
charges, Xc., are practically independent of the kind of power 
used for locomotive purposes, and, moreover, the difference in 
weight of electric trains and the steam-hauled trains is on the 
average so great that no comparison can be instituted without 
ton-mile statistics.* 

METHOD OF WORKING. 

With two exceptions the method of working the electrified lines 
of this country is in the main the same. A third conductor rail is 
laid on insulators fixed to the ordinary track sleepers, and is main- 
tained throughout the whole of its length at as nearly as possible a 
pressure of 600 volts, except in a few cases where the pressure is 
500 to 550 volts. Collecting shoes sliding along the rails are fixed 
to the trains, and through them current is supplied to the arma- 
tures fixed to or geared with the axles. The current flows through 
the armatures back to the stations or sub-stations through the 
running rails, which are bonded for the purpose, or sometimes 
through a fourth rail carried on insulators fixed to the track 
sleepers as in the cases of the District and Metropolitan Railways. 

Differences in the equipment arise out of the geographical 
necessities of the distribution. For a short line the power is pro- 
duced at a central station, and is distributed by feeders to the 
conductor rail direct. For longer lines power is produced at 
higher voltage—11,000 volts in the case of the District Railway— 
and is then distributed to sub-stations conveniently placed along 
the line where it is transformed toa lower voltage, converted to 
direct current, and then by means of feeders is distributed at 600 
volts or thereabouts to the third rail. 

In 1908 the Midland Railway Company opened, for traffic, the 





* Much valuable information regarding the cost of converting the line 
between Liverpool and Southport from steam to electric working will be 
found in Mr. Aspinall’s presidential address to the Institution of Mechanical 





Engineers. 


electrified line connecting Lancaster, Morecambe and Heysham. 
The method of electrification was a departure from the general 
direct current practice hitherto applied to electrified lines in this 
country. Power was supplied to the trains at 6600 volts, single 
phase, at twenty-five alternations per second, along an overhead 
conductor. The pressure was reduced by transformers carried on 
the motor coach itself, and was then used by single-phase motors. 
The traffic conditions on this line are simple. 

In December, 1909, the electrified portion of the London, 
Brighton and South Coast Railway from Victoria, round b: 
Denmark Hill to London Bridge was opened for traffic. This wor! 
marks an epoch in the history of electric traction in England. 
For the first time the single-phase system was applied to meet the 
exacting traffic conditions of a London suburban service where the 
main condition is that the trains should be accelerated rapidly. 
The system has shown that it can meet all the conditions of the 
service perfectly. Energy is purchased and is distributed by 
overhead conductors direct to the trains at 6600 volts, single phase, 
at twenty-five alternations per second, where it is used by the 
single-phase motors after suitable transformation by apparatus 
carried under the motor carriage. The results of this electrifica- 
tion will be of unusual interest, because not only has the method 
applied shown itself to be quite suitable for dealing with a stopping 
traffic where quick acceleration is the dominating condition, but it 
contains the germ of practicable long-distance electrification. 
The near future may see the extension of the system to the line 
between London and Brighton, giving a frequent non-stop service 
which would bring Brighton in point of time nearer than the 
suburbs on opposite sides of London are to one another. 

Some particulars of the electric railways of the country are given 
in Table V. More details will be found in a table published 
annually by the Electrician entitled ‘‘ Tables of Electric Lighting, 
Power, and Traction Undertakings of the United Kingdom,” and 
in the Railway Returns of the Board of Trade. 


POWER SIGNALLING. 


During the last ten years a considerable number of trial instal- 
lations of power signalling apparatus have been made by the rail- 
way companies of this country. The electric lines have generally 
adopted power signalling, and the District Railway has installed 
a complete system on all its lines and branches. 

The term “ power signalling” is applied to any equipment in 
which the actual movements of the points and signals are done by 
power, the signalman’s work being thus reduced to the movement 
of small light control levers or switches. Of the several systems 
tried and proposed, three bulk largest in the equipments applied 
in this country, namely, the all-electric, the low-pressure pneu- 
matic, and the electro-pneumatic systems. 

The ‘‘all-electric ” system is represented by installations of the 
McKenzie-Holland and Westinghouse system on the Metropolitan 
and Great Western Railways, by installations of the ‘‘ Crewe” 
system on the London and North-Western Railway, and by instal- 
lations of Siemens Brothers on the Great Western Railway. The 
general feature of the all-electric systema is that the points are 
operated by motors sunk in a pit by the side of the rails, the 
signals are pulled off electrically, and all the apparatus is con- 
trolled electrically. 

The low-pressure pneumatic system is represented by installa- 
tions on the London and South-Western Railway and the Great 
Central Railway. The points and signal arms are moved by air 
compressed to about 201b. per square inch, and led to cylinders 
connected to the points and to the signal arms. The control is 
also done by means of compressed air, small pipes leading from 
each air eylinder to the cabin. 

The electro-pneumatic system has found most favour in this 
country up to the present time. The equipment installed includes 
such notable stations as the Central at Newcastle with 494 levers, 
and the Glasgow Central with 374 levers, and the whole of the 
Metropolitan District system of underground railways. In this 
system an air cylinder is connected to each set of points and to 
each signal arm. Air compressed to 651b. per square inch is sup- 
plied to the cylinders from a main running alongside the railway 
kept charged by small air compressors placed at convenient in- 
tervals, Each air cylinder-is provided with a small three-way air 
valve operated by an electro-magnet. The movement of each air 
valve is controlled electrically from the cabin through the electro- 
magnet associated with it. The system grouped round any one 
signal cabin may be regarded as an engine fitted with a large num- 
ber of cylinders, each working intermittently by compressed air, and 
where in each the valve-rod has been changed to an electric cable, 
all the cables being led to a signal cabin where the operation of 
the valves is done by means of an apparatus which is as easily 
played upon as a piano, with this difference, however, that the 
notes are mechanically interlocked so that a signalman cannot play 
any tune he pleases, but only a tune which permits of safe traffic 
movement. Moreover, the instrument is so arranged that the 
movement of the small lever determining the movement of a 
signal arm cannot be completed unless the signal arm actually 
responds to the intention of the signalman, thus detecting any 
fault in the connections between the box and the arm. 

The obvious advantage of power signalling is the large reduction 
of physical labour required from the signalman. His energy can 
be utilised in thinking about the traffic movements rather than in 
hauling all day at signal levers. One man at a power frame can 
do the work of three at an ordinary frame. The claims made for 
power signalling, in addition to the obvious advantage of the 
reduction of labour, are briefly that the volume of traffic which 
can be dealt with is largely increased, that the area of ground 
required for the installation is considerably less than with the 
ordinary system, with its rodding, bell-crank levers, chains, and 
pulleys, and that where the conditions are such that power signal- 
ling is justified the maintenance cost is less than with a cor- 
responding system of normal equipment. 


AUTOMATIC SIGNALLING. 


Several of the power-signalling installations are automatic in the 
sense that between signal cabins on stretches of line where there 
are no junctions or crossover roads requiring the movement of 
points, the movement of the signal arm protecting a section is 
determined by the passage of the train itself. The most important 
equipment of this kind is that installed on the group of railways 
forming the ‘‘ Underground” system. This includes the District 
Railway with all its branches. On this line the particular system 
installed is the electro-pneumatic, modified to be automatic except 
at junctions. Signal cabins are placed only at junctions and at 
places were points require to be operated. The stretch of line to 
be automatically signalled is divided into sections, and the 
entrance to each section is guarded by a signal post. Calling two 
successive stations A and B, the train, as it passes from section A 
to section B, must automatically put the signal at the entrance to 
B, to danger, and at the same time must pull off the signal at the 
entrance to A. These operations require the normal position of 
the signal arm to be “‘ off” instead of at danger, as in the usual 
practice. The position of the arm in this system conveys a direct 
message to the driver. If ‘‘on” he knows that there is a train in 
the section ; if ‘‘off” he kaows that the section is clear. Each 
signal arm is operated by an air motor as briefly described above, 
but the cables from the valves are now led to relays at the 
beginning and end of the section which the signal protects. The 
contrivance by means of which the train acts as its own signalman 
is briefly as follows. One rail of the running track is bonded, and 
is connected to the positive pole of a battery or generator. The 
opposite rail is divided into sections, each about 300 yards long, 
bonded, but insulated at each end from the rails of the adjacent 
sections, and each section is connected to a common negative main 
through a resistance. A relay is placed at the beginning and at 
the end of each section, and is connected across from the positive 
to the negative rail. Current flows and energises the relay, in 
which condition the relay completes a circuit to the electro-magnet 








286 


THE ENGINEER 


Sept. 9, 1910 








operating the admission valve of the air cylinder on the signal post, 
air is admitted, and the signal arm is held off. This is the normal 
condition at each end of the circuit. When a train enters a section 
it short-circuits the relays through the wheels and axles, in con- 
sequence of which the relays, de-energised, break the circuit to 
the admission valve, which closes and allows the air in the cylinder 
to escape, and the signal arm, moved by gravity alone, assumes 
the ‘“‘on” or danger position. At the same time the short circuit 
is removed from the section behind, directly the train leaves it, 
the relays are at once energised, the admission valve to the air 
cylinder on the protecting post of the section is opened, air enters, 
and the signal is pulled down to the “off ” position. 

The speed at which traffic can be operated by this system of 
power signalling is remarkable. At Earl’s Court junction box 
forty trains an hour can be passed each way—that 1s eighty per 
hour—handled by the one signalman in the box. As the train 
approaches the box both its approach to the section and its destina- 
tion must be notified to the signalman. When it is remembered 
that with ordinary signalling, to take an express train for example, 
a signalman hears some twenty-four beats on the gongs in his box, 
and sends signals to the front and rear box which give altogether 
some twenty-four beats on the gongs in these two boxes, forty- 
eight definite signals in all, for every express train he passes into 
the section which his signals protect, it will be understood that the 
system must be profoundly modified to admit such a speed of 
operation as eighty trains per hour per man. The modification is 
radical. No gong signals are used at all. There is a small cast 
iron box standing opposite the signalman with fifteen small 
windows in it, each about lin. square. Normally each window 
frames a white background. A click in the box announces the 
approach of a train, and a tablet appears in one of the empty 
windows, showing by code the destination of the train. The 
signalman presses a plug in the box, a click is heard, and a tablet 
is seen in a precisely similar apparatus in the next box. When 
the train passes the man presses another plug and the tablet dis- 
appears, 


national welfare. The future success of our railways depends upon 
the closer application of scientific principle both to the economic 
and engineering problems involved in their working, some decrease 
in unprofitable competition with one another, and a more just 
appreciation on the part of the State of the part railway companies 
play in our national well-being. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BUILDER'S CERTIFICATE. 

Srr,—Can any of your subscribers or correspondents advise as 
to the value or otherwise of a builder's certificate for a new ship. 

The reason for my query is that I find a ‘‘ builder's certificate ” 
has been given for a vessel built to my order and for which I 
built and fixed the propelling machinery. This certificate is 
totally false, as I hold the real certificate from the builders of 
the vessel. 

When the false certificate came to my knowledge—acting under 
legal advice—I drew the attention of the Board of Trade head 
office to the issue of this false certificate. Several letters have 
ee between the Board of Trade and myself re this certificate, 

ut the Board of Trade decline to move or take action ++ same. 
Ultimately I addressed the following queries to the Board of 
Trade :—*‘‘ Will you inform me if the issuing of a false certifi- 
cate is a misdemeanour or not!” ‘And if the Board of Trade 
have any position or power respecting the issuing of any false 
certificate?” This was on June 30th last, and up to the present— 
although queries put again—I have no reply. 

I have suppressed the ship’s name. 








TABLE V.—Some Particulars of the Electric Railways in the United Kingdo 
} City and South | 
} Saaion Liverpool Overhead. | Waterloo and City.| Central London. | Mersey Railway. 
| : | 
Date opened .. .| Deceraber 18th, 1890 February, 1893 August, 1898 July, 1900 May, 1903 
Length of line, in miles, on December} 7.25 6.5 1.5 6.3 | 4.6 
31st, 1908; equivalent double track) | | 
Gauge .. 4ft. S4in. 4ft. Ssin. 4ft. S4in. 4ft. 84in. | 4ft. Ssin. 
Average distance between stations, in| 0.4 0.38 5 j 0.45 | 0.74 
miles | | 
Average schedule speed, in miles per} 15 19 18 15.5 19 
hour 
ae at conductor rail ' 500 500 500 550 600 
System. mS | 3rd rail Insulated 3rd and 4th 3rd rail 3rd rail 3rd and 4th rails 
rails 
500 and 1000 volts D.C. 1100 volts D.C. 500 volts D.C. 5000 volts, 3-phase 650 volts D.C, 


Power produced at 


Distribution . 3-wire and 5-wire system ; 


| 
Converted to 500 volts} By feeders direct to) Transformed and con- 








| 
| 
| 





By feeders to 3rd_ | 


verted to D.C. by rail 


D.C.; motor gene- at sub-stations 3rd rail 
rators, in 2 sub-stations | rotary converters, in) | 
sub-stations j 
H.P. of generating station ei 5000 3000 | 1800 9500 5000 | 
Trains... .. .... .. .. .. ..| Electric locomotive and Motor cars and traile rs} Motor carsand (Motor carsand trailers Motor cars and 
vehicles trailers } trailers 
Paid-up capital, including loans and) £2,973,875 £361,442 | _ £3,926,000 £3,589,712 
debenture stock | 
Total receipts, 1908.. panes £175,199 £75,035 | £31,669 £371,930 £103,977 | 
Net receipts .. | £91,526 £15,365 £13,471 £185,456 £29,133 
72 per cent. | 


Expenditure per « ent. of total re ceipts| 48 per cent. 


TABLE V.—NSome Particulars of the Electric 


| Metropolitan Railway, 
Inner Circle, 


80 per cent. 


Great Western, | 
Metropolitan, and 


| 57 per cent. 50 per cent. 
| 


Railirays in the United Kingdom, 


| | 
Charing Cross, 


Baker-street and Euston, 


District Railway. 





| Bake r-street to Harrow West London Waterloo. | oe 
and Uxbridge. Junction Lines. | and Hampstead. 

eo opened ; .| January, 1905 November, 1906 1903—1905 | 1906 1907 
Length of line, in miles, on December 30 4.7 24.3 | 4.23 7.75 

31st, 1908; equivalent double track | | 

Gauge . 4ft. 84in. 4ft. 84in. 4ft. Shin. | 4ft. Ssin. 4ft. 84in. 
Average ‘distance between stations, in 25 0.57 0.59 | 0.5 0.5 

miles 
Average schedule speed, in miles per| 22 16 15.7 14 14 

our | | 
Voltage at conductor rail ae 600 600 600 | | 
System... ne eS .-| Insulated 3rd and 4th Insulated 3rd and 4th ~— Insulated 3rd and | Insulated 3rd and | esteem 3rd and Insulated Srd and 
rails rails 4th rails i rails 4th rails 
All supplied from Lots-road Central Station, Chelsea 

Power produced at .. 11,000 volts, 3-phase 6600 volts, 3-phase, 11,000 volts 


334 alternations 


.| D.C. distribution from 
motor generators in 
sub-stations 

2. 


Distribution 
ve 


H.P. of gene ating station 5 


as 25,500 
Trains .. .| Motor cars and trailers 


Paid-up capital, including loans and oo 
debenture stock 

Total receipts, 1908.. 

Net receipts 

Expenditure perc ent. of total receipts 


Four wires run between the signal-boxes along the railway, and 
by vombining the currents along the four wires in various ways 
fifteen definite signals can be obtained, a number sufficient for the 
District traffic. Each of the fifteen combinations is arranged to 
operate one particular tablet in the box. Current from these four 
wires is tapped off at intermediate stations and is used to work a 
train indicator showing the passengers assembled on the platform 
the destinations of the next three trains. 
is a triumph of ingenuity and engineering skill, and is a splendid 
example of the way electricity may be used to improve the railway 
service quite apart from its main use in connection with the actual 
driving of the trains. 

The facts and problems I have brought before you will, I think, 
show the important influence that scientific discovery has had 
upon our railway systems. Scientific discovery and mechanical 
ingenuity have reduced the cost of locomotive working toa point 
undreamt of by the pioneer locomotive builders. Electric rail- 
ways are the direct fruit of the discoveries of Farada The 
safety of the travelling public was enormously rome: by the 
invention of continuous brakes and by the discovery of the electric 
telegraph, and is greatly increased by the development of modern 
methods of signalling ; and the comfort of travellers is increased 
by modern methods of train lighting, train warming, and the train 
kitchen. Inventions of a most ingenious character have from time 
to time been made in order to furnish a steady and ample light in 
the carriages. The smoothness of travelling on our main lines is 
evidence of the thought which has been lavished both on the 
wheel arrangements of the carriages and on the permanent way. 
Problems in connection with the continuous brake are many and 
interesting. Some of the problems of modern signalling would 
have quite baffled the scientific electrician a quarter of a century 
ago. When engineers endeavour to apply the results of scientitic | 
discovery they often find themselves confronted by new problems 
unperceived by the scientist. Together they may find a solution | 
and thus enlarge the boundaries of knowledge, and at “the same 
time confer a practical advantage on the community. The pure 
scientist, the practical engineer, act and react on one another both 
to the advantage of pure science and to the advantage of the 
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Shall be pleased to know how to act under these circumstances, 
Stockton-on-Tees, September Ist. F. T. HARKER. 





STAYING BOILER ENDS. 


Str,—Referring to the article on Japanese industries at the 
‘ Japanese-British Exhibition” by Professor H. Robert Smith, in 
your issue of the 2nd inst., I find a description of a method of 
staying the flat ends of cylindrical boilers to the design of Pro- 
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fessor Inokuty, upon which Mr. Smith remarks :—‘‘ Our common | 
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practice of using diagonal plate or bar ties between these flat 
| ends and the cylindrical body, leads to straining the corner joints 
to a degree, the severity of which has often been a subject of 
| discussion and is almost continually demonstrated practically,” and 
| Mr. Smith considers what he calls the new method of staying, 
which he describes and illustrates as ‘‘appearing thoroughly 
rational.” 


He further observes that the need of such stays | 


‘arises wholly from the want of stiffness in the end plate 
its —— and weakness as a beam.’ 

I desire to point out that the principle of this supposed new 
method of staying has been in use for upwards of fifty years, |¢ 
was, I believe, first introduced by Mr. Benjamin Goodfellow, of 
| Hyde, who, somewhere about 1860, and in the following years, 
made many Lancashire boilers, which were stayed only by Means 


and 


| of single angle irons riveted on the ends as shown in Fig. 1 
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Sometimes, according to the pressure, he used double angle irons, 
as shown in Fig. 2, and T-irons were frequently used for the same 
purposes as shown in Fig. 3. 

I have frequently during the last twenty-two years adopted Mr, 
Goodfellow’s idea for the staying of Cornish boilers, in some cases 
only using short lengths of Ti irons, as shown in Fig. 3, and occa- 
sionally stays, as shown in Fig. 4; that is to say, similar to the 
arrangement of a gusset, but not connected to the cylindrical body, 
It will be perceived that the only difference between that method 
and the design of Professor Inokuty is in the shape of the pieces of 
| plate used by him instead of angle irons or T’-irons. 

As an example of the different views of engineers as to the 
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necessary strength in the ends of boilers, it is interesting to note 
that at the very same time that Mr. Benjamin Goodfellow was 
stiffening the ends of boilers simply by the methods described, and 
not connecting them in any way by rod stays to each other, or by 
gusset plates to the cylindrical ee by Messrs. Garforth and Sons, of 
Dukinfield, were using in such cases six gusset stays as shown in 


Fig. 5 
Mr. "Benjamin Goodfellow’s system seems to have dropped out of 
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Fig. 4 


sight, because it was found that where collapse of the flue occurred 
and the ends were not either stayed to each other, or by some 
method to the cylindrical body, a disastrous explosion was liable to 
occur, the ends ae blown in different directions, not then having 
any efficient tie between them. 





I. F, J. CRosLanD, Chief Engineer. 
The Vulcan Boiler and General Insurance 
September 5th. Company, Limited. 
HYSTERESIS. 
Str,— We have perused with interest the article on 


‘* Hysteresis” in your issue of September 2nd. 
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We should like, however, to draw your attention to the fact that 
the new material “ Stalloy,” manufactured under Hadfield 8 patents, 
js produced by ourselves, as well as by Messrs, Joseph Sankey and 
_ and ourselves are the sole licensees in this 
comntey te the manufacture of this patented product. , 

Newport (Mon.), September 7tb. JOHN LYSAGHT, LIMITED. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Merchant Bar Iron. 

THE improvement in the unmarked bar iron trade is one 
of the best features of the market at date, and this (Thursday) 
afternoon in Birmingham small .rounds and ovals were again 
advanced by some makers 2s, 6d. per ton, Makers, too, were 
rather indifferent how much they sold—a decidedly good indica- 
tion, evidencing more confidence in the future of the market. 
The question of continental competition entered into consideration 
less than previously owing to the satisfactory advance now going 
on in prices in Belgium in particular, It is understood that con- 
tinental export prices have risen in the past fortnight between 2s. 
and 4s. per ton, Merchant bars in Birmingham have now fairly 
established the improved quotation of £6 5s, per ton, though for 
immediate deliveries some sellers are still, it is said, willing to take 
£6 2s. 6d. per ton, Common bars are at £6 for minimum qualities, 
while marked bars continue at £8 for best and £7 for second grade 


sorts. 


The Advance in Tube Strip. 
The advance of 5s. per ton announced last week by the 
Gas Tube Strip Makers’ Association was confirmed this week and 
makers stated that the occasion of the advance was the appear- 
ance on the market of some extensive inquiries. There is reason 
to think, however, that the Association was also influenced by the 
upward movement in continental iron prices since the Belgiin 
makers have hitherto been the chief enemies of the Staffordshire 
producers. Clearly, if prices at Brussels and Antwerp are now 
advancing there is less reason why this competition should be 
feared, and local strip makers have the field more to themselves. 
The Siaffordshire Association price of strip now becomes £6 10s, 
to £6 12s. 6d. per ton, according to size of order. Hoops are 
quoted £6 15s, for common, and £7 5s, for reliable sorts, while 

rivet iron is £6 15s. to £7 per ton. 


Prosperity in Sheet Iron Trade. 
Galvanised corrugated sheet makers are well supplied 

with work, and most of the firms decline further bookings under 
£11 7s. 6d. to £11 10s. per ton. A considerable weight of material 
is going to South America, Australia, New Zealand, and India, 
There is still general complaint as to the difficulty of getting 
delivery of black sheets for galvanising either from the local or 
South Wales makers, who are considerably in arrears in this 
respect. Middlemen who have been able to accumulate some 
stock from orders placed a while ago, before the rise in prices 
occurred, offer galvanised doubles at £11 5s. f.o.b. Liverpool. It 
is not thoaght that merchants will be in a — to undersell 
much longer. Hard spelter is strong at £19 per ton. It is re- 
vorted that the Wolverhampton Corrugated cn Company, of 
teen Port, is putting down six new mills. 


Pig Iron Trade. 

The lull which was noticeable last week in the pig iron 
trade appears to be passing away, and more buoyant conditions 
are this week reported. Derbyshire irons have improved fully 6d. 
per ton, and other Midland irons sympathise. The appearance of 
a more eager buying movement reported from America, is caleu- 
lated to have a good effect upon the pig iron market upon this 
side, and to justify renewed confidence here. Derbyshire forge 
iron is now quoted 51s. 6d. to 52s, 6d. delivered Birmingham 
and district : Northampton forge iron, 49s. 6d. to 50s. 6d. ; Stafford- 
shire part mine iron, 51s. to 52s., and Staffordshire cinder iron, 
48s, 6d. per ton. 


A New Alloy Discovered. 

A new alloy of aluminium has been discovered by Messrs. 
Vickers, Sons and Maxim, and will be made at Birmingham. It is 
stated that it will be on the market in October. The name of the 
alloy is ‘“‘duralumin,” and its discovery was the result of investiga- 
tions made by Mr. H. B. Weeks, chief chemist of Vickers’ works 
at Barrow. ‘* Duralumin” is only one-third the weight of brass, 
and, while it is slightly heavier than aluminium, it is as strong as 
steel. It is stated that it can be rolled, drawn, stamped, extruded, 
or forged at suitable temperatures, and that it is less corrodible 
than other high aluminium alloys under the usual corrosive tests. 
The new alloy has already been protected by patents taken out all 
over the world. It is believed that it will be found to be valuable 
particularly in the construction of frameworks for motor cars, 
aeroplanes, and dirigibles, Whilst it is light, it is possessed of 
great tensile strength, and it can be produced either as wire, angles, 
channels, or stampings. 


Wages in the Brass Trade. 

Important proposals have been made by the employers in 
the Birmingham brass trade as an alternative to the demand by the 
operatives for an increase of a halfpenny an hour in the wages of 
the lowest-paid labour in the trade—/.e., of men earning less than 
28s. per week. The operatives consider the employers’ proposals 
so uncommon, and probably era-making, that at present they are 
being kept secret, but itis believed that they suggest the grading 
of the operatives into classes according to their proficiency. The 
rates of wages to be paid, it is proposed, shall vary in accordance 
with the grade of the labour. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 


Pig Iron again Quiet. 

THE market in this centre is not marked by any particular 
feature of interest. There was practically no change to note in pig 
ironon Tuesday. If anything Scotch brands were on the quiet side, 
and sellers were prepared to ‘‘shade” prices to the extent of 8d. 
or 6d. per ton for Glengarnock and Eglinton, but there was no 
change to note in Gartsherrie. Middlesbrough showed some 
weakness, and, if anything, was easier, but there was not much 
actual business passing. Lincolnshire and Derbyshire showed no 
change. There was a better feeling in hematite. American 
advices were stated to be contradictory, but it was thought that a 
buying movement has set in. If that is so, then we may look for 
a stiffening in prices in.this department shortly. 


Finished Iron and Steel. 

There was a quietly steady feeling prevailing. In steel 
plates there was some firmness, but the troubles in the shipbuilding 
trade may have an adverse effect if continued. Billets of all kinds 
were quiet. 


Copper, Lead, and Tin. 
Copper: There is a steady inquiry for manufactured, but 
absolutely no change to record in prices, Lead: Sheets maintain 








late rates, Tin: English ingots ruled about 20s. per ton higher as 
compared with last week, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s, to 53s, 6d.; 
Staffordshire, 54s.; Derbyshire, 54s.; Northamptonshire, 55s. 9d. ; 
Middlesbrough, open brands, prompt, 58s. 10d.; October-December, 
59s. 4d. Scotch: aokanin Is. to 61s. 6d.; Glengarnock, 60s. 6d. 
to 61s. (official 61s.) ; Eglinton, 59s. 6d. to 60s., delivered Manchester. 
West Coast hematite, 67s. to 67s. 6d.; East Coast ditto, 63s. 6d. to 
64s., both f.o.t. Delivered Heysham : Gartsherrie, 59s. to 59s. 6d.; 
Glengarnock, 58s. 6d. to 59s. (official 59s.) ; Eglinton, 57s. 6d. to 
58s. Delivered Preston: Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 
59s. 6d. to 60s. (official 60s.) ; Eglinton, 58s. 6d. to 59s, Finished 
iron: Bars, £6 15s.; hoops, £7 7s, 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 12s, 6d. 
to £7 17s. 6d.; plates for tank, girder, and bridge work, £7 ; 
English billets, £5 5s. to £5 7s. 6d.; foreign ditto, £5 to £5 2s. 6d.; 
cold drawn steel, £9 5s. to £9 10s, Copper: Sheets, £71; tough 
ingot, £61 to £61 10s.; best selected, £61 to £61 10s. per ton ; 
copper tubes, 84d.; brass tubes, 6$d.; condenser, 7#d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6d. to 64d. per Ib, Sheet lead, £16 2s. 6d. per ton. 
English tin ingots, £160 per ton. Aluminium, £76 to £77 per 
ton. 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was, 
perhaps, a shade better as compared with the previous week, but 
trade in all departments was exceedingly dull. The house coal 
trade continues quite stagnant, but still the production is limited 
automatically by short time, and there is no great accumulation 
at the pits. Steam coal is also quiet. In shipping there has been 
more done for bunkering purposes, and there have been some fair 
clearances from the Ship Canal, both coastwise and export. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite iron trade remains steady, and a consider- 
able demand is reported alike from home and foreign sources, 
There is a weaker tone so far as prices indicate, warrant sellers 
being 6d. down on the week at 65s. 6d. cash, and buyers 65s. 
Makers, however, still quote 67s. 6d. net f.o.b. for mixed Bessemer 
numbers, nominal, and sales of some of the best brands produced 
in the district have been made during the week at prices higher 
than the quotation for warrant iron. Of course, business in 
specialised iron is at higher figures, ranging from 70s. to 74s. per 
ton, and there is a fair amount of this class of business being done, 
and prospects indicate a development of the trade, especially from 
the point of view of shipbuilding and engineering requirements. 
There are 26 furnaces in blast, and the yield of these is all going 
into consumption. Charcoal iron is again being produced in the 
district, and sales are very well maintained. Scrap iron sells well, 
and good prices are being given for best classes. Iron ore is in 
steadier demand, and late prices are fully maintained. 


Steel. 

The steel works in the district are kept well employed in 
the Bessemer department, and orders are coming in freely, 
especially for heavy and light rails. There is also a fair business 
in hoops, tin-plate bars, and other classes of local Bessemer pro- 
duce. Mild steel for shipbuilding purposes is in good demand, but 
local makers are not able to compete, and their mills remain idle. 


Shipbuilding and Engineering. 

The local shipyards are quieter this week, as 4000 boiler- 
makers, platers, riveters, and others have been locked out. Much 
of the work in hand is wanted for early delivery. No new orders 
are reported, but prospects of important trade are improving day 
by day. 


Shipping and Fuel. 

Shipping is not so brisk, there being a shrinkage in 
exports of iron and steel compared with the corresponding week of 
last year. The exports for the year so far show an increase over 
last year of 68,132 tons, Coal and coke in steady demand at 
unchanged prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is not much change to note in the condition of the 
local steel trades. Business in this district is suffering the usual 
interruption from the Doncaster races, the coal trade being 
particularly affected owing to so many of the collieries ‘‘ playing.” 
There is a tendency in some quarters to take a less rosy view of 
immediate prospects, but this seems to be due in a large measure 
to the labour unrest in the coal trade and the shipyard dispute, 
which appears to have undermined confidence and brought about 
a further holding back of orders. As regards the shipyard trouble, 
one effect already felt on the steel trade here is the holding up of 
deliveries of all kinds of material, pending a settlement of the 
dispute. 


The Coal Trade. 

Conformable to custom, this has been practically a 
holiday week in the South Yorkshire coal trade, the attractions at 
Doncaster being too much for the miners to withstand, and con- 
sequently outputs have been on a very reduced scale. his will, 
of course, tend to limit supplies and cause a usage of stocks, a 
fact which will be very helpful to many collieries. The Staveley 
Coal and Iron Company, in its annual report, state that very 
rapid progress is being made with its new colliery near Doncaster, 
the Yorkshire Main Colliery, the shafts being down 320 yards. 
It is hoped that coal will be reached by midsummer, 1911, and as 
the surface equipment is now complete coal should be got with 
very little delay. 


House Coal. 

A favourable position continues to be occupied by house 
coal, the tone being helped by the weather conditions. Business 
is on a fair scale for the time of the year. The demand from 
London merchants shows some improvement. Current pit 
prices :—Best Barnsley, 12s. 6d. to 13s. 6d.; ditto, secondary 
sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

The healthier tendency recently noted in the hard coal 
market is fully maintained. Industrial consumption is steadily 
enlarging, and shipments, although temporarily affected by the 
peculiar conditions this week, are quite up to expectations. Some 
uneasiness has been caused by reported heavy losses incurred by 
middlemen, who bought large quantities on speculation early in 
the year at top prices. Current quotations, 9s. to 9s. 6d. per ton 
at the pits. 


Gas Coal, Slacks, and Coke. 

Coke continues to be a very firm market at 12s. 6d. to 13s, 
for best washed, and lls. to 12s, for unwashed, per ton at the 
ovens. Although affected to some extent by the holidays, the 
demand for slacks shows no serious falling off, and the restricted 
outputs this week will tend to strengthen the position again. Best 
washed small, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 5s. 9d.; 
seconds, 3s, 9d. to 4s, 3d, The tonnage of gas fuel required for 





delivery is rather heavy, gasworks now commencing to lay in 
stocks in earnest, while shipments are satisfactory. 


The Iron Market. 

The position of the iron market is regarded here as some- 
what perplexing. In these circumstances there has been no great 
weight of material bought. There has, however, been some little 
buying, but purchasers are in no hurry to take deliveries, with the 
result that stocks at most of the furnaces are increasing. Best 
brands of hematite are still firmly quoted at 79s, to 80s West 
Coast, and 74s, to 75s. East Coast. Other quotations are :—Lin- 
colnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 forge; No. 4 
foundry, mottled and white 49s. 6d.; basic, 52s.; Derbyshire, 
No. 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all 
ra ton net, delivered Sheffield or Rotherham. As regards the 

incolnshire Association basis rates given above, a premium of 1s. 
per ton on these is asked for by some of the members, but this 
week there has been some complaint of underselling. East Coast 
hematites, mixed numbers, are offered here at 71s., less 24 per 
cent. discount. Billets are fairly firm. The local rolling mills con- 
tinue well employed. 


The Steel Trades. 

As remarked above, there is a quieter tone in regard to 
fresh business. Depressing influences are the shipyard dispute and 
the general labour unrest. Apart from the shipbuilding industry 
there is also very little new business to be got in other directions, 
general engineering requirements being still far from brisk, while 
the home railway companies are ordering little new material. For- 
tunately, the armament works are very busy on special lines. The 
principal makers of crucible and special steels are doing fairly well 
still, but both the continental and American inquiry has fallen off 
a little. There is a seasonal improvement in the cutlery and 
electro-plate industries. Messrs. Vickers, Sons and Maxim’s new 
metal alloy “‘ duralumin” will be manufactured by their subsidiary 
concern, the Electric and Ordnance Accessories Company, Limited, 
Aston, near Birmingham. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

ALL this week the business in Cleveland pig iron has been 
very quiet, buyers holding back because of the trouble in the ship- 
building trade, and taking no account of the excellence of the 
statistics, particularly of the Board of Trade returns of our imports 
and exports, which show very clearly that trade is steadily improv- 
ing throughout the country, though as yet it has been felt to only 
a very small extent in the pig iron industry. There was an 
improvement experienced towards the close of last month, but it 
has been checked by the labour difficulty. The autumn demands 
will have soon to be satisfied, and the prices for forward delivery 
are above those for prompt. Cleveland warrants are at 49s. 5d. 
cash buyers, but 3d. more has to be given for the month’s delivery 
and 9d. for delivery at the end of three months. The price of 
No, 3 Cleveland pig iron has declined to 49s. 6d. per ton for early 
f.o.b. delivery, No. 1 is at 52s. 6d., No. 4 foundry at 48s. 6d., 
No. 4 forge at 48s. 3d., and mottled and white at 47s. 9d., with 
6d. to Is. more for autumn delivery. The supply of the lower 
qualities and of No. 1 is hardly equal to requirements, but of 
No. 3 too much is being produced. 


Hematite Pig Iron. 

There were indications of an improvement in the East 
Coast hematite pig iron trade, for consumers had commenced to 
buy more freely than fora long time, but the labour trouble in 
the shipbuilding industry has led buyers to draw in. The demand 
for hematite iron will naturally be most affected by the stoppage 
at the shipyards, which must come about if the lock out of the 
members of the Boilermakers’ Society is not quickly brought toa 
termination. Itisexpected that it will be, but still thereisthe uncer- 
tainty, and this checks buying. Business is very slow this week, and 
it is difficult to realise even 62s. 6d. per ton for mixed numbers, 
though that is a price which cannot yield a protit except under 
very favourable circumstances, yet there is a good deal of com- 
petition among makers. The Linthorpe-Dinsdale Smelting Com- 
pany, Limited, has this week blown out a furnace producing 
hematite iron at its Middlesbrough works, where it now has three 
furnaces in operation out of six built. No business is reported in 
Rubio ore, and none is being imported into this district from 
Bilbao. It is satisfactory to consumers here to learn that the 
strike of miners at Bilbao, which has been in progress for two 
months, is nearly at an end, for stocks in makers’ yards are nearly 
exhausted ; they would have been so long ago if greatly increased 
quantities had not been forthcoming from the South of Spain and 
Northern Africa. Furnace coke is in better demand, and prices 
are on the move upwards again, the general price being fully 16s. 
per ton delivered at Middlesbrough. 


Connal’s Stock. 

The stock of Cleveland pig iron held by Messrs. Connal 
and Co. in this district at the close of last month was 457,989 tons, 
an increase for the month of 13,208 tons. In July the increase was 
only 8732 tons, and in June 1452 tons. At August 31st the stock 
of No. 3 held by them was 416,663 tons (increase for month 10,593 
tons), of other iron deliverable as standard 35,385 tons (increase 
1000 tons), and of other iron undeliverable as standard 5941 tons 
(increase 1615 tons). The holidays account for the heavier increase 
last month, 


Pig Iron Shipments. 

It must be acknowledged that while the trade of the 
country seems to be steadily reviving the improvement is not seen 
in the exports of pig iron from the Cleveland district, for they 
were last month disappointing ; they only reached 100,066 tons, 
and that fell short of the average of the August delivery over the 
past ten years by 5271 tons, or about 5 per cent. They were less 
than the August of last year by no less than 15,618 tons, or 134 per 
cent., and compare even worse with the 146,730 tons shipped in 
August, 1907, and 141,447 tons in August, 1906. But, on the 
other hand, they exceed the figures of July this year by 15,525 
tons, or 18.3 per cent., and were better than those of August, 
1908, by 2306 tons, or 2} per cent. The deliveries on oversea 
account, reaching 53,143 tons, were the worst of any month this 
year, except those for February The most marked falling off was 
to the United States, Japan, France, Sweden, and India, and they 
were small to Germany. Deliveries were smaller to Japan last 
month than in any month during the last two years; but to Scot- 
land 37,057 tons were delivered, this being more than in any 
month for the last two years. Welsh consumers, however, 
required less than for several months. The eight months’ 
deliveries—775,591 tons—were worse than in any year since 1905, 
and they fell 19,000 tons short of those of 1909, which was rather 
unexpected, for last year was a bad time. Germany has only had 
94,599 tons, against 333,726 tons in the first eight months of 1907. 


Manufactured Iron and Steel. 

Traders speak more favourably about the cundition and 
prospects of the finished iron and steel industries; there is certainly 
more being done in several branches, but the improvement has not 
been such as to enable producers to put up their quotations, these 
having been kept unchanged for several months. As yet the 
labour troubles in the shipbuilding industry have not curtailed the 
output of the plate and angle mills. Steel and iron ship plates are 
at £6 10s., steel ship angles at £6 2s. 6d., iron ship angles £7, 
steel bars at £6 5s., iron bars at £7, steel hoops at £6 12s, 6d.., 
steel strip at £6 10s., steel joists at £6 2s, 6d., steel sheets at 
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£7 7s. 6d., iron ship rivets at £7 7s. 6d., all less 24 per cent. Gal- 
vanised and corrugated steel sheets, 24 gauge, are at £11 10s., less 
4 per cent. f.o.b. Heavy steel rails are at £5 10s. net f.o.b., and 
cast iron railway chairs at £3 10s. net f.o.b. Shipments of manu- 
factured iron and steel from the Tees last month were quieter 
than usual, being only 41,652 tons, against 55,261 tonsin August, 1909, 
and the eight months’ figure was 445,942 tons, against 430,776 tons 
in the like period of 1909. 


Shipbuilding and Engineering. 

Naturally there is not much being done in the way of 
ordering new ships when labour troubles bulk so largely in the 
industry. Besides the lock-out, there is an application from the 
Gas Workers’ and General Labourers’ Union for a 5 per cent. 
advance of wages, but this the North-East Coast shipbuilders 
have refused on the ground that trade has not improved enough 
towarrantit. A few orders, however, have been booked. Messrs. 
William Harkers and Sons, Middlesbrough, have booked an order 
for a cargo and passenger steamer of 4000 tons deadweight for the 
Mediterranean trade of the Ellerman Line. A 3700 tons steamer 
for Spanish owners is reported to have been booked by Tyneside 
builders, while a collier steamer on the Ayre-Ballard system is to 
be built at Sunderland. Palmer's Shipbuilding and Iron Company 
has booked an order for a steamer for the New Zealand Steam 
Shipping Company. Messrs. Hawthorn, Leslie and Co., of St. 
Peter’s-on-Tyne, in order to meet the extra pressure of work for 
the Admiralty, are to extend their shipyard at a cost of £50,000. 
They have been largely occupied during the past twelve months 
on Admiralty work. The Blake Boiler and Engineering 
Company, Darlington, has booked an order for 72 wagons 
for the Soudanese Railway—24 open wagons, twenty-four 
25,000 gallon water tank wagons, and 24 covered wagons. An 
order for over 1000 pairs of wheels for the West Australian 
Government has been secured by them, as well as similar orders 
for Ceylon and the Indian States Railways. 


Coal and Coke. 

The demand is somewhat quieter again, and shipments 
are rather small, but the latter is due more to the lack of steamers 
than anything else, and the freights having gone up, consumers 
abroad are rather slow about buying. Best steam coal has been 
reduced to 9s. Yd. per ton, and seconds to 8s, 6d.; while best gas 
coals have declined to 9s. 6d. Idle days are frequent at the col- 
lieries, and competition has become keener than ever. Messrs. 


Boleckow, Vaughan and Co. have commenced the manufacture of | 


benzole at their collieries, where the by-products are recovered. 
Furnace coke is firm, at 16s. per ton delivered at Middlesbrough, 
and foundry coke at 17s. 6d. to 18s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General State of Trade. 

The unfortunate lockout in the shipbuilding trade has had 
a depressing effect on business for the moment. It is not believed, 
however, that the stoppage of work will be of long duration, and if 
it should result in guarantees being afforded by the unions that 
their members shal! cease resorting to frequent sectional strikes, a 
great advantage will have been gained. This is, indeed, what the 
employers demand, and without which the system of arbitration 
cannot prove successful. Apart from this incident and its tempo- 
rary effects, there appears nothing in the state of trade to cause 
anxiety. Scottish railway dividends, announced this week, are the 
best for the last three to four years, and the trade outlook gene- 
rally continues encouraging. 


The Pig Iron Warrant Market. 

The tone of the warrant market was improving towards 
the end of last week, when the sudden intimation of a lock-out of 
ironworkers in the shipbuilding trade caused a reaction. Prices of 
warrants fell away 6d. per ton, but there has since been some 
improvement under the influence of encouraging advices from 
abroad, together with the belief that the lock-out is not likely to 
be of long duration. During the business week preceding the 
time of writing 33,000 tons of warrants have changed hands in this 
market. Business has been done in Cleveland warrants from 
49s. 10d. to 49s, 4d., and up to 49s. 7d. per ton for cash, 50s. 1d. 
to 49s. 9d. one month, and 50s. 5d. to 50s. 3d. three months. 
Sales have also taken place of this class of iron at 50s. 14d. and 
50s. 2d. for delivery 18th November, and at 49s. 6d. for ten days. 
The past month’s statistics both as to shipments and increase of 
stocks are scarcely so satisfactory as could be desired, but 
merchants appear still of opinion that an improvement in business 
with the Continent may be expected. 


Scotch Pig Iron. 

The business in Scotch pig iron has been on a moderate 
scale. Shipments have shown some expansion in the last few 
weeks and fair deliveries are being made to consumers at home: 
but the demand is not so strong as could be wished. Prices of pig 
iron have been somewhat irregular, some brands giving way a little, 
while several others have rather gained in firmness. Free at shipin 
Glasgow harbour, Govan and Monkland, Nos. 1, are quoted 5/s.; 
Nos. 3, 56s.; Carnbroe, No. 1, 60s.; No. 3, 57s.; Clyde, No. 1, 62s.; 
No. 3, 57s.; Gartsherrie, Calder, and Shotts. Nos. 1, 62s. 6d.; 
Nos. 3, 57s. 6d.; Langloan, No. 1, 63s.; No. 3, 58s.; Summerlee, 
No. J], 63s. 6d. to 64s.; No. 3, E8s. 6d. to 59s.; Coltness, No. 1, 
80s. to 81s.; No. 3, 59s. 6d. to 60s.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 
64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 
57s. 6d.; Carron, at Grangemouth, No. 1, €4s. 6d.; No. 3, 59s. 6d. 
per ton. There are 84 furnaces in blast in Scotland, compared 
with 82 at this time last year. 


The Hematite Trade. 

The deliveries of hematite pig iron have proceeded much 
as usual, the steel trade being as yet little affected by the ship- 
building lock-out. Prices are steady. Cumberland warrants have 
improved somewhat for future delivery, 1000 tons having been 
disposed of in our market at 66s. 104d., delivery three months 
hence. Scotch hematite pig iron is quoted by merchants 68s. 6d. 
per ton for delivery at West of Scotland steel works, Compara- 
tively little inconvenience appears to have been experienced 
owing to the strike at Bilbao, and it is expected that supplies of 
ore from there will soon be again available. Eleven steamship 
cargoes of hematite ore from other places arrived in the Clyde in 
the course of the past week. 


Finished Iron and Steel. 

The business in finished iron has been quiet, but there is 
generally steady employment at the works. Makers are getting a 
share of the foreign trade, but prices are not up to what could be 
desired. At the steel] works there is a continuance of activity. 
While the pressure for delivery of steel plates has ceased for the 
time, owing to the lock-out of ironworkers in the shipyards, the 
output under contract proceeds pretty much as usual. The cessa- 
tion of labour referred to is not expected to be of long duration, 
and while it lasts it will, in some degree, be a relief to the 
steel maker, who of late has been frequently near his wits’ end 
meeting the requirements of his shipbuilding customers, and a 
good deal of business is reported to have been done for future de- 
livery of ship plates. which are quoted £6 12s, 6d.; while boiler 
plates are at £7 7s. 6d., both these rates being subject to the usual 
5 per cent. discount for delivery in the Clyde district. There has 
been a healthy inquiry for miscellaneous steel goods for export, 
and current requirements may possibly in time be exceeded. Tube 
makers are busy at prices which they do not regard as satisfactory, 











and there is little hope of improving these, seeing that the compe- 
tition that depresses rates is likely to continue, it being os gM 
that the attempts made to revive the combination have resulted in 
failure. Boilermakers, engineers, makers of turbine machinery, 
and sugar crushing plant are all reported busy, some of them 
having good orders recently to hand. ; 


The Shipbuilding Trade. 

The lock-out of riveters and other workers connected with 
the Boilermakers’ Society took place suddenly on Saturday last, 
and measures are proceeding with a view of affording to the 
employers the guarantees they require, so that the men may 
begin work again as soon as possible. It is reported that, includ- 
ing labourers and others affected, there are upwards of 12,000 
men out on the Clyde. At the time of writing the members 
of the society are voting on the issues presented by their 
executive, which asks for confirmation of the course already 
adopted and for powers to deal with the crisis that has now arisen. 
Sectional strikes of small parties of the men have long been a source 
of irritation and loss, and the masters demand that sufficient 
guarantees will be given by the men, through their leaders, that 
these shall not occur in future, before they will consent to re-open 
their yards to the men now locked out. There is a great amount 
of work in hand, and the prospect is encouraging. Clyde ship- 
builders are expecting a fair share of the large new Atlantic liners 
that are projected, and it is reported that they have secured eight 
of the twenty destroyers that are to be built for the British 
Admiralty. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade—Cardiff. 

‘*A VERY indifferent week ” was the comment on ‘Change. 
Buyers could not be persuaded to take more than small quantities, 
and as for buying forward few would attempt it, the belief being 
that easier prices must soon prevail with so much unrest in the 
coalfield. One of the latest troubles was in connection with the 
Naval Collieries, and buyers took advantage of this to suggest an 
alarming strike which would affect the output considerably. But 
it is to be hoped that the good sense of the older colliers will 
prevail, and that no harsh measures will be adopted. As an 
old coal authority states, the pits are now being flooded by young 
colliers fresh from holidays, and some time must be allowed 
to pass before common-sense courses will prevail. The Welsh 
collier has the possession of one of the best steam coals in the earth, 
but it is constantly assailed by good coals, and it often happens that 
buyers are able to put in a mixture of other coals, and thus lessen 
cost. A buyer from California states that every year they are 
using a greater proportion of oil for their motive power, and he 
advises care in the case of labour troubles. Welsh coal, he adds, 
is excellent, but its best kinds are not indispensable. 


Latest Quotations. 

The market reopened this week under very depressing 
conditions. Business was extremely quiet; tonnage arrivals 
secant; strikes at the Naval and Ynyshir pits a great source of 
anxiety, as any day the feeling might spread and a disastrous 
turn for a prolonged strike follow. One authority maintains 
that the existing unrest in the field is more political 
than industrial; but the old leaders cannot get their 
influence felt, and predict the prospects of a long struggle. Our 
latest quotations will show the weakening tone, and, as an old 
authority remarks, the absence of a directing hand in government 
such as used to be exercised by the old sliding scale. Latest 
quotations :—Best steam coal, 16s, 3d. to 16s. 6d.; best seconds, 
lis, 3d. to 15s. 9d.; ordinaries, 14s, 6d. to 15s.; best drys, 
lds. 6d. to 16s.; ordinary drys, 13s. 6d. to 14s. 3d.; best washed 
nuts, 12s. 6d. to 13s.; seconds, 11s. 6d. to 12s.; best washed peas, 
lls. 6d. to 12s.; seconds, 10s. to 11s.; best bunker smalls, 7s. 9d. 
to 8s.; best ordinaries, 7s. 3d. to 7s. 6d.; cargo smalls, 6s. 6d. to 7s. ; 
inferior kinds, 6s. to 6s. 6d.; best Monmouthshire black vein, 15s. 
to 15s. 3d.; ordinary Western Valleys, 14s, to 14s. 6d.; best Eastern 
Valleys, 13s. 6d. to 13s. 9d.; seconds, 12s. 9d. to 13s. 3d. Bitu- 
minous coal: Best households, 17s. to 18s.; best ordinaries, 14s. 6d. 
to 15s.; No. 3 Rhondda, 17s. to 17s. 3d.; brush, 13s. to 13s. 6d.; 
smalls, 9s, 6d. to 9s. 9d.; No. 2 Rhondda, 10s. 9d. to lls. 3d.; 
through, 9s. 6d. to 10s.; smalls, 7s. to 7s. 3d.; patent fuel, 
14s. 3d. to 15s. 3d. Coke: Special foundry, 24s. to 26s. 6d.; 
foundry, 18s. to 20s.: furnace, 16s, 9d. to 17s. 3d. Pitwood, ex 
ship, 18s, 3d. to 18s. 9d. 


Newport Coal. 
There was very little movement through the week, but 


| still the collective business done was large, as over 86,000 tons 
| were despatched to foreign destinations, and nearly 19,000 tons to 
| coastwise. We give latest approximate quotations :—3Zest black 


vein, 14s, 9d. to 15s.; Western Valleys, 14s. to 14s, 3d.; Eastern 
Valleys, 13s. 3d. to 13s. 6d.; other kinds, 12s, 6d. to 13s.; best 
smalls, 7s. 3d. to 7s. 6d.; seconds, 6s, 9d. to 7s. 3d.; inferiors, 
6s. to 6s. 6d. Bituminous coal: Best households, 15s, 6d. to 
16s.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. Coke, 
foundry, 18s. to 19s.; furnace, 16s, 6d. to 17s, 3d. Pitwood, 
18s. 6d. to 19s, 9d. 


Swansea Coals. 
Business was only moderately brisk last week, and coal 
shipments more sluggish than shipments generally. Coal shipped 
was 66,404 tons, out of which, as usual, France took the lion’s 


| share—nearly 27,000 tons ; Italy agood second, 12,370 ; Germany, 
| 8120 tons. In patent fuel business was fair about 14,000 tons, and 


in this again Italy took 7000 tons. This week there is no improve- 
ment. Swansea iarge, slow; inferiors very weak ; better class 
becoming fairly steady. Latest: Best malting, hand picked, 23s. 
to 24s. net; seconds, 20s. to 21s. net; big vein, 16s to 16s. 6d., 
less 24; red vein, 12s. to 13s., less 24; machine-made cobbles, 
20s. to 21s. 6d. net; Paris nuts, 22s, 6d. to 23s. 6d. net ; French 
nuts, 23s. to 24s. 6d. net; German nuts, 21s. to 24s. 6d. net; 
beans, 19s. to 21s. net ; machine-made large peas, 10s. to 11s. 6d. 
net ; fine peas, 9s. to 10s. 6d. ; rubbly culm, 6s. 3d. to 6s, 6d., 
less 24 ; duff, 3s. 3d. to 3s. 6d. net. Steam coal: Best large, 16s, 
to 16s. 6d., less 2: seconds, 11s. to 12s. 6d., less 24 ; bunkers, 
9s. 6d. to 10s., less 24; small, 6s. 9d. to 10s., less 24. Bitu- 
minous: No. 3 Rhondda, 17s. 6d. to 18s. 6d., less 24; through, 
14s, 9d. to 15s. 6d., less 24 ; small, 10s. 6d. to lls. 6d., less 2}. 
Coal quotations all f.o.b. net cash 30 days. 


Lianelly. 

Enterprise has evidently been waiting for the ending of 
labour disputes, for directly it was announced that the building 
troubles were over busy operations took place. Local collieries 
are now doing better, and ian Thomas and Co. are planning 
extensions which will bring their works into greater prominence. 
A lot of new mills are projected in a position near their Barry 
works. In addition, another leading firm of local note has 
secured a site for a large galvanising works. It has been noted 
that the practice adopted at Newport to send galvanising orders 
away for completion is likely to lead to changes in the erection of 
new mills. There was a time when tin mills had all their supplies 
of bar iron from a distance. It is likely that the plate, bar, and 
galvanising will in future be in close conjunctivn. Llanelly has 
lost one of its strongest leaders in Mr. Trubshaw, who died 
suddenly this week, in his sixty-tifth year. 


Port Talbot. 


Throughout a very trying season the port has done fairl 
well. Perched on the side of a channel through which 1000 vesse 


go daily, it gets a fair share of business, and when the collig 
developments are advanced, a substantial increase of revenue on, 
be expected both in the case of exports and imports. Last weg! 
there was a total shipment of 43,587 tons—38,251 exports and 5806 
imports. The coal shipped totalled 39,973 tons to foreign desting. 
tions, 1232 tons coastwise. 


The Swansea Valley. 

Contrary to expectation the bituminous collieries did sy}. 
stantial work last week, and with only one exception all were 
employed. The spelter works remain closed down, but all the 
other similar factories were fully employed. Both at Morfa Hafod 
and the Upper Bank copper works full time was registered, as at 
the Clydach nickel silver and Mannesmann tube works, There 
has been no improvement in the unfortunate misunderstanding at 
Pontardawe. The families of the millmen undoubtedly suffer 
and outsiders are expressing their surprise that decisive and cop, 
ciliatory action is not being taken. 


Iron and Steel. 

There is very little to record. One month remains of 
the railway season to run, and after that some changes may follow 
Last week's railway business was limited to a small consignment on 
G.W.R. account to Highbridge from Newport. Several large 
cargoes of pig iron came from Middlesbrough and one from Ayr, 
One cargo of bars from Trieste, 1371 tons, consigned to Mordey 
Jones, Newport ; one from Bruges, 1650 tons. There was again 
a great dearth of iron ore ; one cargocame from Castro and another 
from Porman, and later on in the week a solitary one from 
Almer‘a. There were several despatches of iron to Bristol from 
Newport. Work was regular at Dowlais last week, but scarcity of 
ore hindered it somewhat. Mills % going with heavy and light 
rails, and a large quantity of tin bar was turned out. Latest 
prices : Siemens bars, £5 to £5 2s. 6d.; Bessemer, £5; Rubio ore, 
19s, 3d. to 19s, 9d. 


Tin-plate. 

There was a good increase in the clearances last week, 
much to the satisfaction of operatives. Swansea, the head centre 
of the trade, shipped 151,597 boxes, and received from works 
105,850 boxes. Stocks in offices and warehouses now consist of 
165,217 boxes. Little change in the situation. Ample trade and 
extensions, and developments active. The latest quotations ;— 
Ordinary plates, B and Si , 138. 104d. to 14s. 14d; 
ternes, 24s. 6d, to 25s.; C.A. rooting sheets, £9 to £9 10s.; hig 
sheets for galvanising, £9 to £9 15s.; finished black plates, 
£11 15s.; galvanised sheets, 24 g., £115s. to £11 10s.; block tin, 
£164 cash, and £158 three months. Pig iron: Hematite pig, 
mixed numbers, 65s, 104d. cash, 66s. 1d. month ; Middlesbrough, 
49s. 6d. cash, 49s. 9d. month; Scotch, 55s. 74d. cash, 5s. Od, 
month ; Welsh hematite, 69s. 6d. to 70s. delivered ; Kast (ast, 
69s. to 70s. c.i.f.; West Coast, 69s, to 70s. c.i.f. Other quotations: 
Copper, £55 13s. 9d. cash, £56 8s. 9d. three months. Lead: 
English, £13; Spanish, £12 10s.; spelter, £22 15s.; silver, 
24s. 48d. per ounce. 








CATALOGUES. 





J. COWENS AND Co., Newcastle-on-Tyne.—A catalogue to hand 
from this firm has reference to *‘ Titan’ pneumatic hose fittings. 

IMPERIAL Lamp Works, Brimspows, Limited, Kingsway 
House, Kingsway, W.C.—-This is a price list having reference to 
Brimsdown (colloid-tungsten) metallic filament lamps. 

ScuMipt’s SUPERHEATING ComPANY, Limited, 28, Victoria- 
street, 8.W.—This is a well got up pamphlet, containing illustra- 
tions of English-built locomotives titted with the Schmidt super- 
heater and piston valves. 

Pirr ENGINEERING CompANy, Limited, 159, Queen Victoria- 
street, E.C.—A catalogue to hand from this firm deals with the 
latest type of ‘‘ Pitt” oil engine, and gives illustrations and parti- 
culars of engines suitable for various classes of service. 

ApniL Etectric Company, Limited, Adnil-building, Artillery- 
lane, E.C.—Price list No. 123 E has reached us. It deals with 
direct-current dynamos and motors, and gives full particulars of 
these machines and also of motor starters of the metallic and 
liquid types. 

THE Power GAs CorPoRATION, Limited, Stockton-on-Tees.— 
From this company we have received a well got up catalogue 
which has reference to producer gas plants and by-product re- 
covery. The publication is well illustrated, and contains much 
information which should interest those desirous of gaining jurti- 
culars relating to producer gas engines and gas. 

SOUTHGATE PILE DRIVER CoMPANY, 12, Savage-gardens, E.C, 
Some literature to hand from this company gives particulars of 
steel piling for cofferdams, retaining walls, sinking of shafts, con- 
struction of docks, bridge foundations, dry docks, walls of reser- 
voirs, and all kinds of deep excavations. We have also received a 
section of a new form of steel piling which is being introduced by 
this firm. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


| THE practice of the late Mr. J. C. Melliss, 264, Gresham House, 
Old Broad-street, E.C., will be carried on, we are informed, by 
Mr. H. J. Melliss and Mr, T. Pritchard, under the style of J. ©. 
Melliss and Co. 

ALFRED HERBERT, Limited, Coventry, inform us that they have 
been appointed sole agents for Great Britain and the Colonies for 
the plain grinding machines made by the Norton Grinding Com- 
pany, of Worcester, Mass., U.S.A. 

Mr. A. T. LAMBERT informs us that he has resigned his post 
as works manager for W. A. Stevens, Limited, electrical and 
mechanical engineers, of Maidstone, to take up the position as 
engineer and manager to the Maidstone Corporation Light 
Railways. 

Mr. A. 8. B. Livre, who-has been employed during the last 
two years as engineer and manager of the Howard Evens Co., 
Limited, gas engineers, St. Louis, has been appointed general 
manager of the Consolidated Gas Plant and Chemical Engineering 
Company, Nashville, Tennessee. 











ConcerT.—The Bohemian concert of the Electrical Engineers 

(London Division), which was postponed on account of the death 
| of King Edward, will be held in the Pillar Hall, Victoria Station 
(S.E. and C. Railway), on Saturday, October 15th, at 7.30 p.m. 
Tickets and full information can be obtained from the secretary, 
C. S.-M. A. E. Dixon, at the headquarters, Regency-street, 5.W. 


Contracts.—The Town Council of Drammen (Norway), which 
some time ago decided upon the enlargement of the municipal 
steam power plant, has awarded the contract, for the delivery of « 
1200-kilowatt Zoelly steam turbine to Messrs. Escher, Wyss and 
Co., Ziirich and London, through the medium of Messrs, Siemens- 
Schuckert, who will deliver the electrical equipment.—Messrs. 
Mitsui and Co., owners of some important coal mines in Japan, 
have decided to reorganise the power station at the Miike mines, 
which are at present provided with steam turbines. These will, 
we understand, serve as stand-bys in future, while two large gas 
engines of 3200 brake horse-power each will be installed for generat- 
ing electricity. The order for these engines, which are to run on 
coke oven gas, has been put into the hands of the Maschinenfabrik 
Augsburg-Niirnberg A.G., of Nuremberg, Bavaria, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

ContRARY to all expectations, there have been no 
ances in quotations during this week and the last, but the 
sing of the Convention of Sale for Pig Lron, the prolongation of 

ivention, and the rise in the prices for Bs and bars, 
additional firmness to the iron market. In the Sieger- 
land the condition of the pig iron trade is quiet, and not satisfac- 
tory ; according to the Rheinsch-Westphalische Zeitung, a number 
of blast furnaces have not yet commenced operations, and, except 
for foreign consumption, very little is bought at present. In the 
leable iron departwent employment continues good, and 
cts in this branch of the iron trade may be regarded as 


adv . 
forming ; 
the Bar Cor 
have given 


mé 
pros} 
favourable. 


List Quotations. 

The following are the latest list prices per ton, free at 
works :—Raw spathose iron ore, M, 10,90; roasted ditto, M. 15.50 ; 
Nassau red iron ore, M. 12.50 to M. 18, net at mines ; spiegeleisen, 
10 to 12 per cent. grade, M. 63 to M. 65; white forge pig, Rhenish- 
Westphalian and Siegerland brands, M. 58 to M. 60; steel iron, 
free Siegerland, M. 59 to M. 60 ; free Rheinland- Westphalia, M. 62 
to M. 63; German Bessemer, M. 63 to M. 64; basic, free Luxem- 
burg, M. 43 to M. 55; German foundry pig, No. 1, M. 63 to M. 65; 
No. 3, M. 62 to M. 64; German hematite, M. 65 to M. 67 ; common 
bars in basic, M. 112 to M. 115 ; iron bars, M. 130 ; hoops, M. 137.50 
to M. 142; steel plates, M. 120 to M. 122; boiler plates, M. 132; 
sheets, M. 135 to M. 140; drawn wire in iron or steel, M. 130. 


Coal and Coke in Germany. 

There is no change to report since last week. The Upper 
Silesian Government pits announce an advance of 0-50 p.t. for 
house fuel for winter sales ; the eo of engine coal is not to be 
changed. On the Hamburg coal market offers in engine coal 
exceed the demand, while for house fuel an improving inquiry is 
reported. Shipments of Westphalian coal to Hamburg have been 
for July of this year 273,055 t., as compared with 258,237 t. in 
July, 1909. The greater part of the order for 120,000 t. coal for 
the Paris-Lyons-Mediterranean Railway was granted to West- 
phalian pits at, it is said, 18.25f. to 18.30f. p.t. c.i.f. Marseilles. 
In the Rubr district restrictions in the working hours continue. 


Austria-Hungary. 

A steady trade was done during the week both in raw and 
in manufactured iron. Girders sell more freely than a week or 
two ago, while heavy plates have been in better request, although 
a very poor business only was done in rails, the Government 
orders having been exceedingly limited this year. Rates con- 
tinue tolerably firm. In coal a fair business continues to be 
transacted ; coal for coke-making was actively called for, owing to 
increasing employment at the coke ovens, 


The Belgian Iron Market. 

A slight improvement continues to be reported in nearly 
all branches, orders coming in more regularly, and there is less 
under-quoting going on. Bars are very firm at £4 16s. f.o.b. 
Antwerp; for ircn bars Is, p.t. more is generally asked. In plates 
German competition is rather less keenly felt than before, and the 
dvlness previously noticed has given place to a more lively inguiry. 
Steel plates stand at £5 10s. p.t., iron plates 2s. more ; rails con- 
tinue to show a favourable tendency. Girders stand at £5 6s. p.t. 
—- for orders of at least 1000 t.; for inland inquiry 162 50f. 
p.t. is being quoted, The construction shops, which have been 
rather devoid of fresh work, have recently secured some fair 
orders on foreign account ; prices, however, are low. A quiet 
tendency prevails in raw iron, Rather a moderate business is 
being done in coal, but rates have been firmly maintained. Con- 
sumers — a reduction in prices after the third tendering for 
the State Railways. In some sorts of anthracite prices have been 
a shade easier. 


France. 
Regular activity continues at all the principal establish- 


ments. The increase in the output of pig iron during the first two 





quarters of this year, as compared with the same period last year, | 


is estimated at 150,000 t. 
furnaces, on the other hand, have increased their output by about 
1,000,000 t. 


LAUNCHES AND TRIAL TRIPS. 





MooRLANDS, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of the Ekside Steamship Company, 
Limited ; engines, tri-compound ; constructed by the builders ; 
trial trip, September 2nd. 

DALECREST, steel screw steamer ; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Taylor and 
Worthington, for the Dalecrest Steamship Company ; dimensions, 
300ft. by 49ft. by 29ft.; engines, triple-expansion, 25in., 4lin., 
60in. by 48in. stroke, pressure 1801b.; constructed by Richardsons, 
Westgarth and Co., Limited ; trial trip, September 2nd. 

FRIDLAND, steel screw steamer; built by Wm. Gray and Co., 

Limited ; to the order of Axel Brostrom and Son, of Gotenborg ; 
dimensions, 415ft. by 52ft. 9in. by 28ft. 6in.; engines, triple- 
expansion, 27}in., 434in., 72in. by 48in. stroke; trial trip, 
September 3rd. 
_ DAIEBERGEN, steel screw steamer ; built: by Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the erder of Furness, 
Withy and Co.; dimensions, 289ft. 6in. by 40ft. 2in. by 20ft. 64in. ; 
engines, triple-expansion, 20fin., 33in., 54in. by 36in. stroke, 
pressure 180 1b.; constructed by Richardsons, Westgarth and Co.; 
Jaunch, September 5th. 


A Moror Fort.—-A good deal has recently been published in 
the sensational section of the daily Press respecting certain war- 
ships which are said to be under construction and in which the 
motive power is to be supplied by internal combustion engines. 
The German socialist paper Vordrts has now made a further 
discovery which will certainly be news to the readers of THE 
ENGINEER. This paper professes to have learned from a well- 
informed source that the British and German Admiralties are both 
working with feverish haste on a new model of an armoured 
monitor intended for use against Dreadnought cruisers, which, 
while itself practically invulnerable, will be an irresistible opponent 
for vessels of the most powerful types. Vovrwiirts says, according 
to the British daily Press, that the new Dreadnought destroyer is 
only rendered possible by the substitution of ‘motor internal 
combustion engines for steam,” and will be 280ft. long, 46ft beam, 
draught, 19ft. 9in., and height above the water line, 4ft. llin. 
Her armament will be two 16.7in. guns, throwing the mere trifle 
of 5940 1b. from one great turret amidships, turning in all direc- 
ions, The vessel will be driven by four motors each of 6000 horse- 
power with a normal speed of 19 knots, and ‘27 with forced 
draught.” It is stated that gas motors will be employed, and we 
are now waiting particulars of what must be a new evelopment 
‘n Internal combustion which will enable an extra speed of nearly 
50 per cent. to be obtained by the use of forced draught. 


The German and Luxemburg blast | 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 

Copies of Sp tions may be obt d at the Patent-office Sale Branch 
25, South pt ildings, Caanserp-dane, . W.C., at 8d. each. f 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti. t of the opt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of Patent. 














STEAM ENGINES. 


24,401. October 23rd, 1909.—IMPROVEMENTS IN PACKINGS FOR 
1HE TUBE ENDS OF STEAM ENGINE OR OTHER CONDENSERS, 
Frank Lewins, of Rosehill, Willington-on-Tyne. 

This invention relates to improvements in packing for the tube 
ends of steam engine or other condensers whereby a perfectly 
tight joint is formed to prevent leakage of water, steam, or air 
from the inside and water or air from the outside of the condenser 
tube plates. A indicates a portion of the tube plate and B the 
tubes fitted therein. The tube plate A is provided with recesses 
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surrounding the holes into which the end of the tubes B are 
inserted, and into these recesses, after the tubes B have been 
arranged in position, a ferrule or sleeve D is inserted of appropriate 
and preferably fibrous material, the ferrulesor sleeves being of a taper 
or truncated form, as shown, to admit of their ready insertion into 
the recesses. The ferrules or sleeves D having been placed into 
position, screwed ferrules or glands C are screwed tightly into 
place, thus compressing the packing sleeve D and forming a per- 
fectly tight joint between the ends of the tubes B and plate A.— 
August 17th, 1910. 


TURBINES. 


12,015. May 14th, 1910.—IMPROVEMENTS IN OR RELATING TO THE 
VANES OF STEAM TURBINES OR THE LIKE, William Hope 
Wilson, of 2, Nithsdale-place, Pollokshields, Glasgow. 

The wheel or disc A is formed preferably in one piece and has a 
circumferential groove of an approximately duplex V-shape formed 
around it. having a cheek or abutment B formed on the interior 
surface of each side flange C. This check or abutment B may be 
angled, or it may be parallel to the axis of the wheel, as shown 
in the left-hand bottom engraving. ‘The foot of the vane E is 
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shaped to fit within the groove, and distance pieces F of the same | 


form as the feet of the vanes are inserted between each, and these 
may be flush with the circumferential surface of the wheel or may 
have spread or T-heads. The vanes E and distance pieces F may 
be inserted into the groove of the wheel through an opening G in 
one flange, which is afterwards closed by a closing piece H, which 
is secured in place preferably by riveting, as shown in the figures, 
but other arrangements for the same purpose may be employed. 
As illustrated by the bottom right-hand engraving, the circum- 
ferential surface of the wheel may be bevelled or angled in relation 
to its axis, —A ugust 17th, 1910. 


DYNAMOS AND MOTORS. 


409. April 7th, 1910.—IMPROVEMENTS IN THE VENTILATION OF 
CONTINUOUS-CURRENT ELECTRIC MACHINES, Siemens Brothers 


oo 


short distance from the under side of G. By noting the arrows it 
is easy to follow the paths taken by the currents of air. In order 
that a proper proportion of the air which enters at the right-hand 
side of the dynamo may pass through A}, the core end H is con 
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structed in such a manner that it opposes a certain resistance to 
the passage of the air through it, and thus prevents the setting up 
of a short-circuiting path to the air which passes through A!,— 
A ugust 17th, 1910. 


14,153. June 11th, 1910.—ImMprovVED ARRANGEMENTS FOR PRE- 
VENTING REMANENT MAGNETISM IN DYNAMO-ELECTRIC 
MACHINES, Siemens Brothers Dynamo Works, Limited, of 
Caxton House, Westminster. 

The remanent magnetism in dynamo-electric machines for direct 
current is often disadvantageous, and this is especially the case in 
variable voltage generators which operate variable speed motors 
on the well-known Ward-Leonard principle, the remanent 
magnetism in the generators being often sufficient to cause the 
motors to revolve slowly when the controlling lever is in the ‘‘ off ” 
or ‘no field” position. This invention consists in providing a low 
reluctance magnetic path for the remanent magnetism in parallel 
with the path by way of the armature core, in sucha manner that 
practically all the remanent magnetic field will take the specially 
provided path instead of the armature path, where it, of course, 
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cuts the armature conductors and produces therein a voltage. The 
low reluctance path takes the form of magnetic bridging pieces 
of iron or other material which possess a low reluctance at low 
magnetic densities and a high reluctance at high densities intro- 
duced between adjacent poles or pole shoes. These bridges are of 
quite small cross sectional area, namely, about one or two milli- 
metres thick, and although their reluctance is practically nil for 
the small remanent flux, it is very great when the dynamo is fully 
excited, and then only a small proportion of the total flux can 
travel by way of the bridges. As soon as the bridging pieces are 
in position, there is a closed magnetic circuit through the yoke of 
the dynamo, the poles and the bridges, and this in well-understood 
| nanner tends to increase the remanent magnetism. This tendency 
is prevented by introducing somewhere in the closed magnetic 
| circuit one or more layers of non-magnetic or only slightly magnetic 
| material, such as air, wood, brass, or copper. 


No. 14,353. June 14th, 1910.—ARRANGEMENTS FOR OBTAINING 
A BRAKING ACTION IN POLYPHESE COMMUTATOR ELECTRIC 
Morors, Siemens Brothers Dynamo Works, Limited, of 

| Caxton House, Tothill-street, Westminster. 

The left-hand engraving shows diagrammatically a three-phase 
| motor, A, B, and C representing the three stator windings acting 
| on the armature in the axes shown. The armature brushes D E F 
| are displaced from the neutral positions in order that the proper 
| magnetic field may be obtained, the value of the field depending 
| also upon the strength of the main current If nowa braking 
action is required the brushes may be moved into the positions 
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shown in the middle engraving, and the windings B and C may be 
disconnected from the supply mains and interconnected through a 
resistance R, which may be adjustable if desired. The machine 
now becomes a self-exciting direct-current series generator, the 
generated power being absorbed inR. The most powerful braking 
action isobtained with the brushes placed as in the middle engraving, 
but the action can be graduated by moving the brushes into other 
positions where the armature windings are not so favourably placed 
with respect to the magnetic field excited by B and C for creating 
a potential difference across the brushes E and F. When a power- 
ful braking action is required it is advisable to utilise as much as 
possible the whole of the machine windings. An arrangement for 
this purpose is shown in the right-hand engraving for the motor 
shown on the left, the indicating letters being the same. Here 
again the braking action can be graduated by moving the brushes, 
August 17th, 1910. 
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Dynamo .Works, Limited, of Caxton House, Westminster, | 


S.W., and William Parker, of The Hut, Weeping Cross, | 


Stafford. 

The armature core is denoted by A, axial ventilation ducts 
through A by A!, and radial ventilation ducts by B, also the outer 
core end by H and the inner coreend by H!. Fan blades are carried 
on the armature. Two guiding or bafile plates, which are a parti- 
eular feature of the present invention, are denoted respectively by 
Jand K. The latter are curved in shape, the one J on the com- 
mutator side stretching from the under side of frame to which it 
is fixed to a very short distance from the lugs of the commutator. 
The other one K stretches from the frame, to which it is fixed to a 


SWITCH GEAR. 


18,221. August 6th, 1909.—-IMPROVEMENTS IN AND RELATING TO 
CoNnTACTS FOR ELECTRIC SWITCHES AND THE LIKE, Michael 
Birt, Field and Ferranti, Limited, of Hollinwood, Lancashire. 

In carrying the invention into effect in the form illustrated in 
the two upper and bottom right-hand engravings, applied by way 
of example to a panel knife switch, the switch contacts are formed 
of pester wrought copper bars A and B, which may be split at 
the front end. These bars pass through slots C in the panel, 
which may be made by drilling two or more round poles, The two 
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copper bars of the contacts A or B are separated by a metallic 
distance piece E—which might be an iron, steel, or copper piece— 
and on either side are attached angle pieces F, the whole being 
riveted together, and the angle pieces employed for the purpose of 
attaching the whole to the panel. The movable member may be 
of any suitable type. For example, it may consist of two copper 
pieces G and H, the former pivoted to the lower set of jaws B, and 
provided with an operating handle, and the latter pivoted in a 
bracket K on the first piece G, and also connected thereto by a 
spring L, thus forming a quick break attachment. It will be seen 
that the current passes directly from the jaws in connection with 
the leads M on the back of the panel to the front of the panel 
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without passing through surface contacts—except where such are 
used to connect the leads into the switch bars A—and it may 
thence be transmitted through the switch arm and the bars B 
where desired, as, forexample, to a cable socket N, by clamping 
the socket tightly to the bars, for example, between the contact 
pieces at the back. Thus only asingle surface contact is required 
here, and no bolt and nut contacts are required for carrying 
current, such bolts as are employed being for the purpose of 
obtaining the requisite pressure to ensure good contact. In apply- 
ing the invention to switches of large capacities each set of jaws 
may be made of a number of wrought copper bars, suitably spaced 
apart, and passing direct from the front to the back of the panel. 
A switch of this latter class is shown in the bottom left-hand 
engraving.—A ugust 17th, 1910. 


TELEGRAPHS AND TELEPHONES. 


20,229. September 3rd, 1909.—IMPROVEMENTS IN TRANSMITTING 
APPARATUS FOR WIRELESS TELEGRAPHY, Guglielmo Marconi, 
LL.D., D.Se., and Marconi’s Wireless Telegraph Company, 
Limited, both of Watergate House, Adelphi, London, W.C. 

It has been proposed to employ a transmitter in which the gap 
between two terminals of the oscillation circuit is more or less 
bridged at regular intervals by means of bridging pieces in very 
rapid movement, these bridging pieces preferably consisting of 
studs fixed to a rapidly revolving disc. According to this inven- 
tion, across the terminals of the generator, or, in other words, in 
parallel with the condenser, a second condenser is inserted of 
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comparatively large capacity to act as a reservoir condenser, from 
which the first or working condenser can be fully charged through 
inductances or resistances of suitable value in the very short 
interval of time available. A is the generator, across the terminals 
of which is placed a reservoir condenser C connected through in- 
ductances or resistances R to the working condenser C!, in turn 
connected to the rotating disc terminals D, between which is an 
insulated disc E bearing studs F. The result of this arrangement 
is that the resistance and inductance of the generator are not in- 


7) 
72 


- Tp for the time period 


cluded in the expression 2 + / 


of the charging circuit C RC!R, ¢, 7+ and L being the capacity, | 


resistance, and inductance of such circuit. By suitably choosing 
these values the condenser C! may be fully charged in the short 
interval of time available.— A ugust 17th, 1910. 


CRANES AND CONVEYORS. 


12,076.—May 17th, 1910.—IMPROVEMENTS IN PROPULSION CoN- 

VEYORS, SCREENS, AND THE LIKE, Heenan and Froude. Limited, 

of Newton Heath Ironworks, Newton Heath, Manchester, and 

Lewis Richard Lewis, of Worcester Engineering Works, 
Worcester. 

The driving shaft A is driven ata uniform speed by means of 

the tly-wheel pulley B, the driven or crank shaft C following the 


gear being so calculated that it makes two revolutions to every one 
of A. Upon the driving shaft A is mounted an elliptical gear 
wheel D, and upon the driven or crank shaft C is mounted an 
excentric wheel E arranged to mesh with the wheel D. Or the 
wheels may be reversed upon the shafts. When motion is imparted 
to the driving shaft A it will be seen that though the driven 
shaft C makes two complete revolutions for every one of the shaft 
A, yet the speed of C when the longest radii of the elliptic wheel 
D are opposite the shortest radius of the excentric wheel E will be 
in the same proportion to that of A as the gear radii of the two 
wheels—in the case illustrated 5 to 1-—-while when the shortest 
radii of D are opposite the longest radius of E the proportion will 
again be that of the then gear radii of the wheels—in the case 
illustrated, equal. From C the motion is communicated to the 
sereen or conveyor F by means of heavily counterbalancing cranks 
G and connecting-rods H as shown. The crank pins J are placed 
in such a position relative to that of the gear wheels to obtain the 
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| following motion. The forward movement is begun slowly, 
| gradually accelerating towards the end of the stroke; the back- 
| ward movement is begun very fast, gradually decelerating towards 
the end of the stroke. The material is carried forward and acquires 
momentum due to the acceleration, the sudden return bringing the 
conveyor as it were from under the material, and reaching the end 
of the back stroke by the time this momentum has been overcome. 
The material will then be carried forward as before, and the cycle 
repeated, the forward travel of the material being roughly propor- 
tionate to the number and length of strokes. The counterbalance 
weights G placed opposite the crank pins J are intended to be of 
such a weight as to supply a large portion of the power necessary 
to perform the return stroke of the conveyor. This is with a view 
to relieve the strain on the gear teeth, which would otherwise be 
very great at the points where the largest radii of D and smallest 
radii of E meet. The weight, it will be noticed, is lifted again on 
the forward stroke when the speed is slow, and the teeth have their 
maxiroum leverage.—A wgust 17th, 1910. 





TRANSMISSION OF POWER. 


6668. October 18th, 1909.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES FOR ELECTRICAL TRANSMISSION AND 
DisTRIBUTION SysTEMs, the British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, E.C., and 
Edmund Basil Wedmore, of 171, Clifton-road, Rugby. 

In installations such as those adapted for colliery workings and 
| like purposes it frequently happens that a fault on a single piece 
| of apparatus at a point remote from the supply will shut down the 
| whole installation. According to the present invention, the 
| shut-downs are considerably reduced by using a combination of 
leakage devices on different parts of the system, the settings being 
graded finer and finer from the source of supply outwards. A indi- 
eates the bus bars, B the main feeders, C and D distributing 
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cables, and E and F the supply to individual pieces of electrical 
apparatus, such as coal cutters or the like. Each feeder, distri- 
butor, or independent piece of apparatus is protected by devices P, 
R, and S. Assuming, for example, that the main feeder B is 
carrying 500 ampéres, the device P would be set to operate at 
5 ampéres. On the distributors E and F, which may be assumed 
to carry 100 ampéres, the current setting of the relay devices R 
would be 1 ampére, and on the individual apparatus, such as 
motors protected by the relays 8, the setting would be a quarter 
of an ampére, for instance. The arrangement is such that, should 
the insulation of any individual device deteriorate due to mechani- 
cal damage or moisture, such individual device will be isolated 
before the leakage current attains sufficient value to open the sub- 
circuit switches at R or the main feeder switch at P.—<A ugust 17th, 





MISCELLANEOUS. 


3857. February 16th, 1910.—IMPROVEMENTS IN OR RELATING TO 
PeTrot-AiR GAs GENERATORS OR PRODUCERS, Jacob Rowell 
and Robert Hindmarsh Rowell, both of 46, Blackett-street, 
Newcastle-on-Tyne. 

This invention comprises improvements in or relating to petrol- 
air gas generators or producers of that class in which a valve on 
the main air inlet pipe of the generator is controlled by the rising 
and falling movements of the gas bell or holder, and the present 
invention relates to a novel combination of parts for effecting such 
control, including a mercury seal valve in or on the air inlet pipe 
and tappet mechanism operated by the movements of the gas 
holder, the mechanism being of such a nature as to effect a quick 
opening or closing of the mercury seal valve. A designates the 
valve and B the casing thereof containing a quantity of mercury 
C, shown up to the level of the overflow aperture D, The air 





—— 
inlet pipe E is connected or let into the casing B, 
is provided with a vertical spindle F working in 
bridge-piece G. The tappet chain H, which is connected to th 
gas-holder, passes through the slotted end J of a striking leve kK 
pivoted at L and integral with a balance lever M carryiy, ¢ 

adjustable counterweight N. ‘The valve actuating lever P opeldien 
by the tappet chain is also pivoted at L, its forward end extending 


and the valve A 
or guided by 
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through a slot X formed in the valve stem F and its rear end being 
provided with an adjustable balance weight. The boss of levers K 
and M is provided with a projecting member S adapted to bear 
upon the lever P at one side of the pivot L, and hold the valv> 
closed when the parts are in position, but when the valve 
lever P is moved by chain H to open the valve, the member S bears 
upon the lever P at the other side of the pivot and holds the air 
valve open as shown in the right-hand bottom engraving.,—.1 ys 
17th, 1910. , 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





966,858. CLUTCH AND PoWER TRANSMITTING Devick, /. MM, 
Prather, Los Angeles, Cal. Filed October 12th, 1909, 
Three cylinders are mounted on the driving portion, and three 
en on the driven portion. A muffler is formed in the frame 
vetween the cylinders, valves being also provided with ports to the 
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mutters, and a third port to an air compressor tank, and reversilile 
means to operate the valve by the relative movement of the 
driving and driven members to connect alternately the cylinder 
port with the mufHer and with the compression tank. In this way 
air is compressed until the resistance etd so great that th 
driven member is caused to revolve. There are three claims. 


967,248. AUTOMOBILE RADIATOR, A, Schepper and EB. Covert, Bay 
City, Mich.—Filed April 26th, 1910. 

In a radiator, the combination of a plurality of four-sided tubes, 

rectangular in general contour, each side of said tube being 
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ng inwardly to form an inwardly projecting groove, said 
tubes being assembled with their flat sides parallel and spaced 
apart, the grooves of each of said tubes lying opposite the grooves 
of the adjacent tubes. There is only one claim. 








Tue University of Ilinois Bulletin No. 41 contains an 
account of tests made on timber beams by Mr. A. N. Talbot. The 
tests were made with the view of adding data on the properties of 
timber in the form of stringers, as used in many railway struc- 
tures. The timber stringers were Sin. by 16in. by 15ft. to 7in. by 
12in. by 14ft. in size. One hundred and twelve samples in all were 
tested, including long-leaf pine, short-leaf pine, loblolly pine, and 
Douglas fir. The load was applied equally at one-third points of 
the span length. The dimensions of the specimens were such as 
to bring out the strengths of timber in horizontal shear. The 
influence of knots, seasoning checks, and wind shakes can be 
traced in the results. Much of the data in existence is based on 
tests made on small specimens, and a valuable feature of the 
present series consists of the results of tests on.minor specimens 
cut from the stringers. The flexural and shearing strengths of 
these smaller specimens were determined, and the relation of their 
properties to those of the full-sized stringers may be studied from 
the results given. In addition to many tables of results, the 





bulletin includes — showing characteristic fractures 
under the bending and shearing tests, 
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SHOWING DETAILS OF THE ROBEY DROP-VALVE REVERSING GEAR 
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THE BUENOS AYRES EXHIBITION. 


(By our Special Commissioner in South America.) 
NO, FV," 
Buenos Ayres, July 29th, 1910. 


In view of the stringent regulation which has been 
recently passed by the Federal Government, compelling 
all the railway companies doing business in the Republic 
to adopt, within the period of five years, an automatic 
coupler of approved design, the Transportation Exhibition 
was naturally regarded as a suitable place in which to 
show the various —— at present upon the market. 
There are several of these on exhibition, and in each case 
a representative is in attendance demonstrating the 
working of the devices. It is interesting to note the 
attraction excited by these exhibits and, indeed, by all 
displays of machinery in motion on the visitors to the 
Exhibition, many of whom are always to be found near 
stands where such exhibits are shown. 

Among the devices of this character are working 
models of Laycock’s patent combination vertical plane 
automatic coupler, made by W. 8. Laycock, Limited, 
Victoria Works, Milhouses, Shettield, and a model of the 
A B C automatic buffer coupler fitted on some small 
wagons shown by the A B C Coupler, Limited, of London. 
If the Argentine Government are serious in their inten- 
tion to introduce compulsorily automatic fastenings upon 
all the railways of the country, they will be ahead of the 
British railways, with which, however, it is only a ques- 
tion of time, and a short one at that, before such appa- 
ratus will come into general use among them. The 
value of automatic couplers has been amply demon- 
strated in the United States of America, as in other 
parts of the world, and the only drawback to a more 
general adoption is the question of expense. The Argen- 
tine railways are judged by the Government, and perhaps 
noi unjustly, to be in a sufficiently strong financial posi- 
tion to withstand the heavy outlay which will be neces- 
sary upon their part, but they have five years in which 
to carry out the conversion. The question as to which 
shall be the “standard” type has yet to be determined, 
but, from all that I can gather in conversation with the 
best informed official authorities, it will be decided in 
favour of the Laycock patent, which since it has been on 
view at the Transportation Exhibition here has attracted a 
great deal of favourable comment upon the part of 
railway engineers. 

The greatest recommendation of this coupler is its 
extreme simplicity, while it is also peculiar in the fact 
that it offers a coupling which combines both automatic 
and non-automatic features, with the advantage that 
during the transition period converted and new rolling 
stock can, without any difficulty, be utilised in the make- 
up of any train as required. Mr. Laycock has made use 
of a cast steel vertical plane coupler head, which is 
attached pivotally to a special form of draw bar hook. 
When it is necessary to use the non-automatic screw 
couplings, the coupler head is dropped down clear of the 
hook, the side buffer plungers being extended to their 
full limit, and the cast steel saddles attached to the buffer 
stems. The screw shackle is then connected up in the 
customary way, but when the automatic coupling is to 
be brought into use, the coupler head is drawn into the 
horizontal position and there secured firmly by inserting 
a pin in the locking hole, which is provided for that 
purpose. 

At the same time the detachable sleeves are removed 
from the buffer stem on the side buffers, and the buffer 
plungers are pushed back out of action. There is an 
entire absence of springs in this mechanism, which is not 
one of its least noteworthy recommendations. The knuckle 
is held in its engaging position by means of a vertical 
gravity lock, and the coupling is easily and immediately 
released by pulling a chain, one end of which is attached 
to the lock lifting lever and the other end to the head- 
stock or side of the carriage. The entire dispensing with 
any shunter means an immense saving of human life and 
personal injury, for no more fruitful source of trouble and 
expense to railway companies can be found than in con- 
nection with the shunting by men. By standing well 
away from the side of the carriage and clear of the track, 
a man can effect the conversion of the automatic coupling 
into a non-automatic one, or vice versd, in the space of 
about one-half minute. 

The model at the Transportation Exhibition shows the 
coupling fitted to a section of a vestibule coach, which is 
the principal kind of passenger stock in use in the 
Argentine. In this model an equalising beam is shown 
fitted to the coupler and centre buffer, while the spring 
plungers at the top of the vestibule have a compound 
compensating arrangement, which distributes the pressure 
equally over the whole vestibule. When traversing 
curves this arrangement is especially useful, and it is a 
feature which has, I understand, particularly recommended 
the invention to the Government railway engineers. 
The apparatus, as shown, is intended for the broad-gauge 
lines of the Republic ; butitis equally adaptable to narrow- 
gauge tracks, and, when being so used upon the rolling 
stock, the coupler is made without the drop head and 
pressed steel hook, the head being in this case made in 
one solid piece connected to the draw-bar, and so arranged 
that it ic coupled up with the greatest ease with the pin 
and link system. In other respects the narrow-gauge 
coupling is made in the same manner as that of the broad 
gauge. 

Another coupler which is being shown at this Exhibition 
is a model of 1905, and known as the Janney-Miller 
patent. It is designed to meet the demand for a heavier 
and a stronger coupler, the body being exceptionally 
strengthened. It is now made of opeg-hearth steel 
instead of malleable iron, the knuckle bein?! considerably 
heavier, while the pin has been increased to ljin. in 
diameter. In comparison with the Laycock patent 
this coupler looks ponderous, but it has its own parti- 
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cular advantages. It is interesting to note that this 
equipment was the first practical M.C.B. passenger 
coupler to be placed on the market, and although it has 
already been superseded by more modern inventions it 
is still to be found in use both in the Argentine and 
elsewhere. It contrasts with these latter in the extra- 
ordinary number of the different parts of which the 
equipment is composed, there being no fewer than thirty- 
one of these in some and over forty in other types. 

There are several extremely well-made models of plant 
for mining and other purposes to be found within the 
walls of the Exhibition, and while it might have been better 
had these been erected in some part of the outside pre- 
mises, as would have been quite possible and much more 
effective, they form remarkably good object lessons as 
they are. The best of these installations is a complete 
working model of the Temperley patent grab transporter, 
made by the firm of Applebys, Limited, of London, and 
shown by their Buenos Ayres agents, Messrs. Evans, 
Thornton and Co. The model is intended to demonstrate, 
as it very effectively does, the possibilities of rapid load- 
ing and unloading of coal, although the character of the 
particular material handled is of no moment. The 
general form of the transporter beam is that of a lattice 
girder of triangular cross section, with the apex down- 
wards, and having two upper and one bottom booms, the 
latter forming the track upon which the traveller runs. 
By this arrangement the whole of the material in the 
girder is effectively utilised for supporting its own weight 
and that of the load, as well as the stresses due to wind 
pressure. The usual form of such appliances is rectan- 
gular, but if this is adopted there must always be two 
upper booms, two bottom booms, a considerable number 
of heavy cross bearers, and the track itself, or, say, five 
different longitudinal members in place of the three con- 
tained in the Temperley patent, and in connection with 
which a substantial economy is effected. 

So admirably is the Exhibition model constructed, and 
so complete is the operation of it by the young mechani- 
cian employed, that it is possible to observe, with the 
greatest ease, the full powers and capabilities of the 
appliance in actual service. The operations of lifting, 
lowering, opening, and closing the grab—which is one of 
the most perfect parts of the mechanism—are performed 
by two ropes only, these being led from two separate 
drums on the hoisting winch. The drive is so arranged 
that both of the ropes support the grab upon a double 
purchase, thereby greatly reducing the stresses on the 
rope sheaves and the transporter structure generally, and 
bringing the wear and tear down to a minimum. A 
counterbalance gear is usually provided to balance part of 
the weight of the grab, and thus effect a saving of power 
in lifting the load. The movement of the traveller along 
the transporter beam is effected by two ropes coiled in 
opposite directions on the drum of a high-speed winch. 

The grab, which plays so important a part in the 
whole design of this apparatus, needs a short description. 
It is attached either in the form of a two-rope or single- 
rope type, the digging capacity being in proportion to 
the weight, and possessés a remarkably powerful closing 
action. Although it is made with plain cutting edges, this 
grab will fill completely, even when working in the 
largest and hardest of coal. As I have said, the grab 
hoisting rope is on the double purchase, and the distance 
between the two parts is sufficient without the use of tail 
guy ropes being necessary to prevent the grab from 
spinning or getting out of line. 

I understand that this plant is being employed in 
various parts of the world for transporting coal, and in 
the Argentine such an apparatus should find many users. 
The model shown is much the same as the original plant 
erected at the new gasworks of the Bournemouth Gas 
and Water Company at Poole, Dorset. The structure is in 
the form of a bridge, with a clear span between the sup- 
porting frames of 180ft., reaching across the entire 
storage ground, and with a cantilever extension of 92ft., 
stretching over the quay and a public road. The portion 
of the cantilever overhanging the water is made to hinge 
up, so as not to obstruct the waterway. 

The superstructure is rigidly built into and incorporated 
with the supporting frames, which are tapered downwards 
so as to leave the full width of the ground available for 
stacking the coal. The front, or water side, frame carries 
the whole of the hoisting and transporting machinery in 
a closed-in house; the driver’s cabin, which is in an 
elevated position, is likewise protected. One man can 
easily control all the operations of the machinery, and he 
has everything in full view the whole time. The back, 
or inshore, frame carries a coal crusher with a hopper 
and conveyor feed, through which all the coal travels as 
it goes to the conveyor. The whole transporter is 
mounted upon wheels running on rail tracks under each 
supporting frame, and extending the whole length of the 
storage ground. 

A hopper weighing machine is carried upon a frame 
suspended from the bridge, and can be readily moved 
along to any position thereon over the stock heap, or to a 
position directly over the coal-crusher hopper. The 
movement along the bridge, combined with that of the 
whole transporter on its tracks, permits of the weighing 
machine being placed over any given point on the storage 
ground. When it is necessary to discharge coal from a 
vessel, and such an operation is of daily necessity in 
many parts of South and Central America, the trans- 
porter is moved along in a position opposite a hatchway, 
and the hinged arm is then lowered ; but when usedin con- 
nection with the unloading of railway wagons, or in taking 
coal from the stock heap to the conveyor, the hinged arm 
need not be lowered, as the transporter works equally well 
with the arm raised. The gravity bucket conveyor is laid 
along near the ground outside, and for the whole length, 
of the rear track of the transporter, and parallel to the 
track, so that whatever position the latter may happen to 
occupy it can always deliver the coal on to the conveyor 
either from vessel, truck, or stock heap. ‘The conveyor 
is carried up, vertically, to a sufficient elevation, and then 
extended, at right angles, to its former direction. 





THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. It.* 


In our last issue we outlined briefly the experimental 
plant set up at Teddington for the purpose of aeronautical 
research under the direction of the Advisory Committee 
for Aeronautics, appointed by the Government in April, 
1909. We now propose turning to other parts of the 
Committee’s first annual report, wherein some of the 
results of the experiments carried out at the National 
Physical Laboratory up to the present are given. Most 
of these reports are necessarily of a preliminary nature, 
as the apparatus described in our previous article has 
not been completed long enough to allow detailed re- 
searches to be undertaken. Nevertheless, much valuable 
information has already been accumulated, and in what 
follows we have endeavoured to put before our readers 
the main features of interest in the work. 

Under Dr. Stanton and Mr. L. Bairstow a research on 
the resistance of balloon models in a current of water 
was carried through. The apparatus employed for this 
work need not here be described, as it is the same as was 
used a year ago for investigating problems on the 
resistance of submerged solids and plates in water. A 
description of the apparatus and the results of these 
earlier experiments are to be found in the‘ Transactions ” 
of the Institution of Naval Architects for 1909. We need 
only state here that the method adopted for these experi- 
ments is somewhat similar to that used in the experi- 
mental air channel described last week. Thus the model 
balloon was suspended in a current of water by an arm 
attached to a weigh beam, the velocity of the water being 
measured by a Pitot tube, and the resistance of the 
model by the reading of the beam when counterpoised. 

The models tested are shown in Fig. 1. Model No. 1 
was in one piece, but Nos. 2, 3 and 4 were divided as 
shown, so that the head of any one model could be inter- 
changed with that of another, or a parallel middle portion 
of any length could be interposed between any head and 
any tail. During the experiments the velocity of the 
water was varied between 1ft. per second and 1.9ft. per 
second. In the report all the results given refer to a 
velocity of the water of 1.78ft. per second. It was 
established, however, that within the range of the experi- 
ments the resistance varied as the square of the speed. 

At a velocity of 1.78ft. per second the following results 
were obtained :— 


Model Total resistance Volume of model Ratio of volume 
No. in pounds, in cubic inches. to resistance. 
2 0.00252 . 1.485 . 590 
2 0.00255 woe . el SD 841 
= 0.00289 gm 2.490 861 
4 0.00537 wo. 180 592 


From the last column it will be seen that models 2 and 3 
are easily superior to the other two. 

To study the effect of interposing a parallel portion in 
the body of the balloon model between its head and its 
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Fig. 1i—-MODEL BALLOONS 


tail, model No. 2 was chosen, and experiments carried out 
on it, the length of the middle body being increased with 
each experiment. The results arrived at are somewhat 
curious. The report states that “the added resistance 
due to increase in parallel middle body is directly pro- 
portional to the increase in length.” For the sake of 
clearness we may express this mathematically as 
follows :—Let R be the combined resistance of the head 
and tail alone, and let J be the length of the parallel 
middle body. Then the total resistance of the model, it 
would appear, is given by r = R + Cl where C 
is a constant. Now, the diagrams given in the re- 
port show that this is a straight line law; hence 
R is a constant. In other words, no matter how 
far the head is separated from the tail the combined 
resistance of the two parts, however much we might 
expect it to be otherwise, is always the same. Again, 
the resistance of the parallel middle portion is solely of 
the nature of skin friction, according to the report. We 
have already stated that Dr. Stanton found that the 
resistance due to the middle portion was proportional to 
its length. If this be so, then the resistance per unit of 
area of the surface must be constant, no matter whether 
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this area be near the head or near the tail. But this is 
not what we might expect in view of Froude’s experi- 
ments on the resistance of thin boards towed in a still- 
water canal. As is well known, it was found by Froude 
that the resistance per square foot was much greater 
with short boards than with long boards, or, in other 
words, that the resistance of a unit of area taken near 
the head was much greater than that of a unit of area 
taken near the tail. 

It is possible that the small scale on which the experi- 
ments have been conducted may preclude any rigorous 
deduction being drawn from them. But the subject is 
clearly of great importance, for data of considerable 
value to many departments may be obtained by 
the method. Although the experiments have been 
carried out in water, the results, while not quanti- 
tative as applied to a body moving through air 
may be regarded as qualitative. But on this point 
we have only a comparatively small amount of 
evidence. In this connection it is interesting, however, 
to note that there is some ground for believing that the 
resistances of a body under similar circumstances in air 
and in water are proportional to the densities of the two 
media. 

On the other hand, the results may not be at all com- 
parable with Froude’s. It is by no means clear that 





We have already remarked that each of the models 
was formed in halves. Itwas thus possible by putting a 
succession of different heads on the same tail and by 
putting a succession. of different tails on the same head 
to arrive at an estimate of the comparative efficiency of 
the various heads and tails employed. By so doing it 
was found that model No. 2 had the best head, No. 3 
being a little inferior, and No. 4 considerably worse, while 
the tail of No. 1 was about twice as efficient as that of 
No. 4. 

The added resistance due to attaching balloonets and 
fins to the tails of the models was also studied. In all 
cases it was found that 0.00034lb. was recorded as 
representing the resistance of each balloonet or set of 
fins when the velocity of the water was 1.78ft. per 
second. 

This part of the report concludes with a note on the 
effect on the resistance of the proximity of the model to 
the surface of the water. As carried out in connection 
with the experiments described above, the centre line of 
the model was 23in. below the surface of the water. The 
effect of making this depth 2}in. was to increase the 
recorded resistances roughly by 10 per cent., while it was 
also noticed that the resistance did not follow the V? law 
so accurately as before. Further reductions in the depth 
of water over the model emphasised these discrepancies 
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Fig. 2-MODEL RUDDERS 


results obtained as to the resistance of a model when 
towed through a still-water canal will be the same as 
those for the same model held stationary in a current of 
water circulating past it. Froude’s own explanation of 


The resistance of a model is proportional to the velocity 
of the model relative to the medium in which it is tra- 
velling. This relative velocity is not uniform along the 
whole length of the model. 
model may be entering still water the tail is moving 


ceding parts, a certain amount of velocity in 
same direction has already been communicated. Hence 
the relative velocity between the model and_ the 
water—and consequently the resistance—is reduced 
towards the rearward parts. We may, therefore, 
regard the model as moving along surrounded by a layer 
of moving water. The bulk of the water is, however, still 


still more. It is probable that even in the experiments 
detailed above there is some surface effect present in the 
results. 


city—1.48ft. per second in the water channel and 30 tiles 
per hour in the curves—was made. We presume, how. 
ever, that the resistances were taken to be proportiona} 
to the square of the velocity. 

It will be seen that the results afford some interesting 
information, although numerically we may doubt the 
exactness of the figures. The curve for the plane plate, 
model No. 1, presents the form we are accustomed to, 
Models 2, 3, 4, and 7 show the marked effects of inter. 
ference between the two side plates in reducing the 
normal pressure on each. It is noteworthy that only for 
model No. 7 does the curve lie near that of the plane 
plate model No. 1; that is to say, that with none of the 
others, although possessing twice the area of the single 
plate, do we get anything like twice the total pressure, 
Even with No.7, in which the side plates are at a distance 
apart equal to 1} times their length, the normal pressure 
on the plates only equals that for a single plate for a 
small angular displacement from the parallel. As a 
matter of fact, from Odeg. to 24 deg. curve No. 7 lies 
above curve No. 1, but this is probably due to the resist- 
ance of the top and bottom plates. The triple rudders 5 
and 6 are even less efficient. 

It is concluded that for rudders single plates are to be 
preferred to combinations of parallel plates, unless the 
distance apart is more than twice the length of the plates, 
With this conclusion we may express some divergence. 
The experiments clearly point to the single plate being 
by far the most efficient. But “ efficiency” must not 
here be interpreted in the usual sense, nor is it a matter 
of much importance to the practical aeronaut. A motor - 
car which answered its steering wheel in a fashion such 
as is indicated in curve No.1, would be a dangerous 
machine to handle in a crowded street. The ideal curve 
for an aeroplane or airship rudder would be a straight 
| line giving a turning pressure directly proportional to the 
jangle of deflection. Curve No. 1 certainly approaches a 
| straight line from 0 deg. to 45 deg.; but if the aviator 
| should turn his rudder beyond 45 deg. at a critical moment 
‘he might experience disaster by reason of the suddenly 
| reduced pressure and loss of steering force indicated by 
the droop in the curve between 45 deg. and 65 deg. For 
this reason we believe rudder No. 2 is the most satisfac- 
| tory model of the series. Taking both side plates into 











The next division of the report describes some experi- | consideration the total force on it is not much less than 
the reduction of resistance per unit of area towards the ments carried out by Dr. Stanton and Mr. Bairstow to | that for the single plate, while the dangerous maximum 
tail of the model is well known. We may state it thus:— | determine the relative efficiencies of certain designs of | point at 45 deg., with the sudden drop immediately after- 


rudders and lifting planes for dirigibles. 
| designs tested were supplied by the Admiralty and Messrs. 
| Vickers, Sons and Maxim. As a preliminary to testing 


Some of the | wards, is greatly reduced. 


The effect of cutting away the top and bottom plates 
so that the side plates were connected merely by ties was 





For while the head of the | scale models designed for use in airships, a series of tests | tried. A remarkable increase in efficiency was noticed. 


was undertaken wherein model rudders consisting of The form chosen was that of model No. 4, and comparing 
through water to which, by the passage of pre- | single, double, and triple plates were placed in the experi- | the curves obtained with the two models we find an 


| described above. 
| weigh-beam apparatus which could be rotated about a 
vertical axis, it was possible to determine the total normal 
pressure on the plate when inclined at all angles from 
| 0 deg. up to 90 deg. to the flow of the current. The water 
| throughout these experiments had a velocity of 1.48ft. 


and absorbs the kinetic energy of the moving layer, thus | per second. 


tending to counteract the reduction of resistance towards 
the tail of the model. With a stationary model in a 
current of water a reverse action takes place. Thus the 
velocity of the water immediately surrounding the tail | 
portions is reduced, thereby reducing the skin resistance | 
as in the previous case. The bulk of the water is now 
moving, and thus the slower moving layer of surrounding | 
water has a tendency to have its kinetic energy increased | 
again aflording a counteraction to the reduced resistance | 
experienced by the tail parts. The transference of kinetic | 
energy between the layer immediately adjacent to the 
mode] and the surrounding water has thus an important 
effect in both cases on the resistance of the model. But 
there is an important difference. In the one case, that of 
the moving model, we have a small quantity of water giving 
up its kinetic energy to a large volume of water. In the 
other we have a large volume communicating kinetic 
energy to a small volume. The two _ processes 
are not necessarily equivalent. Indeed, we can readily 
understand that with the moving water the transference 
of kinetic energy takes place more quickly, and thus the 
point along the length of the model at which the velocity 
of the layer of water becomes constant is relatively nearer 
the head of the model than in the case of the stationary 
water experiments. In this we may have an explanation 
of the fact that in Dr. Stanton’s recent experiments the 


resistance per unit of area along the length of the parallel | 


middle portion appeared constant. 

Returning to the report, we find the results of the above 
experiments presented in another way. The close prac. 
tical connection between lifting capacity and resistance is 
obvious. Hence the experimenters have expressed the 
resistance in terms of the volume of the model, and in 
the following table we reproduce the results for model 
No. 2 :— 

Length of middle Ratio of vol. of model 
body. (cubic inches) 
Diameters. to resistance (1b.). 
woe 890* 


Sim OS Ne 
no 

= % 
S 


= 
25 
Ss 


We have here an experimental demonstration of the 
fact that for a given lifting capacity the resistance is 
least for an elongated balloon. It is interesting to note 
that there is a limiting value of the ratio of volume to 
resistance as the length is increased indefinitely. This 
value is 2500 in the case of model No. 2, and it would 
appear that this figure also applies to all other types of 
head and tail. 


* This result is slightly different from that given in the first table. 
The report explains this by stating that two specimens of model No. 2 
were used, one divided, age undivided. The first table, second line, 


refers to the undivided model. 





' The forms of the models tested are shown in Fig. 2. 
In the case of the first model the length L was 2in., the 
depth of the plate being lin. In all the others the side 
plates had the same dimensions, the distance apart being, 
however, variable. These distances are as follows :— 

Distance between 


Model No. outside side plates. 
ee ‘ . din. 
- lin. 
Bi 1hin 
5. 3in. 
6 fin. 
7 2hin. 


In Fig. 3 are given the curves deduced from the results. 
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Fig. 3 

It will be seen that these are given in terms of pressures 
| in pounds per square foot when the rudders are exposed 
| to a current of air travelling at 30 miles per hour. To 
| reduce the observed figures obtained from the models in 
| water to the values given in the curves it was assumed 
| that the pressure on the model when in water multiplied 
by the ratio of the density of air to water could be taken 
| as the pressure on the model under similar circumstances 
|in air. Further, that the results might be applicable to 
| full-sized rudders, dimensional effects were allowed for by 
multiplying these reduced values by 1.18. This figure 
was established by Dr. Stanton in some earlier experi- 
;ments on wind pressure as the ratio of the pres- 
‘sure per unit area on plates exceeding 25 square 
feet in area to that on plates of less than 3 square 
inches in areca. The assumption was made that the 
| dimensional effects were the same for inclined plates 
'as for plates under normal impingement. The report 
does not’state how the’reduction for the change of velo- 


the mental water channel used for the work on balloon models | increase in efficiency in favour of the form without top 
By attaching the rudder model to the | and bottom plates of 10 per cent. at 20 deg., 85 per cent. 


| at 30 deg., 75 per cent. at 40 deg., and 65 per cent. at 
| 50 deg. inclination. 

A second series of experiments was carried out on 
model rudders composed of one, two, or three plates of 
ichthyoid cross section held parallel in the case of the 
double and triple rudders by light ties across the top and 
bottom. The results of these experiments show that the 
single rudder of the pattern chosen had an efficiency of 
80 to 85 per cent. of the corresponding thin plate, while for 
the double and triple rudders of this design the efficiency 
of a unit of area varied between wide limits, the most 
notable feature being, however, the fact that differences in 
the spacing of the elements of the rudders produced 
comparatively small alterations in the total pressures 
recorded. 

Two other series of experiments were carried out on 
rudders. In both cases the experimental air channel was 
used. The first series had reference to the determination 
of the curve of centres of pressure of a rudder when 
exposed at various angles to a current of air; the second 
series dealt with the determination of the curves of lift 
and drift of a combination of lifting planes of certain 
forms. For brief particulars of these experiments we 
refer our readers to the original report. In: a succeeding 
issue we hope to discuss other divisions of the report 
referring to the weight of petrol motors, light alloys, tests 


of balloon fabrics, and other matters. 





GERMAN SHIPYARDS. 
No. [X.* 
FRIEDRICH KRUPP A.-G. GERMANIAWERFT.—II. 


In our previous article on this yard we described and 
illustrated the system of covered-in building slips, four 
in number, and dealt with the facilities for the transit 
of material from the shops to the site of erection. The 
next three slips, Nos. 5, 6,and 7, are open, as it was 
decided to gain experience with Nos. 1 to 4 before roofing 
the rest over in a similar fashion. In the meantime these 
slips are served by 3-ton travelling jib cranes running 
along overhead gantries at a height of about 95ft. above 
the ground level. 

The 131ft. slip No. 8 is, as already observed, almost 
finished, but its crane equipment has not yet been 
decided. In addition to these building slips for large 
vessels there is another open one of 164ft. in breadth. 
This takes the form of an inclined plane 246ft. in length, 
dipping down towards the harbour. Its effective length 
can in case of need be increased to 295ft., and it is 
specially suited for the construction of floating docks, 
pontoons, barges, kc. Torpedo boats also are frequently 
built on it, as may be seen from Fig. 9. 

The triangular space between this special slip and the 
larger slips is utilised in a practical manner for the tool 
store, the tool smithy and the fitters’ shop, and the screw 
and bolt store—see the plan on page 214 ante. At the 
south side of the special slip lie the remaining shipbuild- 
ing shops. Next to the smithy comes, first, the armour 
plate storing ground, served by a crane of 40 tons carry- 
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Fig. 7—150-TON HAMMER HEADED CRANE 


ing capacity. Then follows the shipyard fitters’ shop, 
divided into three bays. In the easternmost of these are 
the heavy machine tools, in the central one the lighter 
examples, and in the western bay are the fitters’ benches 
—see Supplement with issue of August 26th. There are 
in all about 100 machine tools of various descriptions and 
sizes, and in the eastern bay there is a large travelling 
crane of 40 tons carrying capacity to cope with any work 
that may have to be done to the armour plates. In the 
fitters’ shop there is room on the ground for 400 men, 
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Fig. 8—150-TON FLOATING CRANE 


object of this arrangement is to bring the driving belts | erecting bed 164ft. long by 36ft. broad, on which six 
below the floor, so that the whole space is made available | marine engines of the largest size can be erected side by 
for manipulating the work, while protecting the workmen | side. An illustration in the Supplement referred to above 
from the dangers specially attaching to wood-working | shows the engines of the battleship Deutschland, of the 
machinery with quickly running belts. All sawdust and | coast defence vessel Assar-i-Tewfik, and of the transport 
chips are drawn direct]y from the machines by exhauster | vessel Borussia, in progress of being erected on the bed. 

and used in the boiler fires of the lower yard. Forthe| Near the entrance, at the south-east corner of the 
transport of furniture and other easily damaged | lower yard, lies the forge, which is provided with two 
articles of outfit. directly on to the upper deck of a vessel | welding furnaces, two circular fires, 5ft. in diameter, ten 
lying at the quay, a fixed gangway 13ft. in width leads | double fires, and five hammers of from 330 lb. to 1 ton 





and, in addition, the building contains a gallery, in which 


from the lower storey of the joiners’ shop down to the | weight. The waste gases from the welding furnaces are 
| used for steam-raising purposes. The other shops in the 
| engine works, such as the patternmakers’ shop, the 

foundry and the boilersmiths’ shop, are in the upper yard, 











Fig. 9-FLOATING DOCK AND T 


200 more can work. Connected with the fitters’ shop is 
« galvanising shed, in which the galvanised fittings 
required in shipbuilding, such as hold and other pillars 
and shell plates, &c., for the torpedo boats are treated. 

In front of the fitters’ shop, close to the fitting out 
quay, rises a three-storeyed building, half of which is 
occupied in all three storeys by the shipyard joiners’ shop. 
The transport of material from one storey to another is 
effected by the aid of two electric hoists. The main 
system of belting for the wood-working machines of all 
three storeys is operated from a roomy cellar. The 





as is also the power-house for the whole establishment. 
| Close to the entrance is the patternmakers’ shop in a 
| building consisting of three sheds; here, as in the ship- 
| joiners’ shop, the whole of the transmission gear lies 
| below the fioor, and similar arrangements are made for 
| drawing off the chips and dust. The pattern shop proper 
| lies on the ground floor, the upper storeys of the building 

being used for storing patterns. 

The entire upper half of the upper yard is occupied by 
the iron and brass foundries. These cover an area of 
about 1200 square yards, and are contained in a building 
having three bays. This department is provided with four 
travelling cranes of 15 tons to 50 tons carrying capacity, 
seven pillar cranes, and two wall cranes—see Fig. 10. 
In the ironfoundry there are nine and in the brass foundry 
five drying stoves of large dimensions. The largest of 
these is 13ft. in height, and has a ground surface of 26ft. 
by 23ft. There are three foundry pits of about 19ft. Sin. 
in diameter and 14ft. 9in. in depth. In the ironfoundry 
there are two cupola furnaces, which can deal with 14 
tons of metal per hour; in the brass foundry there is, 
besides a number of crucible furnaces, a reverberatory 
furnace of 3} tons capacity. The raw material for the 
foundry is stored in vaults formed, for the purpose of resist- 
ing earth pressure, in the banks surrounding the upper yard. 
The boiler shop is a three-bayed building 512ft. in length 
by 218ft. in breadth, and is equipped with two travelling 
cranes of 15 tons, two of 50 tons, one of 75 tons, and one 
of 40 tons carrying capacity, in addition to a number of 
wall cranes in connection with the smiths’ fires. That 
the boiler shop is provided on the most ample scale with 
shell-plate bending machines, riveting machines, Xc., of 
course goes without saying. For drilling, caulking, and 
other light work extensive use is made of compressed air. 

| The centre bay—see Fig. 11—is devoted to the construction 
of water-tube boilers on the well-known Schulz system, 
which is in exclusive use in the German navy. There is, 
further, an extensive galvanising plant for dealing with 
the tubes. 

Beside the boiler shop and bordering on the road which 








ORPEDO BOAT BUILDING SLIPS 


| quay wall, whence the vessel is reached by a portable 
; extension piece adjustable to any desired height. The 

other half of the building is taken up by the painters’ and 

riggers’ shops, &c., on the ground floor, and by the ship- 
| yard general store, which fills the upper storeys. divides the upper yard from the lower one there is situated 
The southern part of the lower yard is occupied by the | the power-house, containing five vertical triple-expansion 
|engine works. Ip the vicinity of the fifting-out’ crane | engines, three of which are of 750 horse-power each and 
| there is a seven-bayed building of 16,700 square yards | two of 350 horse-power each; the foundations‘are being 
| ground area containing the mechanical workshops. The { laid for another engine. The engines are each directly 
'main bay, which is 407ft. long, 85ft. Sin. broad, and | coupled to continuous-current dynamos. Steam is gene- 
| 85ft. 8in. high, serves as an erecting shop; it contains an | rated by six cylindrical boilers—with superheaters— of 
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an aggregate of 16,150 square feet of heating surface, 
working at a pressure of 176]b. per square inch. The 
feed water is taken from a private water-service system 
fed from the water-bearing strata of the upper yard. For 
this purpose the water in the gravel beds is led to a 
collecting well, from which it is pumped into a reservoir 
containing 22,000 gallons. This reservoir encircles the 
chimney of the power-house at a height such that the 
water in the various buildings is under sufficient pressure 
to be used for fire extinguishing purposes. Next to the 
engine and boiler-house comes the compressed-air 
plant. This comprises four compressors, working on 
a pressure system, which is led into all the work- 
shops of both the shipyard and the engine works, 
down the slips and right along the fitting-out quay. 
From the power-house about 260 electric motors are 
supplied with current, and these drive more than 1000 





machine tools, singly or in groups, according to circum- 
stances. The lighting of all the buildings, open spaces, 
slips, fitting-out quay, and vessels in progress is provided 
for by an electric plant supplying about 450 arc and 4500 
incandescent lamps. 

The branch line from the State Railway enters the lower 
yard from the south, runs through between the office 
building and the erecting shed and along the east side of 
the lower yard.- It then niakes its way from the north 
end of the works directly into the Imperial Dockyard. 
Branches from this main track lead into all the workshops 
and along every slip, and the fitting-out quay. In addition, 
all the workshops are traversed and surrounded by narrow 
gauge lines. There are in all 4} miles of standard gauge 
and 23 miles of narrow-gauge track. 

The crane equipment of the fitting-out quay is very 





Fig. 11—WATER-TUBE BOILER SHOP 


complete. In addition to a 40-ton shear-leg crane of a | 
somewhat old pattern and a 15-ton derrick crane, mention 
must, above all, be made of the large 150-ton hammer- | 
headed crane. This was built by the Duisburger | 
Maschinenbau A.-G. vorm Bechem and Keetmann, and | 
has been tested with’ load of 200 tons. The ‘latticed | 
crane spindle, which revolves in a step set in solid 
masonry, is’ supported- by a framework in the form of a | 
three-legged trestle, whereby the traffic on the quay is 
impeded as little as possible. Between these struts run | 
three standard gauge railway lines—see Fig. 7. The | 
feet of the three-legged trestle frame are carried on | 
special foundations, which are connected with each | 
other and with the foundation of the crane spindle | 
by means of suitable girder constructions below | 
the surface of ‘the ground, so that the outer founda- | 
tion blocks have only to take vertical stresses. 


The | 98ft. 6in.; with a load of 110 tons it may be 181ft.; and 


upper part of the crane spindle supports the jib. | 
This consists of two continuous latticed main girders and 
can swing round through an angle of 360deg. The 
transmission of the vertical pressure produced by the | 
weight of the jib and its load to the foundation is effected 
by means of a roller bearing containing thirty-two turned | 
steel rollers of 8in. breadth, which run in a forged steel 
path completely filled with oil. Above the crane spindle 
bears, by means of rollers 2ft. 5fin. in diameter and 8in. 
broad, against a ring of box-shaped section which forms | 
the connection between the columns of the three-legged | 
trestle. To this ring the rack also is attached, in which 
two toothed wheels of the turning mechanism on the jib 
simultaneously engage. For the transmission to the 
foundation of the stresses, set up in turning, the trestle 
columns are connected together by strong diagonal ties. 
On the load arm of the jib, the girders of which are 
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Fig. 10O—-IRON FOUNDRY 


stiffened by means of two platform bearers, two trolleys 
work quite independently of one another, while on the rear- | 
ward arm the girders are firmly connected with one another 
and carry a counterweight. Each of the two trolleys has 
its own complete set of gear for winding and traversing. | 
The small hook is for loads of 45 tons, at an outreach of | 
125ft., and the large one for a load of 150 tons, at an out- 
reach of 75ft.6in. To enable small loads of, say, one ton 
to be more rapidly moved in the process of erecting, the 
crane is further provided with an auxiliary trolley, the 
hoisting rope of which runs over a winding drum in the 
operator’s cabin. The path of the main trolleys is 131ft. 
above the normal water level; the centre of the crane | 
spindle lies about 29ft. 6in. from the edge of the quay. 
On the occasion of the test loading of the crane with | 
200 tons, at an outreach of 74ft., an elastic deflection of 


| 





64in. resulted, while with a load of 46 tons, at an outreach 
of 118ft., the deflection was 2.64in. The accompanying 
illustration—Fig. 7—shows the crane in the act of 
putting an 1lin. gun tube into the battleship Posen. 

In addition to the three quay cranes above mentioned | 
there is an older floating crane of 10 tons lifting capacity, | 


| and a large floating swing crane—Fig. 8—which was | 


obtained in the autumn of last year. The latter er 
built. by the Benrather Maschinenfabrik A.G., and is | 
similar to the one which the same firm supplied some 
years ago to Messrs. Harland and Wolff, of Belfast. The 
crane was tested with a load of 200 tons at an outreach 
of 98ft. Gin. At the end of the jib, which in its highest 
position stands 245ft. above the top of the pontoon, it is 
provided with a hook of 150 tons carrying capacity. The 
greatest outreach from the turning axis with this load is 





with a load of 35 tons 148ft. The distance of the 
axis from the edge of the pontoon is 42ft. 8in., 
smallest outreach of the 150-ton hook from this 
82ft. 10in. In addition to this large hook there 


turning 
and the 
axis ig 
are two 


| auxiliary trolleys of 85 tons and 10 tons carrying capacity 


respectively, which run along the lower flange of the jib 
For raising the 150-ton load and moving the jib there are 


| two motors working together and having a total horse. 


power of 135. The moving of and hoisting with the 
auxiliary 35-ton trolley is effected by means of a 90 horse. 
power motor, while the one for the 10-ton load has a 
motor of 55 horse-power. The turning gear of the crane 
is actuated by two motors, each of 17 horse-power, 
complete turn taking 64 minutes. The greatest angle of 
inclination of the pontoon towards the front with the 
maximum load at the maximum outreach is about 5 deg, 
to 6deg. Propellers and engines are provided on’ the 
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pontoon, which has a length of 131ft., a breadth of 
85ft. 4din., and a depth of 14ft. 9in. 








BALLOON GUNS AND PROJECTILES. 


Tuer whole subject is receiving so much attention just 
now, both in this country and abroad, that we think that 
our readers will be interested to hear what is being done 





|in Germany in the way of ordnance for attacking 


balloons and airships generally. We will deal first of all 
with the guns. On page 295 we are enabled to give a 
series of reproductions from photographs of guns and 
gun carriages, some of which are being made by 
Krupps and some by the Rheinische Metallwaaren and 


| Maschinenfabrik, of Diisseldorf. These guns have small 


bores, and use light projectiles, so that they can be 
fired quickly. The barrels are comparatively long, so 
that a high’ initial velocity and a low trajectory is 
obtained. Telescope sights and a range finder are pro- 
vided. The latter is fitted with an arrangement which 
gives the necessary elevation as the distance is read off. 

The ordinary field gun—Fig. 1—has a6.5 cm. bore, and 
is fitted with hydraulic brake and spring recoil. A coiled 
spring is provided to balance the weight of the gun as 
the latter is pointed above the horizontal. The upper 
part of the gun-carriage is movable, and the wheels can 
also be given a half-turn away from the body, which gives 
considerable facilities for quick aiming. This equipment 
weighs 875 kilos., 352 kilos. of this being in the gun, 
523 kilos. in the carriage. The projectile weighs 4 kilos. 
—about 8 lb. 13 oz. The initial velocity is given as being 
620 m.—say, 2034ft. a second ; the extreme range, 8650 m. 
—9450. yards; and the height of fire obtainable, 
5700 m.—say, 18,700ft. The gun can be elevated through 
an angle of 70 deg. above the horizontal, and depressed 
5 deg. below it, and it can be revolved right round through 
an angle of 360 deg. 

A heavier type of field gun is shown in Fig. 2. This 
piece has a bore of 7.5 cm., and weighs when ready 
for firing 1065 kilos.—2447 lb.—of which the car- 
riage represents 615 kilos. The weight of the projec- 
tile is 5.5 kilos—say 12 lb. 2 oz. The initial velo- 
city is stated to be 625 m. per second, and 9100 m. 
and 6300 m. are given as the extreme range and height 
attained at trials. The motor car is designed for an 
average speed of 45 kiloms. per hour, and weighs 
8250 kilos.—7163 lb.—without the gun. It carries 62 pro- 
jectiles under the seats, and is propelled by a 50 horse- 
power motor. It is steadied during firing by a special 
arrangement which presses the platform against the axles. 
The gun can be elevated to an angle of 75 deg. from 
the horizontal, and can be revolved through a complete 
circle. 

A 10.5 cm. nayal gun is also made by Krupps, but 
is not illustrated. It weighs 3000 kilos. when ready 


| for firing, the projectile 18 kilos., the gun 1400, the 


carriage 1600. Its initial velocity is 700 m. per second, and 
18,500 m. and 11,400 m. are given as the extreme rangeand 
height attainable. It can, as in the case of the 7.5 cm. 
gun, be elevated through an angle of 75 deg. from the 
horizontal, and revolved through a complete circle. All 
these three guns are 35 calibres long. 

The guns made by the Diisseldorf firm, which are illus- 
trated in’ Figs. 8, 4, 5,6; and 7, are of a somewhat dif- 
ferent. construction. The bore is 5 cm., and ‘the barrel is 
80 calibres long. The gun is worked from a centre pivot 
by a hand wheel and weighs 140 kilos.—400 kilos. with 
shield. It can be elevated to an angle of 70 deg. above 
the horizontal, and depressed 5 deg. below it, and can 
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GERMAN GUNS FOR ATTACKING BALLOONS AND AIRSHIPS 


( For description see page 294) 
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Fig. 1—6.5 cm FIELD GUN Fig. 2—-7.5 cm. FIELD GUN 



































Fig. 3-5 cm. BALLOON GUN Fig. 4-5 cm, GUN ON PROTECTED CAR Fig. 5—5 cm, BALLOON GUN 



































Figs. 6 and 7—5 cm. BALLOON GUN MOUNTED ON A 50—60 HORSE-POWER OPEN CAR 
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be revolved through a complete circle. The total 
weight of the gun, ammunition, five men and car 
comes to 3200 kilos. The car is built at the factory of 
Geheime Baurat Ehrhardt, at Zella, and is driven by a 
benzine motor of 50 to 60 horse-power, which propels 
it at a normal speed of 45 kiloms. per hour, and is 
said to be capable of negotiating gradients of 22 per cent. 
even on bad roads. The whole, including the wheels, 
can be protected by nickel steel-plate shields, and is so 
shown in Fig. 4. 

The question of ammunition most suitable for balloon 
guns is also receiving attention in Germany, and this 
same Diisseldorf firm has recently introduced a combined 
shrapnel and ordinary shell for use primarily with this 





Exploding point of 
Shrapnell part 


Point hit by Shell 


target, and sprays grape shot over it. The head’ or shell 
follows the trajectory and explodes on reaching the target 
or the ground. Some of the pieces are provided with 
teeth to rend the fabric if the shell be used against a 
balloon. Trials with 7.5 em. projectiles are said to have 
given, besides the 300 balls of 9 grammes each, 158 splin- 
ters of shell, &c., and from a 7.62 em. shell with 267 balls 
of 10.85 grammes each, 103 marks made by pieces of the 
shell, besides those made by the balls, were counted on 
the target. Only pieces weighing over 5 grammes were 
taken into consideration. 

If the whole projectile is used as a shell, both parts 
explode when reaching the ground or the object aimed at. 
In this case the trinitrotoluol and the picrine explode at 
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Fig. 83-SHOWING EXPLOSION OF A BRIZANZ SHELL 


type of weapon, but which is also intended for field and | the same time with a great noise, and an offensive 


naval guns. 

The principal difference between the ordinary shrapnel 
grenade, and the Brizanz shrapnel—Fig. 9—is that while 
in the first, after the fuse is set, both parts of the shrapnel 
grenade explode in the air, in the case of the Brizanz 
shrapnel, after the explosion of the shrapnel part, the 
shell part is carried on to the target, or to the ground, 
where it detonates, giving off in its flight an observable 
cloud of smoke, as shown in the accompanying engrav- | 
ing—Fig. 8. 

The combined projectile is contained in two thin steel | 
cases, a little more than two-thirds of the lower part con- 
taining the shrapnel, and the upper part serving as a | 
common shell. By means of a double fuse, it can | 
be set either to explode both pieces at the same time | 
directly above the object aimed at, or to explode the | 
shrapnel part only, sending the shell part ahead. 

The shell part for 7.5cem. gun contains about 100 | 
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Fig. 9—BRIZANZ SHRAPNEL 


grains of Picrine and some fulminating mercury behind 
the fuse. It weighs 1.5 kilos. and breaks into sixty parts. 
The Brizanz-Shrapnel for a 10.5 cm. bore carries a shell 
part weighing 2.780 kilos. with 180 grammes of explosive 
matter including the smoke charge to show the 
trajectory, besides 586 balls -of 11 grammes weight 


each. The balls in the shrapnel are embedded in 
trinitrotoluol. The effect of a 7.5cm. projectile is said 
to be sufficient to destroy guns and ammunition 


wagons and to put a whole gun party hors de combat. 





| and whatever the technical efficiency 





Both shrapnel and shell parts come into play whether 
the concussion or the time-fuse is used. In the latter | 
case the trinitrotoluol burns inside the shrapnel, and by | 
the reason of the gases formed in the bottom chamber the 
shrapnel part separates and explodes below the highest | 
point of the trajectory in front of and above the | 


smell, having considerable demoralising effect upon 
those to whom the thing is new and unexpected. 
The double fuse is made of aluminium, and has three 
symmetrically arranged wings, which, in consequence of 
the rotary motion of the projectile swing outwards, and 
help to tear the balloon fabric. A concussion fuse is 
furnished to make the shell explode when it hits parts 
of an airship capable of resistance. 








THE PASSING OF THE PADDLE STEAMER. 


Tue Parsons turbine has killed the paddle steamer as 
a commercial venture, except for a few special and fast 
dwindling services, and it is an ironical commentary on 


| the instability of the technical knowledge of the 


moment that it should have made its mercantile debit 
in the steamer King Edward—just ten years ago—on a 
river that had always been famous for its paddle 
steamers. But except for an occasional and always 
small vessel, we find no more ships being built with 
side wheels in this country. It is difficult to avoid 
regretting the older engine, although its weight was 
immense in proportion to the power developed. There 
was the obvious eye-striking development and _ utili- 
sation of power in the slow-turning crank shaft and 
powerful-looking wheels that no turbine machinery can 
provide; one saw vividly cause and effect in a manner 
that, for ship propulsion, is unlikely to be seen again, 
of the newer 
engine may be, or however esthetically beautiful pro- 
pulsion by sails may appear to the artistic eye, probably 
no finer sight could have been witnessed than that of a 
large high-powered paddle steamer at full speed. Even 
of the latest vessels of this type comparatively few 
remain. In the United States, certainly, a large num- 
ber is still to be found; the Fall River or New York 


| and Albany Lines are still partial to the old engine, 


though it is of the walking-beam rather than the 
diagonal type which was the last development in this 
country; but, even in America, signs are not lacking 
that the lighter and more efficient turbine will entirely 
supersede it. As an engine for ocean-going or war 
vessels, the paddle disappeared in the early sixties, but 
for cross-channel or river steamers it remained in vogue 
until the beginning of this century. Some of the mag- 
nificent examples of paddle steamers are in danger of 
being forgotten. In many of our issues of fifteen and 
twenty years ago we gave very comprehensive designs 
of these vessels, but the progress of the last ten years 
has been very rapid, and, with the exception of the 
Isle of Man Service, very few fast paddle steamers 
remain at work, and the older ones have passed into 
the hands of the ship-breaker. 

Among the more famous early vessels should be 
mentioned the Ulster, Munster, Leinster, and Con- 
naught, which were built for the City of Dublin Steam 
Packet Company in 1860. These vessels were of 2,000 
tons displacement, 334ft. long, and attained a speed of 
eighteen knots, with rather over 4,000 I.H.P. developed 
in oscillating simple engines. Nowadays, on the same 
length and displacement we should expect triple screw 
turbine machinery of more than twice the power, giving 
a speed of 22 or 23 knots and, in fact, in dimensions the 
boats of 1860 are virtually the same as the vessels of 
forty-five years later, the Queen, Manxman, and Prin- 
cess Elizabeth being hardly any larger though much 
faster. Between 1880 and 1900, most of the more im- 
portant Channel services were conducted by means of 
paddle steamers. The Belgian State Railway boats of the 
Josephine, Clementine, and Marie Henriette type were 
well known; the Prince of Wales, Mona’s Isle, and 
Mona’s Queen ran every day to the Isle of Man; one 
crossed from Dover or Folkestone in a paddle boat, and 
only a few of the Railway Services had téntatively 
adopted twin screws when the turbine caused an entire 
revolution in the system of propulsion. 

Among the more famous paddle boats may also be 
mentioned the London and North-Western Railway 





Company's Lily and Violet—it is twenty years ago 
since we published full details of their machinery— 
there was the Ireland, which, 360ft. in length and 
6,000 horse-power, could maintain twenty knots in the 
roughest sea between Holyhead and Kingstown. Now. 
adays such a vessel of 2,400 tons must steam 24 knots; 
she would have at least twice the power, and the 
blade area of her three-turbine propeller might just 
equal that of one paddle float of the famous Ireland. 
These floats were once stated to be each nearly as large 
as billiard tables; the standard table is about 9 inches 
shorter! The revolutions were barely 27 per minute at 
full power. 

The Banshee, also built for the London and North. 
Western Railway Co., was a well-known flyer in her 
day—probably she was the fastest of the Holyhead 
boats. Of the cross-channel and coast service paddle 
boats still running, the Empress Queen, of the Isle 
of Man Co., 360ft. long and 2,900 tons, is the largest 
and fastest. Compared with the turbine vessel Viking 
of the same line, she is nearly three knots slower, and 
consumes about. 0.62 tons of coal per mile, against 
the 0.47 of the turbine boat. 

The reduction of weight of machinery made possible 
by using even twin screws and triple-expansion engines 
was very considerable, but it is in overhauling cost and 
in the diminution of maintenance. expenses that the 
turbine has proved its.superiority. Paddle wheels and 
shaft alone weigh more than the complete turbine 
cylinders and shafts in Channel steamers; machinery 
that would weigh 700 tons in 6,000 horse-power paddle 
steamers will provide about twice as much power if 
turbines are fitted. But for smaller vessels such as 
are to be found in the passenger services on the Clyde 
estuary, the paddle still offers attractions, though most 
of the newer vessels are fitted with turbines. Great 
engine economy is not so essential here, as such a large 
proportion of the fuel is burnt when the vessel is lying 
at the piers, but the paddle offers distinct advantages 
for quick stopping and starting, as well as for propul- 
sion on a light draught of water. Immediately, how- 
ever, that the draught becomes ample to cover a screw 
propeller under all conditions of working—more particu- 
larly as the fluctuation in draught due to running with 
or without passengers is very considerable—the turbine 
can be advantageously adopted. The size of these rail- 
way passenger boats is continually tending to increase, 
and is thus bringing the draught to a more reasonable 
figure for the use of screws. We can only recall one 
case—that of the Khedive of Egypt’s steam yacht 
Mahroussa—in which turbines have actually replaced 
paddles. This, however, was an exceptional case, but 
the hulls of some of the later paddle boats might be 
worth altering in view of the proved saving in the case 
of the Isle of Man boats. 

For shallow river services, the paddle boat, and 
especially the stern-wheeler, will probably survive for 
some time, but the introduction of the internal com- 
bustion engine is reducing its probable length of life con- 
siderably. Such vessels are of relatively low power 
that is to say, within the scope of an oil or petrol 
engine—and the installation of a stern wheel, involving 
an engine at one end, and, to balance it, the boiler at 
the other end of a ship, is a most inconvenient arrange- 
ment, and there is always the loss of weight which 
might be better employed. There is a large business 
to be done in small vessels of this class, both in Africa 
and South America, the latter continent especially 
affording an enormously increasing field in the regions 
fed by the Amazon River and its tributaries. The 
governing conditions here are really the same as for the 
larger vessels—that is to say, paddles will probably be 
employed in cases where the draught of water is very 
limited, but, as soon as this is sufficient to cover a pro- 
peller, then the internal combustion engine and screw 
will probably take its place. Even for very light 
draughts we are by no means unlikely to see the more 
extensive adoption of screws in tunnels, especially as, 
with increasing competition, the greater weight of the 
steam-driven paddle set will be found prohibitive. 

High-speed paddle steamers were never an easy 
problem. The difficulty of ensuring the correct position 
of the wheels in relation to the water was a stumbling 
block over which many came to grief. The large deck 
opening that had to be provided for the engines was a 
serious defect in vessels that had to ply in rough 
weather, for it inevitably had to be arranged between 
the paddle-boxes, and in many cases resulted in lack 
of structural rigidity. Accidents to paddle shafts were 
frequently due to this cause, and latterly large factors 
of safety came to be allowed. But in favour of paddles 
we have heard strong views expressed in the United 
States as regards their superior reliability compared 
with screw propellers for some services. The climatic 
conditions attaching to the Fall River route are very 
severe; the service is frequently stopped owing to the 
formation of ice, and paddles are held to be stronger 
and less liable to derangement from striking floating ice 
than are propeller blades. On the Mississippi River, 
although the steamboat traffic is not as great as it used 
to be, paddles are still preferred as being more suitable 
for the light draught and less liable to accidents due to 
floating trees, ete. But, with these exceptions, few 
large paddle boats will be built. Even the smaller 
vessels are more than likely to disappear in time before 
the almost inevitable adoption of the turbine and in- 
ternal combustion engine. 





A start is about to be made with the construction of 
the Hull and Barnsley and Great Central Railway Joint Com- 
mittee’s new line from Gowdall to Braithwell, in South Yorkshire. 
The line, states the Railway News, will be 23 miles 5 furlongs in 
extent, and wiil have three branches. It will commence at 
Gowdall by a junction with .the Hull and Barnsley Railway and 
terminate at Braithwell, where it will form a connection with the 
Rotherham, Maltby, and Laughton Railway. 
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ENGINEERING EXHIBITION AT OLYMPIA. 
No. II * 


From a Naval and Mercantile Marine point of view 
the Exhibition is somewhat disappointing, there being no 
more than about a couple of dozen stands that appeal 
directly to the visitor who is interested purely in marine 
products apart from the tools by which they are pro- 

uced. 

; , )f ship models, the best are shown by Messrs. Wm. Beard- 
more and Co., who show really beautiful models of H.M. 
first-class battleship Agamemnon and H.M. cruisers 
Carnarvon and Gloucester, the latter being about the 
most delicate of these productions we have ever seen. 
The London and North-Western Railway Company show 
a couple of their fast cross-Channel steamers; while 
Messrs. Cammell, Laird and Co. show several models of 
various types; probably the most interesting of which is 
that of the fitly-named “ Leviathan,” the largest dredger 
in the world, built for the Mersey Docks and Harbour 
soard. She is of the suction dredger type, and fitted with 
centrifugal pumps capable of filling her hoppers with 
10,000 tons of sand—for which, of course, she is specially 
designed—in 50 minutes from a depth of 70ft. Other 
interesting models are those of the latest 20-knot turbine 
Channel steamers for the London and South-Western 
Railway, and the 23-knot boats built for the Great 
Western Railway Fishguard service, together with some 
useful up-to-date cargo boats. We must also mention 
several models, pictures, and records of historical ships 
shown by Lloyd’s Register. They are well worth inspection. 

Only one firm shows complete sets of steamship pro- 
pelling machinery (which will be referred to later), but 
several auxiliaries are shown, of which the most novel 
and interesting are, in our opinion, those shown on the 
stand of the Worthington Pump Company, Limited, which, 
it will be remembered, now has its factory at Newark-on- 


and then “ churn ” the water without raising the pressure 
further. The application of a steam turbine to drive such 
| a feed pump appeals to us as forming a very appropriate 
outfit for the engine-room of a modern steamer, where it 
has been, at least, curious to find turbines for the 
main engines in the same engine-room whilst most 
of the auxiliaries are of the older reciprocating type, 
and we cannot help thinking that the purely sentimental 
idea of having all the engines of the same type will have 
some influence in hastening the adoption of this new type, 
at all events in steamers for which the turbine is suit- 
able for the main propelling power. 

The turbine, as shown, is of the impulse type, with 
three velocity stages, and eight steam nozzles, of which 
six are fitted with control valves. The working pressure 
is 235 1lb., and the designed speed 8000 revolutions per 
minute. The pump is of the centrifugal multiple stage 
type, and no further detailed description will be necessary 
beyond stating that the vanes and passages are much of 
the usual type, the high efficiency being attained by care- 
ful designing and proportioning of the parts. The horizontal 
plant shown weighs 193 cwt., excluding the cast iron 
bed-plate, which would not be used in a marine job; 
the floor space required is about 7ft. by 3ft. 9in., and at 
the speed mentioned 15,000 gallons of water per hour can 
be delivered against the boiler pressure. 

Another plant which must appeal strongly to all tur- 
bine users is the complete condensing plant shown in 
operation. The condenser need only be described as a 
standard double-flow condenser of 16,000 square feet sur- 
face. Fitted underneath this is an electrically driven 
| circulating and air pump on a single shaft, each having a 

very neat flexible coupling. Running as ‘it does at no 
| less than 2200 revolutions per minute, the whole plant is, 
| as might be expected, of very small size, and gives the 
| impression of great neatness and compactness. For a 
| marine job it would, of course, be preferable to fit a steam 




















Fig. 12—WORTHINGTON TURBINE-DRIVEN BOILER FEED PUMP 


Trent. The most noteworthy of these is a 4in. steam tur- 
bine-driven centrifugal boiler feed pump—-Fig. 12--embody- 
ing as it does the double novelty of a rotary feed pump and 
a turbine-driven auxiliary engine. Numerous attempts 
have, of course, been made in the past to supersede the 
ordinary reciprocating boiler feed pump, which is by no 
means an economical piece of machinery; in fact, we 
recently came across a case in which the speed of a fast 
launch was increased half a knot by the substitution 


of feed pumps driven by a worm off the main shaft for | 


those of the ordinary reciprocating type! It is, however, 
probable that a very great saving would have to be 
assured before the superintending engineer could be 
induced to pay serious attention to such a radical change 
from what he has been accustomed to in his engine- 


rooms; this is, then, the first question to be considered. | 


From figures furnished to us by the Worthington Com- 
pany, the consumption of steam of the combined turbine- 
driven centrifugal pumps is about half that of the ordi- 
nary vertical compound reciprocating pump, at about 
half the normal capacity of the pump and upwards; at 
lower power the difference is not so marked, though still 
considerable. These figures alone are sufficient to warrant 
the serious attention of all those in charge of steam boiler 
plant of all descriptions. Under certain circumstances 


other points, such as comparative price, weight, space | 


occupied, and reliability, will also have to receive due 
consideration, and we are informed by the makers that 
these are all at least equal to those of the reciprocating 
pump, while further improvements are in progress which 
will cause some of them to appear greatly in favour of 
the turbine outfit. It would appear to us that the wear 
and tear of the rotary pump should be less than that of 
the reciprocating type; while the water would be de- 
livered to the boiler in a steady stream without pul- 
sation or shock, which would be bound to relieve the 
strains throughout the whole system of feed pipes. 
Another point about the rotary pump is that if, 
through neglect, the boiler check valve were left closed 
when the pump is started, the pressure in the pipes 
would simply be raised to its designed maximum, which 
would be some small percentage above the boiler pressure, 
* No. I. appeared September 9th. 


turbine described above instead of the electric motor, but 
the results would be the same both as to space and 
| economy. 

The circulating pump is of the ordinary centrifugal 
type and needs no further description, and it is the air 
pump that attracts attention. This consists of two centri- 
fugal single-stage pumps, a small and a slightly larger one, 

| if such a measure may be used. The small one—and it is 
actually so, being apparently only about some 16in. or 18in. 
outside diameter for dealing with 1500 lb. of steam per hour 
| —takes the condensed water from the condenser and dis- 
charges it to the hot well. The larger one—it is only a 
few inches larger—does the work of the “ Augmenter ” as 
used with the Parsons turbine. Cold water is supplied by 
this pump at very high velocity to a specially shaped 
ejector connected to the steam side of the condenser; the 
| ejector action draws off all the vapour from the condenser 
and is capable of maintaining a vacuum within about 
jin. to fin. of the barometric pressure. We thus have 
shown the possibility of a complete engine-room installa- 
tion of rotary machinery which is the apparent goal of 
present-day tendencies. 

Babcock and Wilcox, Limited, show models of their well- 
known boiler, together with a section model of a 30-knot 
destroyer, fitted with White-Forster water-tube boilers, 
while Brown Brothers, of Edinburgh, show their patent 
| steering gear, as fitted to the Mauretania and Lusitania. 
Mr. F. T. Harker, of Stockton-on-Tees, shows the 
only examples of steam-propelling machinery—three 
sets of compound engines of 25, 90, and 180 horse-power. 
All are of the same general type, with cast iron con- 
densers and back columns, and turned steel columns in 
front, with flat valves on both cylinders. The addition of 
a short turned steel column from the valve chest to the 
| condenser seems to be rather an expensive way of gaining 
| desirable support at this spot. Double bar links with 
| adjustable pins and feed and air pumps driven by rockers 
| off the crosshead are fitted in the larger size. In the 
| smaller sizes the pumps are direct driven off the cross- 
| heads. The engines being designed for tug work, the re- 
| volutions and working pressure are kept fairly low. 

Of the numerous minor details which tend to increased 
efficiency or convenience in the engine-room only a few 





are shown, and of these one or two deserve brief mention. 
Messrs. Matthew Keenan and Co., of London and 
Glasgow, show various samples of their boiler and steam 
pipe coverings, among which may specially be noted the 
neat asbestos mattresses for covering the flanges of steam 
pipes, so removing one source of waste ; these mattresses 
have a row of hooks on each side of the joint, and these 
hooks, when the mattress. is folded over the pipe, are 
bound together by means of thin copper wire laced across, 
so forming a firm but easily removable covering. The 
firm’s special composition is also shown, applied not 
only to the steam pipes, but to the flanges as well. 
Being “insulated” by means of varnish from the pipe 
covering, it can be easily removed in case of a leaky 
joint without damaging the whole range of covering, 
though we should have expected it to cause trouble with 
the threads of the coupling bolts. 

Fire-bars have also received attention, with a view to 
increasing their durability. It is claimed for the 
Crosthwaite air-cooled bar—shown by the Crosthwaite 
Syndicate, of York-street, Leeds—that it will last as long 
as the boiler, while the bar shown by Mr. T. Downie, of 
5, Castle-street, Liverpool, which is’ of the ordinary 
section, and chilled right through, is guaranteed for 
twelve months with forced draught. 

Richard Klinger and Co., of London, show their now 
well-known water gauges, together with some rather 
nice looking high-pressure metallic stuffing-box packing. 

Coming down to the minutix of the engine-room. With 
the present-day tendency to increased speed of revolution 
throughout the engine-room, and therefore in some cases 
increased vibration, the possibility of a loose nut becomes 
greater, and the consequences thereof more serious, so 
that any attempt to provide a really satisfactory lock-nut 
is worthy of attention. Messrs. Alfred Blackmore and 
Co., of Friars House, New Broad-street, E.C., show the 
“ Bevan ” lock-nut, which appears to have overcome some 
at least of the objections to which other attempts in this 
direction have been open. The Bevan nut has practically 
the appearance of an ordinary nut, but when examined is 
found to have a narrow slot cut right down the thread 
from top to bottom, deeper at the leading than at the 
following side, so forming an inclined plane. In this slot 
is fixed acage carrying a hardened steel roller with a thread 
cut round it of the same pitch as that of the nut. As the nut 
is screwed on, the roller occupies the bottom of the inclined 
plane, but immediately an attempt is made to slack the 
nut back the roller moves up the plane and jambs the 
thread so tightly that it will rather strip than slack back, 
as we found by actual experiment. Im order to avoid 
spoiling the nut, if it is required to be taken off, a small 
vin is inserted in a hole in the end of the cage, which 
keeps the roller at the bottom of the inclined plane, and 
the nut can be slacked back in the ordinary way. 
The Crosby Steam Gage Company shows a number of 
its high-speed indicators, among which are a series of 
three inter-connected to a magnetic switch, so that cards 
can be taken absolutely simultaneously from all three 
cylinders of a triple-expansion engine. 

Leaving the emgime-room equipment, we notice a 
device which aims at dealing with some of the diffi- 
culties encountered by the navigating department. 
With a view to providing indisputable evidence as 
to the exact movements of a ship immediately 
before a collision, the Russell-Rankin steering re- 
corder has been devised by F. M. Russell and Co., 
of Junction Works, Willesden. This apparatus has 
a clockwork mechanism driving a roll of paper, upon 
which it stamps the time every quarter of a minute. 
Directly connected to, and moving with the rudder head, 
is a metal arm carrying a pencil resting on the paper, so 
that every movement of the rudder is traced on the roll 
against the actual moment of its occurrence. This roll, 
therefore, affords not only evidence in case of a collision, 
but shows beyond doubt who are the good quarter-masters, 
and who the bad ones, and it has been found in practice 
that on ships where it has been fitted the steering has 
been improved all round, resulting in a certain economy 
in fuel, which should in time pay for the first cost of the 
instrument—which, by the way, appears somewhat high. 

Another important pomt which has been dealt with by 
two exhibitors is the provision of dry steam to the whistle, 
so as to ensure an immediate and clear response to the 
pulling of the lanyard without the usual deluge of water 
all over the lee side of the deck and the uncertain 
spluttering sound emitted while the condensed water is 
being blown out. The Crosby Steam Gage and Valve 
Company fits a drum attached directly to the whistle flange, 
and provided with an ingenious arrangement of internal 
baffle plates designed to extract all the water from the 
steam and conduct it to a drain at the bottom leading 
to the hot-well or other convenient place, the dry 
steam rising upwards to the whistle, where it is 
ready for immediate service. Mr. Downie, of 
Liverpool, shows a device the invention of Mr. W. J. 
Willett Bruce, of the White Star Steamship Company, 
having the same object, but having a ball-loaded drain 
cock fitted at about the level of the deck, and leading 
back to the boiler. Although this device has been used 
by the White Star Company and others for some time, it 
does not appeal to us as being so entirely satisfactory as 
that shown by the Crosby Company, as it leaves the whole 
length of the whistle pipe above deck to act as a con- 
denser, exposed at times, perhaps, to a 20-knot winter 
gale, whereas the Crosby device is immediately next to 
the whistle, where it is wanted. Whichever of the two 
systems is found to be the better in actual practice, the 
immense importance of some such arrangement will be 
recognised by those who are responsible for the safe navi- 
gation of steamships of even small size and low speed, 
especially in narrow waters, where the movements of a 
ship may entirely depend upon the correct interpretation 
of the sound signals of an approaching vessel. 

Both these firms have gone further, and added a device 
to enable the Board of Trade regulations as to sounding a 
blast at two-minute intervals in case of foggy weather to 
be complied with without needing the constant attention 
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of one of the watch. Briefly, both the arrangements 
consist, in the first place, of a pilot valve, to enable the 
whistle valve to be opened without the applica- 
tion of a great deal of power; secondly, of a solenoid 
attached to the pilot valve; thirdly, of a clockwork 
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Fig. 13—WILLETT-BRUCE WHISTLE DEVICE 


mechanism, to provide for the automatic energising of 
the solenoid from a battery or the ship’s circuit; and | 
lastly, the provision of a number of control switches | 
placed in various places on the bridge. Thus, if the | 
officer on watch requires to blow a single blast at any time, | 











Fig. 14—15!-TON ANCHOR | 
he can either pull the lanyardin the ordinary way, or he may 
close one of the switches, according to which part of the | 
bridge he may be on at the time. If fog comes on and he | 
requires to give blasts of 8 seconds’ duration every two | 
minutes, in accordance with the Regulations, he has only | 


| 
tion for over twenty-four hours in a North Atlantic fog. | 
Two main advantages which are common to both these | 
systems are, first, that when once set no further attention 
is required, so that the officers need give this question no 
further thought ; secondly, owing to the perfect regularity 
of the intervals, the strain of listening for the next blast 
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is greatly relieved, and the annoyance to passengers greatly 
reduced. Beyond this, the Crosby instrument is provided | 
with additional contact points on the clockwork circuit | 
disc, by which the intervals between the blasts can be | 
reduced to one minute or half a minute if required, though | 
it is doubtful if such a refinement is of great value, as if | 
the intervals were required to be shortened it would | 
probably only be for a short time, while locating another | 
ship, and hand operation would probably be preferable. | 
In weighing any criticism that has been passed upon these | 


| two devices, it should be borne in mind that the “ Willett- | 
| Bruce” device—Fig. 13—has been employed in its entirety 


by the White Star Company and others in actual use at sea 
for some time, whereas the Crosby instrument is as yet 
practically untried in practice as far as the electrical part 
is concerned. 

A very interesting exhibit is that of N. Hingley and 
Sons, Netherton Ironworks, Dudley, the well-known 
chain makers. Here is shown a Hall patent anchor for the 
White Star s.s. Olympic now being built by Harland and 
Wolff. This enormous anchor—Fig. 14—the biggest in the | 
world—weighs 15} tons, and is over 18ft. in length. 
Some 4in. cable links are also shown, part of the cable 
outfit for the big Hamburg-American boats now building 
by the Vulean Company, and some test pieces and frac- | 
tures showing the very high quality of the iron used in | 
this class of work. 

An exhibit which will prove interesting to owners | 
of small yachts and launches is that of J. Downton | 
and Co., of West India Dock-road. Here is shown a | 
“ Midget ” water-closet, which only occupies a space of | 
l4in. by 18in., and is suitable for fitting either above or 
below the water-line; a hand pump flushes out the pan, 
and by turning a small cock the same pump discharges | 
the soil and leaves the pan quite dry. Its small size and | 

low price render its adoption | 
possible on even the hum- | 














blest cruising boat. A use- | 
ful adjustable opening port | 


light for ventilating the | 
cabins of larger craft is also | 
shown. 


As a Naval Engineering 
Exhibition, it is hardly to 
be expected that there should 
be a large display of internal 
combustion engines, as these | 
are so well catered for at the | 
Annual Spring Exhibition | 
devoted to this branch, so 
that it is not surprising that | 
there are only four firms | 
showing marine type inter- 
nal combustion engines, or 
“motors,” as they may be 
called for the sake of brevity, 
and only two other examples 
of “motors” for other pur- 

Ses. 

The Britannia Engineering 
Company, Limited, of Col- 
chester, shows samples of 
their well-known horizontal 








Fig. 15—BRITANNIA OIL ENGINE 


to turn the switch handle to a certain position, when the 
clockwork mechanism automatically closes the circuit at 
the required intervals, and the whistle gives clear and 
immediate response accordingly for so long as the switch 
remains in this position. We were informed that one of 
these instruments has actually been in continuous} opera. ' 


oil engines of 2 to 8 brake 
horse-power. These engines 
—see Fig. 15 — which 
closely follow gas engine 
practice in general design, are arranged to use petrol, 
alcohol, or even crude oil. A very well-designed marine 
engine using paraffin is also shown, but as this has 
already been fully described in these columns, nothing 
further need be said. 





Lamplough and Son, Limited, of the Albany Works, 


Willesden Junction, have usually some novelty to 
display, and on this occasion they show a small engine 
embodying the principle of forced induction, a feature 


| which, we think, is likely to receive considerable atten. 


tion in the near future, with a view to increasing the out. 
put from a given bore and stroke of cylinder. Experi. 




















ments which have been made in this direction have 


| indicated, indeed, as high an increase as 25 per cent., but 
| for some reason nothing practical has been put on the 
| market. 


The engine on which the device in ques. 
tion is fitted is on somewhat unusual lines. It is a 
small two-eylinder vertical air-cooled two-cycle motor 
having cylinders of only 50 mm. bore by 75 mm. stroke, 
but at 1000 revolutions per minute it is claimed that 
7 brake horse-power is obtained—certainly a noteworthy 
result. A single crank pin is common to both cylinders, 




















Fig 17—BURTON-GRIFFITHS’ SAWING MACHINE 


which makes the balancing question a difficult one; a 
single combustion chamber is also common to the two 
cylinders, from which we should judge that the clearance 
is rather large. This arrangement, however, admits 
of the fresh gas entering a port at the bottom of one 
cylinder and passing right up through the combustion 
space and into the next cylinder, so thoroughly 
scavenging the two cylinders. A single plug supplies 
the necessary ignition from a high-tension magneto 
ingeniously oscillated by an excentric on the main shaft ; 





Fig..18—MULTIPLE SAWING MACHINE 


a very neat and easily detachable terminal is shown on 
the plug. The forced induction of the mixture is per- 
formed by means of a*new form of rotary blower pump 
of the rotating segmental piston type. Tig. 16 shows a 
section of the pump with the driving shaft C fitted 
excentrically in the cylinder B, which forms the body 
of the pump. To this shaft are keyed two driving plates 
G G'; these driving plates have shallow circular recesses 
D, D', D*, D* machined in them, in which oscillate 
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driving rings E carrying pins E'. Fitted between the 
driving plates and excentric to the driving shaft is a float- 
ing tube A, which with the segmental pistons 1, 2, 8, and 
4, completely fills the body of the pump. Owing to 
the fact that the path of the centres of the driving rings 
j} is excentric to that of the pistons, the rotation of the 
shaft gives a differential movement between the various 


means of an oil ram. This enables a greater weight 
to be put on the saw and a greater accuracy to be 
attained than would otherwise be possible. If desired 
multiple and other heavy saws are fitted with a hydraulic 
lifting device, which raises the saws up after the cut is 
| completed and lowers them again ready for the next cut. 
| With the exception of the 5in. machine, the table projects 








jistons Which has the effect of alternately increasing and | beyond the saw, thus giving support to the work on both 
decreasing the spaces between them, so that when suit- | sides. With the aid of the movable weight on the upper 





good width. Whilst the machine is in operation the 
emery wheel is constantly moving backwards and for- 
wards in a line parallel with its axis, whilst at the same 
time the dise in which the drill is held rotates. The 
drill is fixed at the proper angle in this disc, and 
can be advanced or withdrawn to alter the amount of 
cut. A quick-action chuck for holding the drill is 
provided. The point of the drill obtained with this 
machine is quite central with the cutting edges. The 
































Fig. 19—BURTON-GRIFFITHS’ TWIST DRILL GRINDER 


ably connected to an inlet port F and discharge port Ha 
pumping action takes place. According to tests shown 
us by the makers, this pump is capable of maintaining a 
vacuum of about 3}-tenths below the barometric pres- 
sure, Which is certainly a remarkable performance, espe- 
cially considering that no packing is used between 
any of the faces. The pump can, of course, also be 
used for water or any other fluid. It is interesting to 
compare this arrangement with the Worthington centri- 
fugal pump described above, in which approximately the 
same results can be obtained without the numerous small 
working parts which are bound to suffer from wear and 
tear in time, though we were informed that a Lamplough 
pump has been at work for many months without showing 
signs of serious loss of efficiency. We are not, of course, 
discussing the suitability of the centrifugal type in such 
a small size as is here required. 




















Fig. 2\—-SHAPING SAWING MACHINE 


There are some excellent sawing machines on the 
stand of Burton, Griffiths and Co. They are of the single 
and multiple saw types, and several sizes are shown suit- 


able for cutting bars, girders kc. The illustration Fig. 17 | 


shows a machine capable of dealing with round bars up 
to 6in. in diameter. 
the girder saws the work can be cut off at a slight 
angle both ways when held in the vice, the jaws of 
which swivel, and any angle by removing the vice 
and bolting the work direct to the bed. There is 
a slot running the whole length of the bed for this 
purpose. A noteworthy feature is that the saw blades 
are lifted off the work on the return stroke by 


On the 6in. machine and on all | 





guide bar, the pressure on the work can readily be 
adjusted. When delicate work is in the machine, the 
weight is skifted to the extreme right under which con- 
dition very little pressure is exerted on the saw blade. 
All the machines exhibited are fitted with a sud pump and 
tank of ample dimensions. The average cutting time 
for circular bars is the square of the diameter, thus a 
lin. bar is cut in one minute, a 3in. bar in nine 
minutes, and a 6in. bar in thirty-six minutes. Cast 
steel is sawn at about half this rate By the 
employment of the firm’s new high speed “Stirling” 
blade, it is claimed that these speeds can be 
exceeded by 30 per cent. The illustration—Fig. 18— 
shows a multiple sawing machine, as exhibited on 
the firm’s stand. The distances between the blades can 
be adjusted so that various lengths can be cut off from 
a barat the same time. A hydraulic-lifting device can 
be fitted, which raises the saws up by power after the 
cuts are completed, and lets them gently down on the 
work again, stopping if required when just above it, 
in order to enable the operator to ascertain whether the 
bar is in the right position. The firm’s new shaping saw- 
ing machine, which is illustrated in Fig. 21, constitutes 

















Fig. 22—PORTABLE GIRDER SAW 


another interesting exhibit. The machine has two blades, 
and a table with horizontal and vertical traverse. The 
work, which is fixed on the table, can therefore be brought 
into any desired position under the saws. There is a 4in. 
hole in the centre of the table to facilitate the holding 
down of certain classes of work. The two saws can be 
adjusted so that there is a minimum distance between 
them of }in., or a maximum distance of 44in. The saws 
can be adjusted in a backward or forward direction. The 
makers direct particular attention to the fact that a large 
number of jobs which are now done with milling machines, 
band saws, and slotting machines, can be done much 
quicker and cheaper on this new tool. The illustration— 
Fig. 22—shows a-portable motor-driven girder-sawing 
machine which is exhibited on this stand. It will be 
observed that the general construction closely resembles 
that of the bar-sawing machines. 

The automatic twist drill-grinding machine shown in 
Fig. 19 is another exhibit on this stand. It will be 
gathered that the drill is ground on the periphery of 
the emery wheel, which latter is of large diameter and 


Fig. 20—WARD’S ALL-GEAR MILLING MACHINE 


cutting lips are long and symmetrical, and they can be 
backed off to any desired angle. The cutting angle and 
backing off can be adjusted according to requirements 
while the machine is in operation. An automatic stop is 
provided for the emery wheel, which can be set to trip at 
any desired moment. Twist drills of all kinds, and with 
either parallel or taper shanks, can be ground on the 
machine, and the drills can be adjusted with very little 
trouble. The head of the machine can be swivelled by 
means of a hand lever, thus enabling the drill to be 

















Fig. 23—WARD’S DRILLING MACHINE 


ground to be examined with great ease. It will 
be seen that a point thinning attachment is provided 
onthe right of the machine. In the case of the machine 
illustrated it will be noticed that the motor is bolted 
direct on the front of the bed of the machine. The 
spiral springs shown on the right of the machine are 
attached to bushes which are placed inside the chuck 
spindle, and serve to support the shank of the drill. The 
chuck carrying the drill is started and stopped with the 
aid of a clutch which is actuated by the hand lever shown 
at the top of the machine. It is claimed that over thirty 
drills can be ground on this machine in an hour. 
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The firm of H. W. Ward and Co., Limited, 
Birmingham, is exhibiting among other machinery in 
motion, a powerful all-gear milling machine, 42in. by 
14in. by 18in. It has a large range of speeds and feeds 
and a good feature is the method of securing the steady bar 
to the foét of the machine, instead of to the knee bracket. 
This machine is illustrated in Figs. 20and24. The body and 
base form one complete casting, the base projecting 
sufficiently far at the front to enable the steady to be 
attached to it. The spindle is hardened and ground, the 
front bearing being 5in. diameter in the largest part and 
runs in a gun-metal bearing. The rear end of the spindle 
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bearing surfaces, well lubricated. The feed motions are 
driven direct from the main shaft of the machine, which 
provides for running at any given feed irrespective of the 
spindle revolutions. The drive is through gears, the 
changes being effected by levers. Sixteen changes of 
feed are thus provided for each of the spindle speeds, 
ranging from 0.28in. to 12.3in. per minute. A reverse 
motion is provided to allow the feed to be run in either 
direction. Automatic trips of the plunger type are arranged 
to regulate the traverse of the table. The machine is 
fitted with a system of automatic lubrication, an oil 
reservoir with gravity feed and series of pipes conveying 
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unusually large. The drill head has a vertical movement, 
and can be locked in any position. It is balanced by g 
weight in the column. The spindle has a ball-thrust 
bearing, and is carried in a sleeve upon which is cut 
rack so that it can be operated by a lever and pinion, 
The drive is by an endless belt from a countershaft at the 
back of the machine. This shaft runs on ball bearings, 
and carries a pair of fast and loose pulleys and cone 
pulley. The latter can be moved along the shaft to allow 
of driving off either step to the spindle cone. The spindle 
cone pulley runs on ball bearings on the fixed bush, and 
has a key which slides in the keyway of the spindle, 
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is 34in. diameter "and runs in an adjustable gun-metal 
bush, the nose being screwed to receive large cutters 
or achuck, and it has a standard taper hole for receiving 
mandrils and a slot across the end for positively dividing 
them. There is also a parallel hole through the entire 
length of the spindle. The main gear wheels for the 
spindle are all steel, cut by machine from the solid, and 
where necessary case hardened. They provide the 
following sixteen changes of speed when the driving pulley 
is making 342 revolutions per minute: 14, 17, 22, 27, 32, 
40, 50, 62, 80, 100, 125, 155, 185, 233, 290, and 360 revolu- 
tions per minute, the changes being effected by the 
movement of levers on the right-hand side of the machine. 


Fig. 24—WARD’S ALL-GEAR MILLING MACHINE 


the lubricant to all the bearings. From these it drains 
into a receptacle at the base, and a small pump returns 
the oil after straining to the reservoir again. 
drive is taken through a friction clutch of special design. 
In this there is a sliding sleeve, mounted on a bush which 
surrounds the driving spindle. The sleeve is chamfered 
on the two ends. 
of a ring of steel balls mounted in a cage on the outer 
sleeve, but when the sleeve is moved longitudinally the 


ring of balls rides up the chamfered ends and expands | 


two taper rings, which form the frictional surfaces, 
against corresponding surfaces in the pulley formed by 
steel rings. 


The main | 


Normally the chamfered ends are clear | belt. 


| This bush takes the belt pull so that no stress is put on 
| the spindle. A pair of guide pulleys is provided, and the 
outer one is arranged with an angular adjustment, so as 
| to lead the belt to whichever cone face is desired to be 
| used, while the inner or return pulley can be adjusted 
along the bar, and locked to take up the slack of the 


esides vices, for the manufacture of which the firm 
is widely known, J. Parkinson and Son, of Shipley, 
show several fine machine tools most interesting of 
| which is undoubtedly a gear planing machine. This 
machine is the invention of Mr. Sunderland, who does a 
great deal of gear cutting for the trade, and has been 





























Figs. 25 and 26—WARD’S 4in. 


The steady bar is of steel held by two bolts and split 
grips, and can be readily adjusted to position. It carries 
on its outer end a steady bracket for supporting the end 
of the mandril. The bush for this purpose has a parallel 
hole in which the end of the mandril runs, and expansion 
due to heat is thus allowed for. The bush is split and 
tapered to take up wear. The steady brace is a special 
feature, and is secured as shown in the illustration. The 
knee bracket is of box form, and is provided with a 
telescopic elevating screw and ball-thrust bearing. As 
will be observed, the hand wheel for operating the screw 
and table is placed at an angle to clear the other operating 
wheels for the slides. 
measures 66in. by I6in. wide. It has three planed 
T slots, and is gibbed to the middle slide by a taper gib 
step fitting the whole Jength. The middle slide has large 


The work table is massive, and | 


and 5hin. 


Messrs. Ward are also showing 4in. and 5}in. centres 
wire feed capstan lathes. The principle feature of these 
| tools is the wire-feed device. In this there are no 
| toggles, and the capacity for holding bars of varying 
| diameters is only limited by the flexibility of the collet, 
| the locking mechanism of the chuck being self-adjusting 
| for the variations in the diameter usually met with. 
It is also more quickly released. The slides are fitted 
with two open-sided tool posts, which allow the tools to 
| be used close to the face of the chuck without over- 
| hanging, and the tools can be adjusted for height without 
| packing—see Figs. 25 and 26. 

The sensitive drilling machine made by Ward and Co., 
illustrated in Fig. 23, is designed for high-speed work. 
Its running parts are fitted with ball bearings, and the 
distance from the column to the centre of the spindle is 


CENTRES WIRE FEED CAPSTAN LATHES 


brought to its present form after some years of develop- 
ment. It employs the well known fact that the 
teeth of an involute rack have flat sides. The cutter 
is nothing more nor less than a piece of such a rack— 
suitably modified of course—which is made to traverse 
to and fro across the face of the blank. The blank at the 
same time is given a rotary motion and the rack an 
upward motion, precisely as if they were a finished rack 
and wheel in gear, with the result that the teeth of the 
wheel are actually generated by a rack with which they 
would work. We need not add of course, that they 
will also mesh properly with any other involute wheel 
of the same pitch. Hence it comes about that wheels 
of any diameter may be cut by the same cutter and 
the number of cutters required is therefore small; only 
one for each pitch. 
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The cutters themselves are easily produced and easily 
sharpened. any bs : 
finished by grinding, the angle of the sides and the pitch 
being secured by careful adjustments. A permanent bot- 
tom rake is given by inclining the cutter during these pro- 
cesses and the sides are not touched afterwards, all the 
sharpening being done on the ends of the teeth. For 
this the special grinding machine shown in Fig. 31, is em- 
ployed. In this machine the wheel is mounted on trunnions 
and is brought down upon the work by the lever shown, 
a stop limiting the amount by which it may be depressed. 
The cutter is clamped on the elevating table, which is moved 
by the front lever across the wheel to effect the grinding, 
and the table traverses to bring the successive teeth into 


sition. The top face of the table is sloped at the proper 


for grinding. It will be seen that a smallish wheel is 


a vle 
er so that the cutting end of the teeth is hollowed, and 


used 


the cutter is inclined at such an angle that the grinding | 


wheel goes deeper at the base than at the point, hence a 
sharp edge is produced all along both edges of each 
tooth of the cutter. We have seen this operation 
erformed and it is done with the greatest ease and 


I 2 
certainty, and very quickly. These cutters are made 


of high speed steel, they have six teeth, and they cost 


only about 25s. each up to lin. circular pitch, and 30s. 


each from lin. to 1fin. in pitch. Of course any pressure 


angle is easily secured by using a cutter of suitable form. 


The cutter is mounted in a self-relieving tool-box, and | 


is clamped in position by screws. Indexes are provided 
for its correct adjustment, but great precision in this 


respect is unnecessary. The work is commenced, after 


the machine has been set, by advancing the blank until 
the cutter begins to cut, the advance, which is put on by 
hand, being continued until the cutter is in to about 
nine-tenths of the finished depth; the whole circumfer- 
ence is then cut. Then one or two fine cuts are put on 
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They are first milled nearly to size and are 


of the blank is obtained from the driving pulley or cone, 
through speed change gears and a worm and wheel drive 

direct to the crank dise, by which a smooth and powerful 
| drive is obtained. The length of stroke is varied by 
altering the position of the crank pin. The connecting- 
| rod from the crank pin has a rack cut on one side and 

passes through a bearing which is pivoted on a shaft. At 
| each end of the shaft a pinion is formed, one pinion 
| engaging and being driven by the rack on the connecting- 
rod, and the other pinion engaging and driving a rack 
fixed to the reciprocating cutter slide. The housing for 
the cutter slide is clamped to the vertical slide on the 
column of the machine, and may be swivelled so that the 
direction of its movement is at an angle to the axis of the 
blank, in which position it will cut spiral gears. The 
position for cutting spur gears is, of course, with the move- 
ment of the tool slide parallel with the axis of the blank. 
The cutters are fixed by screws in a tool holder that may 
be set in any desired position on the slide, and the length 
of stroke may be adjusted to anything within the limits 
of the machine. These features in conjunction with the 
small clearances required by the cutter used, reduce to 
the minimum the time wasted by useless travel, enable 
teeth to be cut close to shoulders or collars, and permit 
a number of gears being formed on one piece that could 
not be so cut by the usual methods. 

The feed motions to the blank and cutter are intermit- 
tent, being actuated during the return stroke of the cutter 
by a ratchet wheel and pawl driven from the crank 
| dise. Thus, the feed does not operate when the “ cut” is 
| on, the change gears and shafts are then at rest, and there 
is freedom from spring and torsion during the cut. The 
rate of feed is varied by giving more or less movement to 
the pawl. The means by which the motion of the ratchet 
wheel is transmitted to the blank and tool slide is shown 
by the diagram in which the various parts are developed. 
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Fig. 27—DIAGRAM ILLUSTRATING SUNDERLAND GEAR SHAPER 


to finish. The series of operations is well shown by 
lig. 29, which explains itself. We may remark that the 
amount of heat generated appears to be very small, 
owing, no doubt, to the fact that several teeth of the 
cutter are in operation at the same time, and hence that 
each individual has but little todo. It will be noticed, 
too, that the top teeth of the cutter are always finishing, 
whilst the lower are always roughing. From this it 
follows that the top teeth are less worn, and the accuracy 
of the finish is high. 

A machine almost the same as that shown at Olympia 
is illustrated on pages 302 and 304. In one case it is shown 
cutting straight and in the other skew gearing. In these 
views the outboard bracket which supports the free end 
of the wheel arbor and a thrust plate which presses on 
the edge of the blank to resist the cut are removed for 
the sake of clearness. A larger machine is also shown on 
page 804. The machine at the Exhibition isshown in the 
drawing—Fig. 30. 

We now turn to the mechanical details, which will be 
found extremely interesting, using for explanation the 
diagram—Fig. 27—which shows the principal features 
developed. 

There are four principal movements which we will 
endeavour to describe :—First—reciprocating motion of 
tool slide by which teeth are cut. Second—feed motions 
to blank and cutter which are geared together to act in 
unison and obtain exactly the same motion as a rack and 
pinion in rolling contact. Third—the movement for 
withdrawing the blank at the completion of each cycle of 
movements required to complete a tooth and return it to 
the cutting position at the commencement of a fresh cycle. 
Fourth—the movement for returning the cutter slide to 
its starting position. The third and fourth movements 
are coupled so that they must act in proper sequence. 

The reciprocating motion of the cutter across the face 


The ratchet wheel A is fixed to a shaft which also carries 
wheel B, which drives wheel C. Another wheel D is 
clutched to C for reasons to be afterwards explained. D 
drives E on the end of the short shaft F. The other end 
of F receives a change gear, which, through other change 
and mitre gears, drives the screw I, which gives the cor- 
rect vertical movement to the cutter slide required for 
the pitch to be cut. The gear wheel E has a notch in 
one side adapted to receive the end of a spring plunger J 
which is carried in a disc or boss K on the end of the shaft 
L, which is coaxial with the shaft F, but otherwise inde- 
pendent of it. During the “ feeding ” movement the shaft 
F drives the shaft L by means of the plunger J, but on 
the return movement the plunger J is forced from the 
notch and the shaft F rotates while the shaft L remains 
at rest. The other end of the shaft L is arranged to drive 
through change gears M M, the worm N, and dividing 
wheel O. Thus two sets of change gear are required, one 
set for traversing the cutter vertically, a distance equal 
to the pitch, and the other for rotating the blank through 
the are required by the number of teeth to be cut. 

The next movement will require to be followed very 
closely. Referring again to the diagram, it will be seen 
that wheel E carries a projecting pin or trigger P, which 
at the proper time during the feed movement engages a 
spring catch or plunger carried in a lever on shaft R, 
to which a slight oscillation is thus given. The catch 
is so formed as to be inoperative during the reverse 
motion of E. The shaft R carries at its outer end a lever 
S—see lower diagram—which during the feed movement 
holds the bolt or bar T in its higher position. When 
the shaft R is caused to oscillate by the projection P, the 
bolt T is released and allowed to drop and release a 
pawl U which is promptly drawn by a spring into 
engagement with the ratchet wheel V, keyed to a con- 
tinuously revolving shaft. The pawl U is mounted on 


the dise W, which is immediately behind the ratchet 
wheel V, and has a gear wheel Y keyed to it. This wheel 
engages another Z twice its size, so that one revo- 
lution of Y gives half a revolution of Z. When the pawl 
U engages the wheel V the disc W and gear Y receive 
one revolution, during which the projection a on the dise 
W lifts the bolt T to its original position, where it is held 
by the lever S, and on the completion of the revolution 
the extension of the pawl U strikes an inclined face on 
the bolt T, and is withdrawn from engagement with the 
ratchet wheel. While this has been taking place, the 
wheel Z and the shaft on which it is mounted has received 
half a revolution. This shaft carries an excentric con- 
nected by links and lever shown to the slide which carries 
the blank, and by these means is once withdrawn 
from and once returned towards the cutter during each 
cycle. Between the withdrawal and the return, how- 
ever, there is a pause during which the cutter slide is 
returned to its starting position, as will be next described. 

The movement for returning the cutter slide to its start- 
ing position is as follows :—Referring again to the diagram, 
wheel D is fixed to the shaft 6, which is free to move end- 
wise as well as to revolve. D has clutch teeth on both 
sides to engage alternately with corresponding clutches on 
gears C and worm-wheel c. There is sufficient clearance 
to allow D to occupy a neutral position, that is, out of 
engagement with either C or c, and it occupies this 
position when the slide carrying the blank is being with- 
drawn or returned. The worm-wheel ¢ is driven by a 
worm d on the shaft e which carries a pulley f drivenfrom 
the countershaft by a constant speed belt. These details 
are used for returning the cutter slide and are thus inde- 
pendent of the rate of feed, or cutting speed of the machine. 
Wheel D and worm-wheel c rotate in opposite directions. 
Thus when D is clutched to C, the feed is engaged, and 
when clutched to c the return of the cutter slide is effected. 
We have now to explain how the change is accomplished :— 
Towards the completion of the outward or withdrawal 
stroke of the work slide, D becomes clutched to ¢ by the 
following means :—The link g is coupled by a pin to the 
vertical lever used for reciprocating the work slide, and 
has a projection which engages a swinging lever h, which 
|at its free end engages a groove in the shaft 6 so 

that when the work slide is withdrawn the shaft } is 
| moved in the same direction and D is clutched to ¢ to 
| give the return motion of the cutter slide. On the link g 
| is a sliding hook j which is necessary to lift the projection 
| on link G clear of the engaging point on lever h, where- 
upon shaft } is pushed over by means of compression 
spring m, so that gear D becomes clutched to gear C for 
driving the feed. 

The shaft b carries a cam n, which rotates with it but 
is held endwise. When in the cutting position, the hook j 
is clear of this cam, but as the work slide is withdrawn, 
j is brought against the side of the cam, where it is held 
by tension spring o, until, as has been explained, the 
lever h has caused D to be clutched to wheel c and the 
reverse motion of the cutter slide commenced: The con- 
tinued rotation of the cam brings a gap opposite the hook j, 
whereupon the spring o pulls the flat end of j over the 
periphery of the cam, and the further continued rotation 
of the cam lifts j and g so that the projection on the latter 
releases the lever h, with the result described above. 
The cam 7 is so set thatit requires exactly one revolution 
to effect this release, and accordingly the shaft b only 
makes one revolution in each direction. 

Up to this point we have described the cutter slide as 
returning to its original or starting position. Actually, 
however, in order to avoid errors due to wear or backlash, 
it is returned a greater distance than required, and the 
backlash taken up before the cutting is recommenced. 
To effect this the wheel E has fewer teeth than D, and, 
therefore, makes more than one revolution during one 
of D. As already described, shafts F and L are coaxial, 
but independent. Commencing the cycle of movements 
at the point when the blank and cutter are in “ mesh,” 
and are just about to travel together through the distance 
of the pitch, the shaft F is driving the shaft L through 
the spring plunger J, both making one complete revolu- 
tion which, through the change gears, gives the correct 
travel of the cutter and blank as already described, where- 
upon the projection P on the wheel E causes the bolt T 
to drop, the work slide to be withdrawn, and the cutter 
slide returned. During this time D makes one revolution, 
and E rather more, but without transmitting motion to 
shaft L. The notch in the face of E, in which plunger J 
engages, is chamfered on one side, so that whilst it 
drives the plunger J when rotating in one direction, it 
forces the plunger out of action, when the cutter slide is 
being returned, and thus shaft L remains stationary. At 
this point the cam m releases the shaft b, and thus allows 
gear D to be clutched to gear C, re-starting the forward 
or upward motion of the cutter slide in order to take up 
the backlash. This continues until the projection P again 
causes the the shaft R to oscillate and bolt T to drop, and 
the work slide to be returned to the cutting position. 
Simultaneously the plunger J engages the driving side of 
the notch in gear E, and thus the feed of blank and 
cutter slide again operate in unison. This is shown by 
an enlarged detail in the diagram. 

Means to set back the rotation of the blank slightly, 
and bring it up to a definite starting point, in a similar 
way to that in which the cutter slide is corrected for 
backlash, &c., are also provided, but there is no need now 
further to complicate the description by describing how 
that movement is effected. We have examined carefully 
wheels cut by this machine, and find that they roll 
together very smoothly, and that the teeth, measured 
with a micrometer, are all of equal thickness on the pitch 
line, and hence that the division is accurate. 

On the stand of Clarke, Chapman and Co., Limited, 
of Gateshead -on- Tyne, there are many interesting 
photographs showing the company’s various manufac- 
tures, including all classes of ship's deck machinery. 
There are pictures of windlasses, winches, capstans, 
hauling gears, search-light projectors, water-tube boilers, 
direct-acting feed pumps, and various models, including 
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one of the Clarke-Chapman water-tube boiler. This 
boiler, which is constructed under the ‘ Woodeson’s” 
patents, is made up of a number of sections, each con- 
sisting of a steam drum at the top, a water drum at the 
bottom, and groups of tubes expanded into flat dises on 
the steam and water drums. Each steam drum is con- 
nected to its neighbour by horizontal collecting or circu- 
lating tubes, and the water drums are also connected in 


idea is to apply the principle of the form milling cutter 
to internal work which has hitherto been impracticable 
on account of the arbor preventing any ordinary milling 
cutter from penetrating to a depth sufficient to enable it 
to reproduce its own cross section. This has been sur- 
mounted by eliminating the arbor and substituting an 
oscillating motion for the rotary movement. The form of 
cutter adopted consists of a circular body of the required 

















Fig. 28—SHAPER SET TO CUT HELICAL WHEELS 


a similar manner. The whole boiler is hung on girders, 
and is entirely free at the bottom to allow for expansion. 
There is a series of manholes at the top of each drum, 
one immediately over each group of tubes, and any tube 
can be withdrawn from and replaced in the particular 


group in which the tube is situated. The feed- 
water enters into the rear steam drum at the 


point farthest away from the fire, and it flows down 
the tubes in the rear section, and up to the tubes in the 
front sections. The fire grate is arranged across the 


2nd POSITION. Bisnk fed to 
proper depth, spaces cut by 
reciprocating Cutter. 


' Ginter touching 
. top of Blank, 





3rd POSITION. Blank and Cutter 4th POSITION. 
have moved once distance of : 3 


cross section having a shank which fits a dove-tailed 
recess in the front of the head. The shank is of sucha 
length that the centre of the cutter coincides exactly 
with the axis of the machine spindle. The spindle and 
head are made to oscillate rapidly by means of an adjust- 
able crank and connecting-rod on the back end of the 
spindle, and the cutter is caused to vibrate freely about 
its axis as though it were on an arbor, thus removing the 
metal without crowding as in broaching or drifting. 

The machine is arranged to give five spindle speeds and 


with the current taken by a number of lamps working at 
the ordinary voltages. In the case of switches used for 
controlling single lights the resistances are enclosed in 
the ordinary circular cover. The resistances are inserted 
in series with the circuit by simply operating the knob of 

















Fig. 31—GEAR CUTTER GRINDER 


the switch. The knob is gradually moved from the * off” 
to the * full on” position, and the current in the circuit rises 
in steps, instead of attaining its maximum value almost 
instantaneously, as is the case when the ordinary form of 
switch isemployed. Thus any desired illuminating power 
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boiler immediately in front of the first sections,. and the 
gases travel upwards among the tubes of the front sec- 
tions and over the firebrick baffle arranged between 
sections, and downwards among the tubes of the rear 
section, and out at the back wall. A large steam dome 
is arranged over the steam drums, to ensure perfectly dry 
steam being obtained. Large doors are arranged in the 
side wall of the boiler for access into the bottom drums 
and also into the combustion spaces. Small sight-holes 
are also provided in the walls for inserting steam jets for 
clearing the tubes of soot. The boilers are made in all 
sizes and for any requirements, including the utilisation 


The Engineer 


of waste heat from blast furnaces, coke ovens, puddling 
furnaces, and reheating furnaces, whilst the grate can be 
arranged for burning any kind of fuel. 

The Smith Slotting Machine Company, Limited, 26, 


New Broad-street, E.C., shows an ingenious combined | 


Fig. 29—VIEWS 





eight rates of feed, and the cutters operate in both direc- 
tions; while the teeth being cut hollow only require to 
be ground on their outer periphery to keep them in good 
condition. The work, of course, has to be drilled out to 
remove the bulk of the stock, precisely as would be 
required if the holes were to be finished by broaching, 
and the machine finishes the work in one operation. 

On the stand of the Adams-Watkin Company, Limited, 
36-39, Victoria-street, various designs of the ‘“ Watkin ”’ 
Switch are shown. This is a switch which may be used for 
regulating the illuminating power of electric lamps. 
Inside the cover there is a series of small resistances 

















Fig. 30—GEAR SHAPING MACHINE 


which are put in circuit with the lamp or lamps which 
the switch controls. The special resistance composition 
employed renders it possible to cut down the dimensions 
ina remarkable manner. So far as the external appear- 
ance is concerned many of the switches shown closely 


milling and slotting machine which affords a new method | resemble the ordinary tumbler switch. The illustration 


of cutting symmetrical slots in metal. 


The fundamental | Fig. 32 shows the inside of a switch capable of dealing 


ILLUSTRATING ACTION OF THE GEAR SHAPER 


can be obtained from the lamps by leaving the knob in 
an intermediate position between the “off” and * full 
on” points. It is quite obvious that the use of the 
switch is not limited to electric lamps. It may be used 
for controlling the current taken by electric fans, radiators, 
cooking utensils, surgical instruments, kc. It is often 
desirable to dim lights, and the “ Watkin ” switch enables 
this to be done in a very convenient manner. We ar 
told that the switch has met with a considerable field of 





Fig. 32—WATKIN SWITCH 


application on board ship, and that many have been fitted 
in private houses and in other establishments where the 
regulation of the illuminating power of electric lamps 1s 
desirable. 
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RAILWAY MATTERS. 


AccorDING to an announcement in the Sole (Milan) of 
tember Ist, the Italian Superior Council of Public Works has 
reported in favour of a project for the construction of a line of 
railway from Mukdishu to Afgoi, Italian Somaliland. 


Tur Special Committee appointed by the Municipal 
Council of Tokyo to examine and report upon the project for the 
construction of an overhead electric railway in Tokyo has decided 
to recommend the scheme. The proposed line is to start from 
Shinagawa, and pass along the seashore, and up the bank of the 
river Sumida as far as Senju. 


Tue Board of Trade have recently confirmed the 
undermentioned Order made by the Light Railways Commis- 
sioners: Dolgarrog Light Railway Order, 1910, authorising the 
construction of a light railway in the parishes of Maenan, of The 
Abbey, of Llanrhychwyn, of Caerhin, of Dolgarrog, and of 
Trefriw, in the county of Carnarvon, 


Ix connection with the recent criticism by the boards 
of the Indian railways of the orders issued by the Indian Railway 
Board for better management and control of expenditure, Lord 
Morley, while leaving much freedom to the companies, upholds the 
action of the Railway Board as reasonable and necessary. The 
railway companies have been officially informed of this decision. 


A Brit authorising the Entre Rios Railways to con- 
struct a line from Villa Elisa to Puerto Colon has been presented 
to the Argentine Congress. Another Bill authorising the Argentine 
North-Eastern Railway to construct a line from Mercedes to La 
Paz on the Parana River has also been presented. The Govern- 
ment were asked to contribute about £1440 per mile in each case. 


Tue new Japanese law regulating the construction of 
light railways, states the Hlectrical Review, came into force on 
August 3rd. The object is to encourage the construction of light 
railways to connect minor centres of trade and industry with the 
existing lines of railway. A translation of the law may be seen by 
3ritish firms at the Commercial Intelligence Branch of the Board 
of Trade. 

A nvuGE railway project, backed by extensive New York 
capital, for the construction of a railway which will traverse the 
entire length of Alberta, from the international boundary to Peace 
River, a distance of 700 miles, and which will be connected with 
the hill system in Montana, has just been submitted to and 
approved by the AlbertaGovernment. Work on the first hundred 
miles has already begun. 

A FURTHER extension of electric traction on the 
Lancashire and Yorkshire Railway to Ormskirk is about to be 
entered upon. According toa contemporary, the company intends 
to develop an electric scheme for a line between Liverpool, 
Ormskirk, and Southport, by way of Burscough Bridge. ‘To 
enable this triangular scheme to be carried out power will be con- 
veyed by cables erected across country from the station at Formby. 





Se} 


For a considerable time requests have been made to the 
Manchester Tramways Committee that a service should be 
provided to the Southern Cemetery. The work has now begun of 
doubling the tram line from Wilbraham-road to the terminus at 
High-lane, Chorlton-cum-Hardy, The delay in widening the road 
to permit of the doubling of the track between these two points, 
was caused by the difficulties experienced in settling the claims of 
the frontagers. The work in hand will soon be carried out. In 
the meantime the narrow roadway at the bridge over Chorlton 
(Gore) brook, a short distance beyond the present terminus, is 
being widened preparatory to the replacement of the bridge by a 
larger one. When the new bridge is erected the laying of the 
lines to the main gate of the Southern Cemetery will be begun. 


Ir is reported from St. Petersburg that a concession 
was granted some time ago to a company which proposes to under- 
take the preliminary work in connection with the construction of 
an electric railway between St. Petersburg and Imatra. The 
water power of the Imatra Falls is to be utilised for the produc- 
tion of power. The available water power would allow not only of 
the electric railway, which would be the first of its kind in Russia, 
being worked, but there would also be sufficient surplus power for 
various industrial undertakings along the route and in the capital. 
It is intended to seek for an enlargement of the concession in this 
respect, and the belief is expressed that the application will be 
granted. Plans are being prepared by an English syndicate in 
respect of a projected narrow-gauge electric railway between 
Sebastopol and Alushta, on the Black Sea. 


Tuer Pennsylvania Railway Company announces that it 
has instituted a new plan of training men to maintain and operate 
signals. It has appointed four signal apprentices who are 
college graduates. The different divisions of the lines east of 
Pittsburg have started signal schools, where experienced men give 
instruction to the division signal employés. The importance of 
this step is indicated by the fact that whereas in 1902 there were 
but 7891 interlocking functions in operation on the lines east of 
Pittsburg, in 1908 this number was 20,725, These functions are 
operated by 8792 levers. A total of 12,408 signals are in service, 
covering 3385 miles of road, or over 70 per cent. of the mileage. 
Signal apprentices will serve a three years’ course, and will then 
be eligible for the position of assistant signal inspector in the signal 
engineer's office. After attaining this they will be considered for 
appointment to the following positions :—Assistant supervisor of 
signals, supervisor of signals, inspector, assistant signal engineer, 
and signal engineer. 


AccorpinG to the Railway Times, on and after 
October 1st the service of trains on the District Railway is to be 
increased to thirty-seven per hour, and on January Ist to forty. 
Cars are being re-seated with cross seats throughout. Another 
departure is the increase in the length of the trains. At present, 
ten-car trains are the longest on any electric railway, but the 
number is now to be raised to twelve. These trains will work 
between East Ham and Whitechapel, but at the latter place they 
will be divided, as west of Whitechapel the platforms do not 
accommodate more than seven cars. There is to be an increase in 
the eight-car trains on the western routes, the rear car being 
reserved for whole-journey passengers. Between Hammersmith 
and Chiswick Park an additional double track is in course of con- 
struction, in order to free the District trains from the restrictions 
which exist between Ealing and Richmond consequent upon the 
lines in the section between Turnham Green and Ravenscourt Park 
being used by two companies’ steam trains, 


AccorpINnG to the Contract Journal, a railway institute 
is to be provided on the Mysore section of the Madras and Southern 
Mahratta Railway at Haribar. An indent has been sent to Eng- 
land for twenty-one engines and twenty-six boilers required for 
renewals for the Great Indian Peninsula Railway, as well as an indent 
for permanent way materials required for 100 miles of metre gauge 
track for the South Indian Railway. An indent for electrical 
materials required for the broad and metre gauge sections of the 
Bombay, Baroda, and Central India Railway for compliance next 
year has been sent to England. Four more corridor upper-class 
carriages for the Bombay, Baroda, and Central India Railway are 
to be constructed, in addition to eighteen similar carriages pre- 
viously sanctioned. Institutes are to be provided at Chakard- 
harpur and Bilaspur on the Bengal-Nagpur Railway. Indents for 
the rolling stock required for working the Nagda-Muttra State 
Railway for 1910-11 by the Bombay, Baroda, and Central India 
Railway have been sanctioned. For the Eastern Bengal State 
tailway 42 additional broad and metre gauge engines are to be 
provided, 





NOTES AND MEMORANDA. 


Some Italian scientists have, says the Southern 
Electrician, invented ‘‘a standard compass actuated by 
Hertzian waves,” which, it is claimed, would enable a ship’s 
captain to determine with accuracy the direction of the station 
from which messages were being received. This, it is claimed, 
would get over tke difficulties due to a vessel drifting after an 
accident, providing signalling could be kept up. 





THE mineral statistics of Peru for the year 1908 have 
just been published. The production of coal was 311,122 tons, 
as against 185,565 tons in 1907, showing an increase in 1908 of 
125,557 tons. Of this tonnage 302,682 tons was bituminous coal, 
and 8057 anthracite. The greater part of the output comes from 
the Cerro de Pasco district. The output of copper is returned at 
sag tons, lead 2633 tons, silver 199 tons, and vanadic acid 450 

1108, 


Ir is reported that an important discovery of iron ore 
has been made in Natal. The ore body is situated on a mountain 
within seventy-five miles of the coast, and having a railway within 
thirty miles. Suitable coal for coking purposes has been found in 
Natal, while limestone is stated to exist in large quantities only a 
mile distant from the claims. The ore is hematite, running from 
42 per cent. up in metalliciron. The river Tugela, which runs 
through the iron-ore property, is stated to be available for the 
development of power. 


In a communication to the Académie des Sciences, 
Mme. Curie announces that in collaboration with M. de Bierne 
she has succeeded in obtaining pure metallic radium, The sub- 
stance has the appearance of white metal, but oxydises rapidly on 
exposure to the air, and becomes black. It adheres firmly to iron, 
burns paper, and quickly decomposes water. According to a con- 
temporary, an important scheme is being developed in this country, 
full details of which are not available ; but it is stated that at the 
radium works at Limehouse there will be ready for sale within 
the next fortnight the first 500 milligrammes of pure radium 
bromide, while the owners of these works have sufficient high grade 
pitch blende in hand to produce immediately another 1000 milli- 
grammes or more. 


REFERRING to the life of an accumulator, a writer in the 
Autocar mentions that it is often stated that after two years a cell 
is useless. In many cases, he says, this is so, especially with 
neglected cells which are left to the tender mercies of some estab- 
lishments where one can see six or more accumulators of varying 
capacities—from 10 ampéres to 100 ampéres—coupled up in series 
and being charged at the same time. A well tended cell should, 
with reasonable care, last five to seven years if used constantly and 
charged regularly. It is well to note that it is far better to keep 
accumulators in use, if not on the car, then for running the inspec- 
tion light, tail, or dash light, than to charge them, fill them up 
with water, and lay them aside. If, how2ver, they must be put 
out of use, it is important to keep them from the light, in a cool 
place, and to inspect them regularly in order that the water may 
not fall below the level of the plates, for with insufficient liquid 
sulphating will occur. 


A BERLIN inventor has recently designed a simple 
device for the felling of trees. The trunks are cut by the friction 
of a steel wire about 1 mm. in diameter, which, as demonstrated 
by practical tests, is able to cut through a tree about 20in. (50 cm.) 
in thickness in six minutes. The wire, which is carried to and fro 
by an electric motor, is heated by friction on the tree to such an 
extent as to burn through the timber, the result being a cut which 
is both smoother and cleaner than that effected by a saw. The 
wire will work satisfactorily on the thickest trees without the 
insertion of wedges into the cut, and the trees may be cut immedi- 
ately above or below the ground. In the latter case the stump 
may be left safely in the soil. The motor which actuates the wire 
is placed outside of the range affected by the fall of the tree, and 
when electricity is not already available it can be generated by a 
transportable power plant consisting of a 10 horse-power petrol 
motor and dynamo, which are left at the entrance to the forest 
during the felling operations. 


A note in the Ironmonger refers to the use of acetylene 
asan illuminant in Turkey. Until the re-establishment of the 
Constitution calcium carbide was forbidden in Turkey, but since 
liberty in its use has been allowed, several] persons have adopted 
acetylene as an illuminating agent. In several cases imperfect 
generating apparatus has been bought, whilst not infrequently in- 
stallations have been made too hastily, so that considerable care 
should be exercised by those wishing to do business. Until the 
present the Americans have done most business, but many of 
their generators have been too complicated for Turkish workmen 
to set up and subsequently work. Bat if constructors who have 
good forms of apparatus would send experienced representatives 
having a full knowledge of the subject, there should be a good 
prospect of business and a considerable movement in favour of 
acetylene could be created in Turkey. Among applications 
capable of considerable development, mention may be made of the 
lighting of villas, shops, and hotels, as well as that necessary in 
mines, at ports, and on railways. 


Unper favourable conditions, states a contemporary, 
the exhaust from a gas engine will, if passed through a suitable 
exhaust gas boiler, evaporate from two to two and a-half pounds of 
steam per brake horse-power hour. Where the steam can be used 
this marks a substantial economy, and one would expect such 
boilers to be very popular. Asa matter of fact, very few are in 
use. One reason is, undoubtedly, that these boilers are subject to 
serious corrosion in many cases, particularly where, as frequently 
occurs, cold water is used for feeding the boiler. If, in addition, 
the boiler is shut down at week-ends, it may be very cold when 
starting and will sweat. The exhaust gases being corrosive— 
especially if producer gas is used—a dilute acid is formed which 
has serious effects on the plates. A method of partially over- 
coming this corrosion, which is not often used, consists in feeding 
the boiler with water from the jackets. This water is, perhaps, at 
120 degrees, and its temperature prevents sweating. On the 
other hand, there is no hot water when the engine first starts after 
a prolonged stoppage, and unless the boiler can wait half an hour 
or so some artificial means of heating the boiler should then be 
adopted. 


A Box for a blue print paper roll, arranged to be light- 
tight, and to allow the paper to be taken out without opening the 
box, was recently described in the American Machinist, The box 
is made of #in. mahogany. The cover, which is not hinged, has 
a §in. by 1fin. lip, that fits down over the case on all sides. This 
and a felt pad under the cover exclude light. Secured with 
screws to the bottom edge of the front panel is a horizontal brass 
= pain. thick and ljin. wide. Between this plate and the 

»0ttom board is a space equal to the thickness of three sheets of 
drawing paper. A recess fin, wide and ,;in. deep is cut with a 
circular saw in the bottom board just at the edge of the horizontal 
brass plate. The paper is drawn out of the box under this plate, 
and is cut off by drawing a knife along the edge of the plate, bearing 
down into the recess. A ysin. pressure bar for holding the paper 
while cutting is placed 84in. in front®of the recess. The tracing 
is started under this bar at the same time as the blue print paper, 
and thus the proper length of ged is measured. The inside is 
given four coats of black varnish, made of shellac, lamp black, and 
varnish. The ends, sides, and bottom are securely put together 
with glue and screws, and in each corner is a leather fillet. The 
outside of the case is finished in the plain wood, 





MISCELLANEA. 


Accorp1nG to the Electrical Review, there is a likeli- 
hood of wireless telegraph stations being established at Cape Town 
and on the Cape Coast. Many of the liners which regularly call 
there are now fitted with wireless apparatus, and so far Durban is 
the nearest land station. The Union-Castle Company is only 
awaiting the erection of a wireless station at Cape Town before 
giving orders for the installation of wireless apparatus on all its 
principal boats. Two new steamers for the P. and O. branch 
service «d the Cape, which are now being built, will also be fitted 
with wireless, 


On Saturday last the coast between Cawsand Bay and 
Rame Head, near Plymouth, was the scene of experiments for 
testing the utility of howitzers for firing at aerial vessels. The 
scout Adventure went out into the Channel, and sent up six kites 
to a height of 2000ft. As she steamed down Channel at a speed of 
about 25 knots these kites were employed to raise a spread of 
canvas constructed to represent an airship, which was sent up to a 
great altitude, at which it remained during a full-speed run. A 
party from the Balloon Division from Aldershot fired at this aerial 
target with complete success. 


FURTHER experiments in the use of mining rescue work 
apparatus are being carried out at the rescue station at Manstield 
Woodhouse. In July tests were made in an unbreathable atmos- 
phere with the Draeger, Weg, and Fleuss apparatus, and now 
experiments are being conducted with the Meco outfit. The 
Aerolith and Draeger appliances will be subject to further tests in 
the course of the next week or so, the object of the demonstrations 
being to ascertain which of the various kinds of rescue apparatur 
will be most suitable for the Notts and Derbyshire mining district. 
The experiments are of a similar character to those carried out in 
other districts, which have frequently been described in these 
columns, 


Ir is stated in a consular report dealing with the trade 
and commerce of the consular district of Diisseldorf during the year 
1909 that all reports from machinery manufacturers complain of 
keen competition, low prices, increased cost of raw material, and 
irksome delivery conditions. Orders, as a rule, are only given on 
condition that the manufacturer shall buy the raw material from 
the man giving the order for the machinery, and under conditions 
of payment which are generally inconvenient. The manufacturers 
of pulleys and cranes have now formed a convention to put a stop 
to these conditions, and they hope by this means to find a way out 
of the difficulty. Manufacturers 6f rolling mill machinery have 
plenty of orders on hand, but the prices contracted are not as 
satisfactory as they might be. Still manufacturers have no reason 
to complain, as their works will be fully employed for some time 
to come. 


At the annual banquet of the Clyde Navigation 
Trustees, held last Tuesday night, Sir Thomas Mason, chairman, 
in replying to the toast of the Clyde Trust, intimated that a 
special committee appointed to consider the question of providing 
graving dock facilities to accommodate the largest battleships now 
being built had unanimously decided to recommend the Trustees 
to proceed with the construction of a new dock on the Trustees’ 
land at Renfrew. He heartily approved of thescheme. The First 
Lord of the Admiralty had assured him that, unless ships could be 
docked at the port where they were built, it was a grave question 
whether they would be sent there. He hoped the Trustees would 
receive the committee’s report with unanimous approval and adopt 
a progressive policy, which had been so successful in the past. It 
was their duty to see that any vessel coming to or built on the 
Clyde could be fully equipped ready for sea.' 


THE fighting efficiency of the battleship Mars, now 
undergoing refit alongside Devonport Dockyard, will be consider- 
ably improved by the new design of sighting hoods which are being 
fitted to the sighting positions of her 12in. barbette guns. The 
new hoods are designed to afford the maximum protection against 
shell fire, while at the same time securing an ample range of vision 
for the officer of the turret and the numbers laying the guns, and 
are a distinct improvement on the older design, in which both the 
head of the operator and the sighting mechanism were much 
exposed. The new design has the further advantage of thoroughly 
protecting the delicate mechanism of the sight against weather 
influences when not in use. Being much lower than the older 
type, their chances of being struck by shell fragments are also 
lessened. The defensive equipment of the Mars is also being 
improved by the substitution of new torpedo nets. 


In his annual report, recently issued, the British Consul- 
General at Valparaiso states that the harbour at that port now 
possesses improved facilities for the handling of cargoes. The 
wharf is well provided with cranes, among them being a portable 
steam crane to lift up to 15 tons, a portable electric crane to lift up 
to 20 tons, and a fixed hydraulic crane to lift up to 2} tons. Atthe 
fiscal mole there are berths for two steamers on the outside, and 
there is room for one sailing vessel of 1000 tons register on the 
inside. There are twelve hydraulic cranes to lift 14 tons, of which 
eight are portable, and there is one large crane—just completed— 
which will lift up to 80 tons, but has also a purchase for a 25-ton 
lift. The length of the mole is 770ft. from north to south, 262ft. 
from east to west, and it is 52%. broad. Its height above water at 
half-tide is 20ft., and the depth of water alongside is 33ft., the sea 
deepening rapidly outside. The railway connects with the mole. 


Wirn the completion of the tour just ended the 
Garden Cities and Town Planning Association has during the past 
year been responsible for bringing to this country parties of con- 
tinental housing reformers numbering altogether about 350 people. 
The greater part of these have come from Germany, and a large 
proportion have been architects, most of them occupying official 
positions under their towns or governments. The testimony of 
the visitors has been uniformly that in the matter of housing they 
have everything to learn from the English system of cottage 
building, and their admiration for the garden city principle was 
very great. The Association has arranged for a visit of members 
to some of the chief continental cities at Easter next year. The 
Association, which is carrying out continuously the issue of 
literature and the holding of lectures and meetings, is now apply- 
ing for additional funds to enable it to meet the greatly increased 
demands. 


Tue first impression gained from a study of agriculture 
in Sind, states the ‘‘ Journal” of the Royal Soviety of Arts, is that 
there should be a vast market for agricultural implements and 
machinery of an improved type. All work is done with clumsy 
tools at a great expenditure of labour and small returns. The 
well-equipped farmer in Sind has a plough, roller, clod crusher, 
rake, pitchfork, and seed drill. The character, however, of these 
articles is as follows :—The plough has a single handle, a pole, to 
which the yoke is attached, and a pointed stick, generally shod 
with iron, as a share. The latter enters the ground about six 
inches, and makes no furrow. The roller is a round wooden log, 
and the clod crusher a log more or less square. The rake is a 
heavy piece of wood with five or six wooden teeth, or a board 
with a stick set into it at right angles. The seed drill is a piece 
of bamboo which is tied to the plongh when in use. The farmer 
furnishes his own material, and the local carpenter does such 
wood work as the owner is unabie to do himself, receiving produce 
in exchange. In addition, the farmer has a hoe, which is an iron 
blade about thirteen inches square, with a handle fitted at right 
angles. Efforts have lately been made by the Government to in- 
troduce the use of improved appliances, especially at Chenab, but 
without much success, 
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TO CORRESPONDENTS. 





48 In order to avoid trouble and confusion we find it necessary to inform 
cor ht yy that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and pre aman 
tn order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

4a All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for | soe pms but ~ s proof of good faith. No notice 
whatever can be taken of anonymous comm 

We cannot undertake to return dienhies or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 








R. N. (Leyland).—If the gear ratio is constant the pressure on the bearings 
will be constant for all sizes of wheels, omitting minor differences due 
to weight, and soon. If the gear ratio is changed then the load will 
change, increasing as the diameter of the wheel gets smaller and 
decreasing as it gets greater. 





MEETINGS NEXT WEEK. 





NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS.— 
Friday, September 23rd. An excursion meeting will be held at Blackhall 
| Collie! ry, by permission of the Horden Collieries, Limited. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Saturday, September 24th, at 
5.15 p.m. Visit to the Naval, Mercantile, Marine, and Engineering Exhi- 
bition. Lecture at 7.45 p.m. on ‘Wireless Telegraphy: Its Maritime 








| Importance,” by G. Langler Bullocke. 


THe INstTituTION OF MuNicipAL AND County ENGINEERS. — Saturday, 
| September 24th, at Redditch. Midland District meeting. Discussion of 
| paper submitted by Mr. Arthur J. Dickinson, ‘‘ Municipal Works of 
| Reddite h.” Several visits of interest have also been arranged. 











STRAITS SETTLEMENTS.—KELLY aNnp WALSH, LimitED, Singapore. 





Subscriptions received at all _ Posh-oMess on the Continent. 
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PUBLISHER'S NOTICES. 





*,* With this week's number is issued, as a Supplement, a Two-page 
Dra wing of a Six- -coupled Compound Express Locomotive, Chemin 
de Fer du Midi. Every copy as issued by the Publisher includes 
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DEATH. 





On the 9th inst., suddenly, at his house, “ Holmleigh,” Putney-hill, 
Jason Riasy, M. Inst. C.E., Chairman of the Buenos Ayres Great Southern 
Kailway Company, L imited, aged 64. 
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Trades Unions and the Enforcement of Discipline. 





A VAST amount of discussion has recently taken 
place in the Press and on the platform about 
the power of trade unions to enforce discipline 
in the ranks of their members. The pessimist has 
been heard to declare that the executive has no 
control, whether legal or moral, over the recalcitrant 
member ; and that, unless the workers who show 
signs of unrest are content to be bound by the 
decisions and agreements of their leaders, chaos and 
anarchy must ensue. It has even been asserted in 
responsible quarters that the spirit of insubordina- 
tion which has manifested itself is largely due to 
the Trades Disputes Act of 1906, which has led the 
men to believe that they are above the law, and to 
imagine that they can do what they like. In point 
of fact, of course, this famous measure has no 
bearing upon the present condition of things. A 
brief examination of the older Trade Union Acts 
and the cases decided thereunder makes it plain 
that it is dangerous to make these general asser- 
tions. Although it is true that, as compared with 
other associations known to the law, the unions 
occupy a peculiar position, they are by no means 
wholly without the jurisdiction of the Courts. 
Again, by what appears to be a strange anomaly, 
the fact that the members of a union are deprived 
by Act of Parliament of certain legal rights and 
remedies places a disciplinary weapon of no mean 
value in the hands of the Executive Council or 
Committee. Itis probable that many an employer of 
labour throughout the country is asking himself the 
question—If a dissentient band of members defy 
the executive of its union, what is the legal conse- 
quence? Again, suppose the executive is in 
sympathy with a small number of members, who 
are acting in defiance of the rules of the union, can 
anything be done to prevent its giving practical 
effect to that sympathy by supporting the mutineers ? 
The discussion of these two questions may not be 
deemed inappropriate at the present time. 

It is a matter of common knowledge that one of 
the objects which induce a man to join a union is 
that he thereby becomes entitled to certain benefit 
funds in case of sickness or old age. Now Sec. 4 
of the Trades Unions Act, 1871, provides (inter alia) 
that no court shall have jurisdiction to entertain 
any agreement for the application of the funds of a 
trade union to provide benefits to members. The 
fact of a man becoming a member of a trade union 
involves an agreement between him and the union 
that he shall be paid benefit in accordance with the 
rules. Such an agreement is lawful, but there is 
no remedy for the breach of it. For instance, in 
the case of Strick v. Swansea Tinplate Company, 
36 Ch. D. 558, a rule of the union provides: “ That 
any person being a member of the said association 
who shall not act upon and keep all the rules of the 





said association shall thereupon cease to be a mem- 
ber thereof, and shall forfeit all moneys paid into the 
said association, and shall under no circumstances 
or conditions be entitled to any repayment or to 
any compensation or allowance in respect of his 
being a member of the said association; or in 
respect of any claim which he may then have 
against the funds of the said association.’”’ Under 
this rule, for the breach of certain rules, some 
members were expelled, but on the winding-up of 
the union they claimed to be entitled to share in the 
trust funds It was held that they were properly 
excluded. It follows from the interpretation put 
upon the Act by this and other cases that a mem- 
ber who is expelled from the union because of a 
breach of the rules can prefer no claim to recover 
anything which he has contributed. Hence, if the 
executive of a union were to expel a number of 
recalcitrant members for taking part in an unlawful 
strike, the men so expelled would apparently have 
no legal remedy. In this respect, therefore, 
the executive of a union which retained the 
confidence and support of a majority of the 
members could bring heavy pressure to bear 
on the participators in an unlawful strike. Much 
depends, of course, upon the rules of the 
particular union whose members show signs of 
insubordination. While a union may do all that 
any other associated body of persons may lawfully 
do, the objects, purposes, and means must be clearly 
set forth and defined. If these are not fully set 
forth, a vote, to do something not thus provided for, 
even a nearly unanimous vote of the mem- 
bers who recorded their votes, will not render 
the act legal, if any member calls it in question. 
This point was very clearly illustrated in the case 
of in re Durham Miners’ Association, Watson v. 
Cann (1900) 17 T.L.R. 39. The case arose out of 
a dispute in August, 1897, when the coal hewers at 
a certain pit left their work without having first 
obtained the consent of the council or committee of 
the association, as provided for in the rules. The 
ground of refusal by the officials to grant strike 
pay was that by so doing they would render them- 
selves, and the trustees of the union, liable for such 
payment, seeing that it was contrary to the rules. 
The men then made an appeal to the council, and, 
in sympathy with the men on strike, the council 
carried a resolution to grant an amount equal to 
lock-out pay of 10s. per week, in spite of the fact 
that the chairman of the meeting ruled the motion 
out of order. The trustees then applied to the 
Court, and Mr. Justice Cozens-Hardy held that the 
resolution of the council was ultra vires, and there- 
fore the treasurer could not properly pay the 
amount in question. The men being dissatisfied, 
appealed against the decision. The Court of 
Appeal dismissed the appeal, holding that the union 
had a right to refuse strike pay in cases where 
specific rules were violated. In another case, which 
was heard in Scotland, a trade union was actually 
restrained by injunction from paying strike pay, the 
payment of which was not authorised by the rules. 
Another question now suggests itself. Can the 
Courts interfere to prevent the executive of a union 
from disposing of the funds in a manner which is 
contrary to the rules? Upon this point there was 
a divergence between certain of the older cases. 
In Amalgamated Society of Railway Servants v. The 
Motherwell Branch of the Society (1880) 7 R. 869, 
the Court of Session granted an interdict or injunc- 
tion to prevent the trustees of a branch applying 
funds for purposes alleged to be other than those 
specified in the rules. In the case of Duke v. 
Littleboy (49 L.J. Ch. 802), the Court refused to 
grant an injunction to restrain the officers and 
trustees of a branch from dividing funds belonging 
to a central society and under their control among 
the members of the branch. He came to the con- 
clusion that it was “a proceeding instituted with 
the object of directly enforcing an agreement for 
the application of the funds of a trade union to 
provide benefits for members.”” The question, how- 
ever, was set at rest in the well-known case of 
Yorkshire Miners’ Association v. Howden, 19 T. L. R. 
193 (affirmed by the House of Lords on April 15th, 
1905), when it was held that a union might ke 
restrained at the instance of a single member from 
granting lock-out pay contrary to the rules of the 
association. It follows from this that if the 
executive committee of a trade union were to 
attempt to grant strike pay to certain members ~vho 
had taken part in an unauthorised strike, they 
could be restrained by injunction. 

Owing to the fact that the foregoing legal prin- 
ciples have now been settled and well known for 
some years, it is possible that some of the unions 
whose government has fallen into the hands of the 
extremists have so framed their rules as to give 








306 


THE ENGINEER 


Serr. 16, 1910 








the advocates of a forward policy greater freedom 
of action. Yet it is difficult to see how any rule 
could be framed under which strike or lock-out pay 
could be granted to members who, entirely on their 
own initiative, embark upon a campaign against the 
employers; and it is more than likely that, assum- 
ing a large number of trades unionists remain 
faithful to the older traditions of these bodies, 
means will be found whereby the lawless actions of 
a misguided few may be effectively controlled. 


Anarchy in Wales. 


It is sincerely to be trusted that the Govern- 
ment which passed the Mines Eight Hours Act at 
the behest of a few agitators, and with disregard of 
the best opinion in the coal trade, will ponder 
seriously the mischief this measure is working. 
Despite Conciliation Boards and mutual agree- 
ments, despite fair and efficient methods of regu- 
lating wages in accordance with selling prices, 
despite all the diplomacy of the best of the miners’ 
leaders and all the generous concessions of the 
colliery owners, the very men in whose interests the 
Eight Hours Act was carried are seething with 
discontent, and breaking out into open revolt, as a 
direct result of the conditions brought into existence 
by this new law. So deep is the dissatisfaction 
that strikes are almost of daily occurrence. Pits 
are laid idle at a moment’s notice. In South 
Wales a state of anarchy exists. Thousands of 
miners have already broken the five years’ agree- 
ment signed on their behalf last April. Leaders 
are flouted, jeered at, and even threatened with 
violence, and the most kindly disposed employers 
are coming round to the opinion that nothing short 
of a big lock-out will restore a tolerable peace. The 
situation, whether viewed from an employer’s, a 
workman’s, or a trade union standpoint, is one of 
the most deplorable in the annals of labour, and it 
has been aggravated, if not created, by labour 
legislation. That is the fact which must be kept 
steadily in mind. 

Even the present “non-union” difficulty, which is 
provoking so many strikes and threats of strikes, 
intimidation, and riot, is mainly attributable to the 
Eight Hours Act. Some colliery owners, in an 
effort to maintain output under the restricted 
hours, have brought additional men into the pits, 
and some of these strangers, not having been reared 
in an atmosphere of unionism, are reluctant to join 
the miners’ organisation. Again, considerable 
numbers of the old miners are breaking away 
from the union, dissatisfied with the policy of the 
National Federation, discontented with the political 
activities of the leaders, and disappointed with the 
results of the Eight Hours Act. All through the 
eight hours agitation the miners had it dinned into 
their ears that this measure, if once secured, would 
prove a boon in every respect. For nearly a genera- 
tion the men were given to understand that their 
industrial and social salvation depended upon a 
legal eight-hour day. What could not be done 
by trade union effort was to be accomplished 
by political action. Under the Hight Hours 
Act the miners were to have more leisure 
and more pay,as if by magic. That was the 
theory. Now that the Act has come, and the 
realities of the measure are being brought home to the 
men in reduced earnings, in bad shifts, in the loss of 
the usual half-holidaysandsnaptimes, andina marked 
increase of dangers and accidents, there is profound 
discontent. In the Eight Hours Act, upon which 
the unions and some of their leaders have spent so 
much time, effort, and money, to the neglect of 
strictly trade union business, the working miners 
have found the disappointment of their lives. 
This is the root cause of the bad temper. When 
the union was in a position to fulfil its contracts— 
when it held the confidence and loyalty of its mem- 
bers—the colliery owners were often disposed to 
help in pressing the non-union men into line. 
Unity meant stability and the observance of con- 
tracts. But for all the good the union is now, with 
little or no effective control over its members, with 
leaders at loggerheads and men refusing to be led, 
with anarchy reigning in the union, the employers 
have no interest in its maintenance. 

The Welsh coal trade agreement, which is rapidly 
becoming a dead letter owing to breaches of con- 
tract on the part of the men, coupled with the 
point blank refusal of the Miners’ Federation to 
sanction an amendment of the Eight Hours Act 
legalising the overlapping shift—explained in our 
issue of August 5th—was the outcome of pro- 
tracted negotiations between the coalowners and 
the local union, and was only effected through 
considerable sacrifice, amounting almost to humilia- 
tion, on the part of the coalowners. Under this 


five years’ agreement the owners consented to raise 
the minimum wage from a 30 to a 35 per cent. 
basis above the 1877-1879 standards; they con- 
sented to pay nine hours’ wages for eight hours’ 
work in case of day wage men; they consented to 
pay six shifts’ wages for five shifts’ work on after- 
noon shifts; they abandoned their legal claim to 
work the sixty hours’ overtime a year mentioned 
in Section 3 (1) of the Coal Mines Regulation Act ; 
and they actually withdrew the demand for a 
double shift at the face—the very system of 
working which they had been advised by statesmen 
and the Eight Hours Act Departmental Committee 
to adopt upon the passing of the measure. All 
these concessions the owners made in the interests 
of peace, notwithstanding the fact that they had 
documentary proof that the cost of coal production 
had gone up by an average of 1s. 8d. per ton in the 
previous eight years. Asa result of this agreement, 
profits have been very seriously reduced—in not a 
few cases to vanishing point—and yet this dearly- 
bought peace is proving no peace at all. 

That the miners have grievances we do not deny. 
They have substantial grievances. Their earnings 
are in many cases cut down. Their meal times are 
curtailed. Their week-end leisure is interfered with. 
Their working risks are multiplied. But these 
grievances have been created not by any action of 
the employers, but by an Act of Parliament, which 
was the fruit of an agitation financed out of the 
funds of the miners’ union, and conducted by the 
miners’ own officials. And the grievances are being 
magnified by the men because their passions are 
inflamed by the bitter disappointments brought by 
this Eight Hours Act, which was intended to usher 
in the miners’ millennium. On the other hand, the 
coalowners, smarting under financial losses, and the 
dislocation of their business by stoppages and 
threatened stoppages, are stiffening their backs. 
A dangerous spirit is being engendered in men and 
masters alike. There is trouble, serious and wide- 
spread, which may yet end in a big lock-out and 
all its attendant sufferings. When the Eight Hours 
Bill was under discussion we predicted that the 
measure, if it passed, would inflict hardship upon 
labour as well as loss upon capital. We now 
predict that there will be no permanent peace in 
the coal trade until this measure is repealed or 
altered, and that there cannot be even temporary 
peace under this measure, save at the cost of 
humiliating the miners and smashing their union. 


Locomotives of Maximum Economy. 


IF our readers will turn to our issue of August 19th 
they will find on page 190 the following passage in a 
report by Herr Jesser on narrow-gauge locomo- 
tives :—‘‘ With regard to the design of new loco- 
motives, it is reeommended, with a view to increase 
the power, that a working pressure up to 14 atmo- 
spheres should be employed, that the steam should 
be superheated to 300 deg. Cent., and that com- 
pounding practice should be followed.”” On page 
189 Mr. Garstang advocates feed-water heating by 
the use of waste steam, the heater coming between 
the injector and the boiler. Fourteen atmospheres 
are equivalent to a pressure of 190lb. per square 
inch, and 300deg. Cent. are 572 deg. Fah. The 
temperature of saturated steam at 190lb. is 
384 deg. Fah., so the superheat is 188 deg. Fah. 
Tf we combine in one locomotive Mr. Garstang’s and 
Herr Jesser’s suggestions, it is a fair inference that we 
should have a locomotive of maximum economy. 
Considering the claims usually put forward for each 
item, we have a promised saving on ordinary practice 
of about 15 per cent. for feed-water heating, of 
16 per cent. for superheating, and of about 19 per 
cent. for compounding, or in all of, say, 50 per 
cent. If this means anything, engines now burn- 
ing 30lb. per train mile ought to manage with 
15 lb., while engines using 501b. per mile could 
make shift with 25lb. Manifestly improvements 
which would cut down coal bills by one-half ought 
to be worth having, even at a fairly high capital 
and even maintenance expenditure. 

Estimates of this kind call to mind the case of 
the man who was told that a certain “ kitchener ”’ 
was so economical that it would save half his coal bill, 
and replied that if that were true he would have two 
and save the whole instead of the half. Handling 
the locomotive economy problem on a scientific 
basis, it seems that there ought to be a real 
maximum economy beyond which it is impossible 
to go, but which can always be sought. Pushing 
this idea a little further, we have to define what 
this maximum attainable economy may be, and 
this, forthe purpose of thelocomotive superintendent, 
can only be settled in the light of practical experi- 





ence. For him thermodynamics are indeed inter- 


esting; yet a study of the history of ancient Rome 
would be about as useful, in so far as the promo. 
tion of locomotive economy is concerned. He hag 
before his eyes and under his control the daily 
performance of thousands of engines of different 
types, doing different kinds of haulage; and the logo. 
motive of maximum economy, at the possession of 
which he is aiming, must be better than these. 
Science may establish a bogey, but he can neyey 
hope to tie with bogey until he has outplayed the 
engines already under his control. If we accept 
this view—and we do not think many of our readers 
will gainsay its soundness and sufficiency—we can 
draw comparisons and compare results, with some 
hope of arriving at practical conclusions not devoid 
of utility. 

It is to be taken for granted that each or any 
type of engine in use is adequate to the perform. 
ance of itsduties. This postulate clears the ground. 
An examination of coal bills shows that very con- 
siderable uniformity exists in the expenditure per 
train mile all over the country. This is in part, of 
course, the result of averaging large numbers; but 
in any case it is a fact not to be overlooked. Again, 
putting this in another way, it is certain that there 
are maxima and minima in coal bills which are 
absolute limits. Applying the common denominator 
principle, and estimating the cost of haulage in money, 
it will be found that in many cases the dearest coal 
gives the best returns. It is, however, necessary to 
eliminate such factors in the price of coal as the 
cost of its haulage from the pits, which depends on 
the district served by the railway. Taking matters as 
they stand, however, it will be found that in this 
country coal is in quality much the same all over 
the railway system. If it is better than good 
enough it costs too much. If it is worse than good 
enough the trains cannot keep time. Leaving out 
special cases, we may take it for granted that the 
quality of coal is a constant quantity. Thus if the 
Midland can save 15 per cent. of its fuel bill by 
compounding, we may be certain that, so far as 
coal efficiency is concerned, the London and 
North-Western can also save 15 per cent. As 
to loads and speeds, and differences in the 
| working conditions, we may assume that the 
|engines working on each line, can be specially 
| designed, either actually or potentially, to satisfy the 
| conditions under which traffic is carried on. The 
| concession of this theorem will save much trouble 
| and confusion of thought. An examination of the 
multitudinous controversies which have been carried 
} on shows that a favourite defence for a particular 
| system takes the character of an assertion that a 
|type is in fault, not an invention. Thus it is 
}argued, let us say, that compounding has been 
| proved not to be worth having. The answer is that 
| the type of engine compounded was defective. This 
| oftentimes means if a link of compounds fail to keep 
time, while a link of simples on the same duty do 
keep time, the general dimensions and weight of all 
the engines being the same, that we are told that 
the compounds failed simply because they were 
not bigenough. In just the same way, if the simple 
engines fail, then their friends claim that they are 
too small for their work. Putting such arguments 
on one side, and many refinements of them as well, 
we come down at last to the question, Can econo- 
mies be used in series, or only in parallel? This is 
the question. Put in other words, can feed-water 
heating be added to superheating, and compounding 
to both, with, as we have said, a saving of 50 or 
some other less but still very large percentage, as 
compared with normal expenditure ? 

Now, ostensibly there is nothing to urge against 
series saving. If we can gain 15 per cent. by heat- 
ing the feed-water, that can in no way affect the 
working of a superheater; and, again, neither can 
limit the gain to be had by compounding. Turning, 
however, to practice, we fail to find any evidence 
of multiple economies. We cannot positively 
assert that they are not secured, but only that we 
have been unable to trace any evidence that they 
are. No authority on railways claims a saving of 
50 per cent., or anything near it. There are argu- 
ments to be heard which point the other way. 
It is asserted that no particular economy is secured 
by using superheated steam in compound loco- 
motives; and the advocates of superheating main- 
tain that a great point in its favour is that it renders 
compounding entirely unnecessary. Those who 
pin their faith on raising feed-water to a high 
temperature say that if only the feed is hot enough 
nothing further is to be had from either or both 
superheating and compounding. There is no 
approach to a consensus of opinion on these points. 
Nor are the differences without reasonable bases. 
Thus it is said that the great advantage derived 








from superheating is that it dries the steam and 
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augments its volume by evaporating suspended 
water. But with hot feed-water the boiler is not 
go hard pushed, and the percentage of water in the 
steam is so much reduced that the work to be done 
by the superheater is very trifling. All this must 
be familiar to those of our readers who have followed 
the various controversies which have gone on for a 
generation and longer. So far as can be ascertained, 
economies do not act in series, and very little, if 
anything, is to be gained by multiplying expedients 
to secure it—which appears at first sight to be 
flatly wrong, and directly opposed to the teachings 
of science. 

An experiment, by no means the first of its kind, 
but none the less interesting, is now being carried 
out by the interchange of two locomotives of the 
most powerful express type, the Great Western 
“Pole Star’ and the London and North-Western 
“Worcestershire,” which may perhaps settle some 
differences*of opinion, or, on the other hand, may 
not. They are working the traffic of the lines 
named under ordinary conditions. The defect of 
all trials of this kind is that they are made on too 
narrow a basis to be conclusive. What is wanted at 
present is the construction, not of one but of a fairly 
largenumber of compound locomotives, each of which 
shall be fitted with feed-water heaters and super- 
heaters. These engines are to represent the last word 
in locomotive design, and shall be put into regular 
service, and their fuel consumption carefully noted. 
To the use of one or two experimental engines only 
there are grave objections. The trials of such engines 
are of necessity conducted under special conditions, 
which can be entirely eliminated when a number 
are used in doing the ordinary work of a railway. 
The results would probably let the railway world 
know whether series economies can or cannot be 
secured in whole or in part, and this would be no 
inconsiderable gain. Tried on an adequate scale, 
doubters would be silenced, at least to a great 
extent, and some solid basis of fact would replace 
existing controversial uncertainties. Nothing short 
of this can convince or unconvince that economies 
can be piled on each other. Without it all argu- 
ments must depend, as they do now, largely upon 
theory. The utmost that theory can do, however, 
is to justify in some measure the making of an 
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experiment which would certainly be costly. In| 
the long run it ought to much more than pay for | failed, to some extent, in dealing with aeroplane problems, 


itself. 


they were not pursuing will-o’-the-wisps in search | was to be given to the aviator. 


of locomotives of maximum economy. 


BRITISH ASSOCIATION : SHEFFIELD, 1910. 
No, II.* 


CONSIDERABLE interest was displayed in a joint debate 
of the engineering and mathemathical sections on the 
principles of mechanical flight. The main idea which 
led to the decision to hold a joint meeting was the feel- 
ing that in the interests of progress an endeavour should 
be made to bring about a closer union between those who 
were investigating the subject from the mathematical and 
the practical standpoints, but, as will be noted from what 
follows, the breach between aviators, engineers, and 
mathematicians was widened as a result of the debate, in 
which, with the single exception of Professor Bryan, the 
whole of the speakers were representative of the purely 
engineering side. 

Professor G. H. Bryan opened with the statement that 
while the demonstration of the possibility of flying was 
the work of the practical man, there were many problems 
involved which more properly belonged to the domain of 
the mathematician and the physicist. The practical man 
persisted, however, in misusing mathematics. With 
regard to the problems still to be solved, there was an 
obvious need for investigating mathematically the 
problem of two narrow planes gliding at small angles in 
relation to stability. The propeller thrust, head resist- 
ance, and other matters had been largely left out of 
account hitherto, and no really serious attempt had been 
made to grapple with the difficult problem of lateral 
stability. He believed that had the necessary financial 
support been forthcoming the mathematical issues 
affecting aviation would by this time have been settled. 
As there were still great gaps in our knowledge he hoped 
that it would be possible to include aeroplane equilibrium 
and stability in the course for mathematical honours in 
British universities. He had himself been carrying out 
investigations with regard to the stability of two narrow 
planes, and it would seem that this depended on their 
arrangement and their distances in front and behind the 
centre of gravity and the weight of the machine, so that 
for a machine of a given weight, provided that the velocity 
of the machine was varied by varying the angles of the 
planes, stability worked out practically independent of 
velocity, provided that the conditions of equilibrium were 
properly taken into account. In this respect there was 
little or no difference between monoplanes and biplanes. 
Experiments indicated that the machine with rudder 
planes in front instead of behind might under certain cir- 
cumstances be more stable as regards short pitching 
motion, and this was one of the reasons for the success of 
machines of the Wright type. Many accidents were 
explained by the fact that when an aeroplane rose at more 
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than a certain angle it lost its stability. All existing 
machines were very defective in laterai stability, and until 
warping arrangements could be abolished the use of aero- 
planes must be limited. Professor Bryan urged the need for 
co-operation between the mathematician and the practical 
man to prevent further loss of life. As at present practised 
aviation involved risks, some of which might be avoid- 
able, but none of which had been made the subject of 
adequate study. While problems remained to be studied 
in connection with the safety of aeroplanes, any person 
who knew that such was the case, and persisted in flying, 
was incurring avoidable risks. That was foolhardiness 
rather than bravery. There was plenty of work to be 
done in the laboratory and the workshop. Even on the 
question of stability the final tests ought to be made 
with models and not with man-carrying machines, in 
order that there might be no danger of the human 
element coming in and leading to false inferences. There 
was no need to make further demonstration regarding 
the possibilities of flight, so long as other means of 
advancing the problem had not been pushed to their 
ultimate conclusions. He urged those interested to take 
warning, and not add further to the terrible death-roll of 
victims which aviation had already claimed until every 
endeavour had been made to probe to the bottom of this 
difficult problem. 

Sir William White was of opinion that joint action on 
the part of those interested was the proper method of 
procedure, and that it was well to avoid sharp lines of 
demarcation. The mathematician and the physicist had 
their parts to play, but, after all, those who had to deal 
with the making or doing of things knew that when the 
mathematical formule were worked out there was usually 
a coefficient or a constant involved. Had it not been for 
the practical men, who had gone into the air and taken 
the risks, we should not be where we were to-day with 
regard to mechanical flight. 

Mr. Dugald Clerk, while in agreement with the state- 
ment that the mathematician could be of great assistance 
to the practical man, could not agree with the views put 
forward by Professor Byran. Most engineers, even if they 
were not first-class mathematicians, did possess a certain 
knowledge of mathematics, and the improvements in the 
internal combustion engine, and notably the attempt to 
combine power and lightness, were an illustration of that 
fact. Recent experimental work had shown that by 
reducing the maximum pressure within the cylinder it 
was possible to increase thermal efficiency by about 15 
With a maximum pressure in the cylinder of 
about 450 lb. per square inch, the ratio of maximum to 
mean was about 5 or 6 to 1; but it was quite possible, by 
altering the thermo-dynamic cycle, reducing the tempera- 
ture, and using lower compression, to make the ratio 
between maximum and mean 2 to 1, thereby largely 
increasing the margin of safety. He hoped that petrol 
engine builders would give this matter their attention. 

Prof. J. E. Petavel said that mathematics had hitherto 
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Mr. Scoble, referring to a paper which he subsequently 
read, alluded to the fallacy of anchored tests when the 
actual conditions of flying were absent, but pointed out 
that this was the basis upon which certain aviation 
schools appeared to be training pupils. It was satis- 
factory that the National Physical Laboratory was about 
to conduct a series of experiments with the new plant 
which had been recently installed. 

Mr. Worby Beaumont used rather strong language 
concerning the manner in which Professor Bryan intro- 
duced the subject. 

In replying on the discussion, Professor Bryan said he 
hoped they would all work in harmony instead of being at 
daggers drawn as to the relative merits of the mathema- 
tician and the practical men. 

“The Value of Anchored Tests of Aerial Propellers’ 
was the subject of a paper by Mr. Walter A. Scoble and 
Mr. 8. C. Carter. The paper states that some earlier 
anchored tests of aerial propellers were intended as a 
preliminary to experiments which were to be made with 
the propeller moving axially. Unfortunately, the latter 
tests had to be abandoned, and when it was suggested 
that the work should be continued, it was decided to 
compare the conditions during an anchored test with 
those in actual flight. There were, stated the authors, 
very divided opinions regarding the value of anchored 
tests. Some makers declare that the results obtained 
from them are useless, whereas others have arranged 
apparatus for stationary tests. No serious attempt has, 
it is believed, been made to justify either opinion ; indeed, 
the question has not been very fully discussed. During 
an ordinary anchored test a propeller is used as a fan. 
If the drag be not too great, a propeller will travel at a 
speed which approximately equals the product of the 
pitch and the speed of revolution, even when it has only 
two blades. But it does not follow that a fan will deliver 
air at this speed, For example, in the case of the flat- 
bladed propeller, the greatest delivery speed is 32.5ft. 
per second, at Qin. radius. The product of the pitch at 
this point, and the number of revolutions per second, is 
also 82.5ft. per second. At smaller radii the flow is in 
excess of the theoretical, but outside the point of maxi- 
mum flow it decreases very rapidly, and changes to an 
inflow. The loss at the tips is noticeable in all the 
figures. 

It has been shown that it is probable that tests made 
with the propeller anchored in a current of air will yield 
results which are applicable to actual flight. In such 
cases the suction and delivery velocities are approximately 
uniform, and are not very different in magnitude. During 
an ordinary anchored test the suction air-currents have 
different and varying direction, and their velocities are 
varying and low. On the delivery side the velocities are 
unequal—always more than in the former case. It is 
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therefore evident that the airflow is altogether different 
from that under practical conditions, and therefore even 
stationary tests, which record only the power and the 
thrust, are likely to yield misleading results. It is not 
possible to estimate the efficiency, because there is no 
velocity which corresponds to the speed of translation of 
the propeller, even if the other conditions were satisfactory. 
It has been claimed that the thrust of a propeller is 
approximately the same for all speeds of translation. It 
is doubtful how far this applies to propellers made to 
different designs, and even if it be true it is only possible 
to measure the thrust by an anchored test. Although 
there is no apparent reason for it, it is remotely possible 
that there is some relation between the powers required 
to drive a propeller at different translational speeds; but 
the most satisfactory way to demonstrate this is by direct 
experiment. 

An important joint debate was held by the Chemistry 
and Educational Sections on the relation of science to 
industry and commerce. Mr. R. Blair, of the Education 
Department, who opened the debate, said that the views 
he would put forward were the result of inquiries made 
among distinguished men of science, and well-known 
leaders of industry and commerce, and students them- 
selves, the latter being selected from those to whom the 
necessity of earning a living was imperative. He found 
that a great change had taken place during the past 
quarter of a century in the relations between the univer- 
sities and the great industries. There could be no doubt 
that the general advance in the standard of education 
had produced a larger sympathy on the part of commer- 
cial interests for educational institutions and their pro- 
ducts, and the movement in favour of technical education 
had widened the range of objects of university education. 
At the same time, it was recognised that poor stuff had 
been turned out from the Universities in very many 
instances, and the British manufacturer who was not 
employing college-trained men had a good deal to say in 
his own defence. Notwithstanding the progress that had 
been made, the evidence pointed to the fact that this country 
was behind others in the application of scientific methods to 
industry. There was, unfortunately,no room to doubt that 
the British chemical trade had suffered largely from foreign 
competition, which was chiefly German, and in this case 
the fault largely rested with the manufacturer, who could 
hardly be persuaded that scientific education was essential 
to the successful conduct of his business. Our public 
bodies were now adequately served by trained chemists, 
but the same could not be said of private commercial 
undertakings. There was in this country an increasing 
number of manufacturers in the chemical industry of 
foreign extraction, and these men were far more prone to 
enlist the services of expert chemists than the rank and 
file of British manufacturers. However, there was 
evidence of technical institutions being able to place all 
their best men in industrial employment, and Sir William 
Ramsay has stated that 60 per cent. of his students were 
pursuing industrial chemistry foraliving. Notwithstand- 
ing the signs of advance in this respect the number of 
highly trained chemists, who found their way through 
colleges in this country into industrial chemistry, was 
insignificant compared with the figures for Germany and 
the United States. 

Inquiries had been made and answers received as to 
the class of youths recruited by the great railway com- 
panies, banking and insurance companies, manufacturers 
of all kinds. Information had also been received from 
employers’ federations representing very large interests, 
and in almost every case a preference was expressed for 
the elementary schoolboy. One eminent authority had 
expressed the opinion that the whole question of technical 
education was bound up with the apprenticeship question, 
and that it was impossible to deal with the one without 
the other, and it was easy to understand that the 
apprenticeship question was clouded by the conflicting 
interests of trades unions, the unsatisfactory state of the 
law regarding employers, and other difficulties, so that 
nothing short of a far-reaching parliamentary scheme 
could materially alter the situation. The markets called 
emphatically for a practical man, and in this connection 
the criticism was made that teachers of art as well as of 
science displayed ignorance of manufacturing processes. 
The general manager of ene of the great railway com- 
panies who had in the past appointed a few university 
men to vacant appointments was not inclined to repeat 
the experiment, but the general manager of another rail- 
way expressed a preference for those who had received a 
full university education. 

With regard to British representatives abroad, it was 
impossible to ignore unanimous statements made by 
British Consuls of the lack of enterprise shown by 
British firms in sending out British travellers. In a 
particular case for which he had the figures of 7000 
travellers visiting the country, 4000 were German, 1500 
were French, and only 61 British, and this in a country 
eminently suited for British trade. No complaint was 
made against the natural qualities of the British 
travellers ; it was only that there were too few of them. 
The British manufacturer failed to realise that commerce 
was an intricate and complex organisation. Engineering 
was accepted as a science, but not commerce. Great 
Britain undoubtedly possessed a valuable asset in its 
great Universities, but something more was needed, par- 
ticularly in the department of applied science. He had 
no desire to advocate the mere imitation of German 
methods, which would be extremely foolish, if not 
disastrous. Our most useful lessons were to be gathered 
from America, where the conditions were more similar to 
those prevailing in this country. It was necessary that 
the management of all technical institutions should be 
placed on a business footing. There was an obvious need 
for consultative committees to be attached to all such 
institutions, these committees to be advisory, and this 
practice had been adopted with success by the engineer- 
ing departments of the Glasgow and West of Scotland 
Technical College, where commercial leaders of the 
highest reputation had assisted in the work. At each 
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such institution there should be an organisation to assist 
students in getting appointments, as the obstacles which 
highly trained men encountered in obtaining a footing in 
the industrial world were still formidable. The breaking 
down the barriers between technical institutions and 
commercial life was undoubtedly a work of the first 
importance. 

Sir W. Tilden put forward the view that the present 
unsatisfactory condition of affairs was the result of three 
main contributing causes:—The general ignorance of 
employers, the men employed, and the bad example set 
by the State. Examples might be quoted from the 
chemical and electrical industries. It was no exaggeration 
to say that a very large proportion of the British chemical 
trade was in the hands of men who had received no scien- 
tific training whatever. Employers altogether failed to 
recognise the value of trained men, and he had had brought 
before him a case where a commencing salary of £70 per 
annum was offered to a man who was expected to be a 
trained chemist and to be intimately acquainted with 
business affairs. The inevitable result was to discourage 
the trained man. It had been pointed out by Dr. E. F. 
Ehrhardt that the field for applied chemists in England 
was very restricted, and that authority attributed the 
neglect of science by industry in this country to the 
unsatisfactory condition of the patent laws. With regard 
to the attitude of the State, from the members of the 
Cabinet downwards, it would be difficult to find in 
Whitehall an official holding a superior administrative 
post who had received an education in which physical 
science formed any substantial part, or who had made a 
serious study of scientific principles. From time to time 
heroic speeches were delivered, but the measure of 
parliamentary sentiment in favour of science was to be 
found in the moderate character of the grants made to 
modern universities and colleges, a tendency which had 
left the new Imperial College of Science and Technology 
without adequate endowment. 

Principal E. H. Griffiths said that the work done by Mr. 
Blair in collecting definite facts upon the subject repre- 
sented a forward step of some importance. His own view 
of the causes of the present unsatisfactory con- 
dition was the want of communication between those 
working in our Universities and those engaged in the 
market place, and the real question was how to establish 
the necessary channel of communication. There were 
faults on both sides. The Professors had denounced 
business men, but it was as well to admit that business 
men probably knew their own affairs best, and if the 
Universities could not provide the type of men required in 
industrial life, it was their business to put their house in 
order. On the other hand, business men were, perhaps, 
too much in the habit of looking for immediate results, 
and it was a mistake to suppose that Universities could 
turn out men acquainted with the intricacies of the 
modern workshop. The business of the University was to 
instil principles into the student, to give him a certain 
independence of mind and character, but he had to 
acquire his business training in the shop itself. He did 
not believe in his heart that as a body the British manu- 
facturer really believed in the application of pure science 
to industry. 

Dr. G. P. Beilby said that the difficulty in the past 
had been that of bringing the scientific man and the 
manufacturer together, but at the Glasgow College there 
had been very satisfactory results from the establishment 
of the advisory committee of commercial men. British 
manufacturers were taking a more and more promi- 
nent place in arranging the course of study for the indus- 
tries in which they were connected, and thus fitting 

‘students for the work they would be called upon to 
carry out. 

Sir William White did not believe we were so far 
behind other countries as was asserted; indeed, there 
were some departments in the application of science to 
industry in which this country occupied a foremost posi- 
tion. With regard to post-graduate courses he was of 
opinion that these courses were, on the whole, best taken 
for many branches of industry in the works themselves. 
He would like to insist upon the value of having a 
laboratory attached to a commercial undertaking, a prac- 
tice which in the steel industry had led to some remark- 
able results. 

Mr. J. E. Stead uttered a protest, so far as metallurgists 


were concerned, against the idea that science was 
neglected. He said that manufacturers of steel did 


recognise very fully the value of original research. 

In the Engineering Section a paper was read by 
Professor R. A. Fessenden on the “ Utilisation of Solar 
Radiation, Wind Power, and other Intermittent Natural 
Sources of Energy.” 

Professor Fessenden said that the problem of the com- 
mercial utilisation of the energy of solar radiation, the 
wind, and other intermittent natural sources was a double 
one—the energy of the sources must first be changed so 
as to be available in form, and must next be stored so as 
to be available in time. Both these problems were solved 
by him in 1899, and data had now been obtained which 
had demonstrated conclusively that the method was a 
commercial one, applicable on a large scale, and under a 
great variety of conditions. The method employed was 
storage by gravity. Two reservoirs were constructed, one 
at a considerable height above the other, and the water 
was first pumped up and then allowed to flow down as 
desired and actuate a turbine. A cubic yard of water 
falling through 1000ft. was capable of giving out energy 
equivalent to one horse-power hour. This was a method 
of storing which, doubtless, had occurred to many. He 
was working along other lines when the idea suggested 
itself of using a negative instead of a positive gravita- 
tional potential; and of constructing the second reservoir 
underground instead of above ground. The upper reser- 
voir would then lie on the surface; a shaft would 
be excavated 1000ft. deep, and at the bottom of this 
shaft chambers would be hollowed out and ferro-concreted 
for the machinery and for the lower reservoir. Esti- 
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mates obtained from three different firms of mining 
engineers in Philadelphia showed that a shaft 1000ft. 
deep could be dug, properly timbered, and the necessary 
chambers hollowed out of the bottom and ferro-concreted 
so as to withstand the water pressure, at a cost not to 
exceed 8s. per cubic yard, and tenders were made at that 
price for a 5000 horse-power plant. With the water 
storage the efliciency of the pumps raising the water 
might be very high, rising in pumps lifting 200ft. up to 
97.6 per cent. The efficiency of a water-wheel of the 
Pelton type working at a pressure equivalent to 1000ft. 
was high, and such turbines were guaranteed with 
efficiencies of 91 per cent. This would give an energy 
efficiency for charge and discharge of 85.5 per cent., so 
that the efficiency which he had taken of 80 per cent. 
was conservative. It was probable that, as the system 
came into extensive use, the efficiencies of the turbines 
would be increased. Tenders for the pumps and Pelton 
wheels for a 3000 horse-power plant showed that the cost 
of this plant was approximately £2 10 per horse-power. 
Allowing 4 per cent. interest and 4 per cent. depreciation, 
the total annual cost for pumps and turbines was thus 
4s. per horse-power. The total annual cost of storing 
1 horse-power per annum by the negative gravitational 
method was, therefore, 4s.-+ 9s. = 13s., as against £26 
for storage by storage battery. It would be noted that 
this figure of 13s. was a conservative one, and might be 
much higher without rendering the method commercially 
impracticable. 

There were two main sources of energy available, solar 
radiation and the wind. Tidal energy might be neglected 
since, except in abnormal cases, such as that of the Bay 
of Fundy, the rise was too small to permit of commercial 
utilisation. Reduced to kilowatt hours the following were 
the values for the amount of solar energy received on an 
area of 100 metres square per annum at the earth’s 
surface :—Central Europe, 4,000,000 to 6,000,000 kilowatt 
hours; Northern United States, 5,000,000 to 7,500,000 
kilowatt hours ; South-Western United States, 10,000,000 
to 15,000,000 kilowatt hours. The average was thus only 
from 4 per cent. to 10 per cent. of the maximum radiation. 
As regards the amount of power to be derived from the 
wind tests made by the aid of a steel tower at Brant Rock, 
Mass., 420ft. high, erected in 1905, showed that a wind- 
mill, 300ft. in diameter, was capable of delivering on an 
average during the entire year 800 horse-power on the 
shaft. The method of utilising the power of the wind was 
very simple. A number of steel rope drives ran from 
each of the small windmills mounted in the frame to a 
main shaft which had its bearings fastened to the frame, 
so that when the frame was turned round to 
face the wind the main shaft moved with it. The 
main shaft drove the pump, the pump rod being re- 
volvable as the axis was shifted in position. The Pelton 
wheel drove the dynamo. The Pelton wheel might also 
be driven directly by a rope drive from the main shaft of 
the windmill. To utilise solar radiation a solar tank was 
used containing water which was heated until the steam 
reached approximately the pressure of the atmosphere. 
The steam so generated at atmospheric pressure drove a 
low-pressure steam turbine or a special type of engine. 
The turbine operated the pump. From Provost's law it 
should be possible by solar radiation to raise the tem- 
perature of the water to 473 deg. absolute. A working 
temperature of 100 deg. Cent. was, however, chosen because 
with steam at atmospheric pressure the transparent top 
of the chamber containing the working fluid could be made 
very thin, and would not have to withstand any pressure. 
The pressure of the steam was automatically kept very 
slightly above atmospheric pressure, in order to prevent 
any air from leaking into the condenser. The solar tank 
was made to have as little specific heat as possible, and, 
what was more important, to be protected from convec- 
tion and conduction losses. The thermo-dynamic effi- 
ciency of the system was approximately 15 per cent., and 
it was anticipated that approximately 10 per cent. would 
be obtainable on the shaft of the steam turbine. 

From tenders made the costs per horse-power had been 
found to be approximately as follows :—Solar tank, £2; 
low-pressure steam turbine and condenser, £5; dynamo, 
£3. Adding to this the cost of the pumps and Pelton 
wheel, the total was £12 10s. for the first cost per horse- 
power, for the machinery, exclusive of the reservoirs. 
Allowing interest at 4 per cent., and depreciation at 4 per 
cent., and 2 per cent. for labour, a value of £1 5s. per 
annum per horse-power hour was obtained as the cost, 
exclusive of the reservoirs. Adding the cost per horse- 
power of the reservoirs, a total of £20 was obtained for 
first cost, and of £1 14s. as the annual cost per horse- 
power. 

These figures compared favourably with the present 
cost of producing power from coal. Moreover, they were 
too high, for the reason that it was proposed to operate a 
windmill plant in conjunction with each solar radiation 
plant. The load would thus be greatly evened up, and a 
much better all-day and all-year efficiency obtained, 
because the wind was, as a rule, most effective during 
cloudy weather and at night time, i.e., at the time when 
the solar radiation plant would not be operating. Assum- 
ing a seven-hour day, an average of 800 kilowatts of 
power would be obtained from the solar radiation 
plant, and with the energy derivable from the wind- 
mill the total would be approximately 1500 kilowatts. 
The total cost of generating and storing this power 


would be in the neighbourhood of £1 10s. per 
annum. This method of producing power, while 
much cheaper than by the steam or gas engine, 


was approximately the same as that of water-power under 
fairly favourable conditions, such as at Niagara Falls. 
England was not well situated for the use of the solar 
radiation method, but the average wind value was fairly 
high, and the coast was lined with high cliffs. A rough 
estimate showed that by excavating reservoirs on the 
tops of the cliffs, mounting windmills there, pumping the 
water up from the sea to the upper reservoirs, and letting 
it run back through turbines and dynamos placed on the 
beach, the cost would be considerably lower than that 





given above. By this means more than sufficient power 
could be generated to supply all the factories, lightin 
plants, and railways in Great Britain. oe 

The brief discussion which followed the reading of the 
paper exhibited a cautionary attitude on the part of 
British engineers, and judgment was withheld pending 
additional information. 


THE SHIPBUILDING LOCK-OUT. 


THE situation with regard to the lock-out of the members 
of the Boilermakers’ Society employed at the shipyards which 
was expected to have improved this week, has become much 
more serious. It was believed that the men would give the 
guarantees, required by the employers, which would pre. 
vent in future the sectional strikes that have so interfered 
with the carrying on of operations at the shipyards. A re. 
sumption of work this week by the men who were locked out 
was looked for, but the end of the trouble appears to be 
further off than ever; indeed, it is calculated that if the 
dispute is settled within six weeks, it will be all that can be 
expected. * 

By the ballot that was taken towards the end of last w eck, 
the men have practically revolted against their leaders, 
They refuse to give them plenary powers to come to an ayree- 
ment with the employers, and any prospects of an carly 
settlement are considered to be dissipated. For the 
employers will insist on keeping the malcontents out until 
satisfactory assurances are given by those who are locked out 
that they will observe honourably the arrangement which was 
made in March, 1909—the National Agreement—providing 
against sectional strikes. In defiance of that agreement 
there were twenty-seven such strikes in the quarter ended 
June 30th last, and these numerous pin-pricks have stimu- 
lated employers to take drastic steps at last to bring about a 
better state of affairs. They hold that if the men strike 
whenever they have a grievance it means ruination to the 
trade. It is most important for the shipbuilders that work 
should be carried on regularly. 

The men connected with the Boilermakers’ Society were 
asked to vote by ballot on the question, ‘Do you 
endorse the position taken up by your executive (Com- 
mittee as explained in the circular?’’ and, secondly, 
on a proposal to empower the Council to call a repre- 
sentative meeting if necessary to consider the whole question. 
It was with the utmost disappointment that the general 
public heard that the men had decisively rejected the 
first proposal. They declined to give the executive plenary 
powers, and practically declared their want of confidence in 
their leaders. They decided that the executive should not 
give assurances to the Employers Federation of the future 
observance of the National Agreement. There were 10,:21 
votes cast against this proposal, as compared with 5431 for it. 
As there is a membership of 50,000 and less than 16,000 
voted, the result can hardly be considered satisfactory, but 
nevertheless it must be taken as the opinion of the men. 
They were in favour of the second proposal, seeing that 8088 
were willing that the Council should call a representative 
meeting of the Society to discuss the subject. Probably the 
smallness of the number of votes is largely due to the execu 
tive not stating what guarantees it proposed to offer the 
employers. There was a good deal of resentment also 
because of the drastic action taken by the masters. The 
circular which was sent to the various lodges of the Boiler- 
makers’ Society giving instructions about the ballot con 
tained some very wholesome advice as to what would be 
the effect of an adverse decision, and it was stated that 
‘‘authority must be left in the hands of your officials 
to carry out all our agreements with the employers and 
our fellow-workmen in the joint allied trades, otherwise 
it is impossible to carry on the work of the Society.” 
Further, it was remarked that ‘‘this lock-out will entail 
many hardships on the bulk of our members who are not 
directly concerned in the stoppages which have led the 
employers to take this drastic action, and this lock-out is 
directly attributable to small bodies of our own members 
taking the law into their own hands, and acting vontrary to 
the advice of all the officials of the society, both local and 
national. That in most cases our members have had genuine 
grievances cannot be denied, but in all cases constitutional 
methods must be used.’’ The secretary, Mr. Hull, did not 
mince matters ; he indulged in some straight talking, which 
the men apparently did not like. 

There is the keenest disappointment all round—par- 
ticularly among fellow-workmen who will be thrown out of 
employment—that the boilermakers have come to such a 
decision, and many are already beginning to experience the 
effects of the lock-out. Men are being paid off because the 
employers cannot find work for them, and the longer the 
boilermakers are out the greater will be the number of per 
sons who have no quarrel with the masters but who have to 
be discharged. It is stated that the executive does not 
regard the result of the ballot as a vote of want of confidence, 
but an expression of the men’s desire to be consulted. Out 
side, however, the decision is considered as a severe rebuff for 
the executive, and as practically a vote of censure. It is 
certainly the unexpected that has happened, and the decision 
cannot but have disastrous effects, not only on the shipbuild- 
ing, but also upon the iron and allied industries, which will 
have to shut down shortly unless the boilermakers end the 
dispute by agreeing to avoid entering upon sectional strikes 
for the remainder of the three years during which the 
National Agreement of 1909 has torun. The men, however, 
seem to have the opinion that the action of the employers is 
arbitrary, and should not have been taken, but as it has been 
taken they (themen) will seize the opportunity to ventilate some 
of the grievances under which they consider they are labouring. 
It would seem as if a large proportion of the boilermakers 
want to have the lock-out continued as long as possible, and 
possibly they count upon a strike with support from other 
branches of workmen at the shipyards. It must be remem- 
bered that the boilermakers are a well-paid class of men, and 
probably would not feel the pinch of a stoppage of work for 
some time. The more strenuous of the agitators are now 
talking about a general strike in the shipbuilding trade, and 
doing their best to bring such an event to pass. 

It will be remembered that the Edinburgh agreement was 
made with eighteen other trades unions, as well as with the 
Boilermakers’ Union, and these other organisations desire to 
consider with the employers the situation that has been 
brought about by the lock-out, as a large proportion of their 
members will lose their employment if a settlement is not 
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arrived at. On Saturday the Joint Committee of 
es Unions, which are parties to the National Agree- 
t at Sheffield to consider the position created by the 
lot of the boilermakers. Subsequently Mr. 

ander Wilkie, M.P., the secretary of the Joint Com- 
Alexa mmunicated by wire with the Shipbuilding 
Employers’ Federation requesting a conference at the earliest 
jossible date to consider the question of the lock-out. The 
Soint Committee, it was stated, simply wanted to represent 
that there was a workmen’s side of the question, but they 
were not approaching the Federation in any spirit of 


speedily 
the Trad 
ment, me 
result of the bal 


antagonism, d e ee . : 
The representatives of the Shipbuilding _Employers 
Federation met on Monday to consider this telegram 
from the Joint Committee of the various unions, but no 
arrangement was then made for such a conference, the 
being adjourned till a further meeting. This was 


yatter f 
held at Carlisle on Wednesday, when it was arranged that a 
definite reply about the conference should be sent. It is 


difficult to see what can be done by the intervention of the 
other unions, which really have no part in the dispute, but 
which, nevertheless, will be keen sufferers when they are 
thrown out of employment. They can give the employers 
assurances in the matter of sectional strikes so far as they 
are concerned, and that may have a moral effect upon the 
recalcitrant boilermakers. The assurances must, however, 
come from the latter ; the lock-out was, in fact, resorted to 
expressly for the purpose of bringing this long-standing 
grievance to & head, and as the boilermakers are the offenders 
the contest must be fought out with them now to the bitter 
end. Such lack of discipline, if passed over, will undoubtedly 
strike at the root of collective bargaining with the workmen. 

It is reported that the employers have offered an interview 
with the other unions conditionally on the allied trades 
having plenary powers to make terms for the boilermakers 
or being willing to take the responsibility for the boiler- 
makers’ good behaviour by indemnifying the employers for 
any loss sustained by future sectional stoppages. So far the 
allied trades have no authority from their own unions to give 
pledges of any kind, but they may arrange terms which may 
prove acceptable both to the employers and the boilermakers. 
It is stated that if the joint committee of the allied shipyard 
trades fail in their negotiations with the shipbuilding 
employers there is a probability that a ballot of the unions 
will be taken on the question of declaring a strike in 
sympathy with the locked-out men. The employers want to 
know how far the joint committee are authorised to speak for 
the boilermakers, and what are the suggested terms of 
reference to the proposed conference. The men’s leaders now 
say that the feeling in the allied trades is entirely on the side 
of the boilermakers, but in the circular issued by the 
executive of the Steam Engine Makers’ Society it is 
remarked :—‘‘ The revolt against all authority is the gravest 
aspect of our industrial disputes of to-day, being a deadly 
menace, helping to make trade unionism impotent, and 
bringing the whole structure down to ruin.’’ There have 
been of late too many such revolts and refusals of the men 
to be guided by their leaders. 

The men’s side of the question is that these working 
agreements are administered and interpreted by the 
employers in a manner which involves hardships, and that 
the machinery for investigating and adjusting grievances is 
too slow and uncertain. The men say that if their hands are 
to be tied by these agreements they would far sooner be 
without them. The details are carried out far too arbitra- 
rily and harshly. It is pointed out on behalf of the men 
that the strikes which immediately led to the present crisis 
were brought about by the length of time it took to decide 
upon the prices to be paid for riveting, &c., in the construc- 
tion of vessels built on the Isherwood system, about which 
there was a diversity of practice. 

An early termination of the difficulty can hardly be counted 
upon, and for this reason. The boilermakers are to have 
their representative conference at Newcastle next Tuesday, 
when it is expected that there will be present forty-nine dele- 
gates regresenting the 50,000 members of the Society. If they 
decide on a course of action it will probably be necessary 
for them to consult the general body of members again, and 
that will mean another ballot vote. After the ballot negotia- 
tions will have to be opened with the employers. It is thus 
almost certain that the lock-out will last all September, and 
probably may not terminate for six weeks. After what has 
occurred it is not likely that the executive of the Boiler- 
makers’ Society will undertake any negotiations without the 
full sanction of the general body of members. 

In the meantime the general trade on the Clyde and the 
North-East Coast is suffering severely, and almost every day 
considerable numbers of men have to be discharged as no 
work can be found for them. It is calculated that in 
another fortnight there will be 150,000 men, who have no 
connection with the dispute, thrown out of employment in 
the two districts. 





LATER.—The executive of the Board of the Shipbuilders’ 
Federation has intimated to the Standing Committee of the 
Trades Unions that as the Federation is in correspondence 
with the Boilermakers’ Society, and await its suggestions, it 
would complicate negotiations with that society if, prior to 
receiving and considering its suggestions, a conference were 
to take place with others than those primarily concerned. 
Nevertheless, the employers are willing to meet the unions if 
the latter still think it necessary. 


__A very satisfactory report is given by the Board of 
l'rade with regard to the Railway Regulation Act concerning the 
hours of railway servants, for during the twelve months ending 
with July it was only found necessary to inquire into four com- 
plaints by railway servants, two of whom were members of station 
staffs, one a driver, and one a signalman. In 1894, the year in 
which the Act came into operation, 72 cases were investigated, 
and in the following year 156, which is the highest number on 
record. In 1906 there were 57 cases, in 1907 51, in 1908 14, and 
last year 10. Commenting on the smaller number of complaints 
now, the report states that it should be noted that questions 
relating to hours of labour may now be dealt with by conciliation 
boards, and, failing settlement then, may be referred to arbitra- 
tion, The decisions arrived at did not in many cases involve a 
variation in the standard hours of work, almost the only important 
change affecting a considerable body of men being the reduction 
on the North British Railway of the standard hours of enginemen 
and goods guards to 10 per day, or 60 per week, in place of the 
previously existing 12-hour day. It is, however, generally pro- 


vided that men engaged in working the traffic shall have an 
interval of at least nine hours between consecutive turns of duty 
and that overtime shall be paid at a higher rate. 





OBITUARY. 


CUTHBERT ARTHUR BRERETON. 


WE regret to have to announce that Mr. C. A. Brereton, 
civil engineer, died last Monday at his house in Twicken- 
ham. Mr. Brereton was the youngest son of the late Mr. 
John Brereton, of Brinton, Norfolk, and was born in 1850. 
After receiving his education at Clifton College he chose 
the profession of civil engineering, and entered the office 
of the late Mr. R. P. Brereton, of Westminster, as a pupil. 
In 1871 he received a Whitworth Exhibition, and in 1872 
he obtained his first important appointment as resident 
engineer to the Llynvi and Ogmore railways and Porth- 
cawl docks in South Wales. This appointment he con- 
tinued to hold until 1876, when he was made executive 
engineer of the Waterford, Dungarvan, and Lismore 
Railway. Between 1881 and 1884 he was connected as 
assistant engineer with the Lewes and East Grinstead 
Railway, and with the City Lines, Inner Circle Railway. 
From 1893 until last September, when the partnership 
expired, he was associated with Sir John Wolfe Barry in 
the latter's business as civil engineer. During this time 
he was identified with Sir John Wolfe Barry in the con- 
struction of numerous undertakings, amongst which we 
may mention Kew Bridge, Barry Docks and Railways, 
Middlesbrough Dock, Surrey Commercial Docks, White- 
chapel and Bow Railway, and the Piccadilly and Brompton 
Tube Railway. He also acted as one of the consulting 
engineers in connection with the Royal Edward Docks at 
Avonmouth and the North-Eastern and Hull and Barnsley 
Railways Joint Dock at Hull. Mr. Brereton was a vice- 
president of the Institution of Civil Engineers, with which 
body he became connected in 1880. He was a Lieut.- 
Colonel of the Engineer and Railway Staff Corps, and an 
associate of the Institution of Naval Architects, having 
joined this institution in 1886. 





DOCKYARD NOTES. 





THE long delay that is to ensue before the new ships are 
commenced at Portsmouth and Devonport Dockyards has 
caused some uneasiness because of the possibility that it may 
lead to a reduction of the personnel of these Dockyards, on 
account of the amount of work available being reduced. At 
present there is no ground for alarm, and it is highly improb- 
able that there will be any discharges. There is plenty of 
work, and the Dockyard officers will no doubt be able to so 
arrange it as to prevent even a temporary reduction. 





THE refit of the armoured cruiser Good Hope, at Ports- 
mouth, is now nearly completed, but there still remains a 
good deal to be done before she is out of hand. Altogether a 
little over £66,000 has been expended on her. The refit has 
been a most extensive one. Not only has the machinery 
been opened up and examined, but the wireless equipment 
has been brought more up to date, and improvements have 
been carried out in the magazines, which have been fitted 
with the most approved cooling apparatus. The cruiser 
Darke is down fora refit at Portsmouth Dockyard at an 
estimated cost of £24,200, and the Argonaut is also to have a 
very large sum spent on her. In addition, several destroyers 
are also to be taken in hand for a thorough overhaul. 





AT Devonport Dockyard there is also a big refitting pro- 
gramme to be got through before March 31st., and there will 
be ample work to keep the present staff going all through the 
winter months. On the newcruiser Lion there is abundance 
of work, and the Indefatigable is still a long way from 
completion. 





IT is stated at Devonport Dockyard that the inconvenience 
caused by the absence of communication between the south 
yard and the South-Western Railway Company, is to be 
overcome by an extension of the line from Ocean Quay, 
under Mount Wise, and so on to the south yard. The Great 
Western Company runs into the north yard at Camel’s Head, 
and great inconvenience is at times experienced in taking 
large armour plates through the tunnel which connects the 
north and the south yards. It would be a great convenience 
to have direct communication with the south yard from the 
South-Western Company’s system, but it would entail the 
cutting of a tunnel from the Ocean Quay to the Mutton Cove 
end of the yard, and this would involve immense expense. 
The statement referred to, therefore, is doubted in dockyard 
circles at Devonport. 


ORDERS have been given by the Admiralty for the whole 
of the twenty new destroyers arranged for in the Naval pro- 
gramme of the present financial year. The destroyers will 
be built at the following ports :—Ferret and Forester at 
Cowes, Acheron and Ariel at Southampton, Archer and 
Attack at Scotstoun, Badger and Beaver at Wallsend, 
Defender and Druid at Dumbarton, Goshawk at Dalmuir, 
Hind, Hornet, and Hydra at Clydebank, Jackal and Tigress 
at Hebburn-on-Tyne, Lapwing and Lizard at Birkenhead, 
Phoenix at Barrow-in-Furness, Sandfly at Newcastle. 





THE Liverpool, the first of the protected cruisers of the 
‘* Town "’ class to be delivered, has been handed over to the 
Admiralty by Vickers, Sons and Maxim. It is only 18} 
months since the keel was laid, and the vessel is not, accord- 
ing to contract, due for delivery until the end of September. 
She is 430ft. long between perpendiculars, 47ft. beam, 15ft. 
3in. in draught, and displaces 4820 tons. On her full-power 
trial the Parsons turbine with which she has been fitted 
maintained for eight hours 24,614 shaft horse-power, and on 
six runs on the measured mile during this trial the speed 
averaged 26.171 knots, which compares with 25 knots antici- 
pated in the design. On the acceptance trial just completed 
the results were most satisfactory. The company has on 
hand another cruiser of the class, the Dartmouth, seven 
others are completing or building, and still others are pro- 
jected. 





THE cruiser Bonaventure and the scout Antelope, with 





eight submarines, arrived in Torbay on Tuesday afternoon 
for important experiments in the use of wireless telegraphy 
in connection with submarines. 





ONE of the latest type of submarine vessels has been fitted 
with wireless apparatus, and messages have been received 
with success, although, as yet, no messages have been sent 
from the submarines. A series of further experiments are to 
be carried out in Babbacombe Bay. 





THE destroyer Hope has been launched from the Walls- 
end shipyard of Swan, Hunter and Wigham Richardson, 
Limited. This vessel is one of the twenty destroyers which 
were ordered for the Naval programme of 1909-1910. The 
main propelling machinery has been made by the Wallsend 
Slipway and Engineering Company, Limited, and consists of 
Parsons’ steam turbines driving three propellers on separate 
shafts. The last-named firm has also made the water-tube 
boilers, which are of the Yarrow type and fired by oil fuel. 
There are four of these, which were put on board before the 
launch. The specified sea speed of the Hope is twenty-seven 
knots. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RABBLE UNIONS. 


Sir,—As a reader of THE ENGINEER, and, I suppose, in common 
with many other workmen, I fully appreciate its value as a 
recorder of engineering matters, and recognise the high character 
of the articles on most subjects which appear in it, but I should 
like to be allowed to say a few words with regard to the article 
in the current issue ve the lock-out of boilermakers. 

I have no connection with the Boilermakers’ Society, but I am 
a trade unionist, and I think many beside myself will be pained 
to read in a periodical of so influential a character an article 
which seems to breathe hostility to all trade unions. I don’t 
think either that the article in question is calculated to promote 
amity between employers and workpeople. With your main 
statement I have no fault to find, viz., that the men should stick 
to the agreement entered into with the employers—not to strike 
without first conferring with them and alesvnaing to reach a 
satisfactory settlement ; that is, of course, the only honourable 
course; also ‘the that sweareth to his neighbour and dis- 
appointeth him not, though it were to his own hindrance,” is com- 
mended in Scripture. There are, however, other remarks of yours 
with which I entirely disagree. You say the agreements have 
been honourably (!) kept by the employers. Now, Sir, I could 
tell you of instances where employers have absolutely ignored 
agreements made by their representatives with trade unions, and 
I claim that the units which compose the trade unions are just as 
honourable as those which make up the Employers’ Federation— 
no more and no less, 

Your talk of ‘“‘rabble unions” is not what one would expect 
from such a source ; it savours of more than contempt. You also 
appear to condemn trades unions root and branch, except for the 
saving clause which approves of the employers making agreements 
with them in preference to arranging with individuals. Now, 
Sir, I am as grieved as you are that some have failed to stand by 
the principle of collective bargaining, but, naturally perbaps, I do 
not limit the advantages of trades unions to that one principle, 
and as your article appears to me to amount to an incitement to 
employers to endeavour to crush the unions, let me ask you, Sir, 
What is the primary cause of the establishment of a trade union ! 
Is it not that where workpeople are disorganised employers so 
often show themselves tyrannical’ And if, for the sake of 
example, we suppose the unions may be crushed, and the 
employers find combined resistance swept away, what will be the 
ultimate result? I think something much worse than trades 
unions, which, whatever their failings as at present constituted, 
are productive of much benefit to a large section of the people, 
and possibly to the whole community. 

I trust you will believe that though I may have expressed my- 
self crudely, I have no desire to be offensive. I enclose my name 
and address, and beg to subscribe myself 

September 12th. A TRADE UNIONIST. 


[If our correspondent will do us the honour of reading again 
not only the article in question, but many that have preceded it, 
he will see that we have no hostility to the unions, of the general 
value of which we are firmly convinced. The sentence to which 
he refers made it clear that the value to the emp/oyers was the 
agency in collective bargaining. To the members, and hence to a 
great portion of the public, the unions are valuable in many ways, 
and we should regret greatly to see their overthrow. We have 
said, our correspondent will allow us to point out, no more than 
the officials of the unions have said, for they have asserted that 
the very existence of the unions is endangered by insubordination. 
When the unions become again the well-ordered bodies they used 
to be we shall regain our respect for them with the greatest 
pleasure.— Ep. THE E.]} 


PROFIT SHARING WITH WORKMEN, 


Srmr,—During a short business visit to Glasgow and district, I 
have been in several towns on the Clyde, where the streets are 
crowded with the locked-out men. Many explanations are put 
forward to account for the general unrest in the ranks of labour, 
and the constant warfare between capital and labour. Many 
causes suggest themselves to my mind, but the chief one appears 
to me, at present, to be the daily publication, during the past few 
months, of the balance sheets of limited liability companies, 
showing, in not a few cases, astounding profits. The question 
arises, cannot some practical scheme be evolved by the business 
brains of Britain to kill industrial strife, and obviate wealth- 
destroying warfare between capital and labour ? 

In this connection let me make one suggestion in the Corres 
pondence Column of THE ENGINEER, viz :—That after the share- 
holders in limited liability companies receive a fair dividend on 
their investment, the remaining profits be apportioned, equally, 
one-third to labour, one-third to management, and the remaining 
third to increase the dividend. 


Glasgow, September 14th, 1910. GILBERT LITTLE. 


KEYING WHEELS TO SHAFTS. 

Sir,—I have been very interested in examining various methods 
of fixing gears and wheels to shafts and sliding wheels in gear 
boxes on different makes of cars. 

One class of drive has particularly taken my fancy—viz., a smal 
V-tooth, almost like a knurling. The writer would like to know 
how this stands up to the work. Is it not likely to stretch the 
boss of the wheel, without being unduly strong! How long has 
it been in use? The writer would like to adopt this method on the 
sliding wheels for lifting cranes, where so much wear takes place 
with the ordinary feather keys, and would like to know if such a 
practice has been adopted successfully. 


September 12th. A, G. 
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ST. ANDREW'S RAPIDS DAM. 


IN our issue of the 12th August we published details of the | 


dam which has been constructed acrosshe Red River at the 
St. Andrew's Rapids in order to maintain the level of water 
in the river during the summer months. The method 
employed for controlling the water is one which has been 
adopted by the French Government for controlling the river 
Seine, and as the various operations required for removing 
the curtains and their supports each year to allow of the 
passage of floods entails a very considerable amount of labour 
and time, it occurred to us that it would be of interest to our 
readers if a different treatment of the problem were put 
before them, making use of the Stoney free roller sluices. 


With this treatment the operations of controlling the water | 


from day to day, or for entirely removing the sluices from the 
flow of water in times of flood, are of the simplest character, 
as they resolve themselves into lifting or lowering thé sluices, 
which, being counterbalanced, only take a comparatively 
small amount of energy, and require only a small staff to 
attend to them. 

We have therefore communicated with Ransomes and 
Rapier, Limited, who have made a great number of Stoney 
sluices of varying sizes and under a wide range of con- 
ditions, and they have furnished us with information and 
sketches, from which the accompanying illustrations have 


| 
the use of Toller bearing in the mechanism. 
sluice is practically water-tight so that there is no appreciable 
| loss through leakage. 

The sluices across the Clyde at Glasgow, which are 80ft. 
clear span, and 12ft. deep, have a lift of 31ft., and these are, 
| at certain periods of the month, lifted by small hydraulic 
| engines on the arrival of half tide at the site, and lowered 

again on the ebb when a similar level is again reached. 
| These sluices have been in successful operation for a con- 
| siderable number of years, and their operation is so simple 
| that the cost of upkeep is practically confined to painting and 
| keeping clean. 
A somewhat similar installation in the Thames has been 
| in operation near Richmond since 1894 with equally good 
| results. 
|. The Stoney sluice, therefore, has been proved to fulfil the 
| duties claimed for it by the makers, and we have confidence 
in placing the present data before our readers. 


HIS MAJESTY’S SHIP BLANCHE. 





THE speed trials of H.M.S. Blanche commenced at 
Pembroke Dockyard, where the preliminary trial was run on 
Monday, August 22nd, and the whole of the trials completed 



















































The’ Stoney 








i, 
was developed on 502.7 revolutions per minute, the 
| sumption being 1,02 1b. and oil .4041b., which ig @ 
to a coal consumption of 1.581b. per shaft horse. 
During this trial also a series of runs was made onpae 
measured mile, and a speed of 25.67 knots was obtaineq win 
a shaft horse-power of 12,755, the engines working at rod 
revolutions per minute, and the boilers being only subject ; 
an air pressure of 1.lin. The whole installation of machine” 
and boilers worked excellently, and the water loss, whic, 
was exceptionally small, was a sure indication of the absolute 
tightness of the joints of the system. It should be added 
| that the trials were run during a period of very stormy 
weather. In May last R. W. Hawthorn, Leslie ang Co. 
Limited, received the contract for the machinery of a sister 
vessel, H.M.S. Active, which is also being built at Pembroke 
Dockyard, The Active follows next in order to the Blonde 
which, in turn, follows the Blanche. P 


Coal coy. 
quivalent 


MINING INSTITUTE OF SCOTLAND. 


ON Saturday, 10th inst., the annual excursion of the Mining 
Institute of Scotland took place to Broxburn, where the members 
who journeyed from all parts of the country, were the guests of the 
Broxburn Oil Company, Limited. During the day the company 
was conducted over the Broxburn Works Retinery, the Breathe, 
Crude Oil Works, and the New Dunnet Mine, in which an electrical 





























been prepared. The same levels, including those of the road- between Devonport and Pembroke by the evening of Saturday | installation has just been completed, In an admirable paper 
way and the top of the piers, have been adhered to. in the same week. The Blanche is the third vessel of the | which he submitted Mr. Wm. Clark, of the Broxburn Oil Com. 
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ST. ANDREW'S RAPIDS DAM—ALTERNATIVE DESIGN OF ONE SLUICE 
Taking the information given us as correct, we cannot Boadicea class, and was launched at Pembroke on November | pany, gave an interesting description of the firm's mines to what 


help being struck by the great saving of first cost, and also in 
the cost of manipulation, which results from the adoption of 
Stoney sluices, and we are tempted to ask what conditions 
prevailed in the case of the Red River which necessitated the 
adoption of the French system in preference to our English 
methods. 

Our illustrations show a general view of the range of sluices 
and also an elevation of one sluice and cross section toa 
larger scale. In the general view and the cross section the out- 
line of the curtain dam construction is indicated in chain-dot 
lines surrounding the work which would have been necessary 
with Stoney sluices. Although it would be quite practicable 
to keep to the 119ft. Sin. width of opening, this width is not 
economical, and therefore eight openings of 90ft. each are 
provided, giving the same total width of waterway, The 
piers are reduced in width from 14ft. to 10ft. Sin., and as there 
is no horizontal pressure transmitted from the bottom of the 
sluice to the sill, the block of masonry forming the sub- 
merged dam is greatly reduced, as shown ‘in cross section. 
The gates are shown the same depth as the curtains, but we 








25th last. She is 385ft. long by 41ft. 6in. beam 
13ft. 6in. draught, and has a displacement of 3360 tons. 

The order for the machinery was placed by the Admiralty 
in the hands of R. and W. Hawthorn, Leslie and Co., 
Limited, St. Peter’s Works, Newcastle-on-Tyne, on April 
19th, 1909. The makers undertook to construct it, run the 
trials, and hand over the vessel by October 10th, 1910, that 
is to say, in less than a period of eighteen months. This is 
thought to be the shortest period in which machinery of this 
type and power has yet been constructed, and, seeing that 
the trials are all satisfactorily completed, and that only the 
opening up remains to be done, there is no doubt but that 
the whole of the work will be completed well within the 
contract time. The machinery consists of an installation of 
Parsons’ turbines, having one high-pressure ahead, and one 
high-pressure astern turbine on each wing shaft, and one 
low-pressure ahead, with which is incorporated one low- 
pressure astern, turbine on each of the centre shafts, that is 
to say, there are four lines of shafting in all. In this vessel 


by 


the latest Admiralty practice of dispensing with a separate 


is known as the Dunnet shale seam. He explained that the mines, 
which are situated about a quarter of a mile north-east of Brox 
burn Village, are only 160 yards distant from the shale breakers 
and retorts. The motive power chiefly employed is electricity, 
obtained from a central power station placed alongside the works 
boilers and within a few yards of the retorts, in which all the 
exhaust steam from the engines is utilised ; the steam instead of 
being supplied directly to the retorts first passes through the 
engines, thus saving fuel. The generating plant at present con- 
sists of one 575 horse-power Belliss and Morcom engine, working 
at a boiler pressure of 90 lb. with 11b. back pressure for forcing 
the exhaust steam into the retorts for the production of ammonia 
water. The engine is coupled to a Siemens three-phase alternator, 
which furnishes current at 525 volts and 50 cycles, giving 470 kilo- 
volt ampéres at 300 revolutions. The power station building is 
constructed to hold two more 575 horse-power generating sets. 
The permanent pumping plant consists of a Sulzer high-lift centri 
fugal pump, direct coupled to a Siemens-Schukert motor, and 
capable of pumping 400 gallons of water per minute to a head of 
780ft., plus the friction of 1740ft. of Zin. diameter pipes and 10ft. 
for suction lift. 

Describing the system of working, Mr. Clark pointed out that 
the seam is 6ft. thick and is overlain by 3ft. of shaly blaes. The 
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are informed that there would be no difficulty in providing 
deeper gates, thereby lowering the crest of the submerged 
dam, and giving additional flood discharge area. 

As the superstructure only has to take vertical loads, the 
road bridge is arranged also to accommodate the operating | 
gear of the sluices and the counterbalance attachments. The 
depth of the bridge is greatly reduced,as it has much less 
mechanism to accommodate. The bridge girders rest upon 
steel towers built on to the top of the masonry piers. The 
sluices are provided with grooves in the piers to enable them 
to be lifted so as to give similar clearance above flood level to 
the curtain dam as carried out, and the saving in complica- 
tions and weight is at once evident. The counterbalance 
weights lower into pits in the piers when the gates are raised. 
Each sluice can be lifted at a speed of about 3ft. per minute 
against the full head of water by the use of a single 3 horse- 
power motor, and thus a staff of two men can easily trans- 
form the dam from the summer conditions of holding up 21ft. 
of water to the flood conditions of having the sluices removed 
entirely free of the river. The sluices can also be lifted 
against full pressure by hand in case of emergency. This 


ease of movement is the result of the pressure against the 
sluice being transferred to the piers through a train of free 
rollers, and also to the counterbalancing of the sluices and | 


| minute. 


General View 


ST. ANDREW’S RAPIDS DAM—ALTERNATIVE DESIGN 


cruising turbine has been carried out, and by doing so an 
improved engine-room arrangement in the limited space 
available has been possible. The turbines are supplied with 
steam by twelve Yarrow boilers of the latest improved type, 
embracing the most recent experience of Hawthorn, Leslie 
and Co., who have probably constructed more boilers of this 
type for H.M. Navy than any other firm. 

The speed trials required were 8 hours at 15,000 shaft | 
horse-power to be followed immediately by 22 hours’ trial at | 
11,000 shaft horse-power, making one continuous period of } 
30 hours, and an 8 hours’ full power trial at the contract 
power of 18,000 shaft horse-power, there being the usual | 


circle, steering, gun and torpedo trials in addition. On the | 
first 8 hours of the 30 hours’ trial 15,274 was the average 
shaft horse-power, the mean revolutions being 472.6 per 
During this trial measured mile runs were taken, | 
which gave a mean speed of 24.4 knots, the corresponding | 
shaft horse-power being 15,473, while the coal consumption | 
was 1.48]b. per horse-power. During the remaining period 
of 22 hours further measured mile runs were taken, when the 
machinery developed exactly 11,000 shaft horse-power, which 
gave a speed of 23.33 knots per hour, while the coal con- 
sumption worked out for this period of 22 hours at 1.78 lb. 
On the full power trial the mean of 18,542 shaft horse-power 


| 
| 
| 


Note:-Chain dot lines __.—. —represent the outline of the work as 


actually carried out. 
Swan Se 


stoop and room method of carrying on operations is in vogue, and 
at present main, north, and south levels are being driven out, 
from which the shale to the rise will be opened up by means of 
self-acting cut-chain braes. 

In a further paper contributed by Mr. William Love, which was 
descriptive of the entire operations of the firm, it was explained 
that the works and mines now cover upwards of 250 acres, and 


| give employment to about 1800 people, of whom one-half are 


employed in the mines. About 1600 tons of oil shale daily, or 


| about 500,000 tons per year, are distilled, and some 18,000,000 


gallons of crude oil refined per annum. The consumption of coal 
averages 400 tons per day. The mineral field has an area of about 
3000 acres, and the oil shale is mined in the same manner as coal, 
The field is partly in the form of a dome, the crude oil works being 
placed in the centre from which the mines radiate, and pits are 
sunk to the deeper parts of the shale seams for the drainage of the 
workings, Mines are also put down on other anticlines. The 
Broxburn shales yield 22 gallons of crude oil and 40 Ib. of sulphate 
of ammonia per ton, while the Roman Camp shales yield 20 gallons 
of crude oil and about 60 1b. of sulphate of ammonia per ton. 








Tue plans submitted by the State of S. Paulo for the 
construction of an extension of the Ferro Funilense Railway, from 
Arthure@ogueira to the banks of the river Mogy-Guassti, have 
beel.approved. 
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PACIFIC TYPE EXPRESS PASSENGER ENGINE, CHEMIN DE FER DU MIDI 




















NEW FRENCH PACIFIC EXPRESS ENGINE, | delivered to all points, requiring power at very much lower | coils and switch on which the tappings for the transmission 


CHEMIN DE FER DU MIDI. 


THROUGH the courtesy of M. Herdner, Ingenieur-en-Chef 
de la Traction, we are enabled to illustrate above and in a 
supplement the very fine compound express engine he has 
designed for the service of the fast heavy trains on the 
Chemin de Fer du Midi. This engine follows the Atlantic type, 


like those in use on the Nord, and marks a very great | 


advance, especially in axle loads, which are among the 
heaviest in France, the total weight of the engine being over 
90 tons. The engines are giving great satisfaction. Out of the 
first order of ten two are fitted with superheaters for purposes 
of comparison, The leading dimensions are as follows : 


Boiler - 
Mean diameter ; 66° 13in. 
Pressure 22S Ib. 
Number of tubes 20 
length between tube plates 10, 6ft 
Interior diameter of the tubes 2,'gin. 
Heating surface — 
Tubes 2429. 54 sq. ft. 
Fire-box 172.22 sq. ft. 
Total 701.76 sq. ft. 
Grate area 42.87 sq ft. 
Cylinders 
H.P., diameter 14. Gin, 
L.P., diameter 24. 4in. 
Stroke 25 fsin, 
Wheels 
Diameter, coupled wheels 76. 37in. 
trailing wheels 48 .42in. 
er 


+ bogie wheels 
Total wheel base 
Total length of engine 
Width (outside) 








Tend 
Water capacity 4401.8 gals. 
Coal capacity § tons 
Wheels, diameter 48. 42in. 
Wheel base 15, 0sft. 
Total length 24. 6ft. 
Width outside 9.92ft. 


ELECTRIC POWER IN THE CONSTRUCTION OF 
THE LOS ANGELES AQUEDUCT. 


SOME interesting particulars concerning the employment 
of electric power in the construction of the Los Angeles 
aqueduct are given in a paper which was read some little time 
ago before the American Institute of Electrical Engineers. 
The Los Angeles aqueduct extends from the intake in Owens 
Valley, about 12 miles north of the town of Independence, to 
the storage reservoirs at the head of the San Fernando Valley, 
about 24 miles distant from the city of Los Angeles, from 
which point the city water department will undertake the 
distribution of the water. 
is 240 miles. From the southern end north to the north 
portal of the Elizabeth Lake tunnel, a distance of 35 miles, 
the work is heavy, consisting to a considerable extent of 
tunnel-boring, including the Elizabeth tunnel, some 2700ft. 
long, through granite rock. Preliminary estimates showed 
that in such sections the power required could be furnished 
much more cheaply from a central generating plant than from 
small engines situated at the points where power was required. 
This section is supplied with power which is purchased from 
the Southern‘California Edison Company, and delivered at one 
of its sub-stations about four miles west of the aqueduct line 
and near the centre of this section. From the Elizabeth Lake 
tunnel to a point 55 miles further north the aqueduct follows 
along the desert in the open, and estimates indicated that the 
conduit excavation and concrete work of lining and cover 
could be done more cheaply by steam shovels and 
gas engines than by the erection of a temporary electric 
generating station. From the Pinto hills north to the intake, 
a distance of 150 miles, there are alternate sections of heavy 
tunnel and of lighter conduit work. 

In the Owens Valley there are numerous creeks flowing 
down the eastern slope of the Sierra Nevada Mountains, 
offering excellent opportunities for power in sufficient 
quantities. Estimates showed that power could be developed 


at the creeks and transmitted along this 150 qiles, and 


The length of the aqueduct proper | 


| cost than that for which it could be furnished in any other | 
It should be mentioned that the power referred to | 


wily. 
here is for constructional purposes only, and should not be 
confused with the large amount of power which may be 
developed along the line of the aqueduct when it is in opera- 
tion, and which will represent a total peak load capacity of 
120,000 horse-power, delivered at a reduced pressure in the 
city. 

For the purpose of supplying power along the section of 
the aqueduct from the intake to the Pinto hills, hydro- 
electric plants have been erected on the Division and Cotton- 
wood creeks. The Division Creek plant is about three miles 
south from the aqueduct intake, and has a capacity of 600 
kilowatts. The effective head obtained is approximately 
1200ft. The power-house equipment consists of one tan- 
gential wheel direct connected to a 2200-volt three-phase 
generator and a battery of transformers, which increase the 
pressure to 33,000 volts. ‘lhe power-house is built of concrete, 
and the same is true of the second station, this construction 
having been adopted because these plants are intended to 
become a part of the permanent aqueduct power system. 
The cost of the power-house and equipment, including three 
cottages, &c., is £42,250. 
is approximately 40 miles south from the Division Creek 
plant. Its equipment consists of two tangential wheels, 
operating under 1200ft. effective head. Each is directly con- 


nected to a 750-kilowatt three-phase 2200-volt generator. | 


These are connected to the 33,000-volt line through trans- 
| formers. This power-house and camp complete cost £9927. 


The transmission line, which is 151 miles long, is made up | 
About one-fifth of the line | 


of three No. 4 bare copper wires. 
passes through rough mountainous country. This line has 
since been extended from its southern end to the aqueduct 
cement plant, a distance of seventeen miles. The object of 
this extension is to deliver surplus power to the cement plant, 
with the idea of supplementing the steam plant. 

| The value of synchronous machines in connection with 
| this undertaking is well marked by the author’s statement 
| that while delivering a distributed load of 1000 kilowatts 
| between the intake and the Pinto hills, 400 to 420 kilowatts 
| can be delivered at the cement works 125 miles away at a 
| pressure of 30,000 volts. This refers to times at which 
| the steam turbines are not connected in parallel with the 
transmission line, but, on putting the turbines in parallel 
and by strengthening the fields of the steam-driven generators, 


800 kilowatts can be delivered at the cement works, the distri- | 


buted load along the lineand voltage drop being the same. 

There are about 74 step-down transformers connected to the 

line in banks of two or three. Most of theseare of 40 kilowatts 

capacity, the remainder being 20 or 80-kilowatt transformers. 
| Many are of the outdoor type. The uses to which the power 
is put are too numerous to be dealt with in full, but refer- 
ence may be made to some of the most important. In 
Owens Valley there are about 20 miles of the aqueduct 
| which can conveniently be built with dredges. Four electric 

shovels are in use for conduit excavation in the open country. 

One mill for regrinding tufa with the cement is situated at 
| Haiwee, 22 miles south of Cottonwood. Electric power is 
| also used at Haiwee for sluicing and other work connected 
| with the building of the earthen dam. There are approxi- 

mately 18 miles of rock tunnels and three miles of earth 

tunnels provided for by this power system. The typical 
| tunnel equipment consists of one air compressor driven by a 
| 100 horse-power 440-volt three-phase induction motor, and 
| one 80-kilowatt motor generator set providing direct current 
| for electric locomotives, lighting and other work inside the 
| tunnels, power for blowers, and for the machine shop, hoists, 
| pumping, &c. There are two suction dredges in operation in 
Owens Valley, each of which is equipped with a 12in. centri- 
fugal pump,‘driven by a 100 horse-power 440-volt induction 
motor, one 40 horse-power motor to run the cutter, another of 
the same power to run the jetting pump for breaking down 
the bank over the cutter, and one 20 horse-power motor for 
operating various hoists. There is also a dipper dredge of 
one and a-half cubic yards capacity. This, which is of the 
friction type, is driven by a 100 horse-power induction motor. 
The step-down transformers in each case are mounted on a 
float with a rack overhead, which rack supports the choke 





The Cottonwood power-house | 


line are made. The connection for the transformer float to 
the dredge is made by means of a three-conductor submarine 
| armoured cable. The cable is stored on a reel on a second 
float attached behind the dredge, with flexible connections to 
the dredge, so that the cable is automatically paid out, and 
when all out the flexible connections are detached and the 
cable wound up, after which the reel float and the transformer 
float are towed up to the dredge together. 
The electric shovels with three-quarter yard buckets and 
25ft. booms used for conduit excavation are of the friction 
| type and are driven by a 75 horse-power 2200-volt induc- 
tion motor. The step-down transformers are mounted on 
trucks, with racks for supporting the choke coils and switches, 
and with two 10-kilowatt 2000-440-volt transformers attached. 
These transformers supply power to concrete mixers operating 
in conjunction with each shovel. Twelve three-ton loco- 
motives are in use in this section of the aqueduct. At each 
end of the EF izabeth Tunnel, which is not supplied from this 
| power system, there is’ one locomotive of this size and one 
six-ton locomotive. 

An interesting section of the paper is that which deals with 
the precautions which have been taken to guard against 
accidents due to the’ presence of gases. One of the long 
tunnels runs through an oil district, and the risk of explosion 
| due to the accumulation of gas in the tunnel has at times 
been very considerable. In order to protect the men against 
danger special sparking devices are used for exploding the 
| gas electrically before the men enter the tunnel. 





|BOARD OF TRADE STATISTICS OF STRIKES 
AND TRADE DISPUTES. 


COMING at a time when conciliation as a method of 
settling disputes in the labour market is upon its trial, this 
year’s report of the Board of Trade as to strikes and lock-outs 
is of particular interest. It appears the number of disputes 
settled by conciliation and arbitration during 1909 is the 
highest yet recorded, and that the number disposed by joint 
boards has increased. To cast aside this method of com- 
posing differences at the present juncture, would therefore 
| appear to be the height of folly. If the integrity and power 
| of the unions can be maintained, we feel sure that the 
leaders of these bodies will learn the lesson of statistics; but 
it is of but little use to preach to irresponsible bodies of 
workmen. When we compare the working hours of the 
country with the hours which are spent in idleness through 
strikes and lock-outs, it will be seen that there is no ground 
for thinking that the working classes are inclined to remain 
idle for the fun of the thing. Out of 3000 million days 
spent at work by the industrial population in 1909, only 
some 2.7 million days, or less than one thousandth of the total 
were spent in idleness owing to industrial reasons. Of the 
working days so lost, no less than 80 per cent. were due to 
the mining and quarrying industries. Perhaps the most 
interesting figures are those which compare the various 
methods of adjusting trade disputes. Out of 436 disputes 
which occurred in 1909, 271 were settled by direct negotia- 
tion; 26 by arbitration ; 36 by conciliation or mediation ; 
51 by return to work on the employers’ terms without 
mediation ; 40 by replacement of workpeople ; 7 by closing 
of works; 5 disputes were either composed by some method 
unknown to the Board of Trade or are still unsettled. These 
figures afford much food for reflection. Who shall say that 
the employers of labour are unreasonable when considerably 
more than half the whole number of disputes in the course of 
a year are settled in the course of friendly counsel with the 
men? In the course of his report, Mr. Askwith also points 
out that: ‘‘ With regard to the results of the disputes which 
began in 1909, it may be mentioned that of the workpeople 
directly involved 11.2 per cent. were affected by disputes 
which were settled in favour of the workpeople; while 22 2 
per cent. were affected by disputes settled in favour of the 
employers. Settlements in the nature of a compromise 
were arrived at in disputes affecting 66 per cent, of the 
workpeople directly involved,”’ 
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HIGH-LIFT CENTRIFUGAL PUMP 


HOLDEN AND BROOKE, LIMITED, MANCHESTER, ENGINEERS 

















Fig. 1—THREE-STAGE PUMP 


HIGH-LIFT CENTRIFUGAL PUMP. 





WE recently had an opportunity of seeing in operationsat 
the works of Holden and Brooke, Limited, of Manchester, a 
three-stage centrifugal pump. It was driven by an electric 
motor direct and designed to deliver 300 gallons per minute, 
against a head of 170ft. when running at 1450 revolutions 
per minute. A perspective view of this pump is given in Fig. 
1, while Fig. 2 represents a sectional elevation of a pump of 
the same pattern but with four stages instead of three, and 
Fig. 4 shows an impeller and one of the middle sections of 
which these pumps are made up. 

The pumps are built on the multiple unit system, 
the number of stages being varied according to the head 
to be overcome. The middle units and end castings are held 


balance water. By leading the latter away to a drain no 
lubricant is carried over with the water passing through the 
pump. The shaft H inside the pump is completely covered 
either by the impellers or by gun-metal bushes in order to 
prevent corrosion. 

In the horizontal pump the end thrust, and in the vertical 
pump the end thrust and weight of the impellers, are 
balanced hydrostatically and automatically without the use 
of the usual thrust bearings. The pressure on the back of 
the last impeller is automatically regulated to that required 
to balance the end thrust by allowing the shaft with the 
impellers and a balance valve to have a slight endwise move- 
ment. This enables the shaft to take up such a position 
that the amount of leakage past the face of the balance valve 
is of such an amount that it requires the necessary pressure 
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Fig. 2—SECTION OF A FOUR-STAGE PUMP 


together by means of long bolts A as shown, and as there is 
no outer casing any leakage at the circumferential joints is 
easily detected. The impellers B are keyed on the shaft H, 
and are constructed of the best cast iron or phosphor bronze 
according to the speed at which they have to revolve, and 
the quality of the water with which they are required to deal. 
They have backwardly bent vanes as shown in Fig. 3, are 
carefully machined, and the neck rings are made as small as 
possible in diameter, reducing friction and leakage to a 
minimum. The guide vanes are also of cast iron or phosphor 
bronze, are separate from the pump bodies, and are renewable. 
They are held in place by the main bolts. The bodies are of 
simple and strong design with ample water passages, and to 
facilitate renewals they are fitted with loose rings in the 
parts which are subject to wear. 

The stufting-box C on the suction cover is of the water- 
sealed type, and is supplied with water which leaks past the 
periphery of the first impeller—thus ensuring a supply as free 
from grit as possible. The suction end bearing D is | 
lubricated by rings E from a large oil well provided with an | 
overflow to prevent overfilling. It has a large renewable | 
bush F. The delivery end bearing G is of the internal type 

| 


fitted with a renewable bush, and is cooled by means of the 
water which balances theend thrust of the impellers. It will be 
observed that as this bearing is constructed with a closed end 


there can be no leakage through it, while any lubricant | only a fraction of 1 per cent. of the total passing through the 
which finds its way out of the bearing only mixes with the' pump. The operation of this balancing arrangement is 


on the back of the impeller to force this water past the small 
orifice J shown in the flange of the delivery end bearing. 
We are informed that the amount of water thus required is 
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—= 
rendered independent of any wear which may take place 
the face of the balance valve, and as wear occurs on the - 
peller neck rings the amount of balance water tends ra 
decrease. The delivery end bearing, the balance valve and 
the renewable valve seating ring ean be removed from the 
pump without disturbing the main bodies or pipe connections 
Fig. 3 is a diagram which has been supplied to us by the 
makers, and which shows the results of a test of one of these 
pumps. From this it will be seen that the efficiency at the 
normal duty is well over 70 per cent. It willalso be observed 
| that as the head on the pump decreases below the normal 
the horse-power required increases. The diagram given jn, 











































‘Fig. 4@—-IMPELLER AND MIDDLE SECTION 





| Fig. 5 shows the results of working with a similar pump, 
| but designed for self regulation under varying heads. In 
this diagram it will be observed that although the power 
curve remains fairly level as the head decreases, and, in fact, 
actually falls as the head becomes small, this is effected only 
by some loss in efficiency at the normal duty of the pump. 
It will be seen, therefore, that the self regulation property of 
this pump has its limitations, and that whereas in certain 
cases it is desirable, in other cases where the head is 
practically constant it is preferable to install pumps without 
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Fig. 5 


self regulation in order to obtain the maximum efficiency 
under the normal working conditions. 


































TRAFFIC IN THE SAINT MARIE CANAL. 





THE immense traffic between Lake Superior and the 
lower lakes of the series of Great Lakes in the United 
States must all pass through the Saint Marie River—or 
strait—and as part of the river is rendered unnavigable 
by rapids, a canal and lock has been built on each side 
of the river, one by the American and the other by the 
Canadian Government. The former has two locks side by side, 
while a third is under construction. The latter has but one 
lock. The safe draught of vessels is about 19ft. For the 
season of 1909, the canals were opened about the middle of 
April and closed—due to the blocking of the river by ice— 
about the middle of December. There was an average traftic 
of 57 vessels daily through the American canal,,and 27 
through the Canadian canal. The total value ofall the 
cargoes was about £125,221,000, and the average distance of 
transportation—or length of voyage—was 809 miles. The 
total traffic was 57,895,000 tons, with vessels of a total net 
registered tonnage of 46,750,000. The total number of 
passengers was 60,000. The American canal traffic comprised 
30,132,370 tons of freight, 28,939,460 tons register, and 27,736 
passengers. The average time of passing through the canal 
and lock, including the waiting for lockage, was 2 hours 
5 minutes. The length of the canal is about 14 miles. On 
the Canadian side the traffic was 27,762,770 tons of freight, 
17,812,250 tons register, and 32,220 passengers. The total 
number of lockages, including both canals, was 13,570. In 
every way the traffic showed a large increase over that of 1908. 
A good percentage of the traffic is iron ore in steamers of 
large capacity, and there is a great rush at the end of the 
season to get out as much as possible before navigation 1s 
closed. The new lock will be completed none too soon for 
the effective handling of traffic at the congested periods. 
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ON THE USE OF AN ACCELEROMETER IN THE 
EASUREMENT OF ROAD RESISTANCE AND 
HORSE-POWER.” 
py H. E. WIMPERIS, M.A., Assoc. M. Inst. C.K., A.M.1.E.E, 
en need has often been felt for some small portable instrument 
jh would measure the resistance to the motion of any moving | 


poh or train of vehicles, and enable a calculation to be made of 
a horse-power necessary for propulsion. If an instrument could 
be obtainec 


yehicle when - 4 
quite easy to deduce from its readings the total amount of the 


force due to the resistances to motion. Those resistances are, of 





Fig. 1-Accelerometer, graduated to !2ft. per sec. per sec. (Models 
have also been made with maximum readings of 8ft., 5ft. and 
Ift. per sec. per sec.) 


course, air resistance, road-surface resistance, and resistance due 
to the friction of the mechanism in motion. To measure these 
resistances the instrument used must be sensitive to very small 
accelerations, and must give a steady reading of the needle even 
when the jolting of the vehicle is considerable. 

The instrument to be described in this paper was designed by 
the author, and brought to a high state of mechanical perfection 
with the experienced aid of Messrs, Elliott Brothers, whose 
valuable assistance it is a pleasure to acknowledge. 
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of the acceleration which it is desired to measure. This would be 
a very serious fault, since such transverse accelerations are very 
common in practice and often of considerable amount, sometimes as 
much as 10ft. per second per second. (This type of error is notice- 
able in the pendulum forms of instrument, where the complicating 
vertical acceleration often far exceeds that of gravity itself.) To 
get over this difficulty the two gear wheels, already mentioned, 
were added, and it was so arranged that the moments of mass 
about the two respective axes should be equal. This equality of 
| mass moments makes the system equivalent to two equal copper 

dises geared together at their circumferences, and each having 


] which would show the negative acceleration of a | their centres of gravity excentric to the same extent. The effect 
* coasting” with the power cut off, it would be | of this is illustrated in the diagram to the right-hand side in 


Fig. 2. Inspection of this diagram will show that forces in the 
direction P will cause the two discs to roll together, whilst forces 
in the direction Q cause no rotation whatever. Forces per- 
pendicular to the paper can, of course, produce no rotation of the 
disc, so that the instrument records the acceleration in one of 
the three directions of space only, and is not affected by whatever 
may be happening in the other two, Thus thedial may even be 
tilted until it is vertical, so that the whole force of gravity acts 
across it without the readings being affected at all. The author 
believes that this is the first accelerometer instrument to read in 
one selected direction only. 

It is evident that when the instrument is tilted in the direction of 
motion the needle will move through an angle corresponding to the 
angle of tilt, and this angle can he read from the (red) graduations on 
the dial. The instrument thus becomes a “‘ gradometer,” and it has 
the property that it can be used just as well for this purpose on a 
var which is climbing a slope as on one which is standing on the 
slope, always provided that the speed of the car is uniform. 
Although the instrument is thus sensitive to slopes, it is the fact 
that the ‘‘ coasting resistance” readings do not need correction on 
account of the measurements having been made up or down hill. 
This appears at first sight surprising. The explanation is, how- 
ever, that when coasting down a hill the slope tends to throw the 
needle forward, whilst the gravitational acceleration due to the 
slope throws it in the opposite direction, and by just an equivalent 
amount, so that the two effects neutralise one another; and were 
there no road resistance whatever the instrument would indicate 
zero. What, in practice, causes the needle to move away from 
the zero mark is the frictional resistances due to motion. The 
needle therefore shows the amount of this resistance, no matter 
whether the motion of the car is on a sloping road or not. 

As a matter of practical convenience it is best to make such 
measurements when ona slight downward slope of from 1 in 30, to 
lin 60. the reasons for this being that the speed then changes 
more slowly, so giving a longer time for taking the readings, and 
the complicating effect—so well known to railway engineers—of 
the change in the momentum stored in rotating parts is then 
insignificantly small. It may be mentioned that if the rotational 
momentum is ¢ per cent. of the translational momentum, the 
true road resistance is ¢ per cent. higher than that deduced from 
the negative acceleration induced by that resistance, and shown 
on the dial of the accelerometer, when running on a /evel road. 
When the road is not level the instrument reading shows the 
acceleration, or retardation, directly due either to the engine, to 
the brakes or to the road resistance (or a combination of them), 





Fig. 2 


The general appearance of the instrument is seen in Fig. 1, and a | 


diagrammatic representation’ of its mechanism is given in Fig. 2. 
To make a measurement of the tractive effort necessary to over- 
come the resistance to motion the instrument is levelled on the 
floor of the car by means of the adjustable leg, and then, when 
the car is coasting, the indication of the needle gives the reading 
in “‘ pounds per ton.” 


The general nature of the internal mechanism may be described 


as a lop-sided copper disc, mounted ona vertical axis and controlled 
in its rotation by a coiled spring. Any acceleration causes the 
heavier side of the disc to lag behind, and so partially wind up the 
spring. The degree to which the spring is wound up measures the 
acceleration. Any tendency of the disc to oscillate is checked by 
a magnetic field at right angles to the plane of the disc. Besides 
these parts there is what is called ‘‘the compensating balance,” 
which causes the instrument to record absolutely correctly, even 
when travelling around railway curves, or when on a road heavily 
cambered to one side or the other. In Fig. 2 the copper dise is 
shown at D ; it has a hole cut in it near the circumference, which 
has the effect of throwing the centre of gravity slightly out of the 
centre of figure. On the pivot of the disc is fastened a spur wheel 
which gears in with another equal spur wheel mounted on a parallel 


axis andl carrying the pointer N. This pointer moves over the | 


scale shown in Fig. 1. It will be seen that there is a small per- 
manent magnet placed so as to ‘‘damp” the motions of the copper 
dise without having any of the ‘‘sticking ” qualities which accom- 
pany frictional damping. The spring which is coiled up by the 
rotation of the disc is not shown, but it lies in the horizontal plane 
just above the disc. In later forms of the instrument the arrange- 
ment described above has been varied slightly, but not so as to 
affect in any way the general principle of working. 

The forces acting at the centre of gravity of the disc are directly 
proportional to the impressed acceleration, but as the disc rotates 
through angles of 30deg., 45 deg., 60 deg., &c., the ‘“‘arm” gets 
less, and the couple twisting the spring does not rise so rapidly as 
the acceleration producing it. The scale has to be pacman in 
accordance with this fact, and the divisions close up when the 
angles get considerable. The law which governs this is that of 


the change of the ratio 





6 
cos 6 

It is now necessary to describe the mode of action of the com 
pensating device. If, whilst the disc is deflected by an acceleration, 
‘second acceleration (or slope) should be acting at right angles to 
the first, there will be an additional couple tending to wind (or 
unwind) the spring. The needle must then give false indications 
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and in all cases where these measurements are desired a knowledge 
of the slope is unnecessary. 

To prove this, let the hill slope be a and let the weight of the 
moving parts of the accelerometer be W. Also let g be the gravi- 
tational constant, « the distance travelled by the car, and F the 
resistance. 


a2 x A 
Then the acceleration of the car is dp? whilst the forces act- 


ing on the car in the direction of its motion are — (W sina + F), 
assuming that the hill slope is against the car. 
But Force = mass x acceleration. 
ie eh ae 
— ( sna+ F)= q x di 
a x 9g a . 
re ae =- Vv (W sina + F), 


the minus sign meaning, of course, a retardation. 

But owing to the slope of the car the needle tends to rest not at 
the zero but at a reading equal to the slope, viz, g sina. So that 
| the needle has to move through this amount before it shows any 
| reading on the other side of the zero. The actual retardation 
reading will therefore be 


é (W sin a + F) gsin a, 


ei 


| which reduces to F Ww feet per second per second. 





If we want to know F, we must multiply this reading 
WwW 
by re and if we prefer, as we usually do, to read F in pounds 


per ton, we must multiply the reading in feet per second per 


second by = J or by 70. In many of the instruments already 
made, the trouble of multiplying by 70 is saved, as the dial is 
graduated directly in pounds per ton. In this calculation it has 
| been tacitly assumed that the rotational momentum is small com- 
pared with that of translation, but it is a simple matter to make the 
| necessary allowances when this is not the case. It is scarcely 
worth while to reproduce the calculation, as the custom of making 
the road resistance measurements on a slight down grade makes 
the correction negligible even when the road wheels are unusually 
| heavy ones. 
| Inthe preceding calculation F was the resistance encountered, but 


| it could equally have stood for the brake resistance as well, and— 


} 











with its sign changed—for the tractive effort of the engine. What- 
ever may be happening to the car the instrument records the net 
effect of engine effort, braking resistance, and road resistance, and 
is not affected by hill slope. is fact it is that renders,the instru- 
ment capable of reading the slope of any hill up which the car may 
be climbing at a stéady , since the braking effect is then zerv 
and the reading is the di between the effort of the engine 
and the road resistance. This amountmust, however, be equal to 
the gravitational resistance overcome or the would not be 
steady, and as the gravitational resistance is directly proportional 
to the steepness of the slope, it follows that the instrument reading 
is also proportional to that steepness. 


TRAIN AND ROAD RESISTANCE. 
Many measurements with this instrument have now been made 
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Fig. 3—Resistance and Horse-power Curves for Motor Wagon 


on roads and on railway lines ; in the latter case a very fine spring 
is fitted, and readings can be made to 4 |b. per ton—in a recent 
case the author measured the train resistance at about 65 miles 
per hour as from 19 lb. to 21 lb. per ton, rising to 30 lb. on some 
curves, and sinking to 10 lb. at about 10 miles per hour. Most of 
the measurements to be described in this paper were made on 
motor vehicles running on roads. 

Table I. shows the results of a number of tests taken with the 
accelerometer on different kinds of road surface. Measurements 
of this kind are rare, since the dynamometer method of measure- 
ment is very clumsy, and is liable to inaccuracy if the slope of the 
road is incorrectly estimated. The present measurements are 
free from that type of error. 

Muddy roads, as might be expected, show higher resistance 
than dry ones, but the low resistance on granite setts would 
hardly have been anticipated, nor the great increase in resist- 
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Fig. 4—Resistance Curves for Touring Car 


ance when travelling over sticky tar macadam roads with plain, 
flat, steel tires. 

The author has not yet had opportnnity to make measurements 
on pneumatic tires which are comparable with any of these. So 
far as tests are available, however, they do not show any very 
great difference in the road resistance between these two types 
of tire. 


MEASUREMENTS OF RESISTANCE AND HORSE-POWER AT VARIOUS 
SPEEDS. 

A series of tests has also been taken on motor vehicles when 
running at different speeds on good hard main roads. These are 
tabulated in Tables I1., III., and 1V., and the curves correspond- 
ing to them are shown in Figs. 3, 4, and 5. Table II. shows the 
results of one of the earliest tests made, but the author believes 
the results to be fairly accurate. Tables III. and IV. are made up 
of tests of a more extended character, and every reading was 
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carefully checked by repeated observations, \ The earlier tests were 
made on a heavy motor wagon, and the later ones on a fairly heavy 
touring car, both fitted with solid rubber tires and both having 
the same type and power of engine. 
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Fig. 5—Resistance and Horse-power Curves for Touring Car 


TABLE I. 


Condition of wind on these various tests differed on each, but fairly still 
days were chosen. 











+) x 
B32 /F 
238) 2. 
Sos Fs 
Nature and condition 25 5 2 = Nature of motor Tires. 
$s = £& vehicle. 
§ 3°) 2 
(Tar macadam, hard..| 65 10 \ Motor wagon, total Steel behind, 
] Ditto, soft and cut-| 140 10 weight loaded, solidrubber 
up j 4.3 tons in front 
(Granite setts 50 10 Ditto Ditto 
_e. dry main road 73 15 | Heavy touring car, Solid rubber 
a total weight loaded, 
| | 2.25 tons 
\ Half rolled road metal | 150 15 Ditto Ditto 
Clean wood pavement} 70 10 Motor wagon, total Ditto 
{ with tram lines | weight loaded, 4.35 
| tons 
Tar macadam dry and| 70 10 Ditto Ditto 
hard | 
“ Ditto, very muddy| 95 10 Ditto Ditto 
and sticky * | 
Road metal, partly} 120 10 Ditto Ditto 
rolled , | 
Ditto, unrolled... ..| 200 10 Ditto Ditto 


TABLE IL.— Coasting Resistance at Various Speeds on Motor Wagon 
Fitted with Tilt Body and Solid Rubber Tires. 


Total weight loaded, 3.28 tons. Engine speed at 15 m.p.h, = 1000 r.p.m. 
These measurements are shown plotted in Fig. 3. 
Tests taken on windless day. Roads were good, hard, main roads. 


Coasting resistance in Ib. per ton. 


Speed, m.p.h. = 
Clutch out. 


Neutral gear. 


Ignition off. 














0 55 40 35 
24 55 40 3: 
5 57 42 40 
74 60 45 40 
10 | 65 50 45 
124 75 55 50 
15 85 65 55 
174 105 80 60 
20 = 95 65 
224 } _- 110 70 
25 _ _ 80 


The rise of resistance at higher speeds due largely to the growing 
importance of air resistance is very noticeable. To the author it was 
so unexpected that a wagon running at 15 miles per hour should be 
appreciably affected by air resistance, that he at once attributed 
the rise to some other cause to be ascertained. Part of the rise 
is, no doubt, due to a term proportional to the speed and corre- 
sponding to the loss of energy through the bumpiness of even the 
best roads. The simplest formule to suit these curves are, how- 
ever, of two terms only—a constant term and a term proportional 
to the velocity squared. Thus, for the motor wagon if we call 
the resistance overcome at the clutch R in pounds per ton, we 
find from Fig. 3 that— 

Vv 


"R= 38413 (5). 
10 


where V is speed in miles per hour. 
Also for the touring car—from Fig. 5— 


i _ (V\2 
R = 47 + 7) 
7+11 (70) 


One often sees air resistance formule given in terms of the 
‘*exposed area ” of the car, as well as of the velocity. It is, how- 
ever, difficult to say what the exposed area really is. In the case 
of the motor wagon which had a tilt body, the author prefers not 
to hazard any estimate, but in the case of the touring car the pro- 
jected area of the front of the car was 28 square feet. Then there 
must be an allowance made for the existence of the canopy, the 
rear curtains, and two end side curtains, which were all in position. 
If one hazards a guess of 50 per cent. extra allowance for these, 
one gets an ‘‘ exposed area” of 42 square feet, and, combining this 
with the readings obtained in ‘‘ neutral” gear, we have 


r\2 
Air resistance per square foot = 0-40 (70) in pounds, 


The author hopes to obtain values of these coefficients for various 
shapes of body, hood, and screen. 


TABLE ILl.— Coasting Resistance at Various Speeds on Heavy 
Touring Car Fitted with Solid Rubber Tires, 


Total weight loaded, 2.25 tons. 
Car fitted with fixed canopy, g’ screen (in use), and side curtains (end 
and last pair of side ones down). 
Engine speed at 20 m.p.h. = 970 r.p.m. 
Tests taken against a slight head wind. Roads good and hard. 
These measurements are seen plotted in Fig. 4. 











Coasting resistance in lb. per ton, 
Speed, m.p.h. - a - 
Ignition off. Clutch out. | Neutral gear. 
5 60 49 } 45 
8 — — | 50 
1 71 it 60 
15 8s 75 60 
18 -- — 70 
20 m2 9 80 
22 120 ~- _ 
24 — 110 — 
25 can - 92 
28 | -- — 100 





TABLE IV. 


Same as Table III., except that readings have been’ combined with 
observations taken on a separate instrument by another observer (the 
readings taken on the two instruments had a maximum difference of 
31b. per ton). The double set of observations were plotted, and a fair 
curve drawn through them; the above figures are readings from this 
curve. The corresponding curves are seen in Fig. 5. 





Coasting resistance in Ib. per ton. 
Speed, m.p.h. 
Chatch out. 


Ignition off. Neutral gear. 








5 60 iO 46 
10 71 59 53 
ES 87 73 63 
20 lll | 92 76 
22 122 | wl 82 
25 _ | 118 v2 
30 _ | os 112 


engine friction is well known to be independent of the load. pro- 
vided the speed is constant, it is possible to calculate the indicated 
horse-power from the ‘‘ignition off” curves, and the indicated 
horse-power curves are shown accordingly. 
horse-power to indicated horse-power at any speed is, of course, 
the mechanical efticiency of the engine. The mechanical efficiency 


can also be obtained as the ratio of the height of the resistance 


curve when ‘ declutched ” to the height with ‘ignition off.” 

It also follows that on any such test as those described a measure- 
ment of the amount of fuel used will enable a figure to be obtained 
for the mean thermal efficiency of the engine during the run. 





The figure in these tests came out at about 12 per cent., but it 
varies, of course, with the individual circumstances of the test ; 


| by keeping the speed nearly constant a good brake-efficiency test 


can be got under much more rea! conditions than on a test bench. 
The horse-power is obtained from the road resistance and 
speedometer measurements, from the following formula : 


LP = m.p.h. 


road resistance in lb. ton x car weight in tons 


37D 


ENGINE FRICTION AND CLUTCH RESISTANCE. 


It is important to notice how the engine friction varies with the 
: It has already been established by the investi- 
gations of several observers that engine friction is independent of 


speed of rotation. 
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the load. A few have also shown that it is, however, dependent 


on the speed, and this is exactly what the author has found. The 
differences in the heights of the upper pairs of curves in Figs. 3 
and 5 are shown plotted in the upper part of Fig. 6, where the 
engine friction is seen to follow some such law as 


R= 10 +10 (“sea0') Ib. per ton. 


The author has not found any measurable difference in this 
resistance due to changes in position of the throttle lever. The 
dependence of the resistance on engine speed arises from the fact 
that the rubbing surfaces are lubricated, and hence the laws of 
fluid friction in part apply.: 

In the lower half of Fig. 6 is seen the result of plotting the 
differences in heights of the lower pairs of resistance curves in 
Figs. 3 and 5, This shows the effort necessary to rotate the inner 
part of the clutch with the shaft and gearing connected toit. The 
great rise of resistance with speed is remarkable, and the following 
formula is approximately followed : 

2= 5 + 12 (T:P-™)? ih, per ton. 

I 5 + 12 (Sah) Ib. per ton 
It is difficult to decide exactly what this means, but since the 
measurements are in agreement there would seem to be little 
reason to doubt the reality of the result. The most likely reasons 
seem to be either that, as the inner part of the clutch is perforated 








It will be noticed that in Figs. 3 and 5 curves of brake horse- 
power based on the resistance at the clutch are shown, As the 


with many holes in order to lighten it, and as the outer part is not 
so perforated, the action resulting has been that of an air pump, 


The ratio of brake 


or else that there is an unexpectedly large loss of power j 
rotation of the change-s wheels se poste set filled with - 
usual thick lubricant. It is, in any case, an undoubted fact that 
when running down hill the vehicles ran much more freely jn th, 
neutral gear than when declutched. Fig. 5 shows that when 
running steadily down a slope of 1 in 20 the speed, when i 
clutched, would be 24 miles per hour, and when in the neutral 
gear 6 miles per hour more. Further tests on this point ‘ie 
needed before the cause of the phenomenon can be determined - 
but it seems that power is going to waste, particularly at high 
speeds, , 


ENGINE TORQUE, 


In Fig. 7 some curves of resistance and torque at various 
IS Car 
speeds are shown plotted. 
The lower continuous curve is the coasting resistance (at cluteh) 
’ 
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Fig. 7—Engine Torque and Resistance on a Touring Car 
and the one crossing it is the torque curve as obtained by the usual 


bench test with the engine governor at its normal setting. The 
two dotted curves parallel to the lower resistance eurve are the 





| curves of total resistance when ascending grades of 1 in 20 or 1 in 
| 12. The upper dotted torque curve is that corresponding to the 
| engine being on second speed instead of on top (third) speed, 

| These curves give a great deal of information ; they show that 
| on a level road the engine speed on top gear, with the throttle full 
open, will be at the crossing of the two curves, viz., at 18 miles 
perhour. If, now, the road begins to ascend, the resistance curve 
rises bodily upwards, keeping parallel to itself, and so the crossing 
point of the two curves moves nearer in, showing a lower steady 
speed. This goes on until the crest of the torque curveis reached, 
when the motion becomes unstable, and the engine will stop unless 
the gear be changed. This point evidently comes just before the 
slope rises to a steepness of 1 in 20. Then on change of gear to 
the second speed, the hill getting continuously steeper, we get 
eventually to the point where the speed sinks below 10 miles per 
hour, when the point of instability on this second torque curve 
| gets dangerously near—it evidently comes just after the slope 
; exceeds a 1 in 12 grade. And so on with slower speeds and still 
| steeper slopes. 

| What has been stated above assumes the throttle wide open— 
| as it would be when ascending a steep hill—and it is interesting 
| to consider the case in which the vehicle is travelling on a level 
road at 12 miles per hour whilst the throttle is wide open. 
From the diagram it is seen that the engine is then giving much 
more than twice the torque necessary to overcome the road 
resistance, and that the balance goes to accelerate the motion 
of the car. In this particular case the excess effort is about 
90 lb. per ton, and a force of 901b. acting on a mass weighing 


p90 x 82 _ 1 set, 
2240 





a ton would produce an acceleration o per 
second per second, which would, therefore, be the acceleration of 
the car at this point. At a corresponding point on the second 
speed curve the acceleration at seven miles per hour would 
be nearly 3ft. per second per second, and on the low speed 
it would be greater still. Starting accelerations are even 
higher still, owing to the sudden liberation of the energy 
stored up in the rotating clutch or fly-wheel, but the author 
has never seen either an acceleration or a retardation exceeding 
10ft. per second per second, or 700 Ib. per ton. It seems that with 
touring cars the braking causes as great a strain in the transmission 
mechanism as the most powerful effort of the engine, whilst in the 
case of motor wagons by far the greatest stress is caused by the 
braking—particularly by the foot brake—and the transmission 
mechanism should certainly be amply strong enough to transmit a 
twisting moment equivalent to a force at the circumference of the 
rear road wheels of 700 lb. for every ton of the total weight on «ill 
four wheels 
CONCLUSION, 


It has not been possible to include a description of more than a 
few of the tests which have been carried out ; but the general 
conclusions which have so far been reached may be set out as 
follows :— : 

(1) By the use of the accelerometer the road resistance of dif- 
ferent kinds of roads or tracks, under various weather conditions, 
can be measured and compared. ‘ 

(2) The amount of air resistance due to various forms of vehicle 
can be at once determined. 

(3) The mechanical and thermal efficiency of the engine at 
various speeds can be obtained under real working conditions. _ 

(4) The brake horse-power exerted by the engine when running 
at various speeds on the road can be easily obtained. . 

(5) It is possible to trace step by step the losses of power in 
transmission. : 

(6) It is possible to make a definite allowance for motor vehicles 
which are specified to show a given fuel economy (such as gross-ton- 
miles per gallon of fuel), and which may have to run their tests on 
exceptionally heavy roads. f 

(7) Lastly, the use of the accelerometer enables a useful inter- 
pretation to be given to speed and efficiency tests which are 
carried out on specially prepared motor tracks, having character- 
istics different from those of the ordinary highway, at unrestricted 





speeds, 
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UNDERGROUND TELEPHONE WIRES. 


A CASE which illustrates in a very forcible manner the 
difficulties attending the development of the telephone service, 
was recently decided by the Railway and Canal Commissioners. 
Itappeared in 1908 that the Postmaster-General desired to erect 
overhead telegraph wires in the borough of Croydon. The 
corporation of the borough refused to consent to the wires 
being placed overhead at all; although they gave their con- 
sent to such wires being placed underground. — The difference 
in cost between the two systems amounted to £726. The Post- 
master-General, havingalready spent £65 ,000 on underground, 
as against £1800 on overhead, wires in this particular borough, 
came to the conclusion that he had done enough, and he con- 
sequently brought the matter before the County-court, in 
accordance with the provisions of the Telegraph Acts. The 
grounds of objection raised by the corporation to overhead 
wires were five in number. They asserted (1) that such wires 
tend to lower the letting value and to depreciate the letting 
value of house property in the roads where they are erected ; 
(2) that they disfigure the roads in which they are erected ; 
(3) that they are a source of danger in times of storm and 
tempest ; (4) that they are a nuisance and a disturbance to 
domestic peace and comfort, by reason of the noise caused by 
the vibration of the wires; (5) that they are obstructions to 
the traffic, and dangerous on that account. 

The County-court Judge found against the corporation, 
in spite of all these objections, and the corporation appealed 
to the Railway and Canal Commissioners. Ina judgement in 
which they express concurrence with the views of the County- 
court Judge, the Commissioners have declared that no good 
reason exists for leaving nothing but underground wires in 
Croydon. As Mr. Justice A. T, Lawrence said :—‘ The 
difference in cost of the underground system and the overhead 
system is so enormous—about 355 per cent—that if we were 
to accede to the argument for the corporation we should be 
either so cramping the telephone system in the country as to 
limit its general utility, or we shou!d be making the taxpayers 
bear the cost of the amenities of the borough of Croydon.”’ 
The objections raised by the corporation only require to be 
read in order to be rejected by any person who is not about 
fifty years behind the times. Moreover, if one examines the 
evidence upon which the Croydon Corporation was relying to 
support that «esthetic objection, it is of the flimsiest possible 
character. 

The corporation canvassed all the residents in the roads to 
be affected, sending a postcard for a reply, and in all, rather 
less than 50 per cent of those canvassed replied and objected. 
It is obvious from this that s«sthetic feeling does not run very 
high in Croydon. The fact is, of course, that people living in 
towns have come to regard certain unsightly objects as 
necessities of life. They have accepted the position outlined by 
Lord Chelmsford in the case of St. Helens Smelting Company 
Tipping :—‘‘ If a man lives in a town, of necessity he should 
subject himself to the consequences of those operations of 
trade which may be carried on in his immediate locality, 
which are actually necessary for trade and commerce, also for 
the enjoyment of property and for the benefit of the inhabi- 
tants in the town and the public at large.’’ The Railway 
and Canal Commissioners have now declared that the Post- 
master-General may adopt the overhead system, unless the 
corporation give notice within a certain time that they will 
bear the extra cost of laying the lines underground in any 
street. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Boom in Galvanised Iron. 

THE most flourishing section of the finished trade is still 
that engaged in the production of galvanised sheets. Mills are, for 
the most part, working at their utmost capacity, and there is still 
a steady influx of orders on home and export account. The 
majority of makers now decline business at less than £11 10s., 
f.o.b. Liverpool, and an additional 5s, is demanded on forward 
contracts. From merchants, however, supplies can still be had in 
limited quantities at £11 5s. per ton, delivered Liverpool, or equal. 
Most of the activity is attributable to the keen export demand. 
The figures relating to the August shipment create a good impres- 
sion, showing, as they do, an export of 49,849 tons, of the value of 
£627,674, compared with 34,294 tons, of the value of £414,341, in 
August of last year. The principal purchasers are :—Australia, 
with 10,186 tons, against 692] tons; India, 8446 tons, against 
$257 tons; the Argentine, 6531 tons, against 6444 tons ; Japan, 
4591 tons, against 1643 tons; South Africa, 2209 tons, against 
1073 tons ; a.d New Zealand, 2045 tons, against 1346 tons. For 
the eight completed months of the year the shipments of galvanised 
sheets bulk at 396,849 tons, compared with 305,293 tons in the 
corresponding eight months of last year, and the value is returned 
at £4,910,506, compared with £4,194,390. 


Prices in Galvanised Hollow Ware Trade. 


In the galvanised hollow ware trade efforts are still in pro- 
gress to secure an understanding with regard to selling prices. 
Makers have lately put up their prices about 10 per cent., but this 
it is said, is quite insufficient to cover the higher price of thin steel 
plates. A year ago this could be bought for £7 7s. 6d., whereas 
at present it is about £2 5s. above this. The actual addition to 
the cost of manufacture involved by this increase would be about 
15 per cent. Apart from the higher cost of labour and other 
materials, there must, it is said, be a rise in price to cover this 
extra cost. This material, by the way, continues scarce and diffi- 
cult to obtain. Cold rolled and close annealed stamping sheets are 
quoted £9 10s. for singles and £9 15s. for doubles, but steel shects 
for working up purposes imported into this district mainly from 
South Wales, can, of course, be had at under these figures. ' Large 
tinned sheets, the product of the East Worcestershire works 
mainly, are quoted £1 10s. per cwt., or £30 per ton. 


Bars and the Proposed Association. 


In the marked bar trade there is still a steady demand, 
and makers are well employed. The improvement in the call for 
unmarked bars is maintained, and although the trade falls short of 
the productive capacity of the district, producers take a hopeful 
view of the position. The general quotation for merchant qualities 
is £6 5s, delivered Birmingham, and while this price would 
probably be shaded for a good order for early delivery, the ten- 
dency of quotations is toharden. The minimum current figure is 
£6 2s, 6d., and it is hoped that this will not be persevered in very 
long. A great deal, however, depends upon whether any more is 
heard of the attempts to get the makers in this trade to consent to 
the formation of an association for price regulation. At present 
so little is heard of the movement that it is feared that it has 
become well nigh defunct. The figures, it will be remembered, 
which the promoters contemplated establishing were as follows :— 
Crown cable iron, £6 12s. 6d. or £6 lds. per ton; chain bars, 





ordinary quality, £6 7s. 6d.; merchant bars, £6 5s.; bolt iron, 
£6 2s, 6d. or £6 5s., and nut iron, £6 or £6 2s, 6d. per ton. 
Hoops are quoted on the open market £6 15s, for common, and 
£7 5s. for superior sorts, and tube strip £6 10s. to £6 12s. 6d., 
according to size of order. 


Pig Iron. 

The pig iron trade keeps healthy, and business is re- 
assured by the recovery in the Cleveland warrant market, and 
also by the distinctly better accounts of the American iron market. 
If the labour troubles were out of the way, there would be much 
more inclination to buy, and makers’ position would be improved. 
At present buyers are exhibiting a certain amount of hesitancy 
which is certainly not an assistance to the trade. Prices, howeve’, 
keep firm, and the best is hoped for, Quotations are named at: 
Forge pig iron: Staffordshire common, 48s. 6d.; part-mine, 51s. 
to 52s.; best all-mine forge, 85s.; foundry, 90s.; cold blast, 115s. ; 
Northamptonshire, 49s. 6d. to 50s. 6d.; Derbyshire, 51s, 6d. to 
52s. 6d.; North Staffordshire forge, 50s. to 51s.; best, 58s. to 59s, 


Steel. 

Steel, both rolled and raw, sells very freely, Bessemer 
half product bars being £5, and Siemens ditto £5 2s, 6d. per ton. 
Rolled mild steel bars are £6 15s., and Lancashire boiler plates 
£7 17s. 6d, upwards for ordinary qualities, and £8 to £8 2s, 6d. 
for best. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
A Weak Market. 

THE position of pig iron continues weak, and prices on 
‘Tuesday on the Iron Exchange ruled generally in buyers’ favour. 
There were, however, few changes to note in this direction, except, 
perhaps, Middlesbrough brands, which were 6d. per ton lower. 
There are reports of American inquiry, but so far it has not 
materialised, and the market closed tlat. 


Finished Iron and Steel. 
Demand in this department was also slow. There is little 
foreign semi-manufactured stuff on offer, and this tends to keep 
up the price of English billets. 


Copper, Lead, and Tin. 
Copper: Tubes were unchanged, but sheets and tough 
ingot had a downward tendency. Lead: Sheets in moderate 
inquiry at late rates, Tin: English ingots rather lower. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. to 53s. 6d.; 
Staffordshire, 54s.; Derbyshire, 54s.; Northamptonshire, 55s, 9d.; 
Middlesbrough, open brands, prompt, 58s, 4d.; October-December, 
58s, 10d. Scotch: Gartsherrie, 61s. to61s. 6d.; Glengarnock, 60s. 6d. 
to 61s. (official 61s.) ; Eglinton, 59s. 6d. to 60s., delivered Manchester. 
West Coast hematite, 67s. to 67s, 6d.; East Coast ditto, 63s. 6d. to 
64s., both f.0.t. Delivered Preston: Gartsherrie, 60s. to 60s. 6d.; 
Glengarnock, 59s. 6d. to 60s. (official 60s.); Eglinton, 58s. 6d. to 
59s. Delivered Heysham: Gartsherrie, 59s, to 59s. 6d.; Glengar- 
nock, 58s, 6d. to 59s. (official 59s. ); Eglinton, 57s, 6d. to58s. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. 
Steel: Bars, £6 15s.; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 12s, 6d. 
to £7 17s. 6d.; plates for tank, girder, and bridge work, £7; English 
billets, £5 5s, to £5 7s. 6d.; foreign ditto (nominal), £5 to £5 2s. 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £71; tough 
ingot, £60 10s. to £61; best selected, £60 10s. to £61 per ton ; 
copper tubes, 84d.; brass tubes, 6d.; condenser, 7$d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 6}d.; yellow 
metal, 6d. per lb, Sheet lead, £16 per ton. English tin ingots, 
£158 per ton. Aluminium, £76 to £77 per ton. 


Lancashire Coal Trade. 

The dulness prevailing in the cotton trade is reflected on 
the Coal Exchange. The attendance on Tuesday was very meagre, 
and buyers were not much in evidence. ‘There was a rather better 
report of the house coal trade, but sales are only effected at some 
reduction on the official rates. In steam and shipping there was 
no particular change to note. 

BARROW-IN-FURNESS, Thursday. 
Hematite. 

There is in the hematite pig iron trade evidences of more 
life. Throughout the district makers are busy and are ex- 
periencing a good steady demand for their iron. The output was 
recently increased, and still the whole of the iron is finding im- 
mediate consumption. The local demand is good, and on general 
home and also on continental account more inquiry is being made 
for iron. For future deliveries of iron some business is being done, 
and now smelters are well off in this respect. Prices are harder 
with makers, quoting 67s. 6d. to 68s. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron. Special qualities of iron, for 
which there is a good steady request, are quoted at 70s. per ton 
net. In the warrant market there is no business done, and it is 
seldom a quotation is given. Sellers are firm in their price of 
65s, 6d. per ton net cash, and at a month the rate is 66s. per ton. 
The stores of warrant iron are slightly down on the week to 
27,060 tons. 


Steel. 

The steel trade presents no new features. The activity 
at Barrow is centred in Bessemer qualities of steel. For rails there 
is a steady request on home and colonial account, and the mills 
are well employed. Shipments are being made from Barrow to 
some of the larger ports, where the rails go to make up general 
cargoes for abroad. Steel rails of heavy sections are quoted at 
£5 10s. per ton. For light rails there is not much call, and prices 
are unchanged. Heavy tram sections are quoted at about £8 10s. 
per ton, and represent a limited business, In West Cumberland 
the rail mills are busy, but some of the other departments are idle. 
For tin bars there is a fair demand on home account, and ship- 
ments are being regularly made from Barrow coastwise. Hoo 
represent a steady business at £7 7s. 6d. per ton. Chilled wheels 
are being turned out at Barrow for the Argentine. For steel 
shipbuilding material there is a good demand, but no business is 
coming to Barrow, local requirements being supplied from South 
Wales and Scotland. The shipyard trouble, however, is having an 
effect on the demand for ship plates, &c. 


Shipbuilding and Engineering. 

At Barrow the shipbuilders are stil] locked out, and so 
far as Barrow is concerned there is nothing to report, negotiations, 
such as they are, being carried on elsewhere. The engineering 
shops are busy on marine and gun work. 


Shipping and Fuel. 

The shipments of iron last week from West Coast ports 
reached 8255 tons and steel 7744 tons, a combined total of 15,999 
tons and a decline on the week of 1236 tons. The shipments of 
pig iron and steel for this year stand now at 495,605 tons, as com- 
pared with 426,237 tons, an increase on the year of 69,368 tons. 
The demand for coal is rather brisker. Good steam sorts of either 
Lancashire or Yorkshire coal are quoted at 12s. to 16s. per ton 
delivered. The demand for domestic coal is still easy. Prices 
range from 17s, 6d. to 28s. per ton delivered. East Coast coke is 
in fuller demand at 21s. 9d. per ton delivered, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is rather a quieter feeling in the local trade situa- 
tion, due in a great measure to the uncertain outlook created by 
the labour troubles in the shipyards and elsewhere. No fresh 
business is coming forward from shipbuilders, who are, moreover, 
in no hurry to take deliveries of material already ordered. The 
effect on the iron market has been to lessen inquiry all round, and 
the easier quotations for pig iron induce consumers to hold aloof 
still further in the hope that prices are on the down grade. How- 
ever, any material drop in values is not likely. 


Moulders’ Wages Advanced. 

As a result of a conference between the representatives of 
the employers and the men, it has been agreed that the wages of 
local moulders be advanced by 1s. per week. The application was 
originally for 2s., but the decision is in the nature of a com- 
promise, the men deciding to accept one-half with liberty to 
reopen the question next May. The increase takes effect as from 
the 24th inst., and wages will then be 1s. below the standard of 
42s, per week, at which they stood prior to Sir Hugh Bell’s arbitra- 
tion a couple of years ago. 


The Coal Trade. 

Following the broken time of last week, a fairly full 
week’s work has been. put in by the collieries this week, and the 
position of the market is firm, although weakening influences are 
to be found in the labour troubles in Lancashire and in the ship- 
building trade. But these are counterbalanced by some other 
factors. Shipments are on a heavy scale again. 


House Coal. 

The house coal trade is gradually improving, collieries 
being able to work better time, and stocks are once more on the 
light side owing to the race week stoppages. The London demand 
is becoming stronger. Best hand-picked coals are very firm, and, 
generally speaking, the trend of market prices is upward. Fewer 
spot lots are on offer. Pit prices:—Best Barnsley, 12s. 6d. to 
13s. 6d.; ditto, secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

A firm tone characterises the hard coal market, despite 
the unsatisfactory features already referred to. Industrial con- 
sumption is moving upwards, and heavy tonnages are going for 
shipment. There was a considerable reduction in outputs last 
week in the Doncaster district, which has helped the position. 
Prices are very steady at 9s. to 9s. 6d. per ton at the pits. 


Gas Coal, Slacks and Coke. 

The output of gas fuel is well taken up, many of the large 
gasworks now laying in heavy stocks. Shipments continue at 
about the same level as recently. Slacks are well held, despite the 
larger outputs of house coal, but the fears of labour troubles in 
the cotton districts have rather weakened the general tone. How- 
ever, there is no material change in values, which remain at :— 
Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 
5s. 9d.; seconds, 3s, 9d. to 4s. 3d. Coke is showing considerable 
firmness at 12s. 6d, to 13s. for best washed, and lls. to 12s, for 
unwashed per ton at the ovens. 


The Iron Market. 

There continues to be a marked absence of movement in 
the local pig iron market. Prices are, on the whole, unchanged, but 
sellers are not so firm, except for the best brands of iron. The 
weakness of the warrant market due to the shipyard dispute, has 
affected common iron, but hematite prices are maintained by the 
difficulty of getting ore supplies. Best brands of hematite are 79s. 
to 80s. West Coast, and 74s. to 75s. East Coast. Other quotations 
are :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 foundry, 
No. 4 forge, mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, 
No, 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 4¥s., al 
per ton net, delivered Sheffield or Rotherham. East Coast hema- 
tites, mixed numbers, are 71s., less 24 per cent. discount. 


The Steel Trade. 

Little change can be reported in the condition of the steel 
trades. The large firms are all ah in their leading departments, 
with the exception of railway material, orders for which are ona 
small scale from the home railway companies. But on heavy cast- 
ings and forgings local plant is well engaged, and in armament 
material—armour plate, guns, and projectiles—there is suffi- 
cient work to enable these departments to operate close on full 
time. As already reported, the shipyard dispute has resulted in 
a check to busi with shipbuilders, but locaily it is thought that 
the matter will be settled before any serious dislocation of trade 
takes place. Tool steel makers are experiencing a very brisk time 
chiefly on orders for foreign markets. The rolling mills are well 
employed. Thed d for B steel of all kinds is very 
good from Canada and South Africa. Unfortunately there is little 
progress in finished iron. The output of edge tools has been 
exceptionally large this season. Sheep shears have sold well for ex- 
port, and active lines were machine knives, reaper sections and 
scythes. The Colonies have absorbed large quantities of joiners’ 
tools. The Board of Trade export returns for August gave the 
shipments of cutlery as £72,064, against £55,441 a year ago; 
plated and gilt wares, £99,304, against £75,893 ; implements and 
tools, £184,230, against £154,200. 














NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

COMPARATIVELY little business has been done this week 
on the Cleveland pig iron market, as the ditticulty with the boiler- 
makers at the shipyards has checked buying and weakened prices. 
In fact, Cleveland warrants were as low at one time this week as 
49s. 1d. cash buyers, a poorer quotation than has been given for 
some considerable time. The good statistics are of no effect in the 
face of the labour unrest, which is seen in so many quarters, and 
has been brought to a head in the case of the boilermakers. But 
for this it is probable that the autumn trade would have been in 
full swing, as it was developing nicely before the disturbance 
began. It is, however, a satisfactory feature that consumers are 
prepared to pay higher prices for forward than for prompt delivery. 
Thus in respect to Cleveland warrants, 3d. per ton more is paid 
for delivery in a month than for prompt, and 9d. more where the 
delivery is to be in three months. No. 3 Cleveland pig iron for 
early delivery has been sold as low as 49s, 3d. per ton, but at the 
closé on Wednesday had risen again to 49s. 6d., with Cleveland 
warrants at 49s. 4d. cash sellers. No. 1 was at 52s. 6d., No. 4 
foundry at 48s. 6d., No. 4 forge at 48s. 3d., and mottled and white 
at 47s, 9d., all for prompt delivery, with 6d. more in each case for 
delivery over next quarter. 


Hematite Pig Iron. 

“It cannot be reported that there is any improvement -in 
the East Coast hematite pig iron trade, but on the other hand the 
price is not affected by the dispute in the shipbuilding industry, 
though that was likely, for much hematite iron is used by the 
plate and angle manufacturers who are dependent on shipbuilders 
for a large proportion of the work which they secure. Consumers 
of hematite pig iron are, however, buying very little at this time 
either for prompt or forward delivery, and naturally they prefer 
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to wait until they see the outcome of the labour difficulties in the 
shipbuilding industry. The quotation for early deliveries of mixed 
numbers is still 62s. 6d. per ton, but it is not easy to realise it, 
though such a figure can hardly pay any producer, seeing that ore 
isso dear. It is reported that 62s. 6d. per ton has been accepted 
for mixed numbers to be delivered over the whole of the next 
quarter, and 63s. to 64s. has been paid for delivery in the first 
quarter of next year. Some of the makers of East Coast hematite 
pig iron are getting very short of Rubio ore, though they had large 
stocks two months ago when the strike of miners commenced in 
the Bilbao district. Scarcely any has been shipped to this district 
during this period. and after waiting for weeks at Bilbao for their 
cargo, steamers had to leave in ballast. One 3000-ton steamer is re- 
ported to have come into the Tees withacargo of 300 tons of ore, there 
being no more to be got at Bilbao. Rumours of an early settlement 
of the difficulty are in circulation, for already some of the miners 
have returned to work. In view of this, steamers are beginning to 
load coke for the Bilbao furnaces, and they will bring back ore. 
There will be a rush to obtain supplies now, for they are badly 
wanted. The price of Rubio ore is still nominal at 20s. per ton 
delivered here. A good deal of Swedish ore has been sold, and in 
one case a local ironmaster has contracted for a five years’ supply. 
Heavy imports into this district of ore from the South of Spain 
and Northern Africa are reported. Coke is in rather stronger 
demand, and the prices have improved upon those of last month. 
Generally, 16s. per ton is paid for early deliveries at Middles- 
brough of furnace qualities. 


Pig Iron Stock and Shipments. 

It is not satisfactory to see the increase in the stock of 
Cleveland pig iron that has been reported this week when the 
stock should be decreasing, but it must be stated there has not 
been a month since June, 1908, which has shown a decrease so far 
as Connal’s stores is concerned. The quantity held in these stores 
on Wednesday was 464,417 tons, an increase for the month of 
6428 tons. The stock consisted of 421,090 tons of No. 3, 36,386 
tons of other iron deliverable as standard, and 6941 tons of other 
iron not so deliverable. Exports of pig iron from the Cleveland 
are fairly satisfactory, as they should be in September ; they are 
improving to the Continent, notwithstanding German competition. 


Manufactured Iron and Steel. 

The unrest in the labour market in some of the chief in- 
dustries has a rather undesirable effect upon the distribution of 
fresh work in the finished iron and steel trades, and consumers all 
round seem to think it wisest to hold off and await developments, 
so that the improvement which was appearing has been checked. 
The only branch in which there are really fair transactions is the 
galvanised sheet trade, and there the production hardly equals the 
requirements. The output is as heavy now as it has been at any 
period, and it brings with it a good demand for spelter, which is 
now being manufactured at works that were not long ago established 
on Seaton Snook, near the mouth of the Tees. Formerly the 
spelter was practically all imported. The price of galvanised steel 
sheets is very firm at £11 10s. per ton for 24 gauge, less 4 per cent. 
f.o.b. The demand for black sheets is moderately good, and works 
producing them are generally well occupied, satisfactory orders 
having been booked some time ago. The price is kept up at 
27 7s. 6d., less 24 per cent. f.0.t. The steel plate and angle mills are 
still well employed, but it is probable that if the labour difficulty 
in the shipbuilding industry is not adjusted speedily operations at 
some of the works cannot be carried on more than a fortnight 
longer. The price of iron and steel ship plates is maintained at 
£6 10s., of steel ship angles at £6 2s. 6d., and of iron ship angles 
at £7, all less 2} per cent. f.o.t. Packing iron and steel is at 
£5 1ds., less 24 per cent., and iron ship rivets at £7 7s. 6d., less 24 
percent. Hoop, strip, and joist manufacturers are fairly well 
situated, asare also the producers of heavy steel rails, but there is 
not much inquiry just now for rails, though, on the whole, the 
prospects are reported to be more encouraging, and the prices are 

maintained at £5 10s. net f.o.b. 


Shipbuilding, &e. 

Naturally, the shipbuilding dispute is keeping new work 
away from the North-East Coast and the Clyde, which are the 
districts chiefly concerned, and it is bound to affect injuriously the 
business of ship repairing, which for some considerable time has 
been busy. In some cases already steamers have had to be tem- 
porarily repaired. The recent improvement in shipbuilding has 
not been so marked in this district as has been the case on the 
Clyde, for the demand has been better for the class of vessels built 
in the latter district than it has been for the class constructed on 
the North-East Coast. Sir W. G. Armstrong, Whitworth and Co. 
have arranged to lease from the Newcastle City Council about 55 
acres of land, for shipbuilding pu , at Walker, for a term of 
75 years, at an annual rental of 21636. It has been announced 
that the firm would spend at least half a million before any con- 
structive work was done. Edmund Nuttall and Co., Trafford 
Park, Manchester, have secured the contract for the construc- 
tion of the new shipyard, where the largest types of war vessels 
will be built. 


Coal and Coke. 

Business is rather slack in the coal trade, the improve- 
ment reported in the early part of the month having failed to be 
maintained. But, nevertheless, the collieries are working fairly 
well, and shipments are good, now that there is no difficulty in 
getting steamers in which to export the coal. This has been of 
benefit, especially to the proprietors of steam coal collieries. The 
price of best steam coal has gone up again to 10s. per ton f.o.b., 
but other descriptions are rather easier, best gas coals at 9s. 74d. 
and seconds at 9s.; while coking coal is at 8s. 74d., coking smalls 
at 8s., and bunkers at 9s. Coke is hardly so strong in price, and 
demand is rather slow. There is no difficulty in getting furnace 
coke at 15s. 6d. per ton, but 16s. delivered at Middlesbrough is 
the general quotation for average qualities, while 17s. 6d. to 
18s. 6d. f.o.b. may be considered the limits of quotations for 
foundry coke. Bolekow, Vaughan and Co. have commenced the 
manufacture of sulphuric acid in connection with the by-product 
coke plant at their Dean and Chapter Colliery, near Bishop 
Auckland. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 

THE lock-out of ironworkers in the Clyde shipyards has 
undoubtedly had a serious effect on business here, and especially 
on shipbuilding engagements. ‘lhe uncertainty of the position is 
aggravated by the ominous position of the labour market in the 
South. While manufacturing industry generally has suffered 
very little so far, there can be no doubt that a prolongation of the 
lock-out will have a disturbing influence in the case of a variety of 
trades more or less dependent on shipbuilding. As regards the 
shipyards, every day increases the difficulty of carrying forward 
operations on the vessels in course of construction, and the numbers 
of the unemployed are steadily on the increase. 


Tne Pig Iron Market. 

Business in the pig iron warrant market has been reduced 
to little more than one-half its proportions a few weeks ago. The 
market has, at the same time, been unsteady in tone. Reports 
from abroad have been somewhat more encouraging, but the 
changes in the market seem to be due to the varying feeling day 
by day regarding the position of the labour market. Transactions 
in Cleveland warrants have varied between 49s. 2d. and 49s. 5d. 
cash, 49s. 5d. and 49s. 94d. one month, and 50s. 1d. and 50s, 14d. 
three months. Sales have also been noted at 49s. 64d. for delivery 





in nine days, 49s. 74d. fifteen days, and 49s, 11d. November 25th. 
There is nothing in the statistics of the trade calculated to add 
materially to the strength of the market, stocks being heavy and 
shipments comparatively poor. 


Scotch Pig Iron. 

The demand for Scotch pig iron, ially for sh 
has proved better than was anticipated. Prices have, accordingly, 
been steady. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 57s.; Nos. 3, 56s.; Carnbroe, No. 1, 60s.; No. 3, 56s. 6d.; 
Clyde, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Gartsherrie, Calder, Lang 
loan, and Shotts, Nos. 1, 63s.; Nos. 3, 58s.; Summerlee, No. J, 
63s. 6d. to 64s.; No. 3, 58s. 6d. to 59s.; Coltness, No. 1, 80s. to 
8ls.; No. 3, 59s. 6d. to 60s.; Eglinton, at Ardrossan or Troon, 
No. 1, 57s. 6d.; No. 3, 56s. 6d.; Glengarnock, at Ardrossan, No. 1, 
64s,; No. 3, 58s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 
57s. 6d.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 59s. 6d. 
per ton. 


The Hematite Trade. 

The d d for h pig iron is quiet in consequence, 
it is believed, of the lock-out in the shipyards, which has rendered 
the deliveries of steel plates much less pressing than they have been 
for some time past. Shipbuilders do not care to have material 
accumulating on their hands, which might have to be paid for 
before it was really required, and the steel makers in their turn, are 
not so anxious for the delivery of pig iron. Four furnaces that 
have been producing hematite pig iron at Langloan ironworks were 
put out of Blast a few days ago. Merchants quote 68s, per ton for 
delivery at West of Scotland steel works. A dozen cargoes of 
hematite ore have reached the Clyde in the past week, two of 
these being from the North-west of England, from which compara- 
tively few shipments have come for a long time. The imports of 
this ore into the Clyde since the beginning of the year are the 
largest on record, notwithstanding the Bilbao strike, amounting in 
the aggregate to about 930,000 tons, or 190,000 tons more than at 
this time last year. 


Finished Iron and Steel. 

There has been an improving tendency in the finished iron 
trade. Works are, for the most part, regularly employed, and the 
orders coming to hand give promise of good employment being 
maintained for at least some weeks to come. The demand for 
sheets, black and galvanised, is quite as good asever. In the steel | 
trade the outlook is somewhat clouded by the stoppage of work in | 
the shipyards, but the makers as well as merchants appear hopeful 
that the lock-out is likely to cease before there is any serious 
injury to the steel trade. The steel works, in the meantime, are 
being kept in full operation. Formerly, abnormal pressure was 
brought to bear on the steel makers for delivery of ship plates, and 
now that, for the time, this pressure is somewhat relaxed, there is 
an opportunity for giving more attention to other kinds of work. 
The demand for angle steel is said to be improving, and the 
business coming to hand from abroad is of an encouraging nature. 
While trade is thus in a satisfactory state for the present, it need 
scarcely be said that steel makers are far from indifferent to the 
cause of the unfortunate dispute in the shipbuilding trade. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THIs was one of the most trying times experienced of late, 
both by coalowners and docksmen generally, at Cardiff. From 
one end of the district to the other, all engaged in the trade ad- 
mitted that times were critical. As one phrased it, a turn of a 
straw would precipitate a disastrous conflict. Happily, again, 
some of the veterans of the coalfield, Mabon in particular, sup- 
ported conciliatory measures, and the great mass of colliers re- 
sumed work pending the usual ‘‘conference” which must take 
place before a final settlement. Supplies came in more abundantly, 
and several of the leading firms stated that they were well placed. 
There was a shortness in best steams owing to stoppages at cer- 
tain pits, which wore off asthe week advanced. House coals were 
firm, pitwood disappointing. 


Present Quotations, Cardiff. 

It seems almost a certainty that the long looked for turn 
in the coal trade has begun. On Monday the clearances were 
twenty-seven, with a cargo capacity of close up to 75,000 tons. 
There were several at 5000 and tons, and one to Punta at 
8700 tons. The market mid-week opened with a little more 
activity. Buyers admitted that there were more hopeful signs, 
but regarded them as temporary, and so long as labour conditions 
remain unsettled.sellers must be content, and trust that the con- 
tinued improvement in the arrival of heavier tonnages, and the 
result of better harvesting reports, will bring about a desired 
strengthening of trade. October figures remain much about 
the same as last week, only slightly above 16s. for best steam. 
Latest, Cardiff :—Best steam coal, 16s. to 16s. 3d.; best seconds, 
15s. 3d. to 15s. 9d.; ordinaries, 14s. 6d. to 15s.; best drys, 
lds. 6d. to 16s.; ordinary drys, 13s. 6d. to 14s. 3d.; best washed 
nuts, 12s, 6d. to 13s.; seconds, lls. 6d. to 12s.; best washed ‘ 
lls. 6d. to 12s.; seconds, 10s. ;to 11s.; best bunker smalls, &. to 
8s. 6d.; best ordinaries, 7s. 3d. to 7s. 9d.; cargo smalls, 6s. 6d. to 
7s. 3d.; inferior kinds, 6s. to 6s, 6d.; best Monmouthshire black 
vein, 15s. to 15s. 3d.; ordinary Western Valleys, 14s. to 14s. 6d.; 
best Eastern Valleys, 13s. 6d. to 13s. 9d.; seconds, 12s. 9d. to 
13s. 3d. Bituminous: Best households, 17s. to 18s.; best 
ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
10s. 9d. to 11s. 3d.; through, 9s. 6d. to 10s.; smalls, 7s. to 
7s. 3d.; patent fuel, 14s. 3d. to 16s. 3d. Coke: Special foundry, 

. to 26s. 6d.; foundry, 18s. to 20s.; furnace, 16s. 9d. to 
17s. 3d. Pitwood, ex ship, 18s. 6d. to 19s. At most steel works 
demand for bars is well maintained. 


Newport, Mon., Coal. 

Labour troubles and the shortage of prompt tonnage had 
an unfavourable influence on the market ; still, over 70,000 tons of 
coal were despatched last week, and it was evident that buyers 
were resolute in getting Welsh coal. Latest :—Best black vein, 
14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 3d.; best Eastern 
Valleys, 13s. 3d. to 13s. 6d.; other sorts, 12s, 6d. to 13s.; best 
smalls, 7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s. 3d.; inferiors, 
6s. to 6s. 6d. Bituminous coal: Best households, 15s. 6d. to 
16s.; seconds, 14s, to 15s. Patent fuel, 14s. 6d. to 15s. Coke, 
foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, 
ex-ship, 18s, 6d. to 18s. 9d. 


Swansea Coals. 

The returns last week were more favourable, and port 
business showed a decided increase. Compared with the corre- 
sponding month, there was an increase of 24,000 tons, and more 
vigour in coal and patent fuel trades. In coal last week 78,000 
tons were touched, and 12,000 tons patent fuel. Inquiry this week 
for Swansea large was slack ; values for immediate ie ing weak ; 
rubbly culm easier. In steam, little inquiry. Lowest quotations : 
Best malting, 23s. to 24s. net; seconds, 20s. to 21s. net; big 
vein, 16s. to 18s. 6d., less 24; red vein, 12s. to 12s. 6d., less 
24; machine-made cobbles, 21s. to 23s. net ; Paris nuts, 23s. to 
24s. 6d. net; French nuts, 23s. 6d. to 25s. 6d. net; German 
nuts, 23s. to 25s. 6d. net; beans, 19s. to 21s. net; machine- 
made large peas, 10s. to 11s. 6d. net ; fine » Os. to 10s. net ; 
rubbly culm, 6s. to 6s. 3d., less 24; duff, 3s. to 3s. 3d. net. 
Steam coal: Best large, 16s. to 16s. 6d. ; seconds, Ills. 9d. to 


Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; thro h 
14s, 9d, to 15s, 6d. ; small, 10s, 6d. to 11s.; patent fuel, 13. 69 
to 14s., all less 24. ’ 


Iron and Steel. 

The only slight improvement noticed in the trade is th 
increasing arrivals of iron ore. Dowlais suffered very much from 
the shortage of Bilbao ore, and furnaces were only lit for a short 
time. Swansea imported 2629 tons of pig iron, 1806 tons of ore 
and 2735 tons of scrap steel. This week one cargo of steel bloom, 
came from Antwerp, and Mordey Jones, of Newport, imported 
1822 tons of bars from Bruges. Pig iron was also received at New. 

ort from Whitehaven by J. Thomas, also a cargo from Grimsby 
‘he bulk of iron ore for Newport during the week came from, 
Santander and Almeria. There was again no arrival from Bilbay 
Some degree of lifelessness was the leading feature of business. 
On the Metal Exchange, Swansea, the following quotations were 
given :—Pig iron: Hematite mixed numbers, 65s. td., and 65s, $4 
month ; Scotch, 55s, 44d. cash, 55s, 74d. month ; Welsh hematite 
69s. 6d. to 70s. c.if.; West Coast hematite, 69s. to 70s, «if 
Steel bars: Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Othe; 
quotations :—Copper, £55 2s. 6d. cash, £55 17s. 6d. three months 
Lead: English, £13 ; Spanish, £12 10s. Spelter, £23 5s. Silver. 
243d. per oz. 


Tin-plate. 

There was a large shipment of plates from Swansea last 
week—86,858 tons. The receipts from works were also large. 
9353 tons. Stocks now consist of 17,182 boxes, as compared with 
165,217 boxes last week. There is no change in the buoyancy of 
trade, and developments and extensions are ull in good progress 
and great activity is everywhere visible. Latest quotations ;— 
Ordinary tin-plates: Bessemer and Siemens, ]4s. to lds. 14d; 
ternes, 25s.; C.A, roofing sheets, £9 to £9 10s. per ton ; finished 
black plates, £11 15s.; galvanised sheets, 24.g., £11 5s. to £11 10s,; 
block tin, £161 cash, and £158 17s, 6d. three months. ; 

Lianelly. 

The port still requires an improvement. Labour has been 
tranquilised, port business improved, and in unison with all the 
districts where tin-plate is the leading industry, there are few if 
any matters for complaint, if the coal trade were only in better 
form. This is Llanelly’s complaint at present. For several weeks 


| the colliers have been working half time, and until a measure like 


the arrangement between employers and operatives in the tin- 
late finds acceptance in coal no settled condition seems likely, 
The developments in the tin-plate trade are progressing well, und 
the steel works are a good second 


Port Talbot. 

There was a fair despatch of coa! last week to foreign 
destinations, 25,529 tons, but a limited «quantity to coastwise, 
1564 tons, The pitwood import was tolerably good, pig iron and 
copper imports a good average. 


Swansea Valley. 

Copper and spelter factories are being energetically 
carried on, but a dispute at the Swansea Vale Works is still un- 
settled. They have been idle now for more than a month. The 
Pontardaff difference is also unsettled, and threatens to continue 
as long as fair weather lasts. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September Ist. 


THE volume of orders for steel freight cars during August has 
been the largest in the history of the industry. The old wooden 
car is fast disappearing, and the steel car is almost universally 
taking its place. Locomotives of enormous hauling capacity are 
being ordered by many lines, and the resulting economies are 
marked. The Standard Steel Car Company, of Butler, north of 
Pittsburg, will soon start their open hearth steel furnaces, and 
supply its own material for car construction. This company has 
heretofore been supplied by the Carnegie Steel Company. After 
a prolonged struggle, the Amalgamated Association of [ron «nd 
Steel Workers have called their strike off, and will go to work 
under non-union conditions. This season’s ore shipments down the 
Lakes are about 6,000,000 tons over last year, and amount to 
nearly 49,000,000 tons. The Pittsburg blast furnace district is 
heavily stocked with Bessemer and non-Bessemer ores, and a drop 
of 50 cents is the present prediction for ore for 1911. Develop- 
ments of the past week indicate quite an improvement in demand 
during the remaining months of the year. Inquiries for pig iron 
over the West have been numerous for a week. Stocks in the East 
are known to be low. The inquiries for wire and wire products 
are especially encouraging. The railways are slow in ordering. 
The Oliver Chilled Plough Company has contracted for 40,000 
tons of pig iron for the coming twelve months, The Baltimore 
and Ohio Company is calling for 3000 more cars. Numerous small 
Western orders for rails add up to 12,000tons. The low prices of 
crude iron have brought out some inquiries from large concerns 
for iron for 1911, but makers are unwilling to agree to deliver iron 
so far ahead at present prices. The increasing demand for steam 
shovels has led to the early building of a large plant at Evansville, 
Indiana. The Jones and Laughlins Company will erect ninety- 
six dwelling-houses for ninety-six families at its new Aliquippa 
works on the Ohio River. The steel industry is in a stable condi- 
tion, even with a marked falling off in mayo requirements, Coal 
mining is obstructed in some sections by strikes, involving 65,000 
miners. Coke production is again expanding under low prices for 
forward delivery. The entire aspect of the iron and steel industry 
is liable to a sudden change should considerable work on projected 
enterprises be undertaken. No movement in the copper market 
has developed. 
NEw York, September 7th. 

THE developments of this past week are indicative of a rising 
demand for iron and steel products. During the summer season 
restriction of production took place in many lines, Meanwhile, 
prices yielded fractionally. Large corporations decided to oppose 
further reductions, and at present prices are firm. Mills are in 
light of the end of orders, while new business has not yet begun 
to show up favourably. Locomotive builders are crowded to their 
limit, and much new business is in sight. Bridge material makers 
have a good autumnal season in sight. Ship and boat building re- 
quirements are well called for. All yards, coast and lake, are 
busy. Railway companies are not placing orders quite so fast, 
particularly for steel cars. A great deal of pipe line construction 
is being hurried along, and pipe works have several months’ work 
ahead. Pig iron has been dull and weak for several weeks, but 
to-day inquiries are being answered for 60,000 tons. Users of pig 
iron have generally preferred to allow stocks to run down. 
During the past week 85,000 tons of pig iron were contracted for 
in the Pittsburg district. All surface indications point to « 
general presentation of requirements within a short time. The 
steel industry has settled down on a sound basis. Orders can he 
filled within a reasonably short time. The advantage of ordering 
for 1911 delivery is not so apparent just now, although condition 
may suddenly change. ‘There is a desire among manufacturers to 
avoid, if possible, the frequent ups and downs in prices, and large 
consumers hope to be freed from this uncertainty. Wages in mills 
have been fixed for the coming twelve months. The price of coke 
and coal can be regarded as assured. The general enlargement 
of furnace and mill capacity, g ample supplies on short 
notice. Hence, less fluctuation of prices of iron and steel during 
the coming twelve months is-reasonably anticipated. The copper 
market is without feature, and 129 for electrolytic is fixed. Large 
consumers think they see probable advantages in delaying buying. 








12s. 6d. ; bunkers, 9s. 6d. to 10s.; small, 6s, 9d. to 8s., all less 24. 


Nearly all are well supplied for the present. 





ne 


. —_—@a 





THE ENGINEER 


317 





Supr. 16, 1910 





— 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

AccoRDING to latest reports there appears to be some 
1irly good autumn business, the position all round being 
more satisfactory in consequence of a decreasing reserve among 

sbasers and dealers, more confidence being felt generally. 
Diost establishments are well supplied with work till far into next 
quarter. For fresh sales the raised quotations are slowly gaining 
yo ind. Members of the Bar Convention have been able to secure 
a dealers’ orders before the raised prices came into force, and 
rd are going to be well engaged for several weeksahead. A toler- 
ably good business isdone in plates. Heavy plates stand at M. 122 
.t.; construction plates cost M. 2.50, and boiler plates M. 10 p.t. 
os: medium sorts stand at M. 124 to M. 127 p.t., and thin 
sheets realise M. 134 to M. 138 p.t.. 1 here was a slightly better 
tone on the pipe market, and negotiations have been carried on 
for the purpose of forming a Pipe Syndicate. The business in 
wire nails shows more life after a period of prolonged « uietness 4 
the Convention is maintaining the present rates of M. 162 to 
M, 167 p.t. for the fourth quarter also, A normal business is done 
in screws and rivets ; in tools also a limited trade is being trans- 
acted. ‘The wagon building department is rather insufficiently 
vecupied. The negotiations carried on for the purpose of forming 
a Pig Iron Convention have been fairly successful of late ; only 
the Siegerland and the Saar works have not = agreed to join. 
The tariff for iron ore in the Siegerland has been reduced from 
M. 1.50 to M. 1.25 p.t. Sales of the Steel Convention in July of 
this year have been 470,106 t.; of these 280,154 t. have been bars, 
54.930 t. drawn wire, 79,392 t. plates, 11,464 t. pipes, and 44,166 t. 
castings. 


Production of Pig Iron. 

According to figures given by the Union of German Iron 
and Steel Masters, the oulput of pig iron in Germany, including 
Luxemburg, was, for August of this year, 1,262,804 t., as com- 
pared with 1,228.316t. in July, 1910, and against 1,100,671 t. in 
August, 1909, Output in the different sorts of pig iron was as 
follows :_-Foundry pig, 262,325 t., as compared with 217,022t. in 
the same month last year; Bessemer, 39,639 t., as compared with 
37,381 t. ; basic, 792,379t., against 688,738 t. ; steel and spiegel- 
eisen, 115,360t., against 101,363t.; forge pig, 55,104 t., as com- 
pared witn 56,167 t. in August last year. The production of pig 
jron during the period from January Ist to August 31st of this 
vear was 9,693,152 t., as compared with 8,440,692 t. in the corre- 
sponding period last year. 


hope of a fe 


Coal in Germany. 
Demand has continued regular during the week. On the 
whole, a fairly healthy tone prevails, but a marked improvement 
is not expected till the beginning of next quarter. 


Austria-Hungary. 

Quietness continues in all trades; an abatement in 
activity was felt in some branches, and there is very little enter- 
prising spirit shown. Coal meets with steady request ; engine fuel 
for home consumption was especially well inquired for, The sugar 
mills are buying largely at present. 


Healthy Condition in Belgium. 

Consumers purchase more freely on the iron market, and 
there is more animation shown in various trades. Bars sell at 
£4 18s, p.t. free Antwerp, iron bars realising 1f. to 2f. p.t. more. 
Orders increase in the plate trade, and rates are stiffening per- 
ceptibly. Basis quotations are :—Heavy plates in steel £5 10s., 
thin plates £5 16s. p.t.; best sorts realise £5 17s. p.t. free 
Antwerp. The above quotations are hardly paying, but the fact 
that more life is shown, and that some speculative business has 
been done recently is favourably influencing the general tone of 
the iron market. The rail trade deve'ops satisfactorily, and 
girders have also slightly improved. On the pig iron market the 
demand is more lively at fairly firm rates. The Belgian coal. 
market is exceedingly quiet, and there is absolutely nothing of 
interest to report. 


Lively Business in France. 

An advance in prices is announced for the end of 
September, and although no official rise has taken place until now, 
consumers and dealers have come forward freely with their orders, 
being anxious to secure fair supplies before the advanced quota- 
tions come into force. Shops and factories are therefore briskly 
engaged, and the works in the East Department are more 
independent of foreign orders now. The construction shops have 
secured fair railway contracts, but their profits will be but small, 
as the advanced rates for iron and steel have increased the costs 
of production F sca see Firmness characterises the French 
coal market. The Syndicate of Douai, to which belong most of 
the pits in the North coal district, will raise the price for engine 
coal If. p.t. from September Ist for the Paris and Nancy district, 
while for all other districts the advance will be 0.50f. only. In 
the Loire district prices are not likely to change before the end 
of autumn; the position all round is satisfactory and stores 
normal, House coal will meet with an advance of If. p.t., also 
from September Ist. Nuts will stand at 22f. to 30f. p.t.; dry sorts 
of coal, 24f. to 25f. p.t. Foundry coke was raised 2.50f. p.t. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue A.E G. Electric Company, Limited, 121-125, Charing Cross- 
road, informs us that it is removing its offices to Pembroke House, 
133-135, Oxford-street, W. 

THE Brown and Sharpe Manufacturing Company, Providence, 
R.I., announces the appointment of Buck and Hickman, Limited, 
of London, Birmingham, and Glasgow, as sole agents for its 
universal and plain grinding machines. 

WE are advised that Messrs, Snell and Moore Ede, consulting 
engineers, Caxton House, Westminster, have amalgamated with 
Messrs. Preece and Cardew, consulting engineers. The new firm 
will be known as Preece, Cardew and Snell, and will practise at 
8, Queen Anne’s-gate, Westminster, 8. W. 








Tu Belfast Harbour Commissioners have decided that 
the engineer be instructed to proceed with the necessary strengthen- 
ing of the harbour tramways on Queen’s-road and with the laying 
of a tramway from the existing harbour tramways in Queen’s-road 
to the new wharf northward of the new graving dock—capable of 
dealing with heavy traffic—at an estimated cost of £5421. 


ConTRacTs,—Ed. Bennis and Co., Limited Little Hulton, 
Bolton, have recently obtained a large number of important con- 
tracts for their well-known specialities. From alist which they 
send us of these we quote the following :--The Kettering Urban 
District Council electricity works, three independent coal elevators 
for feeding the hoppers of Bennis stokers on three Lancashire 
be ilers ; the Corporation electricity works, Coventry, four sets of 

‘ Bennis-Miller-Bennett ” chain-grate stokers (repeat order); the 
Birkenhead Corporation pumping station, three sets of ‘‘ Bennis” 
high-duty smokeless and gritless coking stokers and compressed- 
air furnaces ; Harrison, MacGregor and Co., Limited, Albion Iron- 
works, Leigh, two ‘ Bennis” stokers and self-cleaning compressed 
air furnaces (repeat order). 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications my be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of Patent. 








STEAM ENGINES. 


2021. January 26th, 1910.—IMPROVEMENTS RELATING TO UNI- 
DIRECTIONAL-FLOW STEAM ENGINES, Johann Stumf, of 33, 
Kurfurstendamm, Berlin, Germany. 

According to this invention, a uni-directional-flow steam engine 
is combined with a suitable turbine in such a manner that the 
turbine is operated by the exhaust steam from the engine. When 
the piston uncovers the exhaust ports in the cylinder wall near the 
end of its stroke the expanded steam in the cylinder passes 
through the exhaust ports, and thence into a low-pressure or 
exhaust steam turbine, where the energy of the steam is extracted 
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to a very high degree. In such a plant the piston-controlled 
exhaust ports offer a very considerable area of passage for taking 
off the expanded steam from the cylinder, and, further, they 
enable the application of exceedingly simple means for combining 
a turbine with a steam engine. Such a combination is known in 
the case of ordinary reciprocating steam engines with valve-con- 
trolled exhaust. It has also been proposed to lead the exhaust 
fluid from an internal combustion engine directly from a single 
exhaust opening into a turbine. It will be understood that the 
exhaust from the turbine may be led into the atmosphere or into a 
condenser.— A ugust 24th, 1910. 


INTERNAL COMBUSTION ENGINES. 


6626. March 16th, 1910.—IMPROVEMENTS IN OR RELATING TO THE 
CYLINDER COVERS OF INTERNAL COMBUSTION ENGINES, Emile 
Dowlbret, of 102, rue des Vivants, Bordeaux, France. 

The cover of each cylinder is constituted by a cylindrical box B 
carrying the valve seats C D corresponding respectively to the 
admission and exhaust. The diameter of the box B is larger than 
the inside diameter of the cylinder, which is provided with a 
shoulder E against which the circumference of the corresponding 
end of the box rests. The cover, after having been put in, is 
secured in place by means of a ring F screwed in the end of the 
cylinder. In this construction the valves CD are arranged 
directly opposite the inner or operative surface G of the piston. | 
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and their spindles are in the central plane passing through the 
axis of the cylinder. The orifices with which the box B is pro- 
vided for each of the valves are arranged so as to coincide exactly 
with the corresponding orifices of the branches of the admission 
and exhaust pipes. A clearance is left between the inner face of 
the box Band the face G of the piston when the latter is at the 
end of its stroke, this clearance being the compression chamber 
for the mixture. The device, according to this invention, is 
advantageous for the reason that the cylindrical parts can be 
easily erected together with the other parts of the engine, and as 
the axis of the cylindrica] seating for the valve box and that of the 
cylinder are in line with each other, the said cylindrical parts can 
be accurately and’ easily bored.—A ugust 24th, 1910. 


TURBINES. 


27,267. November 23rd, 1909.—IMPROVEMENTS IN THE CON- 
STRUCTION OF Gas OR STEAM TURBINES, EL. de la Brosse et 
Fouché, of Prairies aux Ducs, Nantes, France. 





in which are lodged the blades. Between the grooves A are 
arranged the notches B made along the drum, and in these 
notches are placed the blocks C. These blocks area formed 
in two parts X and Y, which can be moved away from each 
side of the blades, as shown for one of the blades at the 
right-hand side of the upper middle engraving. Owing to this 
separation with relation to the groove A the blades can be intro- 
duced normally to the drum and be driven against the adjacent 
vanes or blades. When the blades are in place the blocks X and 
Y are driven up against the blades by means of wedges W. These 
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wedges, made of copper, for example, are afterwards firmly driven 
into the groove U existing between the two parts X and Y forming 
the blocks. The wedge after introduction is secured by reason of 
its dovetail shape and of its extension into the grooves O made in 
the parts of the key X and Y. The key M introduced at the end 
of the drum to stop up the groove B is of the special form shown 
in the drawing. The key is introduced into a radial dovetail groove 
P, into which it is lowered, at the same time that the last blade is 
introduced into the groove adjacent to the key M. When this key 
is placed in position it is secured by means of riveting effected at 
N, or, if desired, by means of a screw.— A ugust 24th, 1910. 


DYNAMOS AND MOTORS. 


5985. March 10th, 1910.—AN IMPROVEMENT IN OR RELATING TO 
ALTERNATING-CURRENT INDUCTION Motors, Wilfrid Ivan 
Smith, of 50, Springfield-place, Leeds ; John Douglas Green, 


of 34, Savile-place, Chapeltown-road, Leeds; and Arthur - 


William Glover, of Holbeck Mills, Holbeck-lane, Leeds. 

As is well known, there is, in the case of induction motors, 
especially single-phase electric motors, often considerable ditticulty 
in starting with the full load, and also considerable risk in so doing. 
According to this invention, a rotor cone og is fixed to one of the 
outer sides of the rotor or sleeve, or, maybe, one of the side plates 
enclosing the lamin and wires of the rotor. On the same side of 
the rotor a corresponding!y shaped clutch plate or disc is mounted 
on the shaft, capable of sliding axially thereon, but constrained to 
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rotate the shaft when it is itself rotated. Between the clutch 
plate or disc and the adjoining bearing for the shaft (or preferably 
a collar formed or fixed on to the shaft close to the bearing) is 
fitted a spring embracing the shaft, and tending to press the 
clutch plate or disc against the friction plate or disc on the rotor 
sleeve The strength of the spring is preferably so chosen that 
the friction clutch device dves not act with sufficient rapidity to 
reduce the speed to an objectionable amount below the full or 
normal speed of the motor. This device also serves in a similar 
manner to obviate any trouble or risk from sudden changes in the 
load on the motor. The invention is not essentially altered if, 
instead of a spring, a weighted lever is used to press the clutch 
plate against the friction plate.— August 24th, 1910. 


MINES AND METALS. 


22,943. October 7th, 1909.—IMPROVEMENTS IN MEANS FOR THE 
MANUFACTURE OF STRIPS OR SHEETS OF METAL, Edward 
Halford Strange, M.Sc., of 7, Staple-inn, London. 

According to this invention, a cylinder A is used having any 
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suitable means for rotating it. Molten metal B is supplied to the 
lower part of the interior of this cylinder A, so that, when the 
cylinder is rotated at a moderate speed, the metal will be drawn 
upwards by the cylinder and form a layer ofthe required thickness 
upon the interior of the cylinder, as shown at C, this effect being 





The periphery of the drum is provided with circular grooves A 


facilitated by the part of the interior of the c¥linder above the 
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molten metal therein on the side which is moving away from 
the wetal—as indicated by the arrow—acting as a support for 
the metal. The viscosity of the molten metal and the rate at 
which the cylinder A is rotated will be factors in regulating the 
thickness of the strips, or sheets, produced. The cylinder, or any 
required portion of it, is cooled by water jacketing, spraying, or 
otherwise, so that the metal becomes consolidated, and when the 
metal reaches a sufficient elevation it leaves the cylinder, or can 
be detached, and can be conducted to any suitable receiver, such, 
for instance, as an axial roller D passing through the centre of the 
cylinder upon which the strip, or sheet can be wound.  Suffi- 
cient molten metal can be placed in the cylinder A to make a 
strip, or sheet, from each charge, or the molten metal can be 
regularly supplied to the cylinder from a reservoir of molten metal 
at a suitable elevation, so that the amount of molten metal in 
the cylinder is never very great, and—when metals subject to 
oxidation are dealt with—liability to oxidation is correspondingly 
lessened. A cover, or layer of protective material, may be placed 
over the molten metal in the cylinder A to avoid further oxida- 
tion, or, for the same purpose, the operation may be effected in 
an atmosphere which is inert, or sufficiently inert, as regards the 
molten metal employed.—A wgust 24th, 1910. 


GAS PRODUCERS. 


5293. March 2nd, 1910.—IMPROVEMENTS IN OR RELATING TO 
Perro Atk GAs GENERATORS OR PRODUCERS, Jacob Rowell 
and Robert Hindmarsh Rowell, both of 46, Blackett-street, 
Newcastle-upon-Tyne. 

A designates the top of the petrol tank or bottom of the gas- 
holder and B the bottom of the tank containing the petrol C, into 
which dips the wheel E provided with buckets F and carried by a 
shaft. Adjacent to one side of the bucket wheel is the trough G, 
into which the petrol may be delivered from the buckets. H 
designates the pipe through which the petrol is led from the 
trough G to the mixing chamber, and J is a pivot on which the 
cover K for the trough rotates, the cover resting on the upper 
edge of the trough and having three of its edges upturned to form 
a flange, whilst the fourth edge N at the pivot end is turned down- 
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wardly. To the end of the lid K opposite the pivot is secured a 
bar L shown vertical but inclined if desired, and to this bar is 
pivoted an operating rod M carried to the outside of the generator. 
The rod L is made vertical or upwardly inclined from the cover K, 
to counteract any tendency to creeping of petrol deposited on the 
cover. In the operation of the apparatus, as the bucket wheel 
revolves in the direction of the arrow the petrol is precipitated out 
of the buckets and falls on to the top of the cover K, and if the 
latter is in the position shown in the bottom left-hand engraving 
as completely closing the trough the whole of the petrol will flow 
over the edge N of the cover back into the petrol tank. If, how- 
ever, the cover K is partly opened, then part of the petrol will 
fall into the trough G and the remainder on to the cover K, and it 
will be obvious that. by adjusting the position of the cover the 
quantity of petrol delivered into the trough can be regulated at 
will. —A ugust 24th, 1910. 


LIGHTING AND HEATING. 


7821. March 31st, 1910.—IMPROVEMENTs IN ELectrric ARC LAMPs, 
Siemens Brothers, Caxton House, Westminster, 8. W. 
This invention has reference to improvements in electric arc 
lamps, and is more particularly useful for lamps which work with a 
heavy current, such as search-lights. The invention consists in 
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applying a permanently excited electric motor to control the dis- 
tance apart of the electrodes of the lamp, such motor being 
switched at starting directly to the electric supply mains without 
any starting resistance, and its armature being short-circuited as 
soon as the necessary regulation has been effected. In this way 





a practically instantaneous starting and stopping of the motor is 
effected, and the adjustment of electrodes takes place quickly and 
accurately. The mechanism for actuating the motor takes the 
form of a main relay switch, which may be wound with a shunt 
or main current winding or with a differential winding connected 
in known manner. The main relay switch actuates according to 
the required direction of rotation of the motor one of two 
auxiliary relay switches which open and close the main motor 
circuit. —A wgust 24th, 1910. 


PUMPING AND BLOWING MACHINERY. 


8833. April 12th, 1910.—IMPROVEMENTS IN HYDRAULIC EJECTORS, 
Gwynnes, Limited, of 81, Cannon street, E.C., and Engineer 
Commander John Ernest Mortimer (retired), of 312, Mans on 
House-chambers, 11, Queen Victoria-street. 

This invention has reference to hydraulic ejectors for lifting and 
discharging liquids containing solids, the objects being to construct 
such ejectors so that solid matter in comparatively large pieces can 
pass through them, that they can be easily cleaned without dis- 
turbing the joints of the suction, pressure or delivery branches, 
and that the discharging capacity may be easily varied by adjust- 
ing the position of the nozzle, A is the tubular body with integral 
suction branch B and water pressure branch C, and D is the re- 
movable nozzle. The nozzle and the tubular body are made to fit 
at E between the branches, and the interior of the nozzle is so 








formed as to form a curved continuation of the suction branch with 
which it communicates as shown, The rear or upper part of the 
nozzle, which may be hollow, is extended and flanged, its flange 
resting upon packing F interposed between it and the rear or 
upper end of the tubular body ;.the nozzle is secured in place by 


studs G with wing nuts, the studs being arranged, unequally | 


pitched, for example, as shown, so that the nozzle cannot be 
secured in the wrong position. As will be seen, the inclined 
suction and pressure branches are connected to the nozzle and the 
tubular body with easy bends to avoid unnecessary loss through 
tluid friction, and the ejector is fitted with a diverging discharge 
pipe H. The thickness of the packing piece F may be varied so 
as to adjust the distance that the nozzle D projects into the dis- 
charge pipe H, thereby varying the duty of the ejector when 
required.—A ugust 24th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


15,380. January 3rd, 1910.—IMPROVEMENTS IN OR CONNECTED 
WITH HIGH-TENSION MAGNETO-ELECTRIC MACHINES, Frederick 
Richard Simms and the Simms Manufacturing Company, both 
of Welbeck Works, Kimberley-road, Willesden-green. 

This invention relates to high-tension magneto-electric machines 
such as -are used in connection with magneto-electric ignition gear 
for internal combustion engines, and in which the condenser is 
arranged in the armature coil, the object of the invention being to 
provide means whereby the condenser may be firmly held in posi- 
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tion and prevented from moving. The cheeks of the armature are 
extended and the condenser is introduced within the extended 
ends, which, with the condenser, are enclosed in a ring, packing 
being also introduced between the outer surface of the condenser 
and the inner surfaces of the cheeks, A is the armature spindle, 
B is the armature mounted upon the spindle, and C C the end 
lates thereof. H H are the cheeks of the armature, the cheeks 
ing extended in length at one end, so that they project beyond 
the armature B and form a housing D adapted to receive the con- 
denser E, the ends and condenser being surrounded by a ring F, 
and the condenser being prevented from moving by means of the 
packing G.—A ugust 24th, 1910, 


MISCELLANEOUS. 


19,305. August 21st, 1909.—IMPROVEMENTS IN MACHINES FOR 
DISCHARGING AND CHARGING GaAs RETORTS AND COKE 
Ovens, Arthur McDougali Duckham, of Walden, Little Book- 
ham, Surrey. 

The discharging ram consists of two side plates A, joined 


———— ta 


together at their forward end B, and having between them at thi 
end an inclined plate, which may be a web C, adapted to cau vs 
projected coal to ride over the end. This ram is drives ait 
the retort K by a polygonal drum D, which drives links Fees 
nected with the ram. ve ram and projector F, which is in ‘tn 
case of the kind having rotary blades which project coal feq Hyg 
hopper G, as indicated by the arrows, may be carried |yy the s; “ 
framework, and when they have been brought into proper poeltinn 
relative to the retort to be discharged and charged the eo 
first pushed into the retort to discharge the coke. A stop having 
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then been arranged at or near the end of the retort from which the 
coke has been discharged, the ram is withdrawn a little way anq 
the projector is started in operation, while the withdrawal of the 
ram is continued. The coal issuing from the projector runs along 
the bottom of the retort between plates A and shoots up the 
incline C over the end of the ram, and the retort is duly charged, 
In the top right-hand and bottom left-hand engravings the ram jx 
slightly varied, in that a horizontal plate H is situated between 
the side plates A, and the end plate Bis only half the height of 
the side plates. In this case the coal runs along the plate 
instead of along the bottom of the retort, and no incline jx 
required.—A ugust 24th, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





967,375. AvToMATIC ForcE DRAUGHT SMOKE ConsuMEn, J. R, 
Harrell, Cincinnati, Ohio, —Filed May 2474, 1909. 

An overhung bridge wall is placed at the back of the furnace, 

a jet of air and steam is driven, as shown, against the bridge, 














The air descends through the back cf the grate and rises in front 
as shown. Automatic gear is provided for shutting off the blast 
when the fire door is opened. There are two claims. 


967,416. TUYERE FOR Biast Furnaces, R. W. McGarvey, Wood- 
lawn, Pa.—Filed November 16th, 1909. 
This patent is fora tuyere which can be withdrawn for examination 

















or repair through the blast main. There are no fewer than twenty- 


six claims, all very vague. 








Aw American patent for renewing the filaments of 
wire lamps has been taken out, in which an opening only jin. 
in diameter is made at the pip end of the bulb, and by means 
of a tool curved to the inside shape of the bulb the broken ends 
of the filament are removed. The lamp being turned upside 
down, new loops are hung over the bottom supporting spider, 
the free ends being secured to the old welds of the upper spider 
by tungsten paste applied by a special brush. Hydrogen is 
pumped into the bulb after it has been turned, so that the pip 
end is downward, and a wire inserted in such a manner that an 
are can be produced to weld the joint between the new filament 
loop ends and the supporting spider. The filaments having thus 
been renewed, the Pea me is replaced by ordinary air, and the 
bulb closed up and re-exhausted in the usual manner. If the glass 
has become Cischuned on the inside, it is cleaned by a chemical 
process before the filaments are interfered with. The cost of 








renewal does not exceed 6d. per lamp. 
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PROGRESS OF THE GREAT BARREN JACK 
DAM IN AUSTRALIA. 


work, which will be one of the largest of the kind in 
referred to incidentally in our columns of 
November 13th, 1908, under the general subject of “ Irri- 
vation in South-Eastern Australia.” But as the original 
design then given has been considerably modified, and as 
the ‘Minister for Public Works, New South Wales, under 
whose department the dam and the irrigation works con- 
ected with it are being constructed, has recently reported 
mrogtens, we may fitly return to the subject and at some- 
what greater detail. : 

The dam, as then described, was 910ft. long at crest, 
curved against the water pressure to a radius of 940ft., 
and the total height was 282ft. A better site in the same 
vorge of the Murrumbidgee River having been fixed upon, 
the design in plan now gives a length of 784ft., with a 


ob curve of 1200ft. radius and a maximum height of 


240ft. 
eo structure is of cyclopean concrete, the cement 
being supplied by the Commonwealth Portland Cement 
Company, While the “ plums ”’ are of the granite of which 
the sides of the gorge are formed. The base of the dam 
is 163ft. wide and 20ft. high, with vertical sides, and this 
level has now been reached. At this point the gravity 
section begins with a width of 145ft., the reduction being 
wholly at the down-stream side. Above this base the 
up-stream face has a batter of 1 in 20, and the down- 
stream one slopes at 1 horizontal to 14 vertical up to 60ft. 
below crest. Above this the upper face is curved toa 
sravity section so as to finish with a width of the dam at 
top of 18ft. The maximum depth of water behind the 
dam will be 224ft., and the capacity, which approximates 
to that of the Assouan barrage before it was raised, will 
amount to 33,386 millions of cubic feet. The catchment 
area embraces 5000 square miles, mostly of hard skale 
formation, and much of it mountainous, which is snow- 
fedin winter. The outlet will be by a tunnel, 14ft. 3in. 
by 13ft., controlled by valves worked in the usual way by 
vearing from a masonry tower standing out up-stream 
from the body of the main wall. The outfall will be 
further controlled by a second set of valves near the 
down-stream face, worked by a gearing placed in a valve 
chamber contained in the body of the dam, and 
approached fromm the upper platform by a ladder shaft 
and tunnel. Provision for overflow in the event of the 
capacity of the reservoir being overtaxed by an unusual 
rainfall will be made by two bywashes, 400ft. long and 
25ft. wide and splaying out, one at each side, the ends of 
which will be kept away from the toe of the dam, which 
might otherwise be injured by the wash so produced. 

The sand required for the concrete, &c., is obtained 
from a distance of about three miles, and is conveyed by 
a specially constructed narrow-gauge railway. As the 
site of the dam is 26 miles from the main line of railway, 
a 2ft. gauge line, built for the purpose, and now over two 
years in operation, conveys the cement and other materials 
tothe work. The ruling grade is 1 in 30, with curves of 
1} chains radius. The whole of the machinery in use on 
the works is driven electrically from a central power 
station,in which are installed four generators having a 
total output of 700 ampéres at 500 volts. Local wood 
fuel is used. Lidgerwood cableways, which have a span 
of 1200ft., with a capacity of 15 tons, at 250ft. per minute, 
and several 10-ton electric cranes are in use. 

The foundations of the dam have been found highly 
favourable. After the gravel had been removed solid 
water-worn granite showed from bank to bank without 
flaws or defects of any description. The action of the 
water had worn the granite into most curious shapes, 
pot-holes in places having been cut to a depth of several 
feet by constantly revolving boulders. This formation 
provides a sori of key to counteract any sliding effect of 
the water pressure on the dam. 

The extraordinarily favourable site of the dam, and the 
proximity of suitable materials, will cause its cost of 
about £1 per acre foot of water stored to be one of the 
lowest on record, the Roosevelt dam in Arizona being the 
only large one which is much more favourable in this 
respect. It is stated that 5000 horse-power will be 
available for electric power, and as the dam is only 36 
miles from the new capital city of Australia, it is possible 
that in the future the Barren Jack power, may be utilised 
there in addition to that of the water supply already 
designed for the proposed town. 

A question has arisen, and was referred to at a recent dis- 
cussion at the Institution of Civil Engineers, as to the advan- 
tage of curving the Barren Jack dam in plan to add to its 
strength, seeing that a sufficient gravity section has been 
provided, and that apparently greater length, and therefore 
larger quantities, were involved in order to obtain this 
superfluous security. 

On the ability of the dam to resist pressure due to its 
Cross section alone and to its material, we may quote here 
the evidence of Mr. Stuart Murray, M. Inst. C.E., before 
the New South Wales Parliamentary Committee when 
the project was being considered. He said:—‘ The 
resultant lines of pressure for reservoir full and reservoir 
empty fall well within the middle third of the base. . . . 
The computed maximum pressures on the foundations are 
M3 onan 15 tons, and at the down-stream talus 

8 quare foot; whilst the ultimate resistance 
‘o crushing of concrete made from the available material 
= according to thé specification adopted is, from 
: os results of tests made at the Sydney University, 

) tons per square foot. The factor of safety in strength 


180 
i 12, that usually deemed indispensable 
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the world, was 


is_ therefore 


in such works being from 8 to 10. The resistance to 
overturning is found by comparing the resultant of the 
: pacxinnnien water pressure against the face of the dam by 
© weight of its mass, multiplied in each case by the 
everage under which it acts. The maximum pressure 


against a lineal foot of the dam at its highest point i 
¢ : ghest point is 
737.16 tons, acting at 76.66ft. above the level of its base. 





Hence the overturning moment is 737.16 tons by 76.66ft., 
equal to 56,515.6 foot-tons per lineal foot. The moment 
of stability of each lineal foot of the dam at its greatest 
height is 1178.5 tons, the weight of the section acting at 
the centre of gravity, which is distant horizontally 
103.63ft. from the down-stream toe. It is therefore 
1178.5 tons by 103.68ft., equal to 122,128 foot-tons, and 
122,128 _ 2.16. That 
56,515 .6 

is, the resistance to movement of the mass is 116 per 
cent. in excess of the overturning moment.” This being 
so, it was natural to raise the question of the advantage 
of the curvature, but Mr. Leslie Wade, M. Inst. C.E., 
the designer of the dam, wrote in the discussion referred 
to that the configuration of the sides of the gorge at the 
‘site was such that the quantities in the flanks of the 
dam had not been increased by the curvature given to 
the wall. 

When the dam is full the main river will be 
backed up for 40 miles, and two important tribu- 
taries, twenty four miles and nineteen miles respectively. 
These consequencesinvolve diversions of roads, reconstruc- 
tion of bridges, &c., and, including the 26-mile material 
railway, account for the total estimate for the dam at 
£758,000. It is not intended, however, to wait for the 
completion of the work to put it to use, and the building 
contract, which was entered into in February, 1909, pro- 
vides for the wall reaching the height of 110ft. in August, 
1911, when storage will be begun, so as to ensure irriga- 
tion in the summer of 1911-12. The remainder of the 
dam is to be finished in August, 1913. 

The workpeople, at present amounting to600, are housed 
in Barren Jack City, as it is called, especially provided 
for the work, where medical attendance, hospital and 
sanitary service are furnished by the Government. There 
are also a State school, postal and telegraph facilities, and 
a savings bank. 

Meanwhile work is going on 220 miles away down the 
Murrumbidgee River, where the water, the flow of which 
is to be regulated by the dam, is to be utilised in irriga- 
tion. The intermediate country is not only fairly pro- 
vided with rainfall, but is generally unsuitable for 
irrigation works, owing to its undulating character. 
Below this, where the river embouches on the dry 
western plains, it is found that there is a granite dyke 
across it, on which a weir is being constructed, so that 
the regulated water can be raised sufficiently to command, 
by canals, vast areas below it on each side, though it is 
only proposed at present to deal with the north side. 

Heaven, it is said, helps those who help themselves. 
Here Nature has furnished a gorge in hills of granite, 
providing the best site and the best material for a dam, 
behind which is an unfailing supply of rainfall, a natural 
220-mile channel, and, at the proper place, a foundation 
for a distributing weir; but only now, at this late period 
of settlement, are the people who are thus helped, 
beginning to justify the adage. Many years ago an 
Australian Bishop refused to order prayers for rain till the 
inhabitants did something to prevent the ample existing 
supply in certain places rushing away uselessly to the 
sea. We wonder if this common-sense prelate had any- 
thing in his mind about this almost ready-made but long- 
neglected irrigation opportunity? The distributing weir 
at Berembed is 11ft. 6in. high above the rock, and is 
275ft. long. It consists of a sluiceway of 40ft. in width, 





the factor of safety in stability is 


a lock chamber of the same width, capable of 
taking a steamer or barge up to 100ft. in length 


(for the river is here navigable), and 165ft. of collapsible 
shutters. The sluiceway and lock are controlled at their 
upper ends by steel gates working on rollers supplied 
by Ransomes and Rapier, the makers of similar 
gates for the Assouan dam. All the rest of the 
steel work, both for the weir and for the head gates or 
regulator of the canal, has been done in the Government 
shops in Sydney, the collapsible shutters being also con- 
structed there. The regulator controlling the flow into 
the main canal, which is 132 miles in length, is situated 
just above the sluiceway at right angles thereto, and 
having its bed 5ft. higher, thereby ensuring the sluicing 
away of all depesits from in front of the gates. 

The regulator consists of ten openings into the canal, 
each controlled by a lift gate having three sections or 
leaves running in angle iron grooves fixed to the concrete 
piers, between which the gates are placed. The three 
leaves enable the water to be drawn off at different levels, 
thus keeping the heavier silt out of the canal system. 
The canal is well in hand, and with the weir and other 
parts of the headworks, will be finished in 1911. Sixty- 
tour miles are now complete, including, on the first 
25 miles, a considerable length of the Bundagerry Creek, 
which is utilised as a channel, and a further length of 
12 miles is in hand. Tenders for additional lengths will 
shortly be invited. At 464 miles from the take-off there 
will be a main 34-mile branch. There are a number of 
minor works, such as regulators, syphons, bridges, fencing, 
maintenance, men’s_ cottages, telephones, &c., in hand. 
The course of the main canal is through the town of 
Narrandera, and north-westerly and westerly towards 
Gunbar and Hay. 

As to the quality of the land to be dealt with, experts 
have reported it to be eminently suitable, only wanting 
seasonable water—a deep, rich, red, sandy loam, fit to 
grow to perfection anything which is suitable to the 
climate, and above all, lucerne and fodder plants. When 
the irrigation settlements are established, practically a 
new province will be added to New South Wales, as has 
been done in the Punjab by the same means, with all 
the possibilities’ of closer settlement under intense 
cultivation. Excellent sites have been fixed for towns 
and villages, where there are good deposits for building 
materials, drainage, &c. In order to be ready for the 
first supply of water at the end of 1911, the irrigable 
lands are being plotted into suitable sizes and the 
subsidiary channels made. The storage will have the 
iucidental effect of moderating the disastrous floods which 
have occurred from time to time in the Murrumbidgee. 





Many years ago the town of Gundagai on its banks was 





practically washed away, and was rebuilt at a considerable 
cost on higher ground. At this place, across the river, 
there are two long bridges for road and railway, the great 
length of which, having been provided to span occasional 
flooding, probably twenty times the normal width, will 
now become superfluous, as will also be the case with 
other bridges across the same river. 








THE BUENOS AYRES EXHIBITION. 
(By our Special Commissioner in South America.) 
No. V.* 
Buenos Ayres, August 4th, 1910. 


AMoNG a crowd of interested spectators grouped around 
a stand in the Exhibition where machinery was being 
shown in motion, were two dusky gentlemen from 
Nicaragua and Honduras, respectively. The printed 
inscription which bore the legend “ twenty revolutions a 
minute” seemed to have a depressing effect upon the 
Honduranean, who apparently was turning green with 
envy. The visitor from Nicaragua, however, looked quite 
cheerful, and upon being asked why, he responded— 
“ Well, we can do better than that in my country.” 

This story has a moral. Those exhibitors who have 
gone to an immense amount of trouble and expense to 
instal equipments for showing their machinery in motion 
are quite dependent upon the electric current supplied by 
the German Company which has the monopoly for the 
City of Buenos Ayres, and the service throughout has 
been execrable. Every stand owner in the Exhibition 
has reason to complain, for, b-sides the short service 
during the day, as soon as dusk arrives the great majority 
of the stands are plunged into semi-darkness, there being 
insufficient light to distinguish them from the surrounding 
shadows, while in other cases, such as the Austrian and 
French Sections, there has, upon many occasions, been 
no electric light at all. Strangely enough, the best 
service has been secured by the German Section 
exhibitors, who have been enabled brilliantly to illuminate 
their stands with electric devices and rows of lamps, 
while their unfortunate neighbours have had to close 
down their stands for lack of sufficient light to see their 
way about. 

That the Exhibition will hardly be complete in all 
sections before it is time to close it seems almost certain. 
Spain, which, in view of the close connection existing 
between that country and the Argentine, might reason- 
ably have expected better treatment, has still almost the 
whole of her exhibits in the Buenos Ayres Customs House, 
and only yesterday the Spanish Minister attended at the 
Ministry of Finance in order to beg for facilities for the 
release of “ 10,000 packages ’’ in the Customs containing 
articles for exhibition in the Spanish pavilions. The 
Belgian Section is still in a state of chaos, while the 
French, although formally opened and dedicated, is far 
from being complete. The grounds of the Exhibition are 
still in the hands of the landscape gardeners, and a 
number of ornamental kiosques and other temporary 
buildings are yet undergoing construction, which cannot 
possibly be completed before the close in the month of 
November. The attendance upon the part of the public, 
except upon Sundays and feast days, has not been as 
satisfactory as could have been desired. This is partly to 
be accounted for by the three other Exhibitions—the 
Agricultural, the Hygienic, and the Fine Arts—all being 
open at the same time and for the same period. It is 
recognised as a great mistake having arranged for so 
many different Exhibitions at the same time and all in 
different parts of the city. 

One of the most attractive displays in the Railway 
Section is that of the Railway Signal Company, Limited, 
which is represented here by the firm of Messrs. Evans, 
Thornton and Co., who have erected an extremely clever 
working model, occupying almost 30ft. in width and 15ft. 
or 20ft. in height. The exhibit shows the working of the 
Webb and Thompson patent electric train staff instru- 
ments for single line. The term “electric block inter- 
locking” is here applied to an improved combination of 
the electrical and mechanical apparatus, which compels the 
signalman to work his outdoor signals absolutely in accord- 
ance with his electrical block indications, both of which are 
electrically under the control of the signalman at the box 
situated in advance. With this system the last named is 
so controlled that neither the block apparatus nor the 
outdoor signals at the rear box can be operated to admit 
a following train until the preceding train is absolutely 
clear of the section. The train itself, on passing out of the 
section, unlocks the instruments, and so enables a follow- 
ing train to be accepted. The principle of this system 
seems to render it impossible, when a train has been 
accepted from a signal-box in advance, for another train 
to be accepted until the first one has reached and passed 
the end of the section from which the acceptance signal 
was given. 

With the various combinations to suit the exigencies of 
traffic, this system appears to afford absolute safety under 
all possible conditions and circumstances of trattic. It 
has not only many advantages over the old block system 
—which, while acting only as an indicator to the signal- 
man, in no way restrained him in a moment of forgetful- 
ness or a mistaken interpretation of his indicator 
instrument from operating his outdoor signals—but also 
provides for the safety of junctions and of shunting 
operations, however complicated a station yard may be. 

Briefly summarised, the principal features of this 
apparatus are as follows:—(1) The starting or advance 
starting signal at one station is electrically controlled or 
locked by the signalman at the station in advance, thus 
preventing, by mechanism placed entirely beyond the 
signalman’s control, more than one train being in a 
section at the same time. (2) When a signalman has 
plunged on his instrument to accept a train, he has locked 
all conflicting side points and signals, and has stopped 
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train itself releases the mechanism, enabling the signal- 
man to accept a following train. (3) When the signal- 
man has accepted and lowered his signals for a train, he 
is compelled again to put them to “danger” before he 
can accept another. (4) It is always in the power of the 
signalman to place his mechanical signals at “danger” in 
front of an approaching train. (5) Upon the electrical 
block signal being placed on “ the train on line” position, 
it becomes automatically locked, and so remains until 
released by the passing train coming out of the section. 
(6) The starting signal, or signal which allows a train to 
enter a section, is automatically put to “ danger” behind 
the train by the train itself. (7) In the event of a train 
having been accepted upon the block instrument and 
afterwards not required to pass into the section, or in the 
event of a signalman giving a signal or indication upon 
the block instrument by mistake, it can be arranged, if 
desired to re-set the instrument or to cancel the signal, 
but only by the consent and concurrent action of the 
signalman at the other end of the section concerned. (8) 
In the event of a signalman or an instrument from any 
cause whatever failing to act in the proper manner, the 
result is always on the side of safety; all signals and 
block instruments revert automatically to “ danger,” and 
the line becomes blocked. 

The apparatus described has been long enough in 
practice experimentally to enable some accurate idea of 
its reliability being formed, and I am enabled to say, from 
having seen it in operation upon some of the East Indian 
railways, that it can be used to great advantage and with 
all confidence. In India it has been proved beyond 
question that the system can be employed not only with 
complete assurance, but with economy in labour and a 
considerable saving of time. The mechanism is very 
strong and dependable, and it can be fitted to any signal 
and point levers now in use. Provision is also allowed, 
when it is necessary, to close immediately any particular 
block station. For instance, during the hours of the 
night, when usually two sections are in operation, they 
can be reduced to one. 

The two points to be remembered in connection with 
this apparatus, however, are, first, it is dependent for 
efficiency upon electric current, which for some cause or 
other may possibly fail, and that it is for staff instru- 
ments for single line only. 

At the same stand, strangely enough, can be seen the 
signalling apparatus of a rival patentee, namely, that of 
Kershaw, whose system of railway signalling and inter- 
locking appliances are well known. There is shown 
inside the building a model of this system for signalling 
single-line crossing stations with electric key trans- 
mission; while outside, in the grounds, is to be seen a 
signal lay-out exhibiting the List and Morse system of 
interlocking, with points and locks complete. Both of 
these latter are the products of Messrs. Saxby and 
Farmer, Limited, of Chippenham, Wiltshire. 

The first described apparatus (Webb and Thompson) 
has been adopted in Great Britain by the North-Eastern 
Railway Company, some railways in Wales, and by the 
London, Brighton and South Coast Railway Company, 
which has recently, I am informed, added to its existing 
block system a number of new installations in order to 
meet the increasing amount of traftic upon its line. 
The Ceylon Government Railways have also adopted the 
Webb and Thompson patent apparatus, while it has been 
installed in other parts of the world. I aim of opinion 
that in the Argentine it should be particularly successful, 
since all the attendant conditions to its installation are 
favourable. The question of economising labour is in 
itself an important one, and, judging from the amount 
of attention which the exhibit is meeting with on 
the part of railway managers and directors from abroad, 
I should say that the enterprise of the company and their 
agents, Messrs. Evans, ''hornton and Co., of Buenos 
Ayres, in erecting and demonstrating this excellent model 
installation will be well rewarded in the end, as, indeed, 
it deserves to be. 

Out of the total imports of this Republic for last year, 
amounting to £54,600,000, we supplied the following :— 

ra 


Iron and applications of raw materials .... 3,154,355 
[ron and steel manufactures 2,860,741 
Locomotion and conveyances ... 6,120,000 
Electrical supplies ~ 665,858 





Total .. ; 12,800,954 

While it is true that possessing, as we do, the greater 
part of the railway track in the Republic, the question of 
ordering the necessary rolling is greatly in our own 
hands, | wouid again remind your readers that the Federal 
Government has now come boldly into the market as 
railroad constructor and railroad owner, with the result 
that rolling stock other than British is certain to be seen 
in this country to a greater extent than it has ever been 
seen before. We have nothing but our reputation as 
builders of the best and most enduring locomotives and 
the designers of the most convenient and useful passenger 
carriages to recommend us. To some individuals this 
should appear enough; but then they do not know the 
wheels within wheels that have to be set going before 
merit, unaccompanied by anything else, prevails in the 
struggle to obtain contracts from Latin-American govern- 
iments, or the officials who represent them. 








THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. III.* 

CONTINUING our survey of the first annual report of the 
Advisory Committee for Aeronautics, we come next to a 
short account of some preliminary experiments carried out 
by Dr. Stanton and Mr. H. Booth on the strength of 
balloon fabrics. As already explained, both tensile and 
bursting tests were undertaken. By comparing the 





* No, Il. appeared September 16th. 





afforded. 

The dimensions of test pieces, always an important 
point in work of this nature, were first investigated with 
regard to their influence on the ultimate strength of the 
material. For this purpose rectangular samples of a 
fabric consisting of single material rubbered on one side 
only were examined in the tensile testing machine. This 
machine consisted of a pair of wooden blocks attached to 
a stationary hook and holding the upper end of the speci- 
men, and a pair of lower grips to which was attached a 
sand hopper. The rate of loading was 61b. per minute. 
The specimens tested varied in width from }in. to 4in., and 
in length from lin. to 13in., measured between the jaws of 
themachine. All these samples were tested in the direction 
of their warp. In the annexed figure we reproduce the 
results of these tests. The ordinates are lengths and 
breadths of the specimens, and in the circles figures are 
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| Rubber Company were also tested. 
| of what is known as diagonally doubled fabric ; that is to 





given showing the breaking loads in pounds per inch of 
width. These figures are in each case the mean of three 
tests. It will be seen that the strength of the fabric at 
first decreases as the length and breadth increase, and 
that roughly we may say that this dimensional effect is 
over when a breadth of 2in. anda length of Tin. have been 
reached. Twoincheshasthus been acceptedasthe standard 
breadth of specimens, but with regard to the length the 
report states that more experimental evidence is required 
before fixing it at any definite value. 

The next proceeding was to compare the strengths of 
four different materials. These will be referred to as 
A,B,C and D. Material A is that already mentioned 
above, and consisted of single material rubbered on one 
side. Material B was composed of parallel double fabric, 
rubbered inside and out and between the layers. Material] 
C was the same as B, except that there was no outside 
rubbering. Material D was composed of triple fabric, the 
warps of the two outside layers being parallel, and that of 
the intermediate layer being diagonal. In this material 
the inside surface was rubbered, but not the outside, 
while a rubber coating was interposed between each of 
the layers. Two specizzens of each of these materials, 
one measuring 2in. by Tin., and the other 4in. by 1ain., 
were tested for strength in the direction of the warp, a 
similar series of specimens being also tested for strength 
in the direction of the woof. In addition, specimen D 
was similarly tested in the directions of the warp and 
woof of its internal diagonal layer. The mean results of 
five different tests on each specimen are entered in the 
table :— 


Tensile Tests on Ruhhered Fabrics. 





M ial Direction Size of Stress, Ibs. Mean of 
Material. of stress. specimen. perin. two sets. 
Bo a a eee. Gee ee oe aye] 
a wer AR. BD 

Woof... ax’ 7 .. BS 1 ss 
axis =. 6 cs 9 
B... Warp... eae | 83-8 ) ote 
; 4x 1B 83-0 jy %-9 
Woof... Teer f 68-2 \ was 
4x13 |. 00-5 _ 7 848 

C... Warp... 2x 7 B07... en. 
‘xh < @4 4" 

Woof... ee i 68:9... a 
4x 13 az 5 @S 

D... Warp... 2K 131-9 14909. 
ix ce 
Woof... os: 7 132-4 1493.4 

4x13 113-9 = 

Warpofcentralfabric 2 x 7 62-5 \ ge. 
. mihi. 2 
Woofofcentralfabric 2x 7 75-0 \ 69.5 
4x13 ag a) 


It will be seen that the large pieces are, on the whole, 
weaker than the smaller pieces ; but from the report we 
infer that the experimenters believe this to be due not to 
dimensional effects but to a variation in the strength of 
the material from point to point, so that two parts cut 
from the same fabric will give different results, according 
to the positions they originally occupied in the whole. 





idea of the average strengths of the different fabrics 
‘The table reveals an interesting sidelight on the my 
facture of these fabrics. As far as we know, there “ate 
reason why the warp should be stronger than the By 
vice versd ; and with regard to material A, i.c., the a = 
layer fabric, the two strengths are about equal, i 
warps of B and C—double layer fabrics—are about twi : 
as strong as the warp of A. Hence we might expect thet 
the woofs would also have double the strey m4 
But this is not so, as the table shows. To ps. 
this the report turns to the manufacture of the: : 
fabrics. It is possible, it is stated, that when uniting 
the two layers of a double fabric the manufacture. 
takes every precaution to secure an equal tension jn the 
direction of the warp of each layer before uniting ‘hen 
with the rubber coating. But he may neglect to Bess: 
equality of stretching in the direction of the woofs 4 
that when the material is being tested in this direction 
one of the layers will ‘take a greater proportion of the 
load than the other. ‘he material will thus exhibit less 
strength in the direction of the woof than of the warp 
This explanation is strengthened by the fact that the 
fabric D does not show any appreciable difference of 
strength in the two directions. ‘lhe two outer layers of 
this class of material are separated by a diagonal layer 
together with two cushions of rubber, so that any initial 
lack of equality in the stresses on the outer layers jg 
accommodated by the plastic interior. If this theory is eoy. 
rect the materials B and C can be improved, so as to increase 
their transverse strength without adding to their weight, 
‘wo samples of material supplied by the North British 
One of these, E, Was 


say, it was composed of two layers having their webs get 
at 45 deg. to each other. The second of these materials 
F’, was parallel doubled. For constructional reasons the 
aiagonally doubled material possesses certain advantages, 
but the tests revealed that its strength when tested in the 
direction of the warp of one of the layers was only half of 
that of the parallel doubled fabric. The mean figures of 
tive tests on each material are given as :— 
Material. Tensile strength, 

ae Sk cases ee eey eas oe 37.0 

¥ S35: aia Sans aaa every aie faasnpacc, TOE 
the strengths being in pounds per inch of width. It would 
therefore appear that a material composed of n parallel 
layers and m diagonal layers is no stronger in a direct 
tensile test in the direction of the parallel layers than 
a material composed solely of parallel layers, and in the 
direction of the diagonal layers, of a material composed 
of m parallel layers. This fact is also borne out by the 
results of the two sets of tests on material D. 

The bursting tests were carried out on bags 30in. long 
and din. in diameter, supplied by the above-named com- 
pany. Three kinds of material were tested in this 
fashion, namely, E and F, as described above, and G, a 
single fabric rubbered on both sides. The object of the 
bursting tests was to compare the maximum hoop tension 
with the result of the direct tensile test. At first ditticulty 
was experienced with the joints in the bags, as these 
frequently gave way before the true bursting pressure was 
reached. ut after suitable improvements had been 
made, the following results were established :— 


Bursting Tests on Bags. 


Material. Bursting press. lb. Hoop tension.* — 
Be Sozoe 22.0 5S.8 35.0 
oe 22.5 56.3 67.9 
ee 12.0 32.1 37.8 


These results show that the single fabric ( has an 
appreciably lower bursting strength than that which would 
be inferred from the direct tensile strength, and that it is 
unsafe to use this latter value in calculations on the 
strength of balloons. A similar remark applies to the 
parallel doubled material F. The diagonally doubled 
material E, however, now shows up extremely well, its 
bursting tension being considerably higher than its direct 
tensile strength. It should be remarked, in justice to the 
doubled material F, that some doubt prevails as to whether 
the bags really burst properly and not at the joints. In 
any case, the experuments clearly indicate that the 
methods of making joints in balloon fabrics are not as 
satisfactory as they might be. 

We come next to a brief preliminary report by Mr. 
F. W. Lanchester on the weights and horse-powers of 
petrol motors for aeronautical purposes. Mr. Lanchester 
first points out the difficulty experienced in deciding what 
is to be regarded as the “ weight” of a petrol motor. It 
is at times hard to say what parts or accessories of a 
particular type of engine should be taken into account or 
left out when reckoning the weight of a petrol engine. 
But as a guiding principle, it is laid down that the engine 
weight will include all those details which are necessary 
to make it in fit order for continued running. If we 
accept this ruling, the weight of a water-cooled engine 
must include that of the radiator and the necessary watet. 
With regard to the petrol tanks, Mr. Lanchester considers 
that these should be treated as separate from the engine 
and as an added percentage to the fuel weight. Similarly 
the exhaust box or silencer, the fly-wheel and the lubri- 
cant reservoir are all excluded. . 

With these provisions, the following table is given 
showing particulars of the Antoinette, Renault, oe 
and, for purposes of comparison, a New Daimler Knight 
inotor car engine. 

Weights and Horse-powers of Motors. 


Antoinette, Renault. Gnome. Daimler. 
Brake horse-power 54-3... 58-8 ... 40 ... Oa 
Speed (r.p.m.) ... ... 1200 1800... 1200 J 
Weight as detined per “a 
B.H.P. (Ib.) . 538 6-4 4-1 .. ‘ 
Petrol per B.H.P. per 54 
OME NGD sc, ses, aca RR ann SOR -89 ... °o 


The sacrifice of efficiency in order to secure —_ 
of weight is a striking feature of these results. — For sau 





* E and G corrected for expansion, F not corrected, 
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; ans it is comparatively unimportant what the 
distance Tans ption is, tus for long-distance runs Mr. 
asker rightly points out that the sacrifice of effici- 
penny secure lightness should not be pushed too far. 
oo the total weight of a light motor and the fuel it con- 
pio ; in a long journey may exceed that of a heavy but 
sume economical engine and its fuel. As a matter of 


—e we presuppose no stoppages for replenishing fuel, 
Se ieienler engine with its small fuel consumption 


pt carrying no more weight than the Gnome engine 


ith its heavier fuel requirements if the journey lasts for 17 
Ses For journeys of longer duration the advantage of 
lightness becomes increasingly in favour of the motor car 


Rader Dr. W. Rosenhain and Mr. Guy Barr experi- 
ments on the rate of leakage or diffusion of hydrogen 
through balloon fabrics were carried out. Although the 
results obtained so far are not very extensive, they are of 
sufficient interest and importance to be quoted here. 
The apparatus employed in these tests was carefully de- 
and in the report a diagram with a detailed 


igned, : : 
dexeription of it will be found. In order to simulate 
actual conditions as nearly as possible, it was decided 


that the method of experimenting which would give really 
reliable results must provide for an atmosphere of pure 
hydrogen on one side of the fabric under test and an 
atmosphere of pure air on the other. This considera- 
tion led the experimenters to discard the methods of 
other workers wherein a given volume of hydrogen was 
allowed to diffuse through the fabric for a certain length 
of time into a closed air space or into the open air. This 
course is open to the objection that at the end of the 
experiment the original pure hydrogen is contaminated 
with air, while the air in turn has become contaminated 
with hydrogen. 

As carried out at Teddington the apparatus for this 
experiment consists of a circular drum, 1l4in. in 
diameter, divided into two equal cells by a membrane 
of the fabric to be tested. Electrolytically generated 
hydrogen carefully dried and purified is circulated through 
one of these cells, pure dry air from a compressed air 
cylinder passing through the other. The current of air 
leaving the drum is then led to an electric furnace, the 
heat of which causes the hydrogen which has leaked 
through the fabric in the drum to be burned to water. 
This water is collected, and from its weight in a given 
time the rate of diffusion can be ascertained. 

Two points were clearly established by a series of pre- 
liminary experiments with this apparatus. In the first 
place, wide differences in the rates of diffusion were found 
to exist in different portions of the same piece of fabric. 
In the second place, the rate of diffusion was influenced 
in a most marked degree by the temperature of the 
gases and the fabric in the drum. This latter considera- 
tion led to the designing of means for regulating the tem- 
perature of the drum to any desired point. At the same 
time this enabled the rates of diffusion at different tem- 
peratures to be determined, an aspect of the work to 
which the experimenters attribute considerable practical 
importance. We read in the report that the variations 
in the atmospheric temperature of the room were sufficient 
to introduce, in some cases, 50 per cent. differences in the 
rates of diffusion. Defining the permeability of a fabric 
as the quantity of hydrogen in litres diffusing through a 
square metre in twenty-four hours, we append the results 
of some of the tests already carried out :— 


Fabric. Permeability. 

Diagonally doubled, 3 layers of rubber ... 2-¢ 
Parallel a 2 Pa ‘ 13-5 

a ee as 18-0 
Diagonally _,, 3 ‘a of 14-0 

‘ 9 At. 4-5 

Re a os - Sin sees 4-0 
Gold beaters’ skin of different thicknesses 0-1to 0-4 


The temperature at which these tests were made was 
15.5 deg. Cent., the hydrogen diffused being measured at 
0 deg. Cent. and 760 mm. of mercury. 

A report on light alloys by Dr. Rosenhain is included 
in the volume, but as his remarks are drawn largely from 
the data obtained in the researches carried out at the 
Laboratory for the Alloys Research Committee of the 
Institution of Mechanical Engineers, and already 
published, we will not attempt to summarise them. Dr. 
Rosenhain, we will only remark, is of opinion that in 
cases where the reduction of weight is necessary at all 
costs the adoption of wood as a constructive material is 
still preferable; but if an alloy can be found having a 
strength of about 60,000 Ib., with a density of less than 
2.8, the balance will lie entirely in favour of such an alloy 
In most circumstances. 

Passing over a long report by Dr. W. N. Shaw on such 
subjects as wind structure, vertical and rotary motions of 
the atmosphere, anemometry, &c., we come to a discussion 
of the electrification of balloons. The secretary of the 
Committee, Mr. F. J. Selby, first presents an interesting 
summary of the existing knowledge relating to the 
accumulation of electrostatic charges on balloons and the 
precautions to be taken to avoid the dangers arising 
from such an occurrence. Opinion, it would appear, is 
divided and contradictory with regard to the precise 
manner in which the electrification is brought about. 
Numerous accidents have happened in the past, and 
various writers have tried to explain them. Among other 
suggestions brought forward we find the friction between 
the envelope and netting, the throwing out of sand, 
differences of atmospheric electric potential between 
different parts of the balloon, and the friction of the gas 
as lt escapes past the edge of the discharging valve, as 
causes for the accumulation of electrostatic charges on 
balloons. It is, however, noteworthy that most writers 
minimise the danger arising from the balloon being in the 
path of a flash of lightning. 

Mr. G. W. Walker, of the Eskdalemuir Observatory, 
and Dr. W. Makower, of Glossop Observatory, contribute 
reports of their investigations into this subject. In both 
cases these reports are largely mathematical, but we note 
that Dr. Makower has found a voltage of 35,000 volts at 
wheicht of 2500ft, above the ground, It is concluded 


that a conducting envelope for a balloon is to be preferred 
to a non-conducting one, as this will prevent the accumu- 
lation of local charges in dangerous spots. If a non- 
conducting material be employed, it becomes necessary 
to consider some means for artificially equalising the 
potential over the whole of the balloon surface. Mr. 
Walker states that the copious use of radio-active sub- 
stances would—presumably by the ionisation of the 
surrounding atmosphere—produce the desired results. 
It appears that there are practical difficulties in the way 
of joining the various parts by wires or other direct 
electrical connections. 

We have now completed our survey of the report, as 
far at least as we believe it to be of general interest to 
our readers. We have of necessity omitted reference to 
many parts of it wherein much that is of importance 
to the aeronaut and designer is contained. These parts 
thus omitted are on the whole largely mathematical, and 
hence do not lend themselves to condensation. But they 
are nevertheless valuable, and should receive the close 
attention of those devoting their studies to the theoretical 
aspects of artificial flight. 








BRITISH ASSOCIATION : SHEFFIELD, 1910. 
No. III.* 
SECTION G, 

Tuer meetings of this section were resumed in the same 
room at ten on the Monday morning, with the president, 
Professor W. E. Dalby, in the chair. 

Mr. Philip Dawson, London, described, with the assist- 
ance of many lantern slides, the electrification of the 
London, Brighton, and South Coast Railway between 
Victoria and London Bridge. He remarked that the 
electrification was the result of the serious competition 
that was being offered by the local tram service, he being 
of opinion that passengers prefer railways to tram- 
ways, even if the fares were higher, as there was 
better waiting-room accommodation, more certainty of 
finding room, and higher speeds. In making the selection 
of the system the possible future extension of the electri- 
fication was kept in view, and resulted in the adoption of 
the single-phase system, using alternating currents at a 
pressure of 6700 volts on the overhead conductors, 
bringing the current from the power station to these 
conductors at a periodicity of 25. The speaker met the 
contention of some engineers that single-phase motors 
had bad acceleration, lower efficiency, and higher cost of 
maintenance, by remarking that in comparison with con- 
tinuous-current motors the disadvantages were very small 
compared with the very considerable advantages that 
were derived from single-phase traction, whilst the 
amount of energy required was considerably less with 
single-phase current than with the continuous current. 
The works have already been noticed in THE Enat- 
NEER, but Mr. Dawson gave many interesting details 
which evoked from the president a comment on the way 
science had completely taken possession of the locomo- 
tive department of railway working. Professor Sylvanus 
Thompson agreed that no one system could be set up as 
being superior to all others, but considered that on short 
lines, or with short distances between stations, continuous 
current might present considerable advantages; but he 
was particularly pleased to have heard the description of 
this most interesting installation of single-phase alternat- 
ing current, and congratulated Mr. Dawson on the success 
he had made. He added that they had by no means 
heard the last of the single-phase alternating current. 
Quite recently he had seen drawings for a 2000 
horse - power locomotive in which the single - phase 
alternating current was to be used, and anyway for long 
distance work single-phase alternating current offered 
such obvious advantages that it would require much more 
than argument on paper to show that any other system 
of whatever voltage was of any serious superiority. Sir 
William White and other speakers pointed out what an 
excellent example Mr. Dawson’s work was of the value of 
the association of science with practice. 

Mr. H. E. Wimperis, London, followed with a lucid 
account of “The Use of an Acclerometer in the Measure- 
ment of Road Resistance and Horse-power.”’ A description 
of this instrument has already appeared in THE ENGINEER, 
and the paper was printed in full in our last issue. 

Professor E. G. Coker, M.A., D.Sc. (London), next called 
attention to “‘ The Cyclical Changes of Temperature in a 
Gas Engine Cylinder near the Walls.” Experiments had 
shown that the temperature at the inner surface of a 
small gas engine was about 240 deg. Cent., and the cyclical 
variation was usually less than 10deg. Cent. This varia- 
tion had not hitherto been measured for a complete cycle 
owing to the difficulties which occur in measuring the 
highest temperature of the explosion. In order to obtain 
the cyclical variation near the walls, a couple was made 
of an alloy of 10 per cent. iridium and platinum, with a 
pure platinum wire, and this was secured in a metal plug 
so that it projected }in. into the cylinder. On light loads 
and weak mixtures the cycle remained unbroken, but 
near full load the platinum wire melted. Couples were 
made able to withstand the highest temperatures near 
the walls, and they were not melted except during 
abnormal explosions. Measurements of the cyclical 
variations showed a variation of E.M.F. lying between 
1.56 and 7.88 milli-volts with an average cold junction 
temperature of 30 deg. Cent. The temperature variation 
corresponding to these values ranges between 250 deg. 
Cent. and 1700 deg. Cent. In estimating the highest 
temperature reached, the upper limit of temperature is 
indicated by the partial melting of one of the wires when 
the engine ran above its full normal load, and the lower 
limit is indicated by the melting of platinum wire ; and 
the conclusion is reached that the temperature at the 
place of measurement has a maximum value between 
1850 deg. Cent. and 1900 deg. Cent. 

The section then adjourned its separate sitting to take 








* No. If. appeared September 16th. 


part in a joint discussion with Section A on the “ Prin- 
ciples of Mechanical Flight.” 

On the Tuesday morning, after a short discussion on 
“The Cyclical Changes of Temperature in a Gas Engine 
Cylinder,” 

Professor E. G. Coker read another paper on “The 
Optical Determination of Stress.” 

For this purpose he employs xylonite, a preparation of nitro- 
cellulose with properties very different from glass ; experiments 
show that the modulus for tension is approximately 300,000 in 
pounds and inches and the value of Poisson’s ratio 0.37, plate-glass 
having the corresponding values of 10.5 x 106 and 0.227 respec- 
tively. For determining stresses a method of matching colours is 
adopted, in which a uniformly stressed test-bar is loaded until the 
colour produced by the retardation of a plane or circularly polarised 
ray corresponds to that produced at a point in the object under 
stress. The relative retardations R of the ordinary and extra- 
ordinary rays is assumed to be similar to glass and to follow the 
law expressed by R = C (X — Y) T, where X, Y, are the principal 
stresses at a point, T is the thickness of the material and C is an 
optical constant. The stresses at the cross section of an excentric- 
ally loaded tie-bar and at the principal section of a hook were shown 
to be in fair agreement with theory. To determine the lines of 
principal stress in a body the loci of points at which the directions 
of the principal stresses are the same are found by using plane 
polarised light, and from the curves so found the directions of the 
principal stresses are determined. From the curves of principal 
stress, coupled with a knowledge of the position of the isochro- 
matic lines, the stresses at any pojnt may be determined by the 
use of Maxwell’s method. 


Sir William White thought this new method of deter- 
mining stress promised to yield valuable results; it 
enabled one to get qualitative and approximately quanti- 
tative measures of stress in forms beyond the reach of 
mathematical investigation. In this Professor Ripper 
(Sheffield) concurred, and commented on the advantage 
derived from workers in different institutions meeting on 
a common ground and disclosing to one another the 
methods they used. In the present instance Professor 
Coker had shown to useful effect a method which differed 
from the Sheffield practice. 

The president, Professor W. E. Dalby, M. Inst. C.E., in 
the next communication made to the meeting, “On the 
Direct Measurement of the Rate of Air or Gas Supply to 
a Gas Engine by means of an Orifice and U-Tube,” 
pointed out that— 


An orifice in conjunction with an anemometer was used to 
measure the air supply at the Ashton trials of the Committee of 
the Institution of Civil Engineers, and that more recently Professor 
Ashcroft contributed a paper to the Institution of Civil Engineers 
describing a method of using an orifice in conjunction with a 
specially designed indicator to measure the difference of pressure 
on the two sides of the orifice. In the Ashton trials and in Pro- 
fessor Ashcroft’s method calibration was effected by driving the 
engine from the crankshaft end, and then from indicator diagrams 
deducing weight of air passing through the orifice. This deduc- 
tion would not be made accurately unless the temperature could 
be accurately measured at one point on the indicator diagram. 
In neither case could this temperature be measured. The gas 
engine used by the professor is fitted with apparatus by means of 
which the temperature corresponding to the pressure and volume 
at an assigned crank angle can be accurately measured with a 
platinum thermometer. Thus all the data are observed from 
which the weight of air drawn through the orifice per cycle can be 
computed. Indicator diagrams were taken with an optical 
indicator giving accurate results. Every indicator card was 
calibrated for pressure in situ. The peculiarity of the method is 
that a relatively small orifice is used—so small, in fact, that the 
difference of pressure on the two sides of it is equivalent to about 
lft. of water under normal conditions of running. This difference 
of pressure can then be measured by means of a U-tube, and small 
variations of head are easily observed. Numerous experiments 
established the fact that the coefficients of the orifices tried were 
practically constant and equal to0.6. The gas supply can be 
measured through an orifice in the same way. ease the 
mixture of air and gas passing into the cylinder can be obtained 
from two readings, with suitable corrections for density, at any 
time during the run. The orifices, in combination with their 
U-tubes, become rate measurers, the one giving the rate at which 
air is supplied to the engine, and the other the rate at which 
gas is supplied. 

Particulars are given in the paper of the apparatus, of 
the methods of calibration, of the measurement of the 
pressure and volume and of the temperature; also of 
experiments on an orifice gin. nominal diameter. In 
conclusion Professor Dalby stated that :— 

It is remarkable that the coefficient remains practically constant 
over a wide range of speed, and over a range of head from 0-18 to 
1-5. It would seem, therefore, that if an orifice is so chosen that 
at normal speed the head in the U-tube is about lft., the air supply 
can be calculated without serious error by using a coefficient whose 
value is 0-6. The weight of air, W, in pounds per second would 
then be given by the expression 

W = 4Ad/8kD 
where A is the area of the orifice in square inches, 
s is the specific gravity of the liquid in the U-tube, 
h is the difference of level in the U-tube measured in feet, 
D is the density of air entering the orifice in pounds per cubic 
foot, and is to be caleulated from 


ws 0-665 T 
where P is the barometric pressure in pounds per square inch, 
and Tis the absolute temperature in degs. Cent. of the air at 
entry to the orifice. 

From this it would appear that the rate at which gas is supplied 
to the engine could be measured in the same way with probably 
greater accuracy than is possible with the ordinary wet meter. 
The chamber, relatively large, could be arranged on the side of 
the gas-bag remote from the engine, divided into two parts by a 
diaphragm, in the centre of which is an orifice of such diameter 
that the difference of head between the two sides of the diaphragm 
would correspond to about lft. of water. Theauthor said that he was 
making one of these and would give some particulars of the results 
in a future communication. 

With the large difference of the level in the U-tubes adopted, 
very small variations in the supply can be detected, and the 
difference of level may be almost used for a speed indicator. 

Finally, he thought that this method might be used in any case 
in which the air supply is to be measured directly, since his experi- 
ments show that with proper precautions the co-efficients of dis- 
charge may be sagetded: as sensibly constant over a wide range of 
speed and head. 

Mr. Dugald Clerk, London, congratulated Professor 
Dalby on having solved a very difficult problem. He 
thought this method would be a great help, as they would 
ascertain the volume of air going into the very largest 
engines. 

Professor Sylvanus Thompson then gave a discourse 
on the “ Laws of Electro-mechanics.” 





Mr. Frederick Bacon afterwards described en epparatus 
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to be used for obtaining exact data for calculating the 
loss of heat through the walls of cold stores in which only 
a very thin layer of insulation could be allowed, and to 
provide a conductivity test for heat insulating materials 
which could be carried out with sufficient ease and 
rapidity for commercial purposes. The “wall” method 
is adopted; in it the drop of temperature between two 
faces of a thin slab or an air space framed in transmit- 
ting a known heat flux is determined. 


Duplicate specimens of the material to be tested are obtained in 
the form of slabs measuring 18in. by 18in., and not more than 
lfin. thick. A thin, flat heating net of uniformly wound resist- 
ince wire, interwoven with asbestos measuring 12in. by 12in., is 
sandwiched in between these slabs, the marginal crack left all 
round the heating net being filled up with strips of felt. Direct 
contact between the heating net and slabs of insulating material is 
avoided by interposing a thin sheet of asbestos millboard on each 
side. To measure the temperature of the faces of the slabs 
advantage is taken of the fact that there is no perceptible drop of 
temperature between a heat insulator and a good conductor of 
heat in close contact with it. Sheets of zine 12in. by 12in. are 
taken, and a flat resistance coi] of fine double silk-covered wire 
wound uniformly over a central 6in. square of one of their faces, 
The wire is wound non-inductively and secured to the zine plates 
by stitches of thread passing through fine holes drilled in the 
metal. Zine plates prepared in this way are inserted on each side 
of the slabs of insulation, the fine wire coils being in direct contact 
with the material to be tested. Thin wood covers are now put on 
both sides, and the whole is clamped firmly together by four bolts, 
with wing nuts passing through two skeleton frames of wood. 
The apparatus is then hung in a vertical plane in a situation 
screened from draughts and sunlight. The terminals of the heat- 
ing net are led away through an adjustable resistance and suitable 
switch gear to a battery of accumulators. A voltmeter and 
ammeter are connected up to the circuit, from the readings of 
which the watts dissipated can be obtained. As the arrangement 
of slabs is identical on both sides of the heating net, the heat 
generated will divide equally, half escaping through one wall and 
half through the other. The terminals of the resistances of fine 
copper wire are connected up to a Wheatstone bridge of the 
stretched-wire type through a system of plugs, which enables the 
ratio of resistances of either pair of coils to be determined. 

By assuming a value for the temperature coefficient of the 
copper wire, of which the coils are wound, the excess of tempera- 
ture of the inner over the outer faces of the insulating material 
can be immediately obtained. A system of plugs also allows of 
the resistance of any one of the four coils being compared with 
that of a fifth coil situated in the unheated surrounding air, the 
temperature of which is measured with an ordinary thermometer. 
This enables the absolute temperature at the inside or outside of 
either of the slabs to be determined. As soon as the material is in 
position and the heating coil and fine-wire coils are connected up, 
a suitable heating current is switched on and the apparatus left 
until the steady state is attained. The time necessary for this 
may be anything from 12 hours to 2 days, depending on the 
nature of the material and the magnitude of the heating current. 
The following table shows the specific gravity and coefficient of 
heat conductivity as determined by the apparatus described for a 
number of different materials :— 

Coefficient of hea‘ 


Material. Spec. grav. conductivity at 50 
to 75 deg. Cent. 
Yellow pine across grain 0.360... 0.13 
Teak across grain - 0.515. 0.23 
Expansit Schrot No. lL. .. 0.051 0.055 
*” a ee. 0.049 0.061 
Compressed cork slabs 0.166 0.060 
| 0.330 | 
Silicate cotton or slag wool if ery —— 
0113, 
Asbestos sheet. sin. thick 1.240 0.25 
es millboard, gin. thick 1.075 0.14 to 0.1 
Air jacket in the vertical plane, lin. 
— 0.26 to 0.31 


wide, walls of asbestos millboard .. 

Results for asbestos lead one to the conclusion that its value as 
a heat insulator is due rather to its fire-proof qualities than to its low 
conductivity, which indeed appears to be no lower than the con- 
ductivity of wood. To make experiments on the conductivity of 
asimple air-jacket, two double thicknesses of thin asbestos millboard 
were inserted in the positions usually occupied by the slabs of 
insulating material to be tested. 

In the vertical position the numbers on the Table 
show how poor an insulator an air-jacket of this descrip- 
tion is; it gets worse and worse as the temperature 
difference is increased. In the horizontal position the tem- 
perature differences for the jacket that was uppermost rose, 
while they fell for the jacket that was underneath. 

Professor Ernest Wilson and W. H. Wilson in their 
paper described “ A New Method for Producing High 
Tension Discharges.” According to this method energy 
is taken from an alternating or continuous-current source 
and stored in a magnetic field by an inductance; it is 
then permitted to surge into a condenser, which forms 
with the inductance a low frequency oscillatory circuit. 
When the energy is accumulated in the condenser the 
latter is mechanically bridged across the primary winding 
of an induction coil, with which it forms a high frequency 
oscillatory circuit. The energy is then transmitted by 
the secondary winding of the induction coil to the work 
circuit, and can be of an oscillatory or uni-directional 
character according to the purpose in view. The appa- 
ratus is light, efficient, and cheap, and is especially suit- 
able for radio-telegraphy, X-ray, and other work in which 
high-tension electricity is employed. 

At the close of the Tuesday sitting a few papers still 
remained for consideration, and Wednesday’s proceedings 
commenced with a communication by R. W. Weekes, 
London, on “Gravity Self-raising Rollers for Maps, 
Theatre Curtains, &c.” 

In this arrangement, the roller carrying the curtain or 
map is suspended by means of a cord which passes round 
a pin at the end of the roller upon which the map wraps. 
The roller is at the lower end of this cord when the map 
is fully wound up. A cross bar is provided at the lower 
end of the map, and when this is pulled down the map 
unrolls, whilst at the same time the roller rises and the 
suspending cord coils round the pin. By suitably propor- 
tioning the diameters of the roller and the pin, and the 
weights of the roller, map and cross bar, the system 
it was claimed, could be arranged to secure equilibrium 
in practically any position, so that the map would 
stop in any position desired. If occasion demands other 
adjustments can be made. 

Professor Alfred Schwartz in a paper on 
Mechanical Hysteresis of Rubber ” remarked that— 

The physical properties of rubber of which use is made in indus- 
trial work are its elasticity, compressibility, extensibility, tenacity, 
flexibility, adhesiveness, resistance to certain chemical agents, im- | 
permeability to water, solubility in certain liquids, and electrical 
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resistance and dielectric strength. He pointed out that the 
methods of testing employed at the present time consist in 
chemical analysis and in the determination of the elongation and 
load at rupture, and of the sub-permanent set resulting from a 
given extension maintained fora given time. He considers that 
the mechanical tests should form the primary tests of both the 
manufacturer and the purchaser, and should, when necessary, be 
supplemented by the chemical tests, either as confirmatory tests 
or for the elucidation of the causes of the defects indicated by the 
mechanical tests. In the case of raw rubbers the chemical tests 
give little or no indication of the value of the product for industrial 
purposes, and it is suggested that test pieces for such materials 
should be prepared from the so-called ‘‘ Admiralty mixing,” con- 
sisting of 60 per cent rubber, 3 per cent, sulphur, and 37 per cent. 
zine oxide, and be subjected to the hysteresis tests, for which pur- 
pose he has designed a machine in which a specimen of rubber of 
standard dimensions is loaded at a given rate toa given percentage of 
its breaking load. The load is then removed at the same rate, and a 
graphical record is obtained on the chart table of the machine of 
the extension and retraction curves. Rubber possesses very con- 
siderable mechanical hysteresis, and a consideration of the loop 
diagram obtained from the machine enables the following physical 
quantities to be determined for any given test piece :—The rate of 
extension with load ; the work done in extension ; the work done 
by the rubber in retracting ; the work expended in the rubber 
itself ; the sub-permanent set remaining after a given extension. 
The limits of the hysteresis loop may also be set in terms of exten- 
sion in place of load, as already stated. The author finds that for 
a given rubber the following laws hold good :—(a) The load per 
unit area of the initial cross sectional area of the test piece is con- 
stant for a given extension of the test piece and independent of the 
cross sectional area of the specimen within certain limits ; (/) the 
work done in extension, in retraction, and in the rubber itself is, 
within certain limits, proportional to the cross sectional area of the 
test piece, and is directly proportional to the length of the specimen 
with a given percentage extension. On the completion of the first 
cycle of extension and retraction the specimen may be subjected to 
a series of similar cycles, the limits of which may be set either by a 
given maximum extension or a given maximum load. For high- 
grade rubbers the areas of the loops for successive cycles become 
constant after about the sixth loop, when the subsequent cycle 


loops are taken up to the same maximum load as that for the first 


loop. The author finds that the extension for a given load limit 
increases with each successive cycle, and that the rate of increase 
follows a logarithmic law from the second cycle onwards, 
Applications of the hysteresis test are given tothe determination 
of various grades of rubber, of the quantity of rubber in a given 
mixing, of the degree of vulcanisation, and of the deterioration due 
to age or high temperature. 

Mr. G. Cook read an account of the “ Experimental 
Investigation of the Strength of Thick Cylinders;" then 
the proceedings of the section were brought to a close by 
a vote of thanks to the President, moved by Sir William 
White, seconded by Mr. Charles Hawksley, carried by 
acclamation and appropriately responded to. 

SECTION B: CHEMISTRY. 

This section, under the benign influence of the man of 
steel, its president, Mr. (now Dr.) J. E. Stead, unbent for 
a day from its juggling with graphic formule by allowing 
one-half of itself to devote the Tuesday to the considera- 
tion of iron and fuel chemistry. Professor Arnold opened 
with a lecture already set up in fine style, in pamphlet 
form. priced at 6d., but distributed free ; the subject was 
“A Fourth Recalescence in Steel.” This is a matter that 
has more or less engaged the author's attention for nearly 
twenty years, and he has observed on cooling unsaturated 
steels in some instances—a 0.38 carbon steel, for instance 
—there is a remarkable thermal evolution at about the 
Ar, point. This he regards as the fourth recalescence in 
steel, and with Professor McWilliam attributes it to 
constitutional segregation of the ferrite and hardenite 
from their state of mutual interpenetration or solid solu- 
tion between Ar; andAr,. These views were illustrated 
admirably by photomicrographs, tables and diagrams, 
which pleased most of those present, more particularly 
those who did not care whether hardenite was called 
hardenite or something else. 

Professor H. C. H. Carpenter, of Manchester, was not 
of those, and he was inclined to the view that the heat 
evolutions observed by Professor Arnold were due to the 
gradual crystallisation of iron from solid solution between 
the beginning of the Ar; and the end of the A r, arrests. 
They were then to be regarded as part of the Ar, and 
Ar, inversions, and were in no sense a fourth re- 
calescence. 

Professor Henry M. Howe, of New York, in his paper 
on “The Closing and Welding of Blowholes in Steel 
Ingots,” tended to approve the practice of some makers 
in purposely allowing blowholes to form abundantly so 
as to prevent the formation of a pipe in steel of a compo- 
sition favourable to welding, and so avoid the loss due to 
tapping piped ingots. The author’s investigations indi- 
cate that the blowhole gases are reabsorbed and the 
blowholes themselves will weld, but to facilitate these 
processes the practice of reheating and rolling imme- 
diately at a high temperature should be adopted. Many 
thought this a dangerous expedient and liable to yield 
faulty material; Professor Arnold, for instance, recog- 
nised two classes of blowholes, some unoxidised that 
might weld, some oxidised that would not; Mr. W. H. 
Hatfield saw a difficulty in the production of blowholes in 
just the right proportions to correct piping, and feared 
the production of unsound material from the practice. 

Professor H. E. Armstrong, London, in the next paper 
on “The Provident Use of Coal,” deplored the way coal 
was wasted, and complained bitterly of the bad quality of 
the gas furnished by the gas companies, which forced 
him to use electric light against his will Mm his house. 
He was of opinion that so far as the gas industry was 
concerned coal could be economised and the smoke 
nuisance mitigated by coking the coal at a low tempera- 
ture. The by-products obtained would be’of high value, 
the gas would be rich, and the coke of much more 
general utility than that produced in high temperature 
carbonisation, which he thinks should be suppressed. 
Many spoke approving the professor’s suggestions, but a 
gas director present expressed decided disagreement. 

Professor A. McWilliam, Sheffield, followed with re- 
marks on the “ Influence of Chemical Composition and 
Thermal Treatment on the Properties of Steels.” _He pointed 
out that the influence of chemical composition on the 
properties of steels is well recognised. Also that the in- 


| fluence of heat treatment has in certain of its phases as 


great an effect on mechanical properties as may be 








obtained by varying the carbon content through its wh 

range in a steel of otherwise similar composition ‘. ole 
is sometimes thought that these changes due Pty 4 
treatment may be so powerful as to mask the ingly = 
of original chemical composition, the object of the ee 
was not only to give the members af Section B ay ide, $" 
the nature of our special steels of which Sheffield jg hag 
eminently the home, but to also show the persiaten, 
influence of chemical composition through all these 7 
treatment changes, however potent. net 

Several series of tests were shown to exemplify the 
points, and from these the following may be selected > 
examples :—The effect of varying the carbon content in 
pure iron and carbon steels, and in 1 per cent. manganese 
steels and 2 per cent. chromium steels were shown i 
the tables from the papers of McWilliam and Barnes 
To illustrate the influence of heat treatment the cage Was 
cited of a 2 per cent. chromium steel with 0.5 carbon 
which stood when annealed 38 tons per square inch, with 
an elongation of 28 per cent. and contraction of 55 per 
cent., whilst heat treated it stood 114 tons per square 
inch, with an elongation of 9 per cent. and a reduction jn 
area of 30.3 per cent. That the influence of origina) 
chemical composition was persistent through all these 
thermal treatments was war shown by two test pieces 
exhibited, one a 1 per cent. manganese steel the other a 
2 per cent. chromium steel, each of which had been 
treated to bear 100 tons per square inch, but the ] per 
cent. manganese steel elongated 7 per cent. and had g 
reduction in area of 19 per cent., whilst the 2 per cent 
chromium steel elongated 10 per cent. and gave a reduc. 
tion in area of 37 per cent., this superiority in reduction 
of area being a marked characteristic of the chromiuny 
steel in all the heat treatments tried. 

There were also papers on the “ Dangers of Ferro. 
silicon,” “The Corrosion of Iron and Steel,” and on 
“The Crystalline Structure of Iron and Steel at High 
Temperatures.” Investigations on this latter point by Dy, 
Walter Rosenhain have led to the following conclusions -— 


1, That iron at temperatures up to 1100 deg. Cent. behaves as 4 


crystalline aggregate and undergoes plastic deformation by 4 
process of slip on the cleavage or gliding planes of its constituent 
crystal; this may or may not be accompanied by mechanica| 
twinning. 

2. That iron between the ordinary temperature and 1000 deg, 


Cent. exists in three distinct modifications possessing widely 
different mechanical properties, and that the temperature-ranges, 
in which these modifications exist, are consistent with the identi 
fication of these three modifications with the a, 8, and y forms of 
iron, according to the allotropic theory of Osmond and Roberts 
Austen, 

3. That B iron, although existing at a higher temperature, is 
markedly stronger and harder than a iron, and that the a8 
transformation involves a volume-change. 

4. That iron, as found in approximately pure iron at high tem- 
peratures, possesses the characteristic structure and some of the 
properties of ‘‘y iron” as found in certain alloy steels. 

Incidentally, the demonstration of a real existence of « hard B 
modification of iron at high temperatures, serves to prove the 
correctness of the contention that the failure to harden pure iron 
by quenching is due to the difficulty of inhibiting the B = a trans 
formation by rapid cooling, except in the presence of carbon, 
The observed power of Biron to resist deformation at 00 deg. 
Cent. under a stress which is sufficient to fracture the same section 
of a iron at a temperature of 750 deg. Cent , taken together with 
the powerful softening effect of a rise of temperature of 750 
degrees, serves to indicate that if Biron could be preserved in 
existence at the ordinary temperature, it would possess a very high 
degree of hardness and strength, probably quite comparable with 
that of hardened steel. 

In Section C, Mr. Cosmo Johns, Sheffield, drew atten- 
tion to the fact that the rock in the neighbourhood of 
Sheffield ranged from the magnesian limestone up to the 
new red sandstone, and besides coal, iron, fluxes, mill- 
stones, yielded a ganister containing 98 per cent. of silica 
without fluxing constituents. 

Professor A. McWilliam, Sheffield, pointed out how the 
utilisation of these deposits had extended since the last 
meeting of the British Association in Sheffield. Coal was 
now being won from below the Permian outcrop ; whilst 
the upper Permian beds were yielding an ideal moulding 
sand for foundry work, and the demand for fiuxing and 
refractory materials had enormously increased, and the 
use of all these promoted the industries of the district to 
an astonishing extent. 

Professor Kendall, Leeds, thought that the true 
“eastern margin of the Yorkshire coalfield ” was indicated 
by an exposure running from Louth to the Humber. This 
would not necessarily be the boundary to which it could be 
worked He, however, pointed out that the coal measures 
had been encountered in boreholes at Thorne, Selby, and 
more recently at Scunthorpe in Lincolnshire. He regarded 
this discovery as of immense importance for England's 
future industries, more particularly when taken in con- 
sideration with the immense deposit of unoxidised iron 
ores still untouched in and about Lincolnshire. Dr. 
Walcott Gibson, London, considered that until more was 
known of these new coal deposits there must be much 
conjecture in any conclusions arrived at. Mr. W. H. 
Dyson announced that coal measures had been struck at 
slightly over 2000ft. at Maltby, and Mr. Walter Rowley 
pointed out that coalmasters knew forty years ago of the 
extension of the coalfield that the scientific geologists had 


just discovered. 








CONTRIBUTIONS ON CONCRETE.—-With the object of encouraging 
the contributions of useful papers on the materials employed in 
and the applications of concrete, in either the general or the 
special aspects of the subject, the Council of the Concrete 
Institute have decided to award a medal annually for the paper 
they consider to be of the greatest merit in each session. (om- 
munications should be addressed to the Secretary of the Concrete 
Institute, 8, Waterloo-place, Pall Mall, 8S. W. 

SLUICE AND SLUICE GATE TRIALS.—The Cradock Agricultural 
Society will offer a prize of £20 at its show to be held on the 14th and 
15th March, 1911, for the best sluice and sluice gate for field use, 
The Society is anxious to collect a good assortment of sluices and 
sluice gates for the inspection of farmers, and is not limiting the 
kind of material to be used in their construction, so that all classes 
of small sluices and sluice gates will, it is op oe be represented. 
Entries must reach the honorary secretary of the field trial section, 
Mr. Geo. H. Byrnes, Cradock, not later than February 28th, 1911. 
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ENGINEERING EXHIBITION AT OLYMPIA. 
No. III * 


ENGINEERS interested in the measurement of tempera- 
ture will find some useful instruments on the stand of 
Robert W. Paul, of New Southgate, London, N. The 
firm’s direct-reading thermo-electric pyrometers, as used 
in connection with steel hardening, tempering, annealing, 
case hardening, and also for the measurement of flue and 
steam pipe temperatures, and for industrial purposes 
generally are in evidence. The principle on which these 
pyrometers act is that an electrical pressure is generated 
by heating the junction between two wires of dissimilar 
metals. This junction, which is formed by fusing one end 
of each of the two wires together, is known as the hot 
junction. The other ends of the wires are connected to 
terminals mounted on a fitting known as the cold junction 
box. This can be connected by insulated wires of any 
convenient length to an indicator adapted to measure the 
electrical pressure which is proportional to the tempera- 
ture. The indicator is a low-reading moving coil volt- 
meter, the circular coil of which is pivoted at the centre of 
a spherical iron core, and so balanced that its position is 
unaffected by vibration or want of exact levelling. 
The pivot works in a finely polished jewel, from 
which it is completely lifted by depressing a plunger 
projecting through the top of the instrument, thus 
rendering the apparatus proof against rough handling in 








Fig. 33—PAUL’S PYROMETER 


transit. A low resistance moving coil is used in con- 
junction with a large resistance of negligible temperature 
coeflicient. Any error due to a change of temperature of 
the indicator is thus reduced to a minimum. It is claimed, 
in fact, that the error due to this cause is less than 1 per 
cent. for a change of 20 deg. Cent. The movement of the 
coil is controlled by a spring, and the index may be set 
to zero, without opening the instrument, an external 
adjustment being provided for this purpose. The general 
appearance of one type of instrument of this kind which 
is being shown at the Exhibition can be gathered from 
the illustration, Fig. 33. For the measurement of 
temperatures between 600 and 1200 deg. Cent. pure 
platinum is used in conjunction with a platinum-iridium 


alloy. The junctions are electrically welded. A supply of 





spare wire is coiled on bobbins in the cold junction boxes, so | 


that the welded junctions may readily be renewed in case of 


deterioration or damage. The diagram—Fig.34—shows the | 
usual method of protecting the thermo. couple wires which | 


are indicated by black dots. S is a renewable steel sheet 
attached to an iron collar on the cold junction box by 
means of set screws, so as to be easily removable. Q is 
a quartz tube, which protects the thermo-couple from the 
furnace gases. A is a wrapping of asbestos twine, which 
separates the quartz from the steel tube and protects it 
from accidental shocks. A small inner tube P insulates 
the two wires. The platinum iridium wires are .02 in 
diameter, and the internal resistance of all mounted 
thermo-couples is brought to a total of five ohms, which, 





Fig. 34—CROSS SECTION OF WIRES 


we are informed, in conjunction with the care taken to 
secure uniformity of material renders them electrically 
interchangeable. In all mountings the external sheath, 
which is easily removed by an unskilled man, is employed 
as a safeguard against accidental blows. Since the 
readings of the indicator depend on the difference in 
temperature between the hot and cold junctions, it is 
clear that the latter should not be exposed to high tem- 
peratures. The length of the couple therefore must be so 
chosen that the cold junction box may be at a proper 
distance, say, 18in. from the wall of the furnace. Since 
the apparatus is standardised on the assumption that 
the temperature of the cold junction will be 20 deg. 
it is necessary, when great accuracy is required, to 
add the cold junction temperature, minus 20, to the read- 
mg on the scale. A thermometer may be used to 
ascertain this temperature or a supplementary water- 
cooled junction may be adopted when it is not possible to 
keep the temperature of the cold junction box within 
reasonable limits. The standard form of cold junction 
box is provided with two holes, into which corresponding 
plugs fixed to the supplementary water-cooled junction 
may be inserted. By using this attachment a secondary 
couple is placed in series with, and in opposition to the 
thermo couple proper. This junction is immersed in 


* No. II. appeared September 16th. 





mental interval of one ohm. 





water at a known temperature—preferably 20 deg. Cent. 
—contained in the body of the attachment, and the water 
can easily be renewed from time to time as it becomes 
heated. The attachment can also be provided with 
tubes for connecting to’the water supply in order that a 
constant stream of water may be maintained. 

On the same stand several examples of the Harris 
resistance: thermometer indicator, which is claimed to be 
an extremely accurate instrument for the measurement of 
temperature, are to be found. The general appearance 
of this instrument can be gathered from the illustra- 
tion—Fig. 35. The indicator is constructed upon 
the principle of the differential galvanometer with 
an electrical control. One of the differential wind- 
ings X in the diagram Fig. 36 is shunted with a platinum 
thermometer, the other winding S being shunted with a 





Fig. 35—-HARRIS’ RESISTANCE THERMOMETER 


resistance P, which is made variable so as to equal the 
resistance of the thermometer at certain fixed tempera- 
tures. The control coil of the ohmmeter system is also 
shunted with the resistance D, the value of which is de- 
termined by the degree of sensitiveness required, and 
may be made variable with 8. These shunted windings 
are connected in series, and the circuit is completed 
through a battery and switch. By using a differential 
winding, the currents in which are respectively due to 
the resistance of the thermometer and §, in conjunction 
with a control coil in which the current is proportional to 
a selected difference unit d, the advantage is gained of 
making the indicator read on both sides of what would be 
the zero point in an ohmmeter of the usual construction, 
thus increasing the open length of the scale from about 
45 degrees of an arc to more than aright angle. The 
instrument, as designed for a full range of tem- 
peratures, measures from 200 deg. Cent. to 1200 deg. 
Cent. It is arranged to give a deflection of 90deg. 
of an are for a _ temperature variation of 200 
degrees, using a platinum thermometer with a funda- 
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Fig. 36 





A slider mounted on the 
instrument enables the range covered by the deflections 
to be set at —200 deg. Cent. to 0, and 0 deg. Cent. to 
200 Cent., and so forth, by causing a change in the value 
of S$, and simultaneously varying D, thus automatically 
compensating for the decreased change of the resistance 
of the thermometer at higher temperatures. The scale 
is caleulated in degrees Centigrade to Professor Callendar’s 
formula, and is true on all ranges. Terminals are pro- 
vided for connecting the compensating leads in series 
with S. Single range indicators are also supplied from 
which the slider is omitted, and such indicators are made 
to cover any required range of scale. 

The firm of F. Mellin and Co., of 60, Salisbury-road, 
Kilburn, is exhibiting a number of the Fournier 
instruments for indicating, recording, or regulating 
temperature humidity or ventilation. 
which these instruments work was described in our issue 
of January 21st, 1910. Briefly stated, the action is 
dependent upon the law of saturated vapours, which 
states that the pressure of a saturated vapour is soiely 
dependent upon its temperature. The heat is imparted 
to a liquid placed at the closed end of a vessel or tube, 
the variations in pressure being hydraulically transmitted 
to a bent manometer tube, the extremities of which 
approach and recede under the influence of the internal 
pressure, as in the ordinary Bourdon gauge. It will be 
understood that the tubing connecting the sensitive reser- 
voir and the Bourdon tube may be of any desired length, 
and that the temperature of this tube cannot introduce 
more than a momentary error in the reading. For 
if the temperature of the tube is higher than 
that of the reservoir the liquid in it expands and 
encroaches on the vapour space, increasing its pres- 
sure to an unnatural degree for the temperature 
surrounding it, the result being that some of the 
vapour is condensed, thus restoring the proper pressure 


The principle on 





for the reservoir temperature. In the event of a lower 
temperature surrounding the connecting tube than the 
reservoir the reverse naturally happens. Fig. 37 shows 
an instrument consisting of a gauge and recorder. As 
many as six recording pens for recording the tempera- 
ture from six different points can be arranged to mark on 
a single chart. How the principle can be employed 
for regulating temperatures will be understood from the 
illustration—Fig. 88—which shows a regulator designed 
to control the supply of fuel toa burner of a steam motor 





Fig. 37—MELLIN’S HUMIDITY RECORDER 


car, in proportion to the steam pressure. - The sensitive 
reservoir in this case is made in spiral form so as 
to present a large surface and cause the device to 
act quickly. This reservoir is placed in the live steam, 
and as the pressure increases the temperature naturally 
also rises, causing the Bourdon tube which is attached to 
a rocking lever and valve to decrease or cut off the 
supply of fuel. Regulators acting on this system can 
naturally be used for many purposes. Among other 
exhibits on the stand there is an instrument for recording 
humidity, a gauge instrument for measuring the tempera- 

















Fig. 383—MELLIN’S REGULATOR 


ture of superheated steam and also an instrument which 
is recording the temperatures at the floor level and at the 
top of the stand. . 

Gwynnes, Limited, of 81, Cannon-street, show an en- 
gine embodying a somewhat novel method of using 
crude oil and of overcoming the difficulties connected 
with its vaporisation when supplied to the cylinders in 
the form of a gas. A long cast iron horizontal chamber 
bolted across the front of the engine forms the vaporiser ; 
at one end is an injector through which the crude oil is 
forced by means of air compressed to a pressure of about 
20 lb. per square inch by an air pump driven off the 
crank shaft. Paraffin is used for starting up; the 
spray is lighted, and burning for about 20 minutes 
heats up the vaporiser. The paraffin is then turned off, 
the light extinguished, and the crude oil turned on, when 
a spray of oil enters the vaporiser, and striking the hot 
end, throws down all impurities in the shape of tar, «c., 
whilst the pure gas is sucked from the top into the cylin- 
ders, the tar being drawn off through drain cocks at the 
bottom. An air shutter is fitted round the injector to 
control the amount of air, while an additional automatic air 
valve is fitted on the vaporiser to allow of an excess being 
given if required owing to any change in atmospheric con- 
ditions. A governor is fitted acting on the throttle valve 
as well as on the fuel regulating valve. Ignition is by hot 
tubes heated at starting by a small blow lamp, but 
after running for a short time this is extinguished, 
and ignition continues by means of what the makers 
call catathermic ignition. The engine shown—Fig. 
39—which is direct coupled to a centrifugal pump, is 
of heavy design, with large cast iron bed plate suit- 
able for stationary purposes. The two cylinders are 
in one casting, with a large door for access to the water 
jacket. There are also good inspection doors in the 
crank chamber well clear of obstructions. The valve 
stems are screwed into the tappets with a view to 
silence, but the tappets are exposed some Qin. or 
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10in. above their guides. A point which struck us 
as possessing considerable merit for engines up 
to, say, 70-80 horse-power, is the method of starting. 
The fly-wheel is freely mounted on the shaft on ball 
bearings, and geared down to a handle by a chain and 
chain wheels. Thus the fly-wheel can be rotated at a 
fairly high number of revolutions per minute by hand; 
when sufficient speed has been obtained a special form 
of clutch is let in, and the fly-wheel is then able to take 
the engine over the first two or three compressions, when 
it will start on the fuel. The shocks might be supposed to 


of the four-cycle type, and gives 75 brake horse-power, 
which power is obtained at 500 revolutions per minute. 
It consists of three cylinder units, each giving 25 horse- 
power, larger or smaller powers being obtained by increas- 
ing or reducing the number of cylinders. The cylinders 
are cast with open ends, and are closed with flat water- 
cooled covers. 

The lower part of the cylinder water jacket is cast with 
one or more corrugations running round the wall, in order to 
allow for possible trouble during cooling; the builders 
claim that by this means any difference between the con- 




















Fig. 39—GWYNNE’S OIL ENGINE AND PUMP 


be very great, but we were informed all trouble in this direc- 
tion has been overcome by means of the special clutch, the 
details of which were not disclosed. Lubrication is by 
“splash,” and there is an oil level gauge fitted on the 
crank case which also forms an oil filler. 

This firm has also on view centrifugal pumps, some 
of which are combined with vertical engines of the 
enclosed and semi-enclosed types, simple and compound. 
There is also a large bilge pump, as supplied to the British 
and foreign Admiralties. This is calculated to deal with 
50 tons of bilge water per hour against varying heads 
from 1 lb. to 60 lb. pressure per square inch at constant 
speeds. 


traction of the jacket and that of the cylinder wall is | 
taken up without damage to the casting, a difficulty which | 
many of our readers will probably have come across. | 
The inlet valves are inverted over the exhaust valves, and | 
operated by rockers pivoted on a small bracket cast with | 
the valve cage, the end of the rocker being fitted with a | 
hardened steel roller to take the wear. The exhaust 
valve springs are arranged in a novel manner, being two | 
in number to each valve, and being in tension instead of 
compression, and attached to the crank case at their 
lower ends. Instead of the ordinary collar and cottar, a 
split ring is fitted in a groove in the valve stem just below 
the bottom of the bush, and this ring is kept in place by a 
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Fig. 40—HINDLEY’S SUCTION GAS ELECTRIC LIGHTING SET 


Two examples of internal combustion engines applied 
to electric lighting sets are shown, in one case a hori- 
zontal engine being employed, and in the other a vertical 
engine, and thus a very good idea can be formed as to the 
comparative floor space occupied by the respective types. 
The latter is exhibited by Messrs. E. S. Hindley and Sons, 
of 11, Queen Victoria-street, E.C., and both this and the 
horizontal engine are arranged to work with suction gas. 
No generating plant is shown with the Hindley engine, 
the connections stopping short at the control valves, as 
showr in the engraving -Fig. 40. The engine shown is 


bridle fitting down on the top of it, as shown in the sketch, 
Fig. 41; the two coiled springs are hooked on to the ends 
of the bridle, so keeping the valve down on to its seat. 
The removal of the springs from the end of the bridle 
allows the latter to be lifted, when the split ring will drop 
out, and the valve can be withdrawn. The position of 
the springs is, of course, an admirable one ; they cannot 
get overheated, and it is claimed to be possible to replace | 
a broken one while the engine is still running. Small | 
handles shown in the centre of the valve lifter guides enable 
the whole of the compression to be relieved for starting up, 





| well-made job. 


while half compression is arranged for by means of th 

lighter levers shown to the left of them on the crank ca, ; 
Ignition is by means of a low-tension magneto operated 
by a special ignition shaft driven by skew gearing fro, 

the cam shaft, and arrangements are made on this chats 
for adjusting each tappet gear independently in addition 
to the ordinary timing lever which controls all the three 
gears. Lubrication is “forced ” by means of an oscillatine 
valveless pump driven off an excentric on the cam shaft: 
and a pressure gauge and a variable by-pass are fitted on 
the oil circuit. A centrifugal enclosed governor is attached 
to a balanced valve which controls the mixture. The 
erank case is a solid box casting reaching up to the 






Springs hooked 
on here 





Split Ring 


Valve Stem 


Fig. 41 


cylinder flanges without a joint, the crank shaft being put 
in from the ends, which are then closed by a circular 


| plate, and good inspection doors are fitted in the front, 


The whole engine appears to be a good, substantial, 
We were informed that the same type 
of engine is being built for marine purposes, with the 


| necessary alterations to the crank chamber. 


Kynoch, Limited, shows the horizontal set, which is 
of 100 horse-power, and on the ordinary “ gas engine ” 
lines, though several useful features are embodied. Thus 
the bed-plate is extended right back to the end of the 
cylinder, so that there is no“ overhang ;” the piston and 
the exhaust valve are water-cooled; the inlet valve is 
fitted with an air cushion to permit of its closing without 
shock, and other minor details go to make a good 





Fig. 422—RUSSELL-RANKEN STEERING RECORDER 


example of an up-to-date engine of this type. A small 
10 horse-power country house lighting set is also shown 
complete with its generator; the engine is on the same 
general lines as the large one, while the generator is fitted 
with a sliding hopper instead of the valve type, and a 
poker with a ball-and-socket joint is fitted in the cover; 
the water supply to the vaporiser is controlled by a float 
feed. The plant should prove a very economical method 
of meeting the special requirements for which it is 
designed. 

The accompanying illustration —Fig. 42—represents the 
tussell-Ranken steering recorder to which we referred 
briefly in THe ENGINEER last week. As we pointed out, it 
has had a highly beneficial effect on the steering wherever 
fitted. The appliance recorls granhically, and without 
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, sequent plotting or calculation, every move- 
ste ae rg at the wri time registering the time to 
within a quarter of a minute. It shows the amount of 
‘idee to port or starboard, the length of time taken to 

eet the rudder, and the length of time which the 
caer remains in a stationary condition relative to the 
*hi ,. It may be connected to either the controlling shaft 
a fhe steering engine or to the rudder post, and may be 
= her in any position which is found most convenient. 
The instrument is @ combination of three main features, 
namely :—A_ slide carrying the marking device and 
attached either to the rudder post or to the fore and aft 
shaft between the engine and steering gear; a clock 
having combined with it an automatic recording apparatus ; | 
and a clockwork mechanism to operate the paper. 
Fach of these features 1s effected by a separate piece | 
of mechanism. The paper moves at approximately 
half-an-inch per minute, but as the paper is automati- 
cally stamped by a magnetic device controlled by the 
clock, the time of any recorded movement may be at 
once read without taking the speed of the paper into 





chopper, which is to be seen in operation on the stand. It 
is capable of shearing plates of any length or width up to 
jin. thickness. At the opposite end it punches 14in. holes 
through }fin. steel, 20in. from the edge. It has an over- 
hanging jaw which enables it to punch through the 
flanges of joist or channels. In the centre of the machine 
the following bars can be chopped without changing the 
blades—rounds up to 2%in. in diameter, squares up to 2in., 
angles up to 5in. x 5in. x #in., and tees up to 5in. x din. 
xX jin. By employing additional down-holders which are 
attached to the frame, angles up to 4in. x 4in. x }in. 
may be bevelled up to 45 deg. right and left hand. An 
improved stop motion is provided for the punch, shears, 
and chopper, and at the punching end there is an addi- 


| tional treadle motion which enables the operator to use 


his hands solely for the purpose of manipulating the 
work, There is also a small lever at the punching end, 
with the aid of which the punch can be lowered on to the 
marked place, where it remains until the machine is 
caused to penetrate the metal. Absolute carelessness on 
the part of the operator, therefore, can alone be respon- 


up to 6in. x 6in. x jin. At the punching end it will 
punch lin. diameter holes through gin. material 12in. 
from the edge. It is provided with an overhanging jaw 
for punching through the flanges of joists and channels. 
A bracket is provided at the top of the frame, on which 
the motor may be fixed. In this machine, which is single- 
geared, the joist-shearing end is actuated by means 
of a plunger working off the second motion shaft. 
This plunger is put into operation by means of a 
small lever, when the top blade descends and shears 
angles and tees at one stroke. Joists or channels 
naturally have to be turned over for a second cut. 
The second motion shaft also actuates the punching 
end by means of a connecting-rod and lever. There 
is also one of the firm’s double-ended notching 
machines. It is capable of notching joists from 
3in. X 1}in., and weighing 6 |b. per foot up to 12in. x 6in., 
and weighing 44 lb. per foot, also channels from 
Zin. x jin. up to 1ld5in. x 4in., and plates, flats, and 
angles up to }}in. thick. The machine is particularly 
useful for doing all the notching work for the steel under- 
































Fig. 43—PELS’ SPLITTING SHEARS AND” UNIVERSAL PUNCH 


account. The instrument is beautifully made, and is 
contained in an air-tight cabinet which has a compart- 
ment below to receive the record, and as the price charged 
for it includes the cost of fitting up, the apparatus is | 
likely to prove a good investment. 

Graphite Products, Limited, Battersea, shows the various | 
graphite products of the Joseph Dixon Crucible Company, 
including flake graphite, pipe joint compound, graphite 
grease, and paint. Amongst the last named is a new 
heat-resisting paint composed of the same pigment which 
is used in the Dixon silica graphite paint, with a special 
vehicle. This paint, we are informed, will stand a tem- 
perature of 600 to 800deg. Fah., and has been used 
successfully for painting the interiors of steam turbines 
to prevent corrosion. It is supplied in four colours. In 
view of the attention which is being devoted by railway- 
men to the prevention of wear of flanged wheels and rails | 
the automatic grease-box shown by this firm, which is in- | 
tended for remedying the wear of check rails and flanges, | 
is worthy of special attention. It has been designed by 
Mr. E, J. Neachell, of the Liverpool Overhead Railway, 
and is fixed in the “ four-foot” near the commencement 
ofacurve. In the box is a piston driven forward by a 
screw actuated by a ratchet wheel. The latter is turned | 
by means of a pawl raised through a series of levers on | 
the depression of a treadle by the passing train. At the | 
other end of the box the graphite grease is squeezed out | 
on to the inner vertical face of the wheel. 

On the stand of William Asquith, Limited, Halifax, is 
exhibited Wolfensberger’s universal table for radial | 
drilling machines and milling machines. The device 
comprises a main axle or pivot, which is adjustable 
through a complete circle, and which can be provided | 
with stops. It can be operated by hand or gearing. 
Upon this axle are placed two tables opposite to one | 
another, so that they counterbalance. These two tables 
have each a rotary motion in their own bearings through | 
a complete circle. The rotary motions to the axle and to | 
the tables may be in either direction, forward or back- | 
ward. It will be thus apparent that when two objects | 
are mounted one on each table they can be moved about | 
to any angle, allowing any portion except that in contact 
with the table to be brought under the tool. Where, for 
example, objects have to be drilled on several sides 
on a radial drill such a device effects a great saving in 
the cost of assistance by cranes or labourers. 

As is usual at machinery exhibitions, the firm of Henry 
Pels, of 9, Portsmouth-street, Lincoln’s Inn-fields, is 
exhibiting punching and shearing machines, bar and bevel 
choppers, joist shears, &c. The illustration—Fig. 43— 
shows one ot the firm’s splitting shears, combined with a 
universal punching machine and bar, angle and tee 











sible for the punching of a hole in the wrong posi- 
tion. A separate down-holder, consisting of a spindle 
and hand wheel for instantaneous adjustment to 
suit various thicknesses, is also provided, and may be 
used when cutting angles or tees on the square. The 
machine has double gearing and two fly-wheels. It 
is arranged for either belt or motor drive. Another 
exhibit is illustrated in Fig. 44. This is a bar angle and 
tee bevel chopper. This will cut on the square angles up 
to 6in. x 6in. X fin., tees up to 6in. x 6in. xX fin., rounds 














Fig. 45—PELS’ JOIST SHEARS AND PUNCH 


up to 8in., squares up to 2tin., and flats up to 3}in. x 

1fin. and Thin. x Zin. It will cut on the bevel to any | 
angle from 465 deg. to 90 deg., right and left-hand angles | 
up to 6in. x by 6in. x jin., and tees up to 6in. x 6in. | 
x fin. The machine shown in Fig. 45, which is a joist | 
shearing machine, combined with a universal punch, is | 
also shown in operation on this stand. At the shearing | 
end it is capable of dealing with the following sections :— | 
Joists from 4in. x ljin. x 5in. up to 12in. x 5in., and 

weighing 82 1b. per foot ; channels, from 4in. x 2in. up to | 
Qin. X 8in.; angles up to @in. X 3in. x yin. Angles | 
(unequal) up to 5}in. x 3in. xX yyin.; zeds from | 
4in. X 8in. X 8in., up to din, X 3in. X Bin. and tees | 


Fig. 44—PELS’ BAR, ANGLE, AND TEE CHOPPER 


frames of rolling stock. Another exhibit takes the form 
of a bar, angle, tee and channel chopper. There are also 
hand-operated tools for shearing girders, splitting plates 
of various lengths and widths, punching and chopping 
angles, tees, rounds, and squares. The illustration— 
Fig. 46—shows a small hand lever splitting shears with a 
bar, angle, and’.tee chopper. It is capable of shearing 
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Fig. 46—PEL’S HAND SHEARS 


sheets of any length and width up to jin. thick, and it is 
also capable of dealing with various other bars without 
changing the blades. The machine is worked by a direct- 
acting excentric lever. A strong spindle is provided for 
holding down the plate while it is being sheared, and this 
spindle can readily be adjusted to suit various thicknesses 
of plate. There is a separate holding-down attachment 
for use when chopping the bars. This is to be seen lying 
in front of the shears. 

The firm of Ozonair, Limited, of 96, Victoria-street, 
Westminster, S.W., exhibits generators for the commer- 
cial production of pure ozone, the Ozonair system of 
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ventilation and Ozonair apparatus for laboratory research 
work. All the exhibits are to be seen in operation. 

A series of drilling machines and accessories is 
shown in motion by A. A. Jones, Pollard and Shipman, 
Limited, of Leicester, including a new 26in. high-speed 
constant-drive all-geared machine capable of heavy work 
at high speeds. This tool has been specially designed 
to meet the demand for a modern machine capable of 
pushing to the furthest limit the best high-speed twist 
drills. The lower left-hand engraving on page 332 
shows @ general view of this machine. The main frame 
is a single box casting of substantial dimensions bolted 
to a base plate. To the latter is also bolted a hollow 
rectangular pedestal on which the work table is caused 
to slide endways or sideways by means of screws and 
handles. The machine shown differs slightly from that in 
the engraving in that it is driven by means of an elec- 
tric motor, spur gearing, and friction clutch. There are 




















Fig. 47—14-INCH SENSITIVE DRILLING MACHINE 


sixteen changes of spindle speed, eight of which are 
instantly obtainable 


remaining eight by means of the back gearing 
shown. The different speeds in the box are operated 


by the three levers shown in the illustration. These 
control friction clutches giving the speed variations 


while the machine is running without any perceptible jar. | 


The gear wheels are carried on four shafts, which run in 
heavy ring-lubricated bronze bearings, the oil being sup- 
plied to the mechanism through a syphon lubricator box. 
There are eight rates of feed for the spindle, which is pro- 
vided with ball thrust bearings. These feed changes are 
instantly obtainable while the machine is running by 
means of two levers, which operate on spring plunger 
keys in the overhead gear-box. The feed can also be 
applied by hand, and the position of the spindle carriage 
can be fixed by a simple and effective device. The follow- 
ing are the leading particulars of this machine :—Spindle, 





through the gear-box, and the | 


back gear ratio, 5.55 to 1; table, working surface 27in. by 
16in., cross traverse 18in., longitudinal traverse 2lin.; 
| height from floor level to centre of top shaft, 7ft. Tin. 
| The machine is also built with a circular table having | 
vertical adjustments. The same firm also exhibits in 
motion the 14in. sensitive drill, with constant drive, illus- 
trated in Fig. 47. This is driven by a single belt and 

| friction clutch, as shown, and four spindle speeds, namely, 
533, 800, 1067, and 1467 are obtainable by means of the | 

| gear-box shown. The gear wheels in this box are always 
in mesh, being variously engaged by means of a sliding | 
key on a shaft and operated by a hand lever and quad- 
rant in motor car fashion. There are no loose pulleys, 
and the spindle runs in ball bearings. 

The Crown Works, Chelmsford, in addition to surface 
plates, straight edges, chucks, \c., shows a system of 
adaptable gauges of remarkable accuracy, in which the 
blocks when “wrung” together adhere by surface ten- 

| sion. Our illustration—Fig. 50—shows a set of combined | 
limit and caliper gauges for English measurements. In 
this set the external measuring holder is double ended, 
and can be used either as a limit gauge or as a caliper 
gauge. The three faces of each half of the holder are 
surfaced in equal steps, the ends marked + being lower, 
and the ends marked — being higher than the centre 
face. Thus the holder is set for limit measurements when 
+ is opposite +, and minus is opposite minus. Now, if 
half a turn is given to one of the arms, so that + is 
opposite —, the holder becomes a double-ended caliper or | 
exact gauge. Two extra distant pieces are supplied, 
namely, gin. + the limit, and the ,;in. — the limit, and 
these can be used: (1) for checking the limits of the 
external measuring holder ; (2) for limits in combination 
with the other blocks; or (3) for limits in the end 
measuring holder. The makers state that 1272 separate 
measurements can be made with this set. All the parts 
are made of the highest quality of steel and hardened. 

Quite one of the most instructive features of the Exhibi- 
tion is the process of cutting metals by means of oxygen 
and acetylene gases. As most of our readers are aware, 
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Fig 48—PORTABLE ACETYLENE GENERATOR 


| great developments have been made in recent years in 
this kind of work, and the advantages which the process 
| possesses over mechanical means are obvious, especially 
in repair work, where it is not convenient to introduce 
| large mechanical plant. All that is necessary with the 
| oxygen process is a cutting blow-pipe, a supply of oxygen, 
and some gaseous fuel—preferably acetylene—the total 
| heat generated by which is equal to 1500 B.T.U. per cubic 
foot. The cutting operation is simple. The edge or 
| surface of the iron or steel plate at the point to be cut is 
first heated by the mixed jet of oxygen and, say, acetylene. 
| When this spot has been brought to a state of incandes. 
| cence, a fine cutting jet of oxygen is caused to impinge 


| which 





| upon it. The result is combustion of the metal and the 
| formation of iron oxide. The jet of oxygen is made sufti- 


hand-controlled cutters suffice for most purposes where 
long cuts have to be taken and smooth regular surfaces 
are required, the process involves the use of machines 
This firm shows portable appliances for cutting in straight 
lines, circles, as well as for cutting holes, ke. Other firms 


| exhibiting oxy-acetylene cutting and welding appliances 


are Imperial Light, Limited, London, and the Thorne ang 
Hoddle Acetylene Company, Limited, London. 
Imperial Light, Limited, makes a feature of a portable 


| plant for producing acetylene gas for the above purposes, 


the necessary oxygen being supplied by steel cylinders, 
The proportion of oxygen to acetylene for welding is about 
2 to 1, and for cutting, after the metal has been brought 
to the required heat, about 4 to 1. A sectional view of a 
portable plant of this type is given in Fig. 48. The 
purifier D and filter E are filled with special materials, 
The tank of the gasholder C is filled with water, and the 
two generators A are charged with carbide. The gas is 
evolved from A when the water is admitted by the valve 
U. The amount of water admitted is regulated automati- 
cally by the valve according to the height of the holder. 
When the latter is full, the water is turned off, and vice 
versd. When one carbide chamber has become exhausted, 
it can be cut out and another chamber put into action, 
when the process is repeated. Each chamber can be 
withdrawn for recharging independently of the other. 
The same firm also shows acetylene flare lamps which 





Fig. 499—ACETYLENE FLARE LAMP 


are both handy and substantial in construction. Fig. 49 
herewith shows a sectional view of one of these lamps. 
comprise only about twelve parts:—A the 
water tank; B, the gas bell; C, the carbide chamber: 
D, lid to the carbide chamber; E, the grid; F, the 
burner; G, the main cock; H, swivel joint; J, reflector ; 
K, stem; L, movable arm; P, water plug. To charge 
one of these lamps the grid in the carbide chamber is 
covered with a quantity of carbide. The bell is then 
placed on the chamber and the whole lowered into the 
outside tank, which is afterwards filled with water. The 
cock G is then turned on, and the gas is-instantly evolved at 
a pressure sufficient to prevent the flame from being 
extinguished by high winds. 

Amongst the range of machine tools shown by Alfred 


| Herbert, Limited, Coventry, the adaptation of the No. 2 


hexagon turret lathe for the expeditious production of 
stay-bolts for locomotive boilers, either from the bar or 
from forgings up to 30in. long, is worthy of special note. 
When made for forgings a three-jaw Coventry chuck 
with swivelling jaws to acconunodate the irregularities of 














Fig. SO—WINGLEY’S PATENT CALIPER 


24in. diameter; bore, No.5 Morse taper; distance between 
spindle and table, 28in.; ditto to base, 54in.; spindle 
speeds with back gears from 25 to 104 revolutions per 
minute, and without back gears 140 to 578 revolutions per 
minute; spindle, lin. feed per 24, 35, 50, 71, 92, 130, 180, 
and 260 revolutions ; feed per revolution, .042in., .031in., 
.02in., .014in., .Ollin., .0076in., .0055in., and .0038in.:; 

















GAUGES 


ciently powerful to blow away this iron oxide, and aclean 
narrow cut is effected through the article at a speed which 
will compare favourably with hot sawing. Almost any 
shape may be cut, and the adjacent portions of the metal 
are not injuriously affected by the heat. The British 
Oxygen Company’s stand among others will furnish an 
object lesson in cutting metals by this means. Although 


Fig. 


51—WHITCOMB-BLAISDELL LATHE 


the forged heads is supplied. The threads on the two 
ends of the stay bolt may be the same or different sizes, 
both ends being screwed simultaneously by tandem dic 
heads. The front die head is mounted in the ordinary 
way in the turret, but the rear die head is carried 
by a bracket at the back of the saddle, being mounted 
on a long ram, which can be moved backwards 
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and forwards in the bracket by a rack and pinion. The 
turret has a recess into which the rear die head can enter 
when short stays are being produced. A simple device 
for locating the die head in any required position and for 
withdrawing and locating it is provided, the whole being 
controlled by a hand wheel on the rack pinion shaft. On 
average stay bolts the threading of the two ends takes 
about a minute, and the turning of the centre part is done 
at the rate of 15in. per minute feed. Messrs. Herbert 
also show twist drill and disc grinders and their well- 
known sensitive drilling machine. Among the new 
features contained in the exhibit of Perkin and Co., 
Limited, Leeds, is a double hack saw which combines 
large capacity with double speed of cutting. The two 
bows are operated by spur wheels, and are designed so 
that when one of them reaches the centre of the cut an 
automatic device thrusts it back and leaves the other bow 


—— 





to complete the cut. Messrs. ' 
portable rail-drilling machine, which, besides being light 


Perkin also exhibit a | 


| right angle spiral wheels. 


means of which all swarf and dust are separated from the 
liquid before reaching the pump at the rear ready to be 
used over again. 
movement of the cutter, the cutter spindle is mounted in 
a heavy arm A—Fig. 53—which is pivoted towards the 
rear of the machine. I is driven by a pair of spiral wheels, 
the rearone of which is mounted on the pivot and is driven 
by the main driving pulley B. It is claimed for this 
arrangement that it gives rise to less friction and is stifier 
than a slide, and both these advantages contribute towards 
the reduction of the pressure necessary to cause the 
cutter G to follow the irregular path desired. 
pivoted head can be lifted so that the 
clear of the work by means of the handle C projecting 
from the front of the machine, and is held in its raised 
position by the catch D; this provision is, of course, for 
changing the work and the cutters. The main driving 
pulley also drives a small countershaft by a pair of small 
This countershaft carries a 


and handy, can be easily turned back to allow a train to | pulley for working the pump and also a cone pulley E for 


yass. It has two cranks, and there are two sets of bevel 
speed gear for driving the drill, either of which can be 
used at will. 

In addition to their exhibits of appliances for under 
water and poisonous gaswork, of which they are giving 
daily demonstrations, Siebe, Gorman and Co., Limited, 
are showing a simple and effective hose coupling called 
the * Dayol,” which is a combination of the bayonet joint 





Fig. 52—DAYOL HOSE COUPLING 


—that ensures rapidity of putting into position—with lock- 
ing byanut. The accompanying illustration— Fig. 52—will 
enable the construction and operation of this device to be 
understood. On the male part of the bayonet joint is a 
nut E, which exerts pressure against a compressible joint 
J, of leather, rubber, 
smooth surfaces of both parts of the coupling. Coupling 
and uncoupling are effected by catch tenons and slots. 
To couple up the tenons T of the external part M. are 
inserted into the slots © of the internal part F. Turn | 
either of the parts to the right until arrested by the stop— | 
one-fifth of a turn, and tighten by giving to the nut E one | 
turn to the right. To uncouple, unscrew to the left the | 
nut E about one revolution—turn to the left either of the 
parts until stopped, and the two portions will be released. 
The locking nut being always screwed on its male part 
there is no risk of the threads being damaged when the 
tubes are being drawn along the ground. 

We dealt last week with the “Sunderland” gear shaper 
shown by J. Parkinson and Son. Another interesting 
machine on the same stand is an automatic profile milling 
machine, Fig. 53, which is a radical departure from well- 
known types both in construction and principle. In this 
machine a symmetrical motion, approximating to the 
shape required, is given to the work itself, while the 
irregularities are provided for by moving the cutter upand 





or other material, between the | most ingenious and interesting. 


driving the mechanism of the work head F. 
The work head, of which we give two reproductions— 

















Fig. 53—PARKINSON’S PROFILE MILLER 

Figs. 56 and 57, and also a sectional elevation Fig. 54—is 
As illustrated, it is 
arranged for milling the contour of a pair of cycle cranks. 
Fig. 55 gives some idea of the method of jigging these 
cranks in pairs and of the finish produced with a con- 
tinuous output of 16 cranks per hour, including the time 
required for jigging. The difficulty is of course the great 
length of the work proportionately to its width, combined 
with the necessity of machining right round each end, at 
the same time keeping the work always travelling in the 


| 


In order to provide for the up anddown | 


This | 
cutter is | 


direction spposite to the rotation of the cutter. In order to | 


accomplish this there are provided two worm wheels 
mounted in the work head, one at the front H—Figs. 56, 


| 57,and 54—and one at the back K—Fig. 54—each of them 


being driven by its worm above. The back worm is 
driven through a clutch by means of a cone pulley L, 
which in its turn is driven by the main driving pulley 
through the small countershaft before mentioned. The 


spindle of the back worm wheel projects through the | 


centre of the front worm wheel and terminates in a 
hardened pinion M of special steel and with spiral teeth. 
This worm wheel, and therefore the pinion as well, is 


down by means of a hardened steel former plate, on which | always revolving at a constant speed in one direction. 
the work jig is mounted and which, therefore, travels with | The back worm shaft carries a pinion which drives a 


the work. The machine is builtin such a way that the cutter | wheel N on the intermediate shaft P. 


| to couple the two wheels on the intermediate shaft. 


together by means of a plunger, and only when they are 
so coupled does the front worm wheel revolve. The two 
worm wheels are so geared that they both run at the 
same number of revolutions per minute. 

The front worm wheel carries a slide S, to which is 
rigidly fixed the former plate T and the jig for the work. 
In the middle of this slide are fixed two hardened steel 
racks U U', into the upper one of which gears the pinion 
that is connected to the back worm wheel. The centre 
of revolution of the front worm wheel does not coincide 
with that of the pinion, but is excentric to the extent of 









































Fig. 54 


the addendum of the teeth in racks and pinion, so that 
when the pinion gears with the upper rack it is just out 
of gear with the lower one. Both worm wheels run in 
oil baths. The operation is as follows :—When the slide 
on the front worm wheel is horizontal the stop V—Figs. 56 
and 57—comes into contact with the thrust bar W, and 
removes the plunger that couples the two wheels on 
the intermediate shaft. This leaves the central pinion 
revolving alone, and, as it is in gear with the upper rack 
it actuates the slide towards the rear of the machine 
until the length of the work is finished, when a stop of 
given length in the end of the slide comes into contact 
with the bell-crank lever X. X raises the thrust bar W, 





Fig. 55—MILLED CYCLE CRANKS 


and allows a spring to shoot the plunger home, and so 
The 


| front worm wheel now commences to revolve, and as it 


| dwell 


This shaft itself is ! 


does so at exactly the same rate as the pinion the relative 
motion of the pinion and rack is destroyed and therefore 
the pinion ceases to actuate the slide. When the front 
worm wheel has made half arevolution, the stop V comes 
into contact with the thrust bar W and uncouples the 
intermediate wheels, again causing the front worm wheel 
to become stationary, and therefore the pinion M again 
commences to actuate the slide, and that without any 
or lost motion whatsoever. While this half 
revolution is taking place the pinion, being excentric 
to the front worm wheel, has moved out of gear with 


























Figs. 56 and 57—WORK-HEAD OF PARKINSON'S PROFILE MILLER 


is horizontal, so that the cuttings and suds fall clear of the 
work and the working parts. The cuttings and the suds 
together are conducted by means of a chute into a tray at 
the front of the machine; here the suds are drained off 
into a large tank divided into four compartments, by 


| stationary, and also carries loosely another wheel N— | the upper 
Figs. 56 and 57—of exactly the same number of teeth, | the lower 
which drives a pinion R on the front worm shaft. 
these two wheels on the intermediate shaft, though | the 
entirely independent of each ‘other, can be coupled! other end of the slide comes inte contact with the bell 


rack, and into gear with what was 
rack, but which is now the upper 


Now, | rack, and so the slide is again actuated towards 


rear of the machine until the stop in the 
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= iis: 
crank lever X as before. This cycle of movements is | portable. The portable shaping machine illustrated in | self-contained motor drive. The motor is 12 hore. 


repeated over and over again while the cutter is milling 
the contour of the work. The plunger that couples the 
intermediate wheels is so timed that it can only act 
when the pinion is in such a position that it can move 
over from one rack into the other. 

The cutter being mounted on a pivoted arm A will, of 
course, rise and fall through a circular are as the runner 
obeys the guidance of the former plate ; this necessitates 
the runner also following an exactly similar path, and 
this is accomplished by means of a simple pantagraph 
lever. The depth of cut is regulated by the graduated 
nand wheel Y—Fig. 53. It will thus be seen that the 
work is always passing the cutter at practically an 








Fig. 58—MILLED PARTS 


even rate of speed, so that the maximum output can 
be attained with a minimum of wear and tear and of 
driving power. 

To alter the length of horizontal traverse of the slide 


Fig. 60 can be attached to a bench vice or shaft, and 


automatically by a star wheel and pawl. 
is regulated by a quarter turn of the latch plate on the 
ram, the mid position being neutral, and a half turn of the 
drop handle on the side of the ram alters the speed. The 
ram head is graduated and fitted with a swivelling tool 
box, which has hand operated down feed mechanism. The 
tool-holder also swivels, and is brought back by a spring at 
the end of each stroke. The hand lever is pivoted to the 
slide by means of a link and has three holes to take a set 
screw, which attaches it to the ram. In this manner the 
desired leverage and length of stroke are regulated. 




















for different lengths of work, all that is necessary is to | 


replace the stops in the ends of the slide, with others of 
different lengths; while for work 
circular, the thrust bar W is raised permanently, allowing 
the front worm wheel to revolve continually. Fig. 58 
gives a few of the forms that can be dealt with in this 
machine. 


We have already dealt with the power hack saws and 


twist drill grinding machine which are to be seen on 
C. W. Burton, Griffiths and Co.’s stand, and we shall now 
say a few words about the Whitcomb-Blaisdell lathe, an 
American tool, which has an ingeniously arranged all-gear 
head. The general appearance of the lathe will be 
gathered from Fig. 51. It follows, it will be seen, usual 
American lines; the bed is of the double inverted and 
truncated vee type, with the saddle sliding on the outer 
vees, so that its extensions may pass the fast and loose 
headstocks. The saddle also is American, but the tool- 
box is of the English pattern. A noticeable feature about 
the loose centre is the provision of a hand wheel for 
clamping down. On the end of the saddle is bolted a screw 
thread indicator, whichis a useful accessory, permitting any 
thread to be engaged at any point. Coming now tothe driv- 
ing gear, it will be noticed that all changes of speed and 
feed are obtained by gearing. Eight changes of spindle 
speed are available, all of which can be made with the 
lathe running. They are brought about by manipulating 
the two levers seen at the point of the headstock, and in 
all cases are effected by what the makers call a positive 
friction clutch. The point about this clutch is that it 
takes a short amount of time to apply, so that the load 





Fig. 53—WHITCOMB-BLAISDELL CLUTCH 


is taken up gradually and without shock. To permit this 


slipping has to be provided for, and the face of the 
expanding band is therefore cut all over with oil grooves. 


The good lubrication thus ensured permits the clutch to | 


slip without excessive heating, whilst the reticulation of 
grooves allows the oil to escape freely when the final 
pinch is applied. In all there are six clutches of this 
kind, two on the spindle and four on the back gear. A 
section through one of the latter is given in Fig. 59. 
It will be seen that it is operated by a cam acting 
on the tail of a lever; as the cam has to move 
through nearly a quarter of a circle the pressure is slowly 
applied. The cams are so arranged that the more the 
resistance offered to the spindle the tighter the clutches 
engage. The feed gear-box contains eight pairs of wheels 
always in mesh, of which any pair can be engaged by 
sliding keys. The keys are fixed permanently in a short 
shaft, which is moved bodily endways by a rack and 
pinion. Thisis probably a more substantial arrangement 
than keys sliding in a hollow shaft. External gear multi- 
plies the box changes by four, so that 32 feeds are avail- 
able. On the feed shaft is a sliding clutch whichis moved 
by hand without the intervention of alever. On the lead 


serew is a sliding pinion which in the same way may be | 


moved into mesh with an exterior pinion on the feed gear- 
‘box. An automatic knock-out is fitted on the feed shaft. 
A wooden striking rod runs along the top of the lathe as 
shown, and the hand wheel seen behind the face plate is 
used for revolving the spindle slowly when setting or 
examining work. 

The Alexander Engineering Company, Goswell-road, 
London, shows a series of machines specially designed for 
the execution of renewals and repairs to engineering 
plants on the spot, thereby obviating the expenditure of 
time and labour usually necessary to take the parts to 
and from the repair shop. There are shapers, keyway 
cutters, slotters, vices, forges, and drills, all of which are 


approximating the | 


Fig. GO—PORTABLE SHAPING MACHINE 


A nice collection of machine tcols—some of new 
design—is shown on the stand of Messrs. J. H. Storey 
and Co., Hatcham, London. The 20in. high-speed crank- 
| geared shaping machine illustrated in Fig. 61 is shown 
driven by a 3 horse-power electric motor secured toa 
bracket on the main frame. From this motor power is 
transmitted through a raw hide pinion to a spur wheel 
; and gear box to the gearing inside the frame, and from 
thence to the crank on the ram head. Eight speeds are 
obtained. The traversing screws are fitted with graduated 
collars reading to ‘00lin., and the vertical adjustment of 
the table is effected by means of a telescopic screw. The 
ram head can be swivelled to any angle, and is fitted with 
a graduated register. The rocker arm is designed so as to 
allow of shafts being carried through the body of the machine 
for key-way cutting, &c., and the length of stroke is adjust- 
able while the machine is in motion. The ram is fitted 
in very long square gibbed slides. The actual length of 
the stroke for this size of machine is 2lin., vertical 
traverse of table 15in., cross traverse 274in., greatest 
distance from the ram to the table I1s8in., feed of 








Messrs. Storey also exhibit two new 
drilling machines, illustrated in Figs. 62 and 63. The 
15in. sensitive machine is a_ straightforward piece 
of design. It has, as is now customary in most high- 
class machines, ball bearings throughout. It is driven 


of the ram 386in. 


the slide can be traversed either by a hand wheel or 
The direction | 


head 7din., size of top of table l5in. by 24in., length | 


power, and by means of a raw hide pinion drives 
spur wheel on the first motion shaft of the gear 
Including the back gear eight changes of spindle 
| are possible and four changes in the rate of feed. The 
| spindle is fitted with a ball thrust bearing and is 24in 
| diameter. The gears are all cut from the solid and ane 
| operated by three levers, The spindle is balanced by a 
| weight suspended in the column, and has both hand 
| operated and automatic feeds. The table is 1giy 
diameter. This drill can penetrate 1}in. of cast iron in 
14 seconds. 


a 
hox, 
speed 























Fig. 62—SENSITIVE DRILL 


The integrating recorder shown by the Lea Recorder 
Company, Manchester, is especially adapted to the 
measurement of boiler feed water, air pump discharges, 
water supply, &c., through the V notch. The features that 
are contained in the ordinary Lea recorder are found in this 
apparatus combined with simple integrating mechanism 
This mechanism comprises a drum driven by a separate 
clock, making one revolution every three minutes. On 
this drum there are teeth cut in such a way that a 




















from fast and loose pulleys on the countershaft secured 
on a bracket to the base of the machine. On this counter- 
shaft is a three-speed cone from which a belt runs to a 
| corresponding step cone on a second motion shaft. From 
| this an endless belt is carried over tension pulleys to the 
| cones on the spindle. The spindle is 2in. diameter and 
| has six changes of speed, while the automatic feed has 
three changes. The spindle saddle is balanced and has 
an automatic stop. The table is 15in. diameter and can 
be raised or lowered by a handle, pinion, and rack. The 
22in, all-geared drilling machine shown in Fig, 68 has a 





Fiz. GI—STOREY'’S SHAPING MACHINE 


certain proportion of them, according to the rate of flow, 
mesh with a pinion which operates the counting 
mechanism. The latter is attached to the slides of the 
| pen in such a way that the period of engagement of the 
| pinion and drum varies according to the rate of flow 
of the water. The actual flow in a given period may be 
obtained by taking a reading of the dials at the beginning 
and end of the time, by subtracting the.smaller from the 
greater of the readings, and multiplying the reading thus 
found by a predetermined constant for the instrument. 
The apparatus thus performs four distinct functions 
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it indicates the actual depth of water flowing 
iwh the V notch; it indicates the rate of flow at any 
nt; it gives a written record of the rate of flow upon 
a chart ; and counts up the gallons or pounds of water 
assed. The accuracy, we are informed, is guaranteed to 
within 1} per cent. ; : 
The art of the typefounder is now being closely copied 
for the production of intricate parts of machinery which 
do not have to sustain heavy stresses. The Patent Cast- 
ings, Limited, whose works are at Willesden Junction. 
show a number of die castings of this sort, which are 


viz., 
throt 
instant ; 

















Fig. 63—ALL-GEARED DRILLING MACHINE 


remarkable for their extreme accuracy. With their 
special alloys, which have a tensile strength up to nearly 
10 tons per square inch and a specific gravity 10 per 
cent. less than brass, articles can be cast as accurately to 
essential dimensions as can be produced by machining. 
Screw threads and holes are produced equal to those made 
by tapping or reaming. The alloys cover a wide field, such 
as hard, tough, non-corrosive, anti-friction, steam resisting, 
ke. So closely does the casting correspond to the die that 














Fig. 64—BECKER’S SHEARING MACHINE 


in cases where the latter has had a mottled surface like a 
face-plate the mottling is faithfully reproduced in the 
casting itself. If ever the process is extended to include 
hard metals, the employment of machine tools in manu- 
Frain work will be limited to the production of the 
dies. 

Messrs. R. Becker and Co., City-road, London, show, 
among other machinery, an electrical driven shearing, 
sectional bar cropping and punching machine, the frame 
of which is of Siemens-Martin steel. This tool contains 
new features of merit, not the least important of which is 











| forward the length of a full cut, and so on. 


a new separating device designed to get over the difficulty | that can be adapted to a wide range of purposes. The 
encountered in shearing machines when causing the plate to | 5fin. centre high-speed lathe is power driven and has a 


advance sufficiently after the first cut has been made. For, | gap bed. 


It is provided with self acting, sliding, sur- 


owing to the cut right-hand portion going downwards, and | facing, and screw-cutting motions. It has a gear-box 
springing back to a considerable extent, it fouls the cranked | providing three changes of feed to the surfacing shaft and 


portion of the framing of the machine. 
will be understood by referring to the accompanying line 
drawing, Fig. 64. The frame A is built with a gap behind 
the blades, the length of which corresponds to that of the 
cut of the blades. Through the gap projects an arm a, 
secured to a bar b, which is supported in two brackets on 
the left-hand side of the frame of the machine, so as to be 
capable of endwise movement. A helical spring surround- 
ing the bar tends to move it always towards the blades. 
This arm engages with its right-hand end between the 





two cut portions d dof the work so as to keep them 


The appliance | six pitches of screw-cutting by the movement of a lever 


— controls both the leading screw and the surfacing 
shaft. 

The United Brassfounders and Engineers, Limited, are 
represented by their Manchester branch, Isaac Storey and 
Sons, Limited, who show two sizes of the Storey direct- 
acting boiler feed pump, with the Storey and Hallowe!! 
gear, which has recently been fully described in Tur 
ENGINEER. They also exhibit motor-driven vertical air 
pumps of the Edwards type and a belt-driven centrifugal 
pump. 

















Fig. 65 -THE MASCOT LATHE 


apart. After a first cut has been made and the shearing 
blade has reached its topmost position, the gap in the 
frame of the machine enables the plate to be advanced 
to the extent of the full length of the cut. As this 
advance is being effected the arm a is at the same time 
being pushed back to the end of the gap, but without its 
having been able to engage between the two cut portions. 
When, however, the shearing blade starts downwards for 
a new cut, the arm is caused by the spring to engage with 
its right-hand end between the two cut portions. By the | 
time that the blade has reached its lowest point the arm 

a has advanced up to the shearing blades. When the | 
shearing blade is raised again for a new cut the arma | 
prevents the two cut portions d d from springing | 
together, so that it becomes easy to feed the plate | 
The | 
punching portion of the machine has a new stripping | 
device which can be rotated through a complete circle. | 
always presenting an opening for watching the punch; it 

is also adjustable vertically to suit the thickness of the 

work. 

The Colchester Lathe Company, Colchester, has in | 
motion a series of lathes, including the 6in. centre | 
“Mascot” lathe, which has been designed for screw- | 
cutting, self-acting, sliding, and surfacing. It is a high- | 
speed lathe in miniature, with interlocking feeds driven | 
from a separate shaft. A general view of the machine is | 
given in Fig. 65, from which it will be observed that the | 
bed is in one piece with the tray, making a rigid | 
casting and eliminating any tendency to distortion when | 
bolted on to the legs. The headstock is designed to | 
obviate the use of spanners either for the back gear or 
the screw-cutting reverse. The reverse gear is contained | 
inside the headstock and is of forged steel. The spindle 
runs in adjustable paralle] bearings of gun-metal. It is | 
fitted with a ball thrust and has a lin. clear hole right | 
through. The spindle of the loose headstock is of large | 
diameter, and projects through the hand wheel at the back, | 
so that no matter how far the spindle overhangs in front | 
of the main casting, it always has the full length of the | 
loose head for a bearing. The slide rest is indexed and | 
can be swivelled to any angle, while the top slide screw is | 
always covered, and there are no recesses in the bed to | 
harbour dirt or chips. The saddle is 4 slotted and arranged 
to present a planed flat surface for bolting work 
upon when the slide rest is removed. The apron 
gear wheels have bearings on either side, and the worm- 
boxes are oil-retaining. The balanced handle for racking 
the saddle along the bed is geared down on to the rack, 
making the motion easy to manipulate. The feeds are 
taken from a separate shaft by dropping worms, which 
can be instantly engaged and disengaged. They are so 
designed that the meshing of one automatically drops the 
other out of engagement. The screw is used for screw- 
cutting only. Another tool shown by the Colchester 
Lathe Company is an 8}in. centre semi-all-gear head 
lathe, in which the designer has aimed at combining the 
advantages of a cone head lathe with those of the all-gear 
pattern. This lathe was described in THE ENGINEER quite 
recently, and therefore needs no further reference. 

The Britannia Engineering Company, Colchester, has 
on exhibition a batch of three screw-cutting lathes, two of 
which are fitted with treadle motion, namely, the 3%in. 
and 4tin. centres. In these the makers are endeavouring 
to provide ata minimum cost substantially built lathes 





C. C. Wakefield and Co., Cannon-street, London, show 


| their well-known “ Carbic ”’ system of acetylene gas light- 


ing. This is particularly suitable for street lighting. 
Carbic consists of specially prepared carbide compressed 
into cylindrical blocks and is more pleasant to use 
than the raw material. It is claimed that there is 
no loss of gas, and consequently no smell when the 
material is being handled, and owing to the peculiar 
composition of the cakes the gas is generated at a more 
uniform rate than,usual. The Wakefield acetylene flare 
lights have been before the public for some time, and 
require no detailed description. They are designed to 
avoid excessive generation of gas, and the water can be 
drained off, the light turned out, and the unspent cake 
preserved for future use. The burner is self-cleaning, as 
the act of opening and closing prevents the accumulation 
of deposit. This is effected by means of a needle in the 
valve. For street lighting Messrs. Wakefield show a lainp 


























Fig. 66—FURNACE FRONT 


column that appears to overcome the difficulty of applying 
a separate generator to each pillar. In this pillar the 
generator is stowed away in the base, which is 14in. outside 
diameter and about 3ft. high, and is sufficiently large to 
supply a 35 candle-power light for from 40 to 50 hours, or 
practically seven nights of seven hours each, the only 
attention required being the turning on and off of the light 
as with an ordinary gas lamp. 

Referring back to the marine section of the Exhibition, 
attention should be called to the improved natural draught 
boiler furnace front exhibited by the Economic Forced 
Draught and Engineering Co., Limtd., Castle-street, Liver- 
pool (Mr. T. Downie). This has been devised to overcome the 
grievance with marine engineers that the firemen will not 
keep the fuel sufficiently far from the fire-door. To prevent 
this, the new fire-door is made to open inwards, and a 
raised radius-plate is fixed on the dead-plate having the 
same sweep as the fire-door. The raised portion of this 
plate is about 3in. high and limits the length of the fuel 
on the grate, Any coal or cinders falling in front of the 
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raised part will be swept out by the action of the door in 
closing. The raised plate, as will be seen in Fig. 66, 
extends over the fire-bar ends and locks them in such a 
way that they cannot be lifted when the fire is being 
pricked from underneath. It also acts as a fulcrum for 
the slicing bar, and is perforated for the admission of air. 
The fire-door of the front is 24in. wide by 16in. clear 
height. This large opening reduces the size of the flame 
plates and also enables the fires to be more easily charged 
and cleaned, with a saving of time. The whole is made 
of cast iron. The frame is split down the centre to allow 
for expansion and contraction, and no bolts are used in 
its erection. It is simple and can be dismantled or erected 
in a few minutes without the usual tools. 

An automatic regulator, which is claimed to be capable 
of maintaining the temperature of a tank of hot water 
within one degree of any desired temperature, is shown on 
the stand of the Cambridge Scientific Instrument Com- 
pany. The principle on which it operates can be gathered 
from the illustration—Fig. 67. A valve in the steam 
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Fig. 67—TEMPERATURE REGULATOR 


supply pipe is connected to a diaphragm, and so arranged 
that when water or air pressure acts at the back of this 


diaphragm the valve is closed and the supply of steam to | 
the tank cut off. The function of the regulating thermo- | 


stat, marked ‘“ Regulator,” is to control the pressure 
acting on the diaphragm. In the illustration—Fig. 67 — 
the water supply pipe is to be seen near the bottom of the 
tank. The water first passes through a strainer in order 
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Fig. 68—DETAILS OF THERMOSTAT 


to prevent dirt getting to the regulating thermostat. It 
afterwards intermittently passes through the regulating 
thermostat to the diaphragm chamber, from which it con- 
tinuously leaks away in a fine spray through a drip cock. 
Inside the thermostat there is a small valve which is 
controlled by the stem A—Fig. 68—which latter expands 
and contracts with the variations in temperature. 
temperature rises, this valve opens, the water pressure on 
the diaphragm increases, and the steam valve closes. 
Conversely when the temperature decreases the small 
valve closes, the pressure on the diaphragm falls, due to 
the leakage through the drip cock, and the steam valve 

















Fig. 69—THERMOSTAT 


is opened by the steam pressure under the valve, and by 
the aid of a spring. By turning the valve stem at Z— 
Fig. 68—the regulator can be adjusted to maintain 
various desired temperatures. The general appearance 
of the thermostat can be gathered from the illustration— 
Fig. 69. 

In the sectional view of the thermostat A is a brass 
tube 15in. long. It contains a nickel steel tube B. One 
end of the steel rod is kept pressed by a spring S against 
the end of the brass tube, but the other end E is free to 
press upon or recede from the conical valve seating F. 
The nickel steel rod does not appreciably change its 
length with changes of temperature. The effect, there- 
fore, is to open the valve with increase of temperature, 
and to close it when the temperature decreases, The 


As the | 


supply of water which flows from D through F to H is, 
therefore, controlled by the temperature of the stem A. 
The regulator, which is in operation on the company’s 
stand, works in a very satisfactory manner. 

Among other exhibits on the same stand there is a 
high-speed sensitive drilling machine suitable for instru- 
ment work. This machine, the upper part of which is 
shown in Fig. 70, was originally designed to meet the 
firm’s own requirements, and we are informed that it has 
proved so successful that a second machine has been 
added to the firm’s workshop equipment. The column 
supporting the drill consists of a 2in. shaft cast into a 
heavy base. The spindle head is fixed to the column by 
means of set screws so arranged that the spindle can be 
set square with the table. A Hoffman ball thrust with 
a novel gimbal device for distributing the thrust is used. 
A light pulley, 5in. in diameter, revolves on a fixed sleeve. 
and the power is transmitted to the spindle by means of 
a sleeve and long feather. The vertical travel of the 
spindle is 24in. The distance from the column to the 
spindle is 63in. The feed is effected by means of a rack 
and pinion, the top lever being linked to the head of the 
drill spindle to prevent side motion. A handy adjustable 
stop is fitted to the feed motion. A gut driving belt 
is employed which passes over aluminium guide pulleys 
running on ball bearings. It is possible to alter the 
position of these pulleys in order to take up slackness in 
the driving belt. The table is 6}in. square. A slotted 
plate 2}in. wide is provided on one side for the support of 
small tools, as, for example, a dividing head for use in 
drilling tommy-headed screws. The table can be swivelled 
round an axis at right angles to the axis of the drill, and 
can also revolve on an axis parallel to it. Since the table 
rests on an independent stop collar it can be swung round 
the column without altering its height relatively to the 
drill. A divided circle is provided so that the position 
round the horizontal axis can readily be determined. A 
hole of 12 mm. diameter passes through the centre of the 
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Fig. 7O—DRILLING MACHINE FOR INSTRUMENT WORK 


| table, and is used for supporting V or other special shaped 
articles. The parallel hardened steel triangle shown 
lying on the table is used as a packing to prevent drilling 
| into the table. The machine is capable of drilling holes 
from }in. to ;},in. in diameter in gun-metal or brass. 

Samuel Osborn and Co., Limited, Sheffield, have a 
stand displaying their air-hardening high-speed tool 
| steel. They also have in operation on Messrs. Ward’s 
| milling machine, illustrated in Tue ENGINEER last week, 
| Anderson’s milling cutter, which has been somewhat 
modified since it was described in these pages two years 
| ago. The improvement consists in the removal of the end 
| washers which hold the sections together, so that practi- 
| cally the full length of the cutter is now available for 
| machining purposes. The cutter is built up of a number 
|of high-speed steel rings, the end faces of which are 
| inclined somewhat instead of being at right angles with 
| the axis. Thus a lateral motion is given to the cutters 
when rotating, with the result that a sawing effect is 
produced in addition to the ordinary cutting action. The 
end section is now made with one face square with the 
axis and the other inclined so as to suit its neighbour. 
No slant washer is therefore used at the end. The 
advantage of this type of cutter is that if one ring becomes 
damaged it can be removed and replaced. 

In the Wood-working Section a new pattern and 
general wood-worker is exhibited by Robert 8. Allan and 
Co., Gateshead-on-Tyne. The machine is capable of 
quite a wide range of operations, and should be particularly 
useful in pattern shops for making core boxes of intricate 
design. It will be seen from the engravings on page 332 
that the work is moved relatively to the cutting tool, the 
latter being rigidly held in the end of a revolving spindle. 
This spindle is carried in self-adjusting bearings mounted 
on a rigid pedestal fixed to the bed-plate. The work to be 
dealt with is attached to a carrier mounted on a four- 
legged stand which runs on V guides on the bed-plate. 
The position of the stand is controlled by a leading 











screw and a hand wheel, so that large or small work can 
be readily accommodated. Guides are formed in the to 

of the stand, and these carry a slide capable of movin 

to and fro parallel to the spindle axis, thus allowing red 
the adjustment of the work relative to the cutting “tool 
This motion is controlled by means of a hand wheel 
between the legs on the stand. On the slide a vertica} 
semicircular table is carried, the face of which lies 
towards the spindle, and on the upper edge of which 
teeth are cut. This table may be moved to and fro at 
right angles to the spindle axis by hand wheels imme. 
diately above those controlling the slide. A slot concen. 
tric with the teeth of the rim is cut in the table to take 
a locking bolt. This bolt secures a long frame which 
carries a slide that can be moved along the frame by hand 
wheels at the top of the rest. The frame is supported on 
a pin in the centre of the table face, and may be rotated 
through an are determined by the length of g 
circular slot. It is driven from the teeth round 
the edge of the table by a worm wheel cop. 
nected by a pair of bevel wheels to a small hand 
wheel at the rear of the machine. To the slide 
in the frame is bolted either a circular work table 
or a work carrier, which is provided with a clamp, 
guides and springs for holding the work, and is go 
arranged that it may be held horizontally, no matte: 
what may be the angle of the slide rest. Work of any 
length may, therefore, be fixed horizontally and grooyes 
cut in it at any angle by the necessary operation of the 
slide. The circular work table may be employed for 
core-box or patternmaking and when curved or circular 
work has to be done. It is secured to the face of the 
slide by a pivot bolt, on which it revolves, and is driven 
from teeth cut on its periphery by a worm wheel con- 
nected to small hand wheels at each side of the slide 
rest. The machine occupies a floor space of 7ft. 6in. by 
4ft., and weighs some 23 cwt. ; 

Among the machines exhibited on the stand of 
| J. Marse and Co., of Imperial-buildings, Ludgate-circus, 
| who are the sole British agents for Messrs. Jost et Cie., 
|of Paris, is a new type of high-speed drilling machine 
made by the latter firm. This machine, which is illus 
trated in the engraving on page 332, is claimed to 
represent the last word in the manufacture of French 
machine tools of this type. It is made in several sizes 
but that which is on view is known as No. 3, and it is 
designed to drill holes from .16in. up to 2in. in diameter, 
or to bore cast iron up to 4in. in diameter. The general 
design is well seen in the illustration. The work to be 
dealt with can either be placed on a circular table, which 
has a vertical travel of 2ft. 9in., and which can be raised 
and lowered by means of the handle shown, or on the bed 
plate, in which case the table can be swung clear out of 
the way. 

The diameter of the table is 2ft. 3}in., and the distance 
from the spindle to the pillar is 13fin. Both table and 
bed place are slotted for holding down bolts. The 
diameter of the spindle, which is bored to No. 4 Morse 
taper, is 2}in., and its vertical travel is 9jin. It is nicely 
balanced, and can be quite easily raised and lowered by 
the two-handled lever shown. There is a _ knock-off 
arrangement by which the feed is instantaneously stopped 
as soon as the drill has travelled a predetermined 
distance, a worm being disengaged from a worm wheel. 

The machine is driven by means of a belt through a 








change-speed box, the gears of which run in oil. A two 
|eone pulley on a vertical driving spindle is con- 
|nected by means of a_ short belt to a similar 


|pulley on the top of the drill spindle. The tight: 
/ . . 

|ness of this belt is regulated by means of an 
jadjustable jockey pulley. The gear-box, together with 
| the two-speed cones fitted, permits of a range of speed 
in twelve steps of from 42 to 1200 revolutions per 
minute. The revolutions of the driving pulley are 220 per 
minute. A friction feed is fitted which permits of a 
| variation of from +!, mm. to ;4; mm. per revolution of the 
| drill, and a belt driven pump is provided to supply the 
| necessary suds or other lubricant, which is caught in a 
|receptacle arranged under the table. The following 
outputs are claimed for this machine :—In mild steel lin. 
thick, it will drill holes from .2in. to .48in. diameter in 
10sec. to 14sec.; holes from .6in. to .8in. in 17 sec. to 
22sec.; lin. holes in from 25sec. to 30sec. ; 1.4 in. holes in 
60 sec. ; and 2in. holes, with a leading hole of lin., in 2 min. 
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Fig. 71-DOWNIE’S FIREBAR 


In Fig. 71 we illustrate a firebar exhibited by Mr. J. 
Downie, of 5, Castle-street, Liverpool. This firebar is 
arranged with a locking plate as shown, is chilled 
throughout, and is guaranteed for twelve months with 
forced draught. With regard to the Willett-Bruce 
whistle shown by the same firm, we direct attention to a 
letter in our correspondence columns on page 340. 





University COLLEGE, LoNDON.—The session in the Faculty of 
Engineering at University College begins on October 3rd. The 
Provost and the Dean will attend on Monday and Tuesday, October 
3rd and 4th, from 10 a.m. to 1 p.m., for the purpose of interview- 
ing students and advising them as to their courses. In addition 
to the regular undergraduate courses, the following postgraduate 
courses will be given during the coming term:—Steam Turbines 
nome to course in session 1909-10), by E. G. Izod, of 
Messrs. Willans and Robinson, on Fridays at 5.30, beginning 
October 21st; Railway Engineering, " H. Deans, of the Great 
Western Railway, on Mondays and Thursdays at 5, beginning 
October 6th ; Photographic Surveying, by M. T. Ormsby, on 
Fridays at 4, beginning October 14th ; and on Electrical Design, 
by H. M. Hobart, on Mondays from 5 to 7, beginning October 








10th. 
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RAILWAY MATTERS. 


Cork floor slabs, compressed from an original thickness 
of in. to less than 4in., are being tried on one of the new 
dining cars of the Pennsylvania Railway. 

On Tuesday last the Argentine Senate passed the Bill 
authorising the construction of another Transandine railway con- 
necting the northern part of Argentina with Chili. The sum o 
8,122,000 pesos gold is appropriated for the purpose. 

We hear that the London and North-Western Railway 
Company is instituting a motor train service between Nantwich 
and Northwich at an early date. This train will be precisely the 
«ame as those worked on the Harrow and Stanmore and the Red- 
wharf Bay branches. 

Iv is reported that a company is to be formed to con- 





etruct a line of railway from Shen-Chun, on the Kowloon-Canton | 


line, running ¢@ Tan-Shui, Hai-feng, Lu-fung, Hui-lai, P’u-ning, 
and. Kit-yang to Chao-chow Fu, a distancé of over 200 miles. The 
promoters are men of substance in Kia Ying Chow and Chao-chow 
Pu, and a large proportion of the required capital is said to have 
been already promised, 

\ccorDING to a consular report for the year 1909 on 
the trade and commerce of Leghorn, on July 3rd, 1910, the King 
of Italy in person opened the new trunk line of railway which has 

uit Leghorn on the great main line running between Turin or 
Milan through Genoa and Pisa to Rome. All main line trains now 
stop at Leghorn and the troublesome change at Pisa is avoided. 
he old station has been closed to passenger traffic, and a new 
thoroughly up-to-date station built to the west of the town. From 
this station a!l trains start whether main line or Florence or Lucca 
branch lines. It would be difficult: to over-rate the advantages 
that this new arrangement will bring to Leghorn. 


ENGINEERS in the employment of the North British 
Railway are at present engaged in the neighbourhood of the new 
naval base at Rosyth in surveying ground which has been acquired 
for the purpose of constructing a railway, which it is intended 
should be run from a point on the Charleston line to Kinniny 
Point, the site of the arsenal which is to be established by the 
Admiralty on the lands of Crombie, about four miles to the west 
of Dunfermline. 
able revenue to the company, particularly during the next few 
years, and the directors are understood to 
ment of their system in this district the fullest consideration. 

Mucu attention, states the Railway News, is being 
paid in Queensland to the linking up of the three trunk lines which 
form the —s system of the colony. The matter is of great 
importance to those engaged in pastoral pursuits, and probably is 


| 


Soe See Cree See ae ye Somies.ck coneiter- | Power Company is declared to be unique in its engineering 


giving the develop- | fact, the only one of its kind and size in the world. 
| it is 18ft., and a mile and a-quarter in length. 


| 
} 


steel | wood, states the American Machinist, heat any sound piece of iron 


¢ | previously would not budge it. 


| up last winter in order to prevent interference with a new hydro- 


| 





| 


no less interesting to those who may intend embarking in that and | 


other industries, for the linking up would open a lot of rich 
country. Queenslanders are beginning to realise that the line to 
be built for linking up purposes should also be a section of the 
much-talked-of transcontinental railway, and there seems to be no 
valid reason why it should not be, providing that before the link 
be built the present Queensland lines are extended still further 
westward till well on to the border of the Northern Territory. 
There are 20,000,000 sheep in the State at present, but were the 
railway built to Camooweal this number would be doubled. 

Tue Great Western Railway's new locomotive shed at 
St. Philip's Marsh, Bristol, states the Railay (Gazette, was 
recently brought into service, It is of the ‘‘two-unit” type, and 
accommodates about 36 tender and 28 tank engines. Two 65ft. 
turntables of the under-girder type have been erected, and pits of 
from 40ft. to 100ft. in length radiate therefrom. The lifting shop 
is provided with a pit and shear legs. The site of this shed is on 


| are cast integral with the body of the wall. 


made ground, the structure being supported on ferro-concrete | 


piles, on the Hennebique system. This is the first occasion on 
which this form of construction has been adopted for a Great 
Western locomotive shed. The water tank has a capacity of 
144,750 gallons. The dimensions of the shed are 363ft. 9in. by 
245ft. 104in.: the lifting shop is 84ft. by 58ft. 6in., and the stores, 
including offices, 72ft. by 5S8ft. 6in. The yard is lighted by 
incandescent gas, and is well provided with pits and the usual 
appliances, 

Tue Metropolitan Railway is trying experimentally a 
new type of carriage. The corridor principle is adopted in the 
new coaches, which have three spacious compartments, with a door 
to each and a central gangway running the whole length. On 
either side of the gangway in each section seats are provided for 
four passengers, two a side, while the seat at either end of the 
compartment can accommodate six people if the emergencies of 
the traffic require, making twenty-eight seats altogether in the 
coach, Two trains are to be used for the experiment. ‘They will 
be run between Liverpool-street and Chesham and Aylesbury. To 
Harrow electric traction wi'l be used; beyond Harrow steam 
engines will be employed. Some compartment stock is already 
run by the Metropolitan in its through trains between the City 


and the Aylesbury and Chesham lines, and a strong preference is | 


shown for it by many regular travellers, who make up parties. If 
the results of the experiment are satisfactory, more of these trains 
will be built. 

AccorDINnG to a note in The Electrician, a standard 
gauge light railway at Gummersbach has recently been electrified. 


The railway is intended principally for goods and carrying ore, but | 


there will also be a few passenger trains. High-tension three-phase 
current at a pressure of 10,000 volts and a frequency of 50 will be 
obtained from the local electricity works and transformed 


two | 


b 
150-kilowatt motor generators to continuous current at 750. volts | 


for supply to the trolley wire. 
maximum distance from the transformer station being five miles. 
The goods consist for the most part of stone from the stone quarries, 
which is only carried in one Eeastio, so that only fairly empty 
wagons have to be drawn against the gradient. Owing to this 
circumstance the average consumption on the continuous-current 
side is only 160 watt-bours per ton-mile. The goods trains, which 
consist of six standard open wagons, are drawn by locomotives 
weighing 20 tons and fitted with two 60 horse-power motors, 
without causing any great variation of load at the transformer 
station. A comparison between the two systems of working— 
steam and electricity—shows that the latter is more efficient in 
every way. The passenger traffic is dealt with by means of motor 
cars and trailers. The total cost of conversion from steam to 
electric working was £100,000. 

AccorpinG to the Railway Gazette the Prussian State 
Railways Administration has been moved, apparently by a recent 
accident when signals were not observed, to issue new orders 
regarding the inspection of signals. Every year the officer in 
charge of trains, the officer in charge of signals, and an engineman 
selected for his experience and familiarity with the part of the 
line to be inspected, are to go over the road on a locomotive, but only 
two of them at a time on engines hauling trains. They are to 
pay particularattention to the following points :—(A) The visibilit: 
of the signals—their background, their obscuration by telegrap 
poles, station buildings, trees, &c.; the effect on night signals of 
are lights in the vicinity, or the reflection of other signals ; the 
condition of the signal glasses. (B) The distance of the signal 
from the danger point. (C) The grouping of signals, where 
several stand near each other, in one row or otherwise; the 
appearance of the signal from every position in succession ; the 
possibility of the confusion of signals. (D) The substitution for 
signals standing left of the main track of signals on the right of 
the track. (E) Substitution of high distant signals for low signals. 
(F) Superfluous signals. (G) The proper designation of main and 
branch tracks, where one post has several signals. If all these 
points be attended to, the signalling installation should be all right. 


The railway is ten miles long, the | 





NOTES AND MEMORANDA. 
To remove a stubborn wood screw from a piece of 


red hot, and hold it against the screw head for a little while. Wait 
for the screw to cool down, when it will be found that the screw 
ean be removed quite easily with the same screw driver that just 


A soLIpD granite spillway dam, 19ft. high and 215ft. 


long, across the Chivopee River at Three Rivers, Mass., was blown 


electric plant above it. There were 169 drill holes, 16ft. deep, 
3hin. in diameter at the top, 1hin. in diameter at the bottom, 
spaced 4ft. to 5ft. apart. About 111b. of Dupont 60 per cent. 
dynamite were used in each hole. Fourteen to sixteen holes were 
loaded and — simultaneously. A foreman, engineer, driller, 
and helper did the work. 


A CONSULAR report dealing with the trade of New 
Orleans during the year 1909 states that the South-West Pass is 
to be lighted by eight gas buoys, and «a combined light and 
whistling buoy is to be placed on the Trinity shoal in Louisiana. 
These buoys are 25ft. long, the centre of the light being 13ft. 6in. 
above the surface of the water. Charged with Pintsch gas, these 
lights, with a 10-second flash burner, will burn for three months 
without re-filling. The buoys weigh nearly 4 tons each, their 
greatest diameter is 6ft., and they cost £350 apiece, the whistling 
one being £70 more. 


A SPECIAL rammer was recently devised in order to 
avoid making different kinds of concrete simultaneously for the 
floors. and thus avoid also the danger of lamination incurred when 
the floor surface, in the first case, is made with special concrete on 
the wet body mass, or when, in the second, it is finished after the 
body has set. The flat surface of this rammer is deeply scored by 
longitudinal and transverse grooves making a series of small pro- 
jections very much resembling those of an old-fashioned meat 
pounder. The projections force the stones below the surface and 
flush up the mortar, so that, after being well rammed, it is easily 
worked by trowels and floats to give a dense, smooth surface 
integral with the body of the concrete. 


THE concrete pipe line just completed for the Ontario 


features among the great pipe lines of the Continent. It is, in 

In diameter 
Costing over 
£200,000, it took but five months to complete it. Resting on a 
solid foundation of concrete, it traverses a section of almost every 
known variety of soil. Rock, gravel, loam, and quicksand were 
encountered. The number of o 's of cement used was 247,642, 
besides 2350 tons of steel. Its walls are fully 18in. in thickness. 
The big pipe could easily be used as an underground railway 
tube for an ordinary trolley or passenger train. 


A sIx-sTorEy reinforced concrete building, in Boston, 
for the use of a motor car company, has circular columns of the 
same diameter in the upper and lower stories and has a long span 
floor construction permitting a deep turntable well of large 
diameter in each storey. The exterior faces of the walls are 
relieved by panels and mouldings integral with the body of the 
wall. The front wall corresponds with the brick and stone face of 
an adjacent building and has a rather elaborate trimming of 
cornice, dentals and carved stone, all of which, except the last, 
The surface of the 
concrete will be dressed to resemble cut stone. The window sills 
are large blocks of artificial stone cast at the contractors’ yard. 





REcENTLY the use of iron wire instead of platinum in | 
the manufacture of electric-light bulbs was forecasted by Dr. | 
H. J. 8. Sand, of the Nottingham University College. Dr. Sand 
gave a demonstration of vacuum-tight seals between iron and | 
glass. He announced his discovery of a method of sealing iron | 
wire vacuum-tight in glass. ‘ill now, he said, the only metal that | 
had been sealed vacuum-tight into glass on a successful com- 
mercial scale was platinum. Two hundred and fifty million 
electric lamps were manufactured annually, and they contained 
minute pieces of platinum wire. Platinum was one of the most 
expensive metals known, and the amount used annually in this 
way was worth over £100,000. The cost of the same wire, if of 
iron, would be practically negligible. 


In a report by the French Consul-General at Rotter- 
dam, it is stated that 75 vessels of large and medium dimensions, 
aggregating 72,980 tons, were built in Dutch yards last year, 
against 76 vessels, of 63,806 tons, in the year 1908. The average 
measurement of the vessels built last year was 1000 tons, whereas 
in 1908 it was only 905 tons. River boats and small seagoing 
craft were also constructed to the number of 799, and aggregating 
150,753 tons, the small vessels built in 1908 totalling 683 boats and 
112,873 tons. A good number of vessels were built for foreign 
account last year, namely—for Germany, 60,760 tons; for 
Belgium, 9382 tons; for Great Britain, 4279 tons ; for Argentina, 
3160 tons ; for Brazil, 1010 tons ; other items making up a total 
altogether on foreign account of 97,996 tons. 


To coat iron with a covering of lead which will be in 
absolute metallic contact, states the Chemical Trades Journal, isa 
difficult operation. Valves and small fittings made of iron well 
galvanised on the exterior may be homogeneously covered with 
lead in the workshop by any mechanic. The method consists in 
immersing the piece to be coated in water to which a few drops of 
sulphuric acid have been added. Then, while in the acid water, 
the piece is readily amalgamated in the usual way by squeezing 
mercury through close-woven cloth all over its surface and 
thoroughly rubbing it in. The excess mercury is rubbed off and 
the piece carefully dried without heat, and then immersed in a 
bath of lead, which should be well above its melting point, so that 
it would not tend to solidfy by introduction of the cold piece. 
The casting may be withdrawn after about 20 seconds, and will be 
found to homogeneously covered with lead. This method 
requires the piece to be galvanised before applying the lead, and 
the galvanising must be in good condition, otherwise the sub- 
sequent amalgamation will be imperfect. On account of the 
mercury fumes given off, it is not an operation one would wish to 
carry out day in and day out, and on large pieces, but the method 
is simple, and, of course, can be applied to any metal or alloy that 
can be amalgamated. 


In a system of cleaning water mains invented by Mr. 
R. A. Adamson, the engineer at the Rivington Works, an opening 
of 9ft. is made in the main to be cleaned, and a bracket is fixed on 
each end of the opening. These brackets carry two rails and a 
screw of coarse pitch. A petrol engine is then lowered into the 
hole so that the wheels on the frame rest on the rails, whilst the 
screw passes through the centre of the machine. The shaft of the 
engine is then central with the main. The frame of the machine 
is fitted with a hand wheel, by turning which the machine is pro- 
pelled along the rails in either direction by means of the screw. 
A specially constructed knife formed of a central bar carrying four 
cutters is used for the scraping, and is attached to the shaft of the 
machine. The engine having been started up, the driver turns the 
hand wheel in the desired direction of travel, the result being that 
the revolving knife is gradually fed into the pipe after the manner 
of a boring machine. The apparatus is such that in long lengths 
it is possible to clean 200 yards in each direction frotn the hole, or 
400 yards in all. The speed of cleaning is about 50 yards an hour, 
or in ordinary practice an average of about 300 yardsaday. The 


appliance has been seen in actual operation at Huyton by a number 
of water engineers, while the members of the Liverpool Corporation 
Water Committee are so impressed with its labour-saving properties 
that they have decided to adopt it, and a machine has been ordered, 





MISCELLANEA. 


THE bad state of the engineering works of Bavaria has 
not improved during the last year; in fact, there are signs that 
matters are growing worse. There has been great disappointment 
with regard to the orders which were looked for from the new 
sugar-refining works in Hungary and Servia; these expectations 
have not been fulfilled. With the exception of an order for 
trucks, neither the State railways nor those owned by private 
companies have placed a single order. Matters are made worse by 
the growing competition with German makers of machinery, 
notwithstanding the fact that the latter firms are supposed to be 
handicapped so much by their conventions and cartels. There is 
some activity, however, in Bavarian works which turn out agri- 
cultural machinery. 


In his report for the year 1909 on the trade and 
commerce of Rio Grande do Sul, Brazil, Mr. Acting-Consul Luce 
points out that the mere sending of catalogues to merchants in 
that country is, in the majority of cases, lest trouble and expense ; 
many houses receive expensive and complete catalogues direct 
from the manufacturers, and do not even take the trouble to look 
them through, but throw them immediately into the waste-paper 
basket. As nearly all the houses here have their buying agents in 
Europe, it would be more advantageous for exporters in the 
United Kingdom to get in touch, at least for the first time, person- 
ally with the buying agents in Europe or to visit the buyers 
abroad. It is further necessary that travellers should speak other 
languages than English. For that part of the world is required, 
besides the English language, German and Portuguese or Spanish. 


Tue following note appears in a consular report for the 
year 1909 on the foreign trade of China :—‘‘ In view of the almost 
limitless possibilities which seem to exist in China, especially in 
the great plains of the north, for the use of agricultural machinery, 
it is with reluctance that one has to record the opinion that under 
present conditions there is really no opening for its successful 
introduction. The financial risk attending the purchase of such 
machinery for the Chinese has been proved in several instances, 
and British firms in China have to G careful how they repeat 
similar experiments. Certainly British manufacturers desirous 
of introducing agricultural machinery into China would have to be 
prepared to share the risk with their agents to a much greater 
extent than they show any signs of doingat present. But the sub- 
division of farms amongst smali peasant proprietors, who are 
extremely conservative in their methods, the cheapness of human 
labour and the absence of effective organisation of agriculture on 
the part of the Chinese Government, are among the conditions 
that discourage manufacturers from taking risks that experience 
has not justified.” 

Durine the year 1909 electric lighting contracts were 
given out for new installations at Chungking, Chengtu, Changsha, 
Nanking and Ningpo, and for more or less important extensions at 
Shanghai (settlements and native city), Hankow, Peking, Swatow, 
Moukden and other places. Negotiations were going on at the 
beginning of 1910 for a large installation at Hangchow and for 
installations in several cities in Manchuria. Indeed, there 
may be said to be an electric lighting project in every city in 
China, although at Pakhoi the project is stated to have been 
abandoned in view of the successful introduction of incandescent 
mantles; the only difficulty is to find funds for carrying such 
projects into execution. Almost all contracts require to be 
financed by the contractors, and British firms, finding British manu- 
facturers unwilling to supply plant, except for cash down, have 
sometimes co-operated with German firms, the latter arranging 





| the finance in return for being allowed to participate. Thus 


several of the contracts mentioned above are for British engines 
and boilers and German dynamos. Payment is generally spread 
over a period of two or three years on proper security being given. 


Many east and west coast of Scotland fishing boats 
have motors, ranging from the little single-cylinder under four 
horse-power engine upwards. The makes of engines are numerous. 
Recently a demonstration boat of Swedish origin has been touring 
round Scottish fishing harbours. Although only a 60ft. craft, she 
has an 80 horse-power Bolinders oil engine of the two-cycle type. 
The special features of this motor are ease in reversing and the 
use of Scottish crude oil for fuel. Many of the east coast fishers 
of the Fifie build have been fitted with the latest type of Black- 
stone motor, which also uses crude oil. Heavy oils are preferable 
to a volatile spirit on the score of safety. On the east coast of 


| Scotland most of the motors are four-cylinder engines designed for 


paraffin, which is cheaper than petrol, and enables leakage to be 
more easily detected. Recently a 26ft. cutter was built at 
Aberdeen for the salmon fisheries, which has an 8 horse-power 
Gardner engine. The engines in the big herring boats range from 
35 horse-power to 75 horse-power. The auxiliary engine has been 
found to be of great value to the big herring yawls; it enables them 
to get into port in dead calms with the catch ahead of the all-sail 
craft, an appreciable advantage as bearing upon prices obtained. 


THE regulations made by the Commissioners of Customs 
and Excise, under the Finance (1909-10) Act, as to licences for the 
manufacture and sale of motor spirit, and as to the manufacture, 
storage, warehousing of, and dealing in motor spirit, have been 
issued as a Parliamentary Paper [280]. It is provided that a 
person may not make or refine motor spirit without having in force 
an Excise licence as a manufacturer; that a person not being 
licensed as a manufacturer may not sell motor spirit in a quantity 
exceeding one pint at one time to one person without having in 
force an Excise licence as a dealer ; and thata person licensed as a 
manufacturer may not sell motor spirit which is not of his own 
manufacture or refining without obtaining a licence as a dealer. 
It is further laid down that a licence as a manufacturer of motor 
spirit shall not be granted until the premises proposed to be used 
shall have been approved by the. Commissioners, and proper 
accommodation to their satisfaction has been provided for the 
officer who surveys the manufactory. Every manufacturer must 
give the prescribed security that all motor spirit received into or 
prepared upon his licensed premises will be produced for charge, 
and that no motor spirit shall be used upon or removed from those 
premises until the proper duty has been paid, unless such use or 
removal without payment of duty is allowed under these regulations. 


THE question of providing suitable gun armaments for 
mine-laying vessels is, it is reported, engaging the serious con- 
sideration of the Admiralty. This valuable type of auxiliary vessel 
has, as the result of the trials and experiments carried out since its 
inception, developed into a single independent unit. Being self- 
contained, and therefore ready at all times to act on her own 
initiative, she can select the most suitable time as regards weather 
conditions, and also take the best route to proceed as rapidly as 
possible in order to achieve her object, namely, the blocking of a 
possib ec enemy's port. This line of development has of necessity 
taken her farther and farther from the original conception of her 
duties, which was to act as one of a group of similar vessels under 
the protection of an escort of cruiser or battie units This change 
has rendered the question of her protection against possible attack 
when moving to and from the danger zone one of vital importance. 
In the case of the Intrepid, recently converted for use as a mine- 
layer, it has been decided to provide her with an armament of 
6-pounder quick-firing guns. This is, however, felt to be ouly a 
tentative measure, as these excellent little guns are now quite out- 
classed by the improved armament of 4in. and 12-pounder, or their 
equivalent in foreign navies, which are now mounted in modern 
destroyers. In circles competent to judge it is considered that a 
small mixed armament of 4.7in.—of which there are a large 
number in reserve—and 12-pounder quick-firers would be an ideal 
armament for this class of vessel. or at least nothing smaller than 
12-pounder guns should be included in their armament. 
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in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 
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questions, ied by the name and address of the writer, 
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REPLIES. 


Cc. bed B.—We could only give you a theoretical calculation as to the time 
equired to empty the tanks, and only then if you supplied us with 
ful er numerical details than those marked on your sketches. As, now- 
ever, even the simplest hydraulic calculations are subject to many 
practical corrections, it would be little more than useless to give you 
the result of theoretical calculations in a case considerably complicated 
by various unknown factors. You do not seem to have made any pro- 
vision for the inlet of air to the tanks when the water is being 
discharged. This, of course, is essential in any case. 


INQUIRIES. 





MICA CUTTING MACHINE. 
A correspondent desires to know the names of makers of foot-power 
mica cutting machines. 
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The Gaseous Explosions Committee. 


THE Gaseous Explosions Committee of the 
British Association have now presented their third 
report on the subject under investigation. It deals 
mainly with the heat flow in a gas engine cylinder 
due to the factor ‘““ Radiation,” and shows it to be 
of greater importance than has previously been 
supposed. The Committee were first appointed 
at the Leicester meeting of the Association in 1907, 
and their first and second reports were presented at 
the meetings at Dublin and Winnipeg. These 
earlier reports contained matter of the very greatest 
possible utility to the gas engine designer, as they 
gave the first accurate set of data which would 
enable the temperature of the gases to be calculated 
from a knowledge of the initial condition of the gas 
and the amount of heat energy imparted to it by 
explosion or otherwise. Estimates of temperature 
made previously to this had almost always assumed 
that the increase of temperature was directly pro- 
portional to the heat given, whereas the relation is 
much more nearly that of a parabolic law, due to 
the fact that the specific heat is not a constant 
factor, but rises rapidly in proportion to the increase 
of temperature. It is probable that the new 
figures given in the earlier reports of the Com- 
mittee are accurate within 5 per cent. They are, 
however, far from being final in any sense, and we 
shall look with interest to the promised publication 
by Mr. Dugald Clerk of the results of the further 
investigation which he is stated in the report to 
have in hand. It is not likely, nevertheless, that 
his figures will depart at all widely from the series 
he has already found for temperatures lower down 
the scale. 

A series of experiments has been carried out by 
Professor H. B. Dixon on the temperatures of 
ignition of hydrogen and oxygen produced by 
adiabatic compression; by Professor Dalby on 
measurements by means of an orifice of the air 
supply to a gas engine; and by Professor Coker on 
the temperatures found inside the gas engine 
cylinder. These various investigations have been 
carefully taken into consideration by the Com- 
mittee, and the conclusions reached are doubtless 
based, in part at any rate, upon them. The main 
work of the Committee has, however, been on the 
subject of radiation, and the following quotation 
from the report shows clearly the point of view 
from which, very rightly, the matter is regarded :— 
“The difficulties which the designer has to meet 
are due in the main to the stresses set up by the 
temperature gradients which are necessary to 
sustain the flow of heat. In the present state of 
the art it is probable that the most _important 
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constructor would be to establish definitely the 
principles upon which depends the heat-flow from 
hot gases into cold metal with which they are in 
contact, and thus enable him to predict the effect 
upon heat-flow of changes in the temperature, 
density, or composition of the charge, and in the 
state of the cylinder walls. The Committee do not 
propose in this report to deal with the whole of 
this large question, but will confine their attention 
to one important factor in heat-flow—namely, 
radiation. The subject is a wide one, which has 
excited much attention among physicists and 
chemists, and on several important points agree- 
ment has not yet been reached.” The importance 
to the gas engine designer of this investigation of 
the radiation loss is best seen from an actual 
example of a gas engine test. Professor Hopkin- 
son found, by means of tests on a 40 horse-power 
gas engine, that an increase in the richness of the 
charge from 84 per cent. to 11 per cent. led to an 
increase in the total heat loss in the cylinder from 
29 per cent. of the total heat supply to 34 per cent. 
This increase in inefficiency is the more noticeable, 
as the effect of rise in specific heat with: rise of 
temperature due to a richer mixture would tend to 
mask the result. It is due to the fact that the 
radiation loss experienced by a glowing mass of gas 
increases far more rapidly than the temperature ; 
thus in the ideal radiating body a rise in tempera- 
ture, of but 1 per cent., would lead to a rise in the 
rate of radiation of no less than 4 per cent. With 
the 84 per cent. mixture the explosion temperature 
was comparatively low, and the radiation loss was 
therefore small; with the 11 per cent. mixture the 
temperature was appreciably higher, and the radia- 
tion loss therefore rose very rapidly, and rendered 
the engine several per cent. less efficient. In 
the course of the discussion of the report 
Dr. Rosenhain suggested that it might be prac- 
ticable to introduce into the cylinder some substance 
which would render the gas less transparent to 
such radiation effects, and retain more of the heat in 
the gas. This suggestion raises the question, so 
fully discussed in the Committee’s report, as to the 
mechanism of radiation, and the issue as to how far 
a glowing gas can transmit radiation through its 
own outer layers. To investigate this point, Pro- 
fessor Callender measured the radiation coming 
from one, two, three, or more flames placed one 
behind another, and found that the total amount of 
heat radiated did not increase quite so rapidly as 
the number of flames in line. He therefore con- 
cluded that the flames were fairly transparent to 
the radiant heat, but not exceedingly so. Professor 
Hopkinson also made tests by examining the radia- 
tion coming through a fluorite window in the walls 
of a gas engine cylinder, and found the gas to be 
almost completely transparent to the radiation. 
There is therefore a disputed point at issue between 
these two investigators. One finds the gas to be 
fairly transparent, and the other very transparent. 
The two experiments are framed, however, on 
such very dissimilar lines that there is no need 
to put them in conflict. The gas engine constructor 
would naturally place most reliance upon experi- 
ments made with an actual gas engine, and Hop- 
kinson’s conclusion of almost entire transparency is 
the one likely to be generally received. 

We may therefore assume it as established that 
a flaming gas radiates heat not from its surface only 
—as would be the case in a glowing solid body— 
but from its entire mass. The cooling of the gas 
by conduction to the cold cylinder walls is retarded 
by making the cylinder big, because the area of con- 
tact of gas and wall is then less in proportion to the 
contained volume. No-such gain is made, however, 
in respect of radiation loss, which being a volumetric 
effect, would not be affected by changes in dimen- 
sions, and would even render an increase in dimen- 
sions of less advantage, since a larger amount of heat 
would have to be led away per unit area of wall sur- 
face. The practical conclusion from this is to keep 
the explosion temperatures down below the level of 
the high radiation losses, and to increase the cylinder 
dimensions in order to diminish the conduction loss. 
Thus even at this early stage of the investigation we 
finda useful leadasto the effect of changes of cylinder 
dimensions or of richness of charge. The radiation 
loss, it is true, can be diminished by polishing the 
sides and ends of the cylinder, but unless this 
condition of polish can be maintained it would 
be undesirable to begin with it, since the initial 
efficiency of operation would not be maintained. 
An interesting point dealt with in the Committee’s 
report is the character of the radiation from the 
glowing gas. It is an impressive testimony 
to the thoroughness of the whole investigation that 
the actual wave-lengths of the heat waves was care- 
fully considered and traced to its origin. As is well 
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known, a glowing body may give off waves 
having wave-lengths detectable by our eyesight as 
light, others which, although invisible to the eye, 
affect the ordinary photographic plate—the ultra 
violet rays—and others again at the other end of 
the scale, and called the infra-red rays. There is, in 
fact, a long scale of wave-lengths stretching far 
above and far below the limits of actual visibility. 
(The rays used in wireless telegraphy lie, of course, 
far beyond the infra-red rays.) On examining the 
radiation from a glowing gas it is found that it 
consists almost entirely of two distinct sets of waves, 
one caused by the glowing carbon dioxide gas, and 
the other arising from the glowing steam caused by 
the union of the hydrogen and oxygen in the gaseous 
mixture. The radiations with the longer wave-length 
come from the carbon dioxide. It will come as a 
surprise to many people to learn that neither of these 
wave-length lies within the limits of visibility ; as the 
Committee remark:—“ It is most probable that the 
radiation in an explosion also consists almost 
entirely of the same two bands ’’—in the spectrum 
—‘‘as are emitted by the Bunsen flame. A 
complete analysis of the radiation from an explosion 
has not been made, but Hopkinson and David 
found, using a recording bolometer, that the radia- 
tion is almost completely stopped by a water cell, 
and that it is largely stopped by a glass plate. It 
follows that the luminosity of the flame in an 
explosion or in a gas engine accounts for but little 
of the energy which it radiates.” It is worth 
while also to note the following remarks of the 
Committee as to the earliest known deliberate use 
in engineering of radiation effects :—“ It is believed 
that the first instance in which radiation from a 
flame was used in an industrial process, with know- 
ledge of its importance, was the regenerative glass 
furnace of Frederick Siemens, which he described 
at the Iron and Steel Institute in 1884. Here the 
combustible gas was burnt in a separate chamber, 
and the hot products of combustion were led into 
the furnace. The objects to be heated were placed 
on the floor of the furnace out of -contact with the 
stream of flame which flowed above them. They 
would therefore receive heat only by radiation, and 
it was supposed that this radiation came in a large 
measure from the flame.” 

Thé@ main reason why the successive reports 
of the Gaseous Explosions Committee have 
been of such great practical utility is that they 
have represented the results of detailed considera- 
tion of the experimental work by physicists, 
chemists, and engineers, acting not in indi- 
vidual or professional isolation, but in con- 
ference together. This leads not only to a 
greater authority of utterance, but to the more 
immediate applicability of the conclusions reached. 
A purely scientific discussion usually stops 
short at practical utility, because of a general 
lack of knowledge of the direction in which that 
utility lies. The presence of a large engineer- 
ing element prevents the possibility of the investi- 
gations ending thus “ en plein air,” and brings the 
weapon of attack to a sharp point capable of pene- 
trating real practical difficulties of everyday work. 
It has been the custom to present these succes- 
sive reports for discussion at a combined meeting 
of the Physics, Chemistry, and Engineering Sec- 
tions of the British Association, and it is 
regrettable that, in spite of the endeavours made, 
this was not found possible at the meeting at 
Sheffield, where, as a consequence, the discussion 
was shorn of some of its value. An interesting 
fact was, however, brought out by one of the foreign 
guests, viz., that continental workers were now 
inclined to look to the Gaseous Explosions Com- 


mittee for the solution of the problems involved in | 


the internal combustion engine, and that, so far as 
was known, no comparable investigations were 
proceeding on the Continent. It must be gratifying 
to Englishmen to realise that one of the most 
important engineering problems of the day is being 
left confidently in their hands for solution. 


The Roscrea Collision. 


ON the 20th of July a portion of a passenger 
train, which had been standing at Roscrea Junction 
on the Great Southern and Western Railway, ran 
away down an incline for a distance of nearly four 
miles, and then came into collision with another 
passenger train proceeding to Roscrea on the same 
single line. Colonel von Donop’s report to the 
Secretary of the Board of Trade has just been 
issued. As we give his conclusions in full on 
page 338 it is unnecessary to enter here into par- 
ticulars. The runaway contained a large number 
of passengers, and, although no one was killed, no 
fewer than seventy-six claims for compensation for 





injuries havé been lodged. The circumstances were 
dramatic,-as the passengers knew for several 
minutes that they were in great peril, while they 
could do nothing to avert a catastrophe. 
The circumstances of the accident were not 
unusual. Mapy years ago, indeed, an accident 
very similar in various respects occurred on 
one of the Northern railways in Ireland. An 
excursion train containing some hundreds of school 
children was being hauled up an incline, the engine 
was not sufficiently powerful, and when half-way 
up the train was parted and the locomotive took the 
leading half to a station at the summit, and returned 
for the remaining portion. It kicked this slightly, 
and the train began to run away. There were no 
continuous brakes in those days, and all efforts to 
stop the train by putting sprags in the wheels, 
sanding the rails, and so on, failed to avert a smash. 
Many were killed and still greater numbers wounded. 

Colonel von Donop’sreport is incomplete in that he 
seems to have been unable to say who or what was 
responsible for the Roscrea collision. Up to a cer- 
tain point itis clear that the accident would not have 
occurred if the brakes had been on. The question 
is therefore narrowed to asking why they were not 
on. But this does not cover the whole ground. 
Colonel von Donop gives three possible causes to 
account for the failure of the brakes :—(1) They 
may have leaked off whilst the train was standing 
at Roscrea, so that the blocks were not pressing on 
the wheels ; (2) the release strings may have been 
pulled on each vehicle whilst it was standing at 
Roscrea Station, thus releasing the blocks from the 
wheels; (3) the continuous brake may not have 
been in use on the train at all when it arrived at 
Roscrea. He is unable to determine conclusively 
which one of the three is certainly responsible. 
Indeed, the evidence is in some ways contra- 
dictory. The rules forbid the use of a train 
unless there is an 18in. vacuum on the footplate 
and 15in. in. the guard’s van at the end of 
the train. It seems that more than 134in. could 
not be got, because the brakes were out of 
order. A brake made to the railway company’s 
designs leaked badly. Other brakes of the Gresham 
type were in perfect order. On one point, at all 
events, all the witnesses save one are agreed, namely, 
that the brakes were in such a condition that they 
did not comply with the rules. Again, when the 
train was uncoupled the hand brakes should have 
been applied ; but they were not. We have, then, 
a train standing on an incline of 1 in 118 falling. 
Tt is not easy to understand how the train could 
remain at rest at all on such a gradient without 
brakes. A very slight kick when the rest of the 
train was brought up for coupling sufficed to start 
the standing coaches. The guard and a foreman 
porter in the brake van seem to have worked 
energetically, if injudiciously, to stop the run- 
away. The wheels picked up, however, and 
although the blocks were twice released, a 
speed of about thirty miles an hour was reached 
at the moment of collision. It is interesting to 
note that in subsequent experiments the train was 
easily stopped by the hand brake alone, judiciously 
used, under conditions similar to those of the catas- 
trophe. 

We are not surprised that Colonel von Donop has 
failed to bring responsibility home. No one could 
do that but an Irishman familiar with the daily 
working of Irish railways. There is an entire 
lack outside the large termini of appreciation of 
discipline. “That'll do” and “It’s good enough ” 
represent a policy against which the higher officers 
of the companies have to contend every day, and 
all day and night, particularly in the southern 
districts. The leaking brakes “were good enough.” 
“Tf the train had not been parted there would 
have been no accident.” ‘‘ Didn’t the driver stop 
the leak with a sponge cloth?” “Not 1éin. 
in the van? Well, I thought it was.” “Well, it 
might have been worse. Sure, no one was killed.” 
It is only with much difficulty that an Irish porter or 
guard or stationmaster can be got to see that rules 
for regulating traffic are all made as a result of 
experience and of necessity. There are no doubt 
dozens of trains running on which an 18in. vacuum 
has not been had for days or even weeks. Slack- 
ness of this kind is not confined to Irish railways, 
but on none other in the United Kingdom does it 
abound to the same extent. The paucity of traffic 
accounts for the prevailing immunity from accident. 
Itis perfectly clearthatthis heavy special trainshould 
not have been suffered to start until a proper vacuum 
could besecured. That was the initial mistake. The 
second lay in suffering the rear portion of the train 
to stand on an incline with the brakes off. If the 
brakes had been in good order they could have 
put themselves on as soon as the pipe was parted, 
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No one seems to have seen to it that they were on 
To part a train on a steep incline at all times jg 
an operation attended with risk—an operation to be 
carried out with care. It would appear that at 
Roscrea no one paid the smallest attention to the 
matter. About fifteen minutes seem to have 
elapsed from the time the engine left the train to 
get four more coaches out of a siding until it 
returned. No doubt much talking and gossip went 
on the while. There was plenty of time, in spite of 
the sponge cloth, for the brakes to leak off. Colonel 
von Donop holds, however, that the serviceable 
brakes on the train could not have leaked off, and 
he holds that the brakes were not on at all when 
the train entered Roscrea. To us the evidence on 
this point is, to say the least, inconclusive. The 
hand brake would have held the train, but it was 
not on. No one in particular was to blame. But 
the train ran away. 


Locomotive Coal Expenditure. 


Ir may now be accepted as an accomplished fact 
that the railway companies in the United Kingdom 
have been successful in counteracting the effects 
produced upon them by the introduction of boards 
of conciliation, and the resulting additional expendi- 
ture imposed by the operation of these boards, or 
by the awards made where recourse has been had 
to arbitration under the schemes. Among other 
causes the events which preceded the constitution 
of the boards acted as a stimulus to the railways to 
enter into working agreements, which have in part 
assisted in counterbalancing the increased cost of 
individual labour. But probably the most. im- 
portant factor in the situation is the reduction in 
the cost of working traffic by the economieseffectedin 
the coal bill, and also in the operation of the trains, 
the latter being likewise connected with the system 
of co-operation between various railways. These 
facts characterised not only the year 1909, but they 
are also being continued in the present year in con- 
junction with the general improvement in the trade 
of the country. Although the railways, as well as 
other large consumers of coal, were threatened with 
dearer fuel, owing to the Eight Hours Act coming 
into force at the beginning of July, 1909, it is shown 
by the mineral statistics that the average prices for 
all classes of coal at the pits in 1909 were consider- 
ably less than in 1908, which in turn exhibited 
slightly lower quotations than in 1907; but the 
averages in 1909 were still much higher than in either 
1906 or 1905. Since last year locomotive coal has 
become more costly, although the prices of coal in 
general have not advanced to the extent that had 
been apprehended in consequence of the working of 
the Eight Hours Act. What extra outlay has so 
far been incurred by the railways this year has, 
however, been more than equalised by the constant 
economies which are being made, and by the growth 
in traffic receipts down to the present time, as the 
eleven principal railways have secured an increase 
in the net revenue of £826,000 in the first half of 
1910 as contrasted with the corresponding period 
in 1909. 

The total quantity of coal consumed for loco- 
motive purposes in the United Kingdom in 1909 
amounted to 12,273,000 tons in round figures as 
compared with 12,493,000 tons in 1908, or a reduc- 
tion of 220,000 tons. The railways are, however, 
not the largest individual customers of the coal- 
owners, as the municipal and company-owned gas- 
works carbonise over 15,000,000 tons of coal per 
annum, whilst about 20,000,000 tons are converted 
into coke for use in connection with the production 
of pig iron every year. In considering the decrease 
in the tonnage of coal used for locomotive purposes 
in 1909 it has to be borne in mind~that the total 
mileage run by passenger, goods, and mixed trains 
also declined in the same year by 4,000,000 miles, 
of which .3 per cent. was represented by passenger 
trains and 2.2 per cent. by goods trains. The 
mileage run by the goods trains was less than in 
any year in the present century, whilst that apper- 
taining to the passenger service shows a decrease 
for the first time on record, although it follows a 
comparatively small increase in 1908 as contrasted 
with 1907. On the other hand, the number ol 
ordinary passengers of all classes receded by | per 
cent. in 1909, or much more than the reduction in 
the train mileage of the passenger trains. The 
shorter mileage run last year largely accounts for the 
dirninution in the quantity of coal used for locomo- 
tive purposes. In 1908 the fifteen leading railway 
companies incurred a total outlay on coal and coke 
of £6,539,000—a sum which has never been reached 
in the present century, and is therefore probably 
the highest on record. The similar outlay in 1‘ )9 
was only £5,549,000, or a reduction of £990,000 
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inst the preceding, year. The diminution 
in the general working expenditure last year was 
chiefly due to the cheaper prices of fuel, whilst the 
wages in the locomotive department also decreased 
by 1.8 per cent. and those in the traffic department 
by .2 per cent. as contrasted with 1908, the final 
result of all the railways being an increase of 
£1,650,000 in the net earnings as against the 


as ag 


previous year. ; eee aA 

The total expenditure per train mile in 1909 
amounted to 40.62d. as contrasted with 40.99d. in 
the previous year, ihe reduction being principally 
due to economies practised under the heading of 
locomotive power. But for the ten years ended 
with 1909 the coal consumption per train mile has 
increased by a larger percentage than the train 
mileage, and this may be attributed to the accelera- 
tion in the speed of passenger trains, and to the 
heavier loads conveyed by the goods trains. Any 
fresh expansion in these respects the quantity of 
coal used per train mile may naturally be expected 
to advance still further; but whilst the average 
receipts per train mile from the goods traffic have 
been growing for some years past, those from the 
passenger traffic experienced a downward tendency, 
and were for 1909 the lowest on record. The low 
coal prices which prevailed in 1904, 1905, and 
1906 may possibly never be reached again owing 
tothe operation of the Eight Hours Act, but we are 
still a long way from approaching the high average 
quotations which obtained in 1900 and 1901, and 
any increase on current contract prices, when the 
time arrives for arranging for renewals, will doubt- 
less be met as far as possible by the continuance 
of the present policy of practising economy in all 
departments of the railways. 


BLADE PROPORTIONING IN REACTION TYPE 
STEAM TURBINES. 


By ERNEST R. BRIGGS, Assoc, M. Inst. C.E., M.I. 
No. I. 

In designing steam turbines it is generally assumed 
that the efficiency ratio is constant for any one machine, 
which, in the case of turbines for electrical power, covers 
the whole range of pressure from initial to condenser, but, 
in the case of marine turbines in which the range of 
pressure is divided between a high-pressure and a low- 
pressure machine, the efficiency ratio is modified to suit 
practical results. This is a step in the right direction, 
although a small one; but there is no reason why the 
efficiency ratio used should not vary through the whole 
range of pressure, as it undoubtedly does, and so, by pro- 
portioning the blade heights nearer to the actual volumes 

for an alteration in efficiency ratio means a corre- 
sponding alteration in volume—effect a slight increase 
in the overall efficieney of the turbine. 
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The very complete and adaptable testing plant which 
now forms the necessary complement to all large works 
enables manufacturers to test every turbine before delivery 
under any required variation of pressure, temperature, 
vacuum, load, &e., from which all the necessary data for 
the successful designing of turbines can be obtained. 
Very few tests, however, have been published in sufficient 
detail to determine the efficiency ratio for the various 
expansions right through the turbine, and in the absence 
of the required information it will be necessary to assume 
an expansion line, joining the two known points of admis- 
sion and exhaust. 
_ For plotting the efficiency ratios, the best chart to use 
is probably that of Mollier, a copy of which will be found 
!n Stodola’s book on the Steam Turbine; but it will be 
well worth the trouble to plot a diagram to a very much 
larger seale, and using only such portion of the chart 
actually required, and adding thereon the constant volume 
ines. A portion of this diagram is shown in Fig. 1. If, 
for example, the initial condition of the steam measured 
at the turbine side of the throttle valve be represented 


absolute 


150 lb. absolute, and a temperature of 150 deg. Fah. 
superheat, then the total heat available for useful work 
between this condition and a terminal pressure of 1 |b. 
is the distance A B measured on the vertical 
scale, namely, 342 heat units. If the efficiency ratio of 
the whole turbine is 0.675, then the heat utilised equals 
342 x 0.675 = 282 heat units, corresponding to 2545/2382 
= 10.9 |b. water per blade horse-power hour; to this, of 
course, must be added the leakage over the dummies and 
the steam required for gland packing. On the vertical 
scale mark the point C such that AC = 282 heat units, 
and draw C D along the line of constant heat, cutting the 
1 Ib. pressure line at D. Then D is the state point at the 
exhaust end of the turbine. The state point travels from 
A to D, and may take any path, either above or below 
the straight line, or it may cross the straight line, but 
this indicates inefficiency. 

Having drawn the path of the state point in accordance 
with data obtained from tests, the next step in the design 
of « turbine is to draw a curve of volumes on a base of 
heat utilised, as shown in Fig. 2, which is drawn from 
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Fig. 2 
Fig. 1 on the assumption that the path of the state point 


nowise affects the method of procedure in design. Itmay 


accounting for the three curves. 
The general principle of turbine design is very simple, 
although its application may appear somewhat complex. 


volume of steam it is possible to get through the machine 


treating of more than one variable to suit practical 
limitations of commercial design. 
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Fig. 3 


velocity of a point"midway in the blade length, and of 
the annulus (A) at right angles to the axis of the turbine. 
The latter also involves expressing the horizontal 
component (7) of the steam velocity—or the axial 
velocity—in terms of the blade velocity (V). In Fig. 3 is 
shown the velocity diagram and blade section of the so- 
called reaction turbine, in which each row of blades, 
fixed or moving, constitutes a stage. The discharge angle 
is marked a, and the entrance angle, measured at the back 
of the blade, 8. Then the horizontal velocity 
vr = (V 4+ z)tan a, 


a 


re Fy: 
tan a 
substituting this in « = z, tan 2, 
r=" en V tan 2, 
tana 
from which 
Pe tan 8 tana } ao and oie 


(tan 8 — tana) 


wA = V, xX S channel areas; 











Fig. 4 





by a state point at A, corresponding to a pressure of 


terms of the mean blade velocity (V), that is to the lineal | ( 1 4 
in electrical turbines to 75 deg. or more. 


If the thickness of the blades at exit be neglected, then 


is a straight line from A to D, but this assumption in | 


perhaps be pointed out that Fig. 2 has been drawn to | 
three different scales for a matter of convenience, thus | 


| 


reduced in proportion to 


bat 
ft sin a 
p : 
and the net annulus area becomes 
( ) 
gis oat oigh fill 


( p sin a! 





The volume of steam passing per second through the 
turbine equals V, x ¥ channel areas, but this latter 
quantity is equal to the horizontal component « x net 
annulus area; hence 


: oa ) 
Vol. per see. = VA fee} Ty 5. ae s (3) 
(tan 8 — tana) ‘ p sina) 


coe BOR otc Pa el eh as te) oe 3) ED 


As regards the angles a and £, as might be expected, 
there is a good deal of variation in practice. In general, 
high-speed turbines,such as are used for electrical pur- 
poses, appear to have a smaller blade exit angle, especially 
when superheated steam is used, than do slow speed 
marine turbines. The former vary from 18 deg. to 20 deg. 
and the latter 20 deg. to 22 deg., except in the last few 
stages, where, owing to the enormous increase in volume 





Fig. 5 


at low pressure, it is necessary to increase the exit angle 


| in order to avoid excessive blade heights. In high-speed 


Unlike the steam engine, in which the main factor in | work this increase may result in angles up to 26 deg. or 
determining the cylinder proportions is pressure, the | 30 deg., while marine turbines require angles of 30 deg. 
power of the steam turbine is strictly limited by the | to 40 deg. for the last few rows of blades. 


As the 
blading material is manufactured in lengths of drawn 


in a given time. The complexity of application lies in | bars, the sum of the angles a and 8 will be constant. 


The value of (a + 8) varies considerably. In marine 


| turbines in which the ratio of the mean blade velocity to 


It is convenient to reduce the calculations involved to | the steam velocity (V/V, in Fig. 3) has a low value, 


(a + 8) may be as low or lower than 55 deg., increasing 
In order to 
illustrate this Fig. 5 has been prepared, showing the 
relation between a and V/V, for different values of 
(a2 + 8). In the example worked out below of a 
3000-kilowatt turbine running at 1500 revolutions per 
minute (a + 8) has been taken at 65 deg., which corre- 


| sponds to 0.6 for V/V, when a = 20 deg., average con- 


but, owing to the blade thickness, the channel areas get 


more restricted as the angle a decreases, hence the 
effective annulus area, as can be seen from Fig. 4, is 


ditions for electrical work. The values of K (equation 4), 
given in Table I., have been worked out with these 
angles. 

The next point to consider is the value of blade thick- 
ness to pitch, t/p in equation 3. In practice this may 
vary from 0.05 to 0.10, but, inasmuch as the steam has 
to cross the clearance space between one row of blades 
and the next, the average, or, rather, the effective value 


Volues 





Fig. 6 


of t/p will be about half this. For the values of K in 
Table I. and Fig. 6 ¢/p has been taken at 0.03. 


Returning to equation 4, 





: TD NN... DN 
ise D2 ~*~ 60 229° 
DH DH 
F A=” scape ype adie 
= 12 * 12 45.85 
va — NHD 
~ 10,500’ 


where N = revolutions per minute; H = blade height 
in inches; D = mean diameter in inches; V =:mean 
blade velocity in feet per second; A = gross area of 
annulus in square feet, 
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Substituting this in (4) 


: . , NoHD ,, 
Vol. per sec. passing through turbine = = : ah. 
10,500 
with N at 1500 revolutions per minute. 
K H Dp? " 
Vol. per sec. — (.>) 
‘ 
cp TY 
K ri (6) 


in which r = H/D. The practical limitations of r are 
such that, if too small, the leakage past the blade tips 
becomes excessive, or, if too great, the stresses in the 
blades are too high. Modern practice appears to show 
that 
r = 0.08 to 0.15, 

although in electrical work the minimum value can be 
taken at 0.06 to 0.07. An increased value of r tends to 
economy. 

Turning now to the work done per stage, from Fig. 3, 
in which wu equals the velocity of the steam entering the 
blade channel and V, the velocity leaving the same, it is 
seen that the work done in heat units per pound of steam 


V2 — u? = 
— (7) 
29 778 
In order to reduce the labour of calculation it is 
necessary, as before, to express (V.27 — u*) in terms of the 
blade velocity V and the blade angles a and 3. 
V2= 24 (V +2) 
= s+ \2 + 22 + 2V2z 
u? = s? + 2” 
V2 u V2742Ve2 (S) 
Jf 
but 
tan 9 
and r (V + 2) tana 
Combining¢these 
3 V tana + z tana 
tan $ 
V tan 
set . (9) 
tan § — tana 








Fig. 7 
Substituting this in (8) 
= 2 ti ) 
V2— #=V* 11+ — ems (10) 
{ tan $ tan ai 
= F2C (11) 
Values of ( for (a + 8) = 65 deg. are given in Table I. 


and Fig. 7. From (7) and (11) the work in heat units per 
stage becomes 
Vo _y 
39778 8 
Values of S are also given in Table J, 


(12) 





TABLE I, 

Tan & tana | | . K. “ol 8. 

Tan B — tana psina 
16 0-3820 0-8910 0-341 1-665 30,050 
7 0-4215 0-8975 0-378 1-759 28,500 
18 0- 4665 0-903 0-421 1-870 26,800 
19 0-5160 0-9078 0-469 1-997 25,100 
20 0.5725 0-9123 0-622 2-143 23,400 
21 0-6365 0-9163 0-584 2-319 22,600 
22 0-7135 0-9200 0-656 2-528 19,800 
2 0-8025 0 9233 0-740 2-781 18,000 
24 0-9145 0-9262 0-846 3-102 16,140 
25 1-0495 0-9290 0-975 3-502 14,300 
26 1-2280 0-9315 1-140 4-030 12,400 
27 1-4645 0.9339 1-368 4-75 10,540 
28 1-8090 0-9361 1-690 5-80 8,640 
29 2-335 0-9381 2-190 7-435 6,740 

OBITUARY. 


WILLIAM WHITWELL. 
On Monday last, at Scarborough, there died Alderman 


William Whitwell, of Thornaby Ironworks, Thornaby-on- | 
the north, to whom the news of his death, after a very 


Tees, and Saltburn-by-the-Sea, who, if not exactly one of 
the pioneers of the Cleveland iron trade, was not far short 
of having that honour, for he had been closely connected 
with it for over half a century, and the greater part of 
that time had been one of its most prominent and 
honoured members. 
respect of both employers and employed in the North of 


| England by his advocacy of applying conciliation and 


arbitration for the adjustment of wages and other differ- 
ences arising between masters and inen, and he was one 
of the founders in 1869 of that highly successful organisa- 
tion—the Board of Conciliation and Arbitration for the 


He had gained the goodwill and | 





| vears the treasurer of the Institute, 





if not actually, the first to import iron ores from the north 
of Spain for mixing with the local ores. 

Mr. Whitwell was one ot the original members of the 
Iron and Steel Institute, on the Council of which he for 
many years occupied a place, and for two years he filled 
the office of President. He was also for a number of 
succeeding Sir 


David Dale, who first held the office. Owing to failing 


| health he did not take any active part for some years in 


| Locomotive Works, Newcastle-on-Tyne. 


| Mr. 


the management of the Thornaby Ironworks, which have 
been carried on by his brother, Mr. George C. Whitwell, 
and his two sons, Mr. W. F. and J. F. Whitwell. 


JAMES MATTHEWS. 


We regret to have to announce the death, which took place 
on Monday last, of Mr. James Matthews, of the Forth Banks 
Mr. Matthews 
was about fifty-eight years of age, and, prior to his 
going to Newcastle in 1882, he was associated with the 
Avonside Engineering Works, Bristol. For many vears 
Matthews acted as commercial manager of the 


| locomotive works at Forth Banks, Newcastle-on-Tyne, of 


| R. and W. Hawthorn, Leslie and Co., Limited. 


Although 
the late Mr. Matthews took no part whatever in public 
matters, he was known to a very large circle of friends in 


| brief illness, is a matter of very keen regret. 


Manufactured Iron and Steel Trade of the North of | 


England, which ever since has regulated wages disputes 
in the finished iron trade of that district, and ensured 
peaceable settlements of industrial differences. In fact, 
during the whole forty-one years of the Board’s existence 
there has never been in the Northern manufactured 
iron industry any strike worth noting. 
been the model on which a good many similar organisa- 
tions have been established in various parts of the 


| world. 


Mr. Whitwell was a member of the Standing Com- 
mittee of the Board from its foundation, and in the early 
part of 1875 he succeeded Sir David Dale, of Dar- 
lington, as its president, an office which he held con- 
tinuously for thirty-two years, resigning in January, 1907. 
on account of failing health, when he was elected referee 
to the Board. 

The late Alderman Whitwell was born at Kendal in 
1835, and having received his earlier education privately 
he went to Tulketh Hall School, near Preston. At the 
age of sixteen he was placed with the firm of Whitwell 
and Co., carpet manufacturers, Kendal. In 1854 he 
entered the colliery offices of Joseph Pease and Part- 
ners, at Darlington. In 1859, in conjunction with his 
brother, the late Thomas Whitwell, the inventor of the 
Whitwell hot blast fire-brick stove, Mr. William Whitwell 
established the firm of William Whitwell and Co., and 
built the Thornaby Ironworks. They were subsequently 
joined by the late Mr. Gurney Pease, of Darlington, who 
remained a partner till his death. A few years later the 
business was converted into a private limited concern, 
under the present style of William Whitwell and Co., 
Limited. The firm has always produced a very high 
quality pig iron, and its bar and other manufactured 
iron has been generally bought for special purposes. 

The late Mr. William Whitwell was accounted one of 
the foremost men connected with the iron trade of the 
North of England, and was well known for the experi- 
ments which were carried on at his establishment to 
secure the improvement of the quality of the iron products 
of the district. He was among the first to recognise the 
value of the iron ores of Bilbao, and was indeed almost, 


The Board has | 


PASSENGER TANK ENGINES. 
ne, wa 
THrRovuGH the courtesy of Mr. Cooke we are enabled to 
illustrate this week three tank engines, presenting in the 
work they are doing much of interest. We have said 
in a previous article that tank engines were used for fast 
passenger service to an extent mdét generally realised. Of 


| no line is this more true than‘$f the London and North- 


Western. 

The commercial spirit at present permeating every 
branch of railway work is evidenced by the efforts of 
locomotive engineers in the direction of economical] haul- 
ing of trains, and with this view the use of tank engines 
for working passenger trains for comparatively long 
distances has, as we have previously pointed out, of late 
years been considerably extended. When we say com- 
paratively long distances, we mean in comparison with 
the prevailing practice some years ago, when this type 
of engine was confined to working purely suburban traffic 
or short branch lines. Our readers will hardly have failed 
to note that the modern tank engine is built on a 
larger scale than formerly, not only as regards cylinder 
and boiler capacity, but also with reference to its capa- 
bility of carrying coal and water. The tanks and 
bunkers of modern engines of this kind have a capacity 
of 1700 to 2000 gallons, and from three to four tons of 
coal. This increase in the coal and water supply not only 
enables the engine to run longer distances, but also adds 
to its available adhesive and tractive power, thereby, with 
the increased boiler and cylinder capacity, enabling it to 
take heavier trains at increased rates of speed. A well- 
designed tank engine whose weight is evenly distributed, 
and whose revolving and reciprocating parts are properly 
balanced, can run at high speeds with just the same safety 
and steadiness as a tender express passenger engine. 
The efficiency of tank engines is likely to be further 
increased by extended developments in the direction of 
feed-water heating and steam superheating, and we may 
recall the fact that Mr. Marsh, of the Brighton Railway, 
is running express passenger trains between London and 
Brighton with tank engines working under both these 
conditions. 

On no railway perhaps has the use of tank engines 
been more largely developed than on the London and 
North-Western, three of whose principal types we now 
illustrate. The latest design, known as the “ Precursor 


pre * No. IV, appeared August 19th. 
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tank, is a very large four coupled engine—page 3386—with 
6ft. driving wheels and leading bogie. The first of this class 
was built in May, 1906, and at the present time there are 
fiftyin service. Originally built for working the heavy local 
passenger traffic between Euston and Watford, Manchester 
and Buxton, and Birmingham and Sutton Coldfield, 
which they continue to do satisfactorily, their general 
utility has been so much appreciated that they are now 
running semi-express trains over various parts of the main 
line. An example of such trains is seen in the 12 
noon, Liverpool to London express from Rugby to Euston, 
calling only at Nor thampton, Bletchley, Leighton, and 
Willesden. The “ Precursor” tank engine hauling this 
train, in the course of its day’s work runs 262} miles of 
mixed local and main line traffic. 

Experiments are about to .be tried on this class of 
engine with a feed-water heating arrangement, which it is 
hoped will considerably add to its efficiency and 
materially reduce coal consumption. 

The leading dimensions of the -“ Precursor ’ ” tank 
engines are as follows :— 

Cylinders... 
Total heating surface 
Grate area 


19in. dia. by 26in. stroke 
1939 sq. ft. 
22-4 sq. ft. 

soiler pressure 175 1b. per sq. in. 

Total weight on coupled wheels 39 tons 10 cwt. 

Total weight in working order 74 tons 15 cwt. 

Water capacity of tanks .. 1707 gallons 

Coal capacity of bunkers 2 tons 10cwt. 

The four-wheels coupled tank engine—above—with 
oft. 6in. driving wheels has done excellent service for 
iInany years on the London and North-Western Railway. 
The first engine of the class was built in 1890, and there 
are 159 in service. The leading dimensions are as 
follows :— 

Cylinders (inside 

Heating surface 

Grate area eee 

Boiler pressure 

Total weight on coupled wheels 
Total weight of engine in work- 


17in. dia. by 24in. stroke 
1074.6 sq. ft. 

17.1 sq. ft. 

150 Ib. per sq. in. 

28 tons 18 ewt. 


ing order . = 504 tons. 
Water capacity of tanks... 1347 gallons 
Coal capacity... ... ... .. 3 tons 





Some of the best work done by these engines is between 
Shrewsbury and Swansea over the picturesque line 
running through the mountainous district of Central 
Wales. For the greater portion of the distance the line is 
single, and abounds in heavy gradients and more or less 
sharp curves. In places the trains must of necessity be 
timed sharply, as is often the case over a long stretch of 
single line, where crossing places have to be gained with 
celerity to avoid delay to trains travelling in the opposite 
direction. The usefulness of the work done over this sec- 
tion can be readily seen when it is stated that engines of 
this class make daily a double trip, 954 miles in each 
direction, with fast timed trains over a road of the charac- 
ter mentioned. 

When Mr. Webb first put these engines into traffic he 
arranged, as an experiment, for one of them to work the 
Irish mail through from Euston to Holyhead. The 
engine kept time with the train, although the coal bunkers 
had tobe replenished at various stages of the journey, and 
an extra stop or two had to be made for water. 

The third class of tank engine—above—known as 
the “18in. tank,” with 5ft. driving wheels, six-coupled, 
has the following dimensions :— 

Cylinders 8 18in. dia. by 24in. stroke 

Heating surface 5 

Grate area... 

Boiler pressure .. 

Weight on coupled whvels 

Total weight of engine in work- 
ing order : .. 62 tons 6 ewt. 

Water capacity of tanks. . 1420 gallons 

Coal capacity ... ... ... 3 tons 

The first of these engines was built in 1881. There 
are eighty in service, and they work branch line passenger 
and goods trains all over the system, and may be seen 
running between Broad-street, Euston, and Watford and 
Tring and intermediate stations. They have been most 
excellent servants to the North-Western Railway as 
mixed traffic engines, the boilers, cylinders, motion, 
wheels, &c., being the same as the 18in. goods engine, 
which for many years represented the standard type of 
express goods engine. 

They, like many of their compeers, are beginning to | 


150 Th. per sq. in. 
$1 tons 16 ewt. 





fall short of what is expected from locomotives in these 
days, and we hear that a more powerful type of six-wheels 
coupled mixed traffic tank engine is now being built at 
Crewe. 





THE SHIPBUILDING LOCK-OUT. 





IN our last issue it was stated that the Standing Com- 
mittee of the executives of the eighteen trade unions which 
with the Boilermakers’ Union were parties to the Edinburgh 
agreement, which was made in 1909 between the shipbuilders 
and their men to regulate trade disputes in that industry, 
had asked the employers for a conference to discuss the 
question vf the lock-out of the boilermakers, and to consider 
the position created by this lock-out ; also to see if it were not 
possible to arrive at some understanding so as to terminate 
these recurring differences. The employers, however, did not 
see their way to have a conference with the other trades 
unions—at least, not until they had had a conference with 
the representatives of the Boilermakers’ Union, as that might 
complicate negotiations with the latter society ; but the 
Employers’ Federation intimated that they were prepared to 
meet the Standing Committee of the eighteen unions after 
they had conferred with the boilermakers. 

It is now arranged that there shall be a conference between 
the employers and the men’s Standing Committee after the 
conference with the boilermakers’ representatives, whatever 
the result of that conference. 

This decision not to have a conference at once naturally 
did not give satisfaction to a good many of the members of 
these other trades unions, who held that their intervention 
was unwelcome, and that the employers desired in negotiat- 
ing a settlement to recognise only the Boilermakers’ Union. 
It has been hinted that when the Standing Committee of the 
unions did obtain a conference with the employers they 
would press for the immediate withdrawal of the lock-out 
notices as the preliminary to a full discussion on the need 
for revision of the Edinburgh agreement. There is no doubt 
that a good number of the men have disapproved of a part of 
the provisions of that agreement, which was made last year, 
| to continue in force for three years. Thus it has still two 
| years torun. It is held that the employers have harshly 
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and arbitrarily carried out the provisions of this agreement, 
and interpreted some of the clauses in a manner not con- 
templated by the men’s representatives. At one of the 
men’s meetings it was stated that the Edinburgh agreement 
was extracted from the men with a loaded pistol. It was 
either the agreement or a lock-out, they were told. The piece- 
working trades had, they say, been imposed upon by the agree- 
ment. Men got out of patience waiting for the settlement of 
grievances. The agreement was all in favour of the masters. 
Similarly strong language has been indulged in at other 
gatherings. 

Another alleged grievance which has cropped up has been 
that the lock-out of the boilermakers was carried out with- 
out intimation of the step contemplated having been given to 
the other unions which were parties to the Edinburgh agree- 
ment. On behalf of the employers it is stated that so far 
back as June 6th of this year, at a conference, when all the 
trades were represented, the repeated breaches of the agree- 
ment, particularly by the members of the Boilermakers’ 
Society, were referred to, and the representatives were then 
warned that if anything of the sort took place again action 
would be taken without calling them together previously. 

While the reply of the employers about the proposed con- 
ference with the Standing Committee of the unions is 
considered to be unsatisfactory, undecided, and indefinite, 
the boiler men do not seem to place confidence in their re- 
presentatives, and at a mass meeting of the Boilermakers’ 
and Steel Shipbuilders’ Society at Sunderland feeling was 
very strong against the executive, who were accused of 
desiring not to play into the hands of the men, but into 
those of the masters. It was moved that the executive be 
asked to resign, but although the motion was cheered, it was 
not seconded. On Tyneside the general feeling at the 
beginning of this week was strongly against the executive 
being granted full power to deal with the question. 

It was reported on Monday that the Board of Trade had 
actively intervened to bring about a settlement, but for that 
report there was no real foundation. What appears to have 
given rise to such a statement was that a representative of 
the Board of Trade who attended the Trades Union Congress 
at Shettield had a general conversation with Mr. Hill, Secre- 
tary of the Boilermakers’ Society, concerning the position of 
the dispute. The Shipbuilding Employers’ Federation had 
no communication from the Board of Trade. 

It was decided on Monday by the Boilermakers’ Executive 
that lock-out pay amounting to 10s. per week per man 
should be given, and that this should be retrospective, so that 
the men will be paid from the commencement of the lock-out. 
A good deal of dissatisfaction had been expressed before this 
decision was arrived at. Those who had worked loyally 
under the agreement regarded it as a hardship that when 
they had been locked out because of small sectional troubles 
with which they had nothing to do, they were not to receive 
an allowance from their union. The funds of the society, 
however, are not great, being below £4 per member, and the 
allowance thus cannot be continued for long. 

Owing to the prolongation of the stoppage of the boiler- 
makers the shipbuilders are compelled to discharge hands 
every day, and hundreds of families are already feeling the 
pinch of starvation. The Newcastle and Gateshead members 
of the Amalgamated Union of Labour have this week issued 
an appeal to the general public for support. It is remarked 
in the appeal that ‘‘large numbers of our members are 
dependent on the boilermakers in the shipyards for their 
livelihood, and through their absence our members have to 
walk the streets. . . Happening so soon after a long 
and severe depression in the shipbuilding trade, the present 
lock-out makes it all the more difficult for our members to 
live.’ The ship repairing industry is very severely hit, and 
very little work is in progress, while orders have to be 
declined, and the work is to be done abroad or in other parts 
of the country which are not affected by the labour trouble. 

On Tuesday a meeting of the Boilermakers’ Society was 
held at Newcastle to discuss the question of offering to the 
Shipbuilding Employers’ Federation assurances against the 
recurrence of the sectional stoppages, which caused the 
employers to lock the men out. Each of the twenty-one 
branches of the Society sent two representatives, and there 
were present also the five members of the Executive Council. 
On the same day the Shipbuilding Employers’ Federation 
met in Edinburgh to consider their attitude at the conference 
between themselves and the representatives of the Boiler- 
makers’ Association, which took place in Edinburgh on 
Wednesday. 

It is understood that at Tuesday’s meeting of the Boiler- 
makers’ Society at Newcastle a suggestion was made that 
future breaches 2f the agreement should be met with a 5 per 
cent. reduction in wages, bat that was not approved. It was 
likewise proposed that the employers be asked to penalise men 
who are expelled from the Union for breaches of rules under 
the agreement, but such a provision would have to be 
sanctioned by the other trades affected. 

At the conference on Wednesday at the North British 
Station Hotel, Edinburgh, between the Shipbuilding 
Employers’ Federation andthe Boilermakers’ Society, Mr. F. 
N. Henderson, of (ilasgow, president of the Mmployers’ 
Board, took the chair. There were between seventy and 
eighty delegates present, of whom about fifty represented 
the men. The proceedings continued intermittently all day, 
but little or no progress was made. The conference was 
resumed on Thursday. The men continued to urge that the 
lock-out notices should be withdrawn, but the employers 
refused unless adequate assurances could be given by the 
unions that the national agreement would in future be 
strictly observed. 





Lieut grading in loose soil was done expeditiously on 
Monroe-street, in Chicago, by the Citizens’ Construction Company 
of that city with a two-wheel grading machine. The existing 
granite block pavement was to be replaced by creosoted wood block 
pavement on a concrete base. In order to provide room for the 
new base, a cut of 6in. to 10in. in mixed clay and sand was required 
after the old granite blocks were removed. The grading machine 
was used to pile the material into winrows the length of each block. 
These winrows were spaced sothat wagons could drive between them, 
with room for shovellers to load. Since all piling of material by 
hand was thus eliminated, the shovellers worked continuously to 
good advantage. The cost of moving the dirt thus was reduced 
materially. An adjustable flanged shoe on the mould-board 
enabled an even cut to be made. The two wheels of the machine 
also have deep, sharp flanges, which preveht side movement, 
although the total weight of the machine is only 600 Jb. 











INSTITUTE OF METALS. 
No. |, 


Tue third autumn conference of the Institute of Metals 
was opened in the Lecture Theatre of the University of 
Glasgow on Wednesday, under the presidency of Sir 
Gerard Muntz. There was a_ good attendance of 
members. 

Professor Barr, chairman of the Reception Committee, 
and Principal Sir Donald MacAllister offered a welcome to 
the members of the Institute. 

Sir Gerard Muntz, in opening the conference, said that 
something had now been achieved with regard to the non- 
ferrous metals. Mysteries which were without form and 
void had now been defined, and the Institute was now 
occupied with gathering information in a concrete form 
concerning the non-ferrous metals. Those engaged in 
the industry realised that they did not know as much as 
they had , and that there was a great deal yet to 
learn. It was evident that extreme diversity of opinion 
still existed among all classes interested, men of science, 
manufacturers and users, as to the explanation of cer- 
tain phenomena in these metals; but they were now 
reaching a position of having some solid ground here and 
there, and approaching to an agreement on a few points 
which might make a nucleus upon which to build. A few 
cases in point might be mentioned. One important problem 
related to the presence of oxygen and oxides in copper and 
its alloys. They had had various papers and discussions 
on the various forms of heat treatment of metals, and the 
subject was to be raised again at that Conference. He 
did not think that too much importance could be attached 
to this latter problem, which he regarded as a vital one in 
metallurgy. The temperature of annealing had a vast 
influence, and a metal of an almost entirely different 
character might be produced by a change in the tempera- 
ture. These were some of the main points upon which 
members of the metal industry were more or less agreed, 
and he hoped that point of agreement having been 


reached, that investigation would now be carried along | 


upon definite lines. He desired to impress upon investi- 
gators that they must not base their theories upon one or 
two individual investigations. It was important to avoid 
arbitrary statements. It had been shown that while a 
particular experiment would give a certain result, the 
same experiment with a very slight variation either in the 
composition of the material or in the heat treatment 
would give an entirely different result, and therefore it 
was necessary to repeat experiments many times before 
making any definite statement as to conclusions. With 
regard to the influence of oxygen upon electric copper as 
com d with tough copper, results obtained were 
entirely different. The variation in copper alone was 
almost as great as the variation in copper alloys. 
There was room for many lines of work here. 
With regard to the science of metallography, all those 
engaged in practical work had arrived at the con- 
clusion that science was not yet sufficiently appreciated 
in works practice. Those engaged in the industry had in 
the microscope a valuable aid to research, and the prac- 
tical man would do well to utilise the microscope to the 
fullest extent. The manufacturer who recognised this 
would have a great advantage over others who did not 
employ the microscope in their workshops. A local section 
of the Institute had now been formed at Birmingham, 
and he hoped that that lead would be followed by other 
centres, such as Glasgow, as he believed that the exist- 
ence of such centres, which would keep members in close 
touch with each other, would be of great advantage to 
the Institute. He also hoped that members would deal 
with their difficulties by way of correspondence. 

Mr. A. D. Ross then presented his paper on “‘ Magnetic 
Alloys formed from Non-magnetic Material.” 

Dr. C. H. Carpenter noted that all the alloys which 
showed the best magnetic properties investigated by Mr. 
Ross contained manganese, and it was interesting to note 
that this manganese always contained a certain amount 
of iron. He assumed that the influence of the iron was 
negligible, but he noted at the same time that the alloys 
which had been made magnetic from non-magnetic 
material al) contained manganese, and until the same 
result had been achieved with a non-magnetic material 
which did not contain manganese he thought it would 
be premature to assume that the influence was negligible. 

Professor A. Gray said that Mr. Ross’s contribution 
was part of a series of researches which were at present 
being carried out. He agreed with what had fallen from 
the President, that the behaviour of alloys both in regard 
to magnetic and other properties depended very largely 
upon the treatment to which they had been subjected. 
It would seem that the presence of manganese which 
contained a little iron had an effect upon the arrange- 
ment and structure of the metal forming the alloy, and 
upon its behaviour when subjected to magnetic force. 

Mr. T. Heap was inclined to believe that the metallo- 
graphic study of these alloys would throw a great deal of 
light upon the magnetic properties, and would certainly 
yield more information than a study of the chemical 
composition. 

Mr. E. L. Rhead said that researches had been carried 


| out in his laboratory with a view to ascertaining the effect 


of the addition of various constituents to manganese. 
It was assumed that the effect of adding metal to manga- 
nese was to so alter the character of the manganese as to 
confer magnetic property upon it. With zinc and 
cadmium a magnetic value of considerable amount was 
obtained, but the most remarkable effects were obtained 
with the antimony and bismuth group, while phosphorus 
and arsénic added to manganese had the same effect, but 
in smaller proportion. The information obtained suggested 
that probably the effect of these additions to manganese 
was so to alter the crystalline structure of the material as 
to give it magnetic value. 

Mr. J.S. G. Primrose referred to the fact that in the 
last report of the Alloys Research Committee, Dr. Rosen- 
hain mentioned that the alféys which he had found to be 
magnetic, could be grouped within a certain range by 


their structure, there being a decided difference between 
those and the alloys which were less magnetic. 

The second paper to be presented was that by Meggry 
G. D. Bengough and O. F. Hudson-“ The Heat Treat. 
ment of Brass: Experiments on 70:30 Alloy.” 

Dr. H. C. H. Carpenter said he would like to ask the 
authors if in the burnt specimens any trace of a second 
constituent had been discovered as suggested by Shepherd 
It was important to have that point cleared up. He put 
forward the view that in the 70: 30 brass there was an 
inversion at about 460 deg. Cent., and, indeed, such a 
change had been detected pyrometrically. 

Professor T. Turner said that the work done by the 
authors had thrown a great deal of light upon the 
mechanism of annealing. The explanation of the 
facts gathered was probably that suggested by Dy. 
Carpenter. In the case of steel it was obvious that there 
was separation in such a case. The matter, however, 
| required to be carefully investigated, as questions relating 
|to annealing were among the greatest mysteries of 
| metallurgy at the present time. He hoped that physicists 
| would come to the assistance of the metallurgist. 

Mr. F. Johnson commented upon the great advantage 
it would be to manufacturers to have a ready means of 
recognising what result might be expected from heat 
treatment at different temperatures and the dangers of 
annealing. It appears to him that tests carried out at 
high temperatures were likely to prove of great value. 

Mr. J. Edwards pointed to the advantages which 
followed in works practice from the adoption of a detinite 
temperature for annealing and varying the tire only. 

Mr. H. H. Greer said that there had been a disposition 

| to look upon the burning of metals very largely as a case 
| of oxidation. He would like to be informed as to how or 
| whether tubes which had been burned in annealing could 
| be brought back to their original position. That was a 
point which the manufacturer ought to study, so that if 
| the workman did make mistakes he might know how to 
| rectify it. 

Sir Gerard Muntz said that the work on this subject 
| was only just beginning, and he spoke as a workshop 
|man with considerable experience of the handling of 
material from its primary condition down to the finished 
article. Reference had been made to the change which 
took place in brass at a particular temperature, and this 
perhaps would serve to explain some occurrences in 
works practice which had been to some extent 
inexplicable. With regard to the length of time of 
annealing he agreed that in works practice it was better 
to fix the temperature and vary the time. 

Mr. Hudson replying on the discussion said that the 
experiments had yielded no sign of the second constituent 
referred to by Dr. Carpenter. 

A paper was also presented at Wednesday's neeting 
on “Shrinkage of the Antimony-lead Alloys and of the 
Aluminium-zine Alloys during and after Solidification,” 
the authors being Mr. D. Ewen and Professor Turner. 

The afternoon of Wednesday was devoted to visits to 
John Brown and Co.'s establishment in Clydebank 
and to the shops of G. and J. Weir, Cathcart. 





THE ROSCREA COLLISION. 





CoLONEL von Donop’s report on the Roscrea collision 
has now been published. The collision took place on 
July 19th, between a passenger train and a portion of 
another passenger train between Birr and Roscrea, on the 
Great Southern and Western Railway of Ireland. Ten 
vehicles, which formed a portion of a special up train 
running from Birr to Queenstown, and which had been 
left standing on the platform line at Roscrea Station, ran 
back on the line towards Birr, and when about four miles 
from Roscrea, came into collision with the 9.15 a.m. up 
train from Birr, which consisted of an engine and four 
vehicles. The driver and fireman of the up train saw the 
runaway vehicles approaching, and they had time not 
only to stop their train before the collision occurred, but 
to commence backing it; the speed, however, of the 
runaway carriages is estimated to have been at least 
thirty miles an hour, and the force of the collision was 
very severe. 

There was a large number of passengers in both 
trains, and the company has received 76 notices of per- 
sonal injuries sustained ; it is, however, hoped that none 
of these will terminate fatally. The five rear vehicles of 
the runaway train were all very severely damaged, four 
of them being almost completely wrecked ; three of the 
vehicles of the up train were slightly damaged. 

These vehicles were all fitted with the vacuum auto 
matic brake, working blocks on all the wheels of the 
eight-wheeled coaches and on four of the wheels of each 
of the six-wheeled vehicles; the rear vehicle of the train, 
the third-class brake, was fitted with the vacuum brake. 
working blocks on all six wheels, and with a hand brake 
working blocks on four of them. It will be noted, there- 
fore, that there were altogether 66 wheels on the train, 
and that the vacuuin brake was operative on 54 of these 
wheels. 

We give Colonel von Donop’s conclusion in full :— 

The special excursion train concerned in this accident had left 
Birr at 8.44 a.m., which was four minutes behind its time. !ts 
first stopping place was Roscrea, where it was due at 9 a.m., and 
its time of coming toa stand there on the Birr platform line was, 
according to the station-master and signalman, 9.8 a.m., though 
the driver and guard think that it arrived a few minutes earlier. 
There were a number of passengers waiting to join the train at 
Roscrea, and, as all the ten carriages on it were already full, it 
was decided to attach four more coaches to the front of it. The 
engine was accordingly uncoupled, four more vehicles were draw! 
out of the siding, and were backed on the Nenagh platform line. 
where they were loaded with passengers. These four carriages 
were then drawn forward, and were backed on to the standing 
portion of the train. The time at which this took place is state: 
by porter Byrne, who was acting as guard of the train, to have 
been 9.25 a.m., but the signalman states that it was 9.19 a.m. |! 
seems probable that it was about 15 minutes after the engine wa- 
uncoupled from the train. All witnesses agree that the four uew 
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vehicles were backed very gently on to the standing portion of the 
- but the vehicles of the latter at once commenced to move very 
ees backwards. So slowly did they move that porter Deering, who 
SS aneding alongside the leading vehicle waiting to couple it up, 
hed ‘no difficulty in running back the length of the train and 
ating into the rear brake van. Byrne had also mes | got into 
iis brake van, and both he and Deering at once applied the hand 
rake fully. The effect of this was to cause the wheels of that 
vehicle to skid, but it did not check the speed of the train. The 
hand brake was released and applied again two or three times, but 
the speed gradually increased, and it is estimated that it 
eventually attained to about 30 miles an hour. An up train 
was at the time approaching on the line from Birr ; fortunately 
the driver of it saw the runaway carriages, and he succeeded, not 
only in bringing his train to a stand, but in Just starting to move 
backwards before the collision occurred. The point at which the 
collision took place was situated just under four miles from 
Roscrea, and, as stated above, the speed of the runaway vehicles 
was about 30 miles an hour; the collision was therefore a 
severe one. ‘ P 

Driver Broughall, who was in charge of the engine of the up 
train, is worthy of much commendation. It is evident that he 
saw the runaway vehicles as soon as the curvature of the line 
allowed him to do so, so he must have been keeping a sharp look- 
out, and this, combined with his prompt action in stopping and 
reversing his train, greatly mitigated the effects of this collision. 

The gradient on which the vehicles of the special train were 
standing at Roscrea Station was one of 1 in 126, falling towards 
the rear end of the train, and the evidence is unanimous to the 
effect that the impact when the front portion was backed on to 
them was very slight. Under these conditions the continuous 
automatic brake, which was applicable on blocks of 54 out of the 
66 wheels of the train, should certainly have prevented these 
vehicles from running back, and the fact that they at once com- 
menced, and continued to do so, proves undoubtedly that the con- 
tinuous brake was at that time practically inoperative throughout 
the train. 

There are three causes to which this may have been due :— 

1) The continuous brake may have leaked off whilst the train 
was standing at Roscrea, so that the blocks were not pressing on 
the wheels. 

2) The release strings may have been pulled on each vehicle 
whilst it was standing at Roscrea Station, thus releasing the blocks 
from the wheels. 

(3) The continuous brake may not have been in use on the train 
at all when it arrived at Roscrea. 

The evidence, therefore, as to the condition and working of the 
continuous brake previous to the accident requires careful con- 
sideration. 

The vehicles which formed the train were all at Birr on the 
evening of the 18th July, five of them having arrived that day 
from Limerick and two from Baliybrophy. During that evening 
they were marshalled on the platform line at birr, ready to start 
away the following morning. Porter Tiernan, who carried out this 
marshalling, states that after the five vehicles had arrived from 
Limerick on the 18th, he had to pull their release cords after the 
engine was uncoupled, and that he had to carry out the same 
operation with the two vehicles which arrived from Ballybrophy. 
After marshalling the train, Tiernan states that he saw that al! the 
vacuum pipes between the different vehicles of the train were 
correctly coupled up. On the morning of the 19th the engine was 
coupled up to the train, but no movement of any sort was made 
with any of its vehicles, so no use was made of the continuous 
brake previous to the starting of the train. Tiernan, however, 
states that he is contident that the vacuum pipes were correctly 
coupled up between the different vehicles before the train started. 
though he cannot speak as to the coupling between the engine and 
the leading vehicle. No report of any defect in the braking 
arrangements was made by the staff of the train before it 
left Birr. 

Driver Downes, who was in charge of the engine of the special 
train, states that the brakes on his engine were in perfect con- 
dition, but that on testing the continuous brake throughout the 
train before leaving Birr he found that it was not in good order, 
as he was only able to get a vacuum of 10in. ‘This, however, he 
found to be due to there being a leak in the sleeve of one of the 
brake cylinders. He was able to repair this leak in a temporary 
fashion, and he then got a vacuum of 13}in., with which he started 
from Birr, Downes admits that his instructions are that the 
vacuum on the engine before starting should be 18in., but he states 
that the guard told him that he had 15in. of vacuum on the gauge 
in his van, and he therefore considered that he was justified in 
starting. Downes must, of course, have known that it was impos- 
sible for the vacuum at the rear of the train to be higher than it 
was at the engine, and, in any case, he was not justified in omit- 
ting to carry out his regulations. The guard, however, denies 
having had any communication with the driver about the brake 
before starting. 

Downes states that he maintained a vacuum of 13bin. all the 
time that he was running to Roscrea, and that when he arrived at 
that station he had still the same amount, and that with the 
pressure due to that vacuum he had no difficulty in bringing his 
train to a stand. 

Porter Byrne, who was acting as guard of the special train, states 
that he thinks that the gauge in his van showed a vacuum of 13in. 
or 13}in. before the train started from Birr, and that it increased 
to 15in. whilst they were running to Roscrea. Considering that 
there was never a larger vacuum than 13}in. on the engine, this 
evidence is clearly incorrect. Byrne admits that his instructious 
are to the effect that when a train starts, the gauge at the rear 
of the train should show a vacuum of at least 15in.; his explana- 
tion of his having disregarded this regulation is that he considered 
that 134in. was near enough to 1ldin. to justify his starting. 
Byrne admits that he did not test the vacuum brake before start- 
ing in conjunction with the driver, and he states that he did not 
have any communication at all with the driver concerning the 
brake before the train left Birr. Whilst running to Roscrea the 
gauge in his van never went below 134in., and it showed 15in. 
when the train was entering Roscrea Station. He knows that the 
driver applied the vacunm brake when stopping at Roscrea, 
mer a he felt the application of the blocks to the wheels of his 
vehicles, 

The evidence of the driver and guard of the train is in some 
respects contradictory, but they concur in stating that on arrival 
at Roscrea the continuous vacuum brake was operative through- 
out the train, with a vacuum of at least ag 

Porter Byrne states that he did not apply the hand brake in his 
van when his train came to a stand at Roscrea Station, nor did he 
ipply it when the engine was uncoupled, so that it was not applied 
ut the time that the vehicles commenced to run back. The com- 
pany’s regulation that guards must not depend upon the automatic 
brake to hold a train on an incline when detached from the engine, 
but must use their hand brakes, had clearly therefore been dis- 
regarded. Had the hand brake been applied, it is very probable 
= it would have prevented the vehicles from starting to run 
Dack, 

Driver Downes was not aware that he would have to take on any 
more vehicles at. Roscrea, so after he had brought the train toa 
stand at that station he moved the brake handle back to the 
running position, in order that the brakes might be released and 
that he might be ready to start again. Almost immediately after 
doing so, he received instructions to take on some more vehicles, 
and he accordingly forthwith shifted the handle back to the “on” 
position in order to admit air into the train pipe, thus destroying 
the vacuum in that pipe and enabling the head porter to uncouple 
that pipe between the engine and the leading vehicle. ‘This would 
have the effect of applying the vacuum brake throughout the train, 
and Downes states that before he did so the gauge on his engine 
showed a vacuum of 134in, 

Porter Deering, who uncoupled the engine from the train, states 





that when he got in between the engine and the carriages he asked 
the driver to destroy the vacuum in the train pipe so that he 
might loose the vacuum coupling. He states that the driver did 
so, and that he himself then loosed the vacuum couplings and 
uncoupled the engine from the train. 

According, therefore, to the above evidence the automatic brake 
was applied to the standing portion of the train with the pressure 
due to a vacuum of 134in. immediately before the engine was 
uncoupled, and yet when after an interval of about 15 minutes the 
engine backed on to that portion again, the vehicles moved off in 
a way which proves conclusively that the automatic brake was in- 
operative, If the evidence, therefore, as to the application of the 
brakes be correct, either the release cords must have been pulled, 
thus releasing the blocks from the wheels, or the vacuum must 
have leaked off from the whole train in that interval. 

The question as to whether it was possible for the vacuum to 
have leaked off from the whole of the brake cylinders of the train 
in such a comparatively short period has been the subject of 
careful investigation. 

There are, it should be noted, two different patterns of vacuum 
brake apparatus which are in use on the Great Southern and 
Western Railway. One of these is known as the Great Southern 
and Western pattern, and it was with this form that all their 
rolling stock was originally equipped. In this type of apparatus 
the vacuum chamber or sack is partly closed by means of a dia- 
phragm consisting of three or four layers of canvas with india- 
rubber in between them. This has not been found a satisfactory 
form of apparatus as, owing to the large surface over which leakage 
is possible, the vacuum is not long maintained. On that account 
it is being gradually replaced on this railway by the Gresham type, 
which consists of a metal cylinder, the space between the cylinder 
and the piston being closed by a rolling india-rubber ring. This 
form has a far smaller surface exposed to leakage than is the case 
with the canvas diaphragms, and the vacuum is on that account 
far better maintained. 

In the case of this train, two of the vehicles, viz., the two heavy 
bogie third-class carriages (Nos, 986 and 1085) were fitted with the 
Gresham type of brake, whilst the remaining eight vehicles were 
fitted with the Great Southern and Western type. 

Of the ten vehicles which formed the runaway portion of the 
train, the six leading ones were all, subsequent to the accident, in 
a condition which allowed of their brakes being thoroughly 
examined and tested. These six vehicles were attached to an 
engine, and their continuous brakes were applied with a vacuum 
of 134in., which is what the driver states he had when his engine 
was uncoupled from the train; the brake coupling between the 
engine and the leading vehicle was then broken, and the condition 
of the blocks was examined at the end of a 15 minutes’ interval. 
It was then found that on the two bogie vehicles (Nos, 986 and 
1085), which were each fitted with the Gresham type of brake, and 
on the bogie third class (No, 844), and on the third class (No. 325), 
which were each fitted with the Great Southern and Western type, 
the blocks were, at the end of the interval, still pressing hard on the 
wheels, On the two remaining vehicles, viz., the saloon third 
(No. 498) and the composite (No. 680), which were each fitted with the 
Great Southern and Western type, the blocks were found to be 
quite loose : in fact, the blocks on the two last vehicles were quite 
free from the wheels two minutes after the application of the 
brake. It is evident, therefore, that of these six vehicles the 
brakes on four of them were in excellent order, but on the remain- 
ing two they were in such a leaky condition as to be practically 
unserviceable. 

The remaining four vebicles of the train were in too damaged a 
condition to allow of their being tested in a similar manner, but in 
the cases of three of them, viz., the third class (No. 622), the 
saloon third (No. 601), and the saloon first (No. 324), all of which 
were titted with the Great Southern and Western type, a vacuum 
of 134in. was created in each of their cylinders, and after an 
interval of 25 minutes it was found that none of these cylinders 
showed any signs of leakage. It appears probable, therefore, that 
the brakes of these three vehicles were also in serviceable order. 
The third class brake (No. 89) was so wrecked by the collision that 
no examination of any sort of its brakes could be made. Whilst, 
therefore, it is clear that the brakes of two of the vehicles of this 
train were in an unserviceable condition, there is, on the other 
hand, no doubt that there were certainly four, and possibly seven, 
vehicles on which the brakes were in a thorougly efficient condi- 
tion, and the above described experiments show conclusively that 
even with the small vacuum which the driver claims to have had, 
the brakes on those vehicles could not have leaked off during the 
time they were.standing in Roscrea Station, and the brakes on the 
four vehicles alone would undoubtedly have sutficed to have held 
the train. | am, therefore, thoroughly satisfied that it is not to 
the leakage of the brake cylinders fhat this runaway is to be 
attributed. 

As regards the possibility of the release cords having been 
pulled whilst the train was standing at Roscrea Station, it should 
be pointed out that there was, of course, no possible reason for 
pulling these cords. The effect of doing so would be to release 
the brake blocks on each vehicle on which the cord was pulled ; 
but there was no necessity whatever for these blocks to be released 
until the engine was coupled up and ready to start, and then the 
driver could readily release them himself from the engine. The 
guard of the train and the station staff at Roscrea deny having 
pulled these cords, or having seen them pulled by anyone, and it 
seems unlikely that these cords could have been pulled on each 
vehicle in succession without its being seen. The only fact which 
suggests the likelihood of its having been done is that on the 
previous evening when these vehicles were taken to Birr it was 
found necessary, after the engine had been uncoupled, to pull the 
release cords on some of them so as to enable them to be moved. 
The possibility, therefore, suggests itself that guard Byrne, 
having had to pull these cords on the previous evening at 
Birr, may have inadvertently pulled them at Roscrea on the 
morning of the accident ; but as he absolutely denies doing so, 
and was not seen to do so by anybody, | consider that this solution 
must be dismissed. 

The only other possible cause which remains to account for the 
continuous brake not being operative, is that that brake was not in 
use at all on the train on the morning in question, or, at all events, 
not on the arrival of the train in Roscrea, and I am reluctantly 
compelled to come to the conclusion that that was the case. There 
had been, as previously stated, no necessity to make use of the 
continuous brake before the train left Birr. The only falling 
gradient for an up train between Birr and Roscrea is a slight one, 
which occurs immediately after starting from Birr, and the 
approach to Roserea Station is on a long rising gradient, so the 
driver would not have required to have made use of it 
whilst running through that section or for stopping at Roscrea 
Station. Also, for the same reason, he would not have 
required the continuous brake for the first eight miles 
when running from Roscrea to Ballybrophy. As regards the 
control of the train, therefore, the use of the continuous brake 
would not have been necessary aniil it was approaching Bally- 
brophy. On the other hand, whilst running up the four miles of 
rising gradient when approaching Roscrea Station, the driver 
would have required plenty of steam for getting his train up the 
incline, and the fact that time was lost in reaching Roscrea looks 
as if he was short of it. Itis possible, therefore, that it was with 
the view of reserving all his steam for traction purposes that he 
did not employ any of it for working the continuous brake. 
Another possible explanation is that the vacuum pipe connection 
between the engine and the leading vehicle was really never 
made, in which case that brake could not have been in use at all 
on the vehicles of the train. Whatever the real explanation, how- 
ever, may be, the facts of the case prove conclusively that the 
continuous brake was not in use when the train arrived at 
Roserea, and it is to that cause that this accident must be 
primarily attributed. : 

As regards the failure of the guard and shunter to stop this 





train by the use of the hand brake in the brake. van, trials which 
were subsequently carried out on the spot with a precisely similar 
train show that there should have been no difficulty in stopping it 
by means of that brake alone. In one trial the train was allowed 
to run slowly back from Roscrea station for 100 yards, and it was 
then easily brought toa stand in 250 yards by a judicious use of 
the hand brake alone. In a second trial the train was allowed to 
run away for a distance of two miles, by which time it was found 
to have attained a speed of 31 milesan hour. It was then brought 
toa stand by means of the hand brake alone in a distance of 14 
miles from the point where that brake was first applied. It is, 
therefore, I consider, probable—and their own evidence seems to 
corroborate it—that the guard and shunter erred in applying the 
hand brake too hard, with the result that they skidded the wheels, 
and rendered that brake inoperative ; had they applied it with a 
continuous steady pressure, without skidding the wheels, they 
could have readily brought the train to a stand, and thus prevented 
the collision. Want of skill] or care in the application of the hand 
brake on the part of these men contributed therefore to cause this 
accident. 

The circumstances under which the 9.15 a m. up train from Birr 
was accepted at the time that the excursion train was still standing 
on the Birr platform line at Roscrea Station also calls for considera- 
tion. With reference to this point, signalman Murray, who was 
on duty at Roscrea, states that before accepting the 9.15 a.m. up 
train from Birr he had set the cross-over road points at the west 
end of the station so that they lay for the Nenagh platform line, 
and that at 9.18 a.m., when he accepted the train, that platform 
line was quite clear. There is no corroborative evidence of the 
points having been set as stated by Murray, but, even if it were 
the case, it is certain that the rear portion of the special train was 
not at that time clear of the above-named connection. The dis- 
tance from the Birr platform starting signal, at which the engine 
of the special train had come to rest, to the fouling point of the 
connection referred to, was just 133 yards, and the length of the 
special train with engine attached was 142 yards. It is therefore 
clear that the rear end of this train was not clear of the connection 
leading to the Nenagh platform line, and under these circum- 
stances Murray had no right to accept another uptrain. Also, 
considering the gradient on which Roscrea Station is situated, it 
was, in any case, a very rash proceeding to allow a train to 
approach that station on the single line when there was shunting 
going on immediately ahead of the connection leading to the 
Nenagh platform line. Signalman Murray must therefore be held 
largely responsible for this accident. 

Whilst not attributing this accident tothe condition of the brake 
cylinders or sacks, attention must be specially drawn to the fact 
that some of the sacks were in such a leaky condition that the 
brake blocks were found to come off the wheels almost immediately 
after they had been applied. Carriages in this condition should 
not have been taken into use, and the matter calls for the com- 
pany’s urgent attention. 

The company informs me that about half the vehicles on their 
railway are still fitted with the Great Southern and Western 
pattern of brake apparatus, and it was the carriages fitted with 
that type of apparatus which were proved to be defective, whilst 
those fitted with the Gresham type were found to be thoroughly 
efficient. This appears to point to the desirability of expediting 
the replacement of the old type of apparatus by the Gresham type, 
and it is hoped that the company may see their way to fall in with 
this recommendation. 

This inquiry shows that there was 2 considerable laxity on the 
part of several members of the company’s staff in carrying out the 
regulations for the safe working of the line ; greater supervision 
seems, therefore, to be reyuired to ensure that such regulations are 
strictly adhered to, and the company’s attention is called to this 
point. 

On account of the gradient on which it is situated, the position 
of Roscrea Station is an unfortunate one, nor can the arrange- 
ments at the station be regarded as satisfactory. The company 
inform me that they hope before long to entirely re-model thi~ 
station, and it is certainly desirable that it should be done. Mean- 
while I recommend that, with the view of guarding against the 
possibility of vehicles running away, trap points, facing to down 
trains, and working with the crossover road points, should be pro- 
vided on the Birr platform line inside the cross-over road, and just 
clear of the fouling point. 








Ir IS REPORTED in the Rai/way Times that a huge railway 
project, backed by extensive New York capital, has just been 
submitted to and approved by the Alberta Government. The 
project is for the construction of a railway which will traverse the 
whole length of Alberta from the international boundary to Pease 
River, a distance of 700 miles, and will, says Reuter, be connected 
with the Bill system in Montana. Work on the first hundred miles 
has aiready begun. 

Motor Fire APPLIANCE FOR WILLESDEN.—Willesden has just 
received delivery of a petrol motor combination fire appliance, 
which includes a “‘ Hatfield” fire pump, a hose tender, a tirst-aid 
chemical engine, and a fire-escape, all mounted on a 53 horse- 
power chassis. A four-cylinder motor is employed. This, in 
addition to propelling the machine along the road, also drives the 
pump, which is designed to deliver 350 to 400 gallons of water per 
minute, and to work at a pressure of 160 lb. to the square inch. 
The chemical engine holds 60 gallons, and can be brought into 
action ina few seconds. The fire escape is detached from the 
vehicle when required for use, and reaches a height of 55ft. The 
appliance has been built by Merryweather and Sons, of Greenwich. 

INSTITUTE OF MARINE ENGINEERS.—On Saturday, September 17th, 
the Institute of Marine Engineers paid a visit to the Naval, Mer- 
cantile Marine and Engineering Exhibition at Olympia. The 
afternoon was spent in inspecting the various exhibits, and at 
7 o'clock Sir David Gill presided over a meeting of the members, 
at which three papers were submitted. The first, which in the 
unavoidable absence of the autbor was taken as read, was on 
‘* Electro-magnetic Transmission for Main Propulsion,” by Mr. 
‘Jules Lecoche (member). The proposal of the author is a speed 
reduction gear, used in a combination of a reciprocating engine 
with an exhaust steam turbine, whereby the power of the turbine 
is transmitted at a suitably reduced speed to the main or recipro- 
cating engine shaft. An illustration was given of a magnetic gear 
of the screw type for an exhaust steam turbine of 300 brake horse- 
power running at 3000 revolutions per minute. Through this gear 
the power of the turbine is transmitted to the main propeller 
shaft by the reciprocating engine at a speed of 75 revolutions per 
minute. The three main parts of the gear are the field magnet, 
the laminated worm, and the wheel. The field magnet, made of 
cast steel of high magnetic permeability, is of the Manchester 
type, its top pole-piece being laminated to prevent. losses and 
heating. ‘The worm is made up of iron stampings fixed con- 
centrically on two cast iron spiders in exactly the same way as is 
the armature core of a motor ordynamo. One end of the worm is 
coupled to the turbine. The wheel has a hollow rim made up of 
sprockets of soft iron coarsely laminated ; these sprockets have 
the same angle, widtb, and pitch as the threads of the worm oppo- 
site, which they move with a clearance of about fin. This wheel 
is keyed on the propeller shaft driven by the reciprocating engine 
at 75 revolutions per minute. The second paper was on ‘‘ The 
Telemotor,” by Mr. W. G. Gibbons. It describes a piece of 
mechanism invented by Mr. A. B. Brown, of Edinburgh, in 1888, 
and now in general use, for controlling steamers’ steering gear 
from the bridge. The third paper was on ‘‘ The Internal Combus- 
tion Engine,” by Mr. William P. Durtnall (member). The paper 
was divided into two parts, of which the first only was read, and 
deals principally with the history and present E greny of the 
internal combustion engine. The meeting closed with votes of 
thanks to the authors and to the chairman, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PADDLE WHEELS. 


Str,—In a recent impression of THE ENGINEER you ask for 
information concerning the corrosion of paddle wheels, and in a 
more recent impression you write about the passing of the paddle 
wheel, which has to give way to the screw. 

In reply to your query about corrosion, I do not think that the 
facts have much bearing on the corrosion of screw propellers. 
Paddle wheels are kept heavily coated with red lead paint, and 
last very many years. The parts most likely to fail are the joint 
pins in feathering wheels, and the excentric rods break now and 
then ; but on the whole the upkeep cost of well-made wheels is very 
small. Occasionally rapid corrosion goes on in the side of the ship 
in the wake of the wheels—that is to say, just inside the wheel. 
This is possibly due to the great quantity of air drawn down by 
the floats. In the majority of cases, however, there is no more 
corrosion there than anywhere else. Inasmuch as steel floats are 
painted with the rest of the wheel, they are so far exempt from 
corrosion. 

I do not myself think that we are’done with paddle wheels ; 
far from it. There will always be a demand for steamers drawing 
not more than 10ft. of water, and intended to develop a high 
speed. Take the Dover-O tend boats for example. The draught 
is settled by the depth at low water at the entrance to ports, and 
for shallow water there is nothing to compare with the paddle 
wheel. On the United States rivers there is not the smallest 
prospect of the supersession of the paddle wheel. 

There are considerations to be kept in view in dealing witha 
high-speed passenger service which ought not to be overlooked. 
In so far as economy of fuel is concerned, the triple-expansion 
padole engine will hold its own under the ordinary conditions of 
Channel service with any screw, piston, or turbine machinery. 
But the fuel question is of such secondary importance that com- 
pound engines with inclined cylinders are found to be quite satis- 
factory. A great point in favour of the paddle is the total absence 
of the vibration almost inseparable from the screw, and from which 
the turbine is very far from giving immunity. Again, it is quite 
certain that shallow draught paddle boats roll through much 
smaller ares than shallow draught screw boats, and in rough seas 


the paddle boat passenger is never distressed by the racing of the | 


propeller, which cannot be avoided. 

Shortly after the screw came into regular use, much was heard 
of its superior powers of towing, based on experiments made 
by coupling a paddle boat and a screw boat by a tow rope and 
setting up a tug-of-war. The screw always won, but the experi- 
ment had no scientific importance or value, because there was no 
evidence available to prove that the conditions were equal. 

It is noteworthy that the paddle wheel has not received one- 
tenth of the attention that has been devoted to the screw pro- 
peller. It has been designed almost always by rule of thumb, and 
its proportions settled by precedent. Yet there is good reason to 
believe that it would repay scientitic treatment. I may cite as an 
example what took place many years ago with certain paddle 
Channel steamers which could not be got to steam within half a 
knot of their guaranteed speed. They had steel floats, and these 
were altered in various ways, but the result was always failure. The 
late William Stroudley, locomotive superintendent of the London 
and Brighton Railway, said that the cure lay in curving the floats. 
This was done at last, and the boat then got her contract speed 
and something over. At first sight 1t seems curious, but it is none 
the less true that the efficiency of the screw and the paddle wheel 
are almost the same. Other things being equal, a ton of coal will 
move a ton of displacement about the same distance with the 
paddle wheel as the screw. I may add that in fast boats feather- 
ing is freyuently overdone. The wheel is treated as though the 
axis was at rest, whereas really the floats are always slipping away, 
so tospeak, from the lifted water. The amount of feather depends 
on the speed of the ship, not on that of the wheel. 

As regards weight, no doubt the machinery of a paddle steamer 
is heavier than that of a turbine steamer, or even of an ordinary 
reciprocating screw engine ; but this extra weight does not seem 
to be regarded as a serious objection in Channel steamers. Indeed, 
it is held by many that it is a decided benefit, making the ship 
more steady. In one point the well-made paddle engine beats all 
others, and that is in the small cost of up-keep. In fact, paddle 
engines never appear to wear out. There are engines in Clyde 
river boats which cannot be less than thirty years old, and are still 
going as well as ever. 

It would be interesting if some of the older engineers who have 
worked paddle wheel engines would give us their experience. 

SUPERINTENDENT ENGINEER. 

Birkenhead, September 20th, 


Str,—In your interesting article on ‘‘ The Passing of the Paddle 
Steamer” you do not mention paddle wheels with oblique 
‘‘ floats.” It would be instructive to learn if this principle has 
had a fair trial. The writer has an impression that obliquely 
placed floats—a patented invention—were fitted to an actual 
steamer on the North-East Coast a good many years ago. The 
principle suggests the practicability of deeper ‘‘float” immersion 
to provide for the varying draught of the hull, and an efficient 
alternative to the heavily jointed ‘feathering floats.” With 
oblique fioats the possibility of smaller wheel diameter, more 
rapid revolution, lighter paddle wheels and engines, perhaps also 
the adoption of chain-geared turbines to paddle wheels, is at least 
suggested. 


September 20th. R. M. 8S. 


PROFIT SHARING WITH WORKMEN. 


Sir,—It is not difficult to sympathise, as all right-minded people 
must do, with the desire of your correspondent for industrial 
peace; but it is quite another matter to agree that his proposed 
solution of the difficulty is a practical one. When industries have 
a monopoly in their manufactures, and where this is likely to con- 
tinue, there should be no difficulty in introducing profit sharing ; 
but in such cases surely it is quite as easy and much simpler to 
increase the wage bill, as a steady and regular increment to the 
weekly earnings is of more value to the working classes than an 
annual dividend of varying amount. 

In ordinary competitive trading, however, such as_ usually 
prevails in the engineering and shipbuilding industries, profit- 


sharing schemes are, I fear, foredoomed to failure, for the follow- | 


ing, amongst other, sufficient reasons :— Modern socialistic teaching 


has, unfortunately, eliminated much of that mutual contidence | 


and trust between employers and employed which are the essential 


Any profit-sharing scheme introduced to prevent strikes or lock- 
outs necessarily takes away both from employers and employés 
their present freedom to part company if not satisfied with the 
conditions of their association. Many industrial concerns are 
largely over-capitalised ; some have in the past paid larger divi- 
dends than they could well afford, and have consequently spent 
less than they should on the upkeep and renewal or replacement 
of buildings and plant. The future outlook for these as dividend- 
paying concerns is therefore not bright. 

On the other band, there are industries with comparatively 
moderate capitals, possessing well equipped and up-to-date work- 
shops and machinery, and having paid only small dividends in the 
past, their financial outlook should be better than that of the 
former. It would thus be absurd to pro profit sharing in 
establishments with such very different divi end paying prospects, 
At present in every prosperous and progressive industry, a large 








sroportinn of the surplus profits is not removed from the business, 
ut retained therein and expended upon its development, thus 
adding to its capacity and power to employ labour. Profit sharing 
would therefore handicap the future of such concerns to the extent 
that surplus profits are withdrawn therefrom. 

The financial of a busi is usually mainly due to the 
price obtained for its products and for the efficiency of its manage- 
ment, and it would be manifestly unfair that the workmen’s 
remuneration should to any extent depend upon these uncertain 
factors. No scheme of profit sharing yet proposed is so beneficial 
or so just to the workmen as a properly arranged system of extra 
reward or remuneration (additional to the weekly wage), based on 
output, calculated either on weight or measurement. Although 
the workmen may not believe it, loss rather than profit is not in- 
frequently the result of industrial trading, and the prospective 
competition with continental, American, and Asiatic nations, does 
not hold out much hope of improvement in this respect for British 
industries. If profit-sharing had been seriously considered as a 
possible means of insuring industrial peace, it would most certainly 
have been tried long ago, especially by many of those limited 
liability companies, the management of which is practically entirely 
in the hands of officials who not infrequently have little personal 
interest as shareholders in the company or in the distribution of 
its profits. ‘ 

While thus endeavouring to show that in such crude detached 
profit-sharing schemes as that suggested by your correspondent, 
there seems little prospect of any fair distribution of the surplus 
national industrial profits, or of obtaining the desired resultant 
industrial peace, there 1s, nevertheless, I believe, good grounds for 
hoping that it is yet possible to devise a scheme of national indus- 
trial insurance, somewhat after the German model, upon a con- 
tributory basis, which might receive from the employers a tax on 
all labour employed and also a share of any surplus profits with a 
contribution from the workmen. 

Meanwhile, | should like to see the labouring classes and those 
toiling in the sweated industries receiving a better living wage 
before the higher-paid tradesmen asked for further advances. 
But to insure better conditions all round, our Government- 
formed from whatever political party—should be more earnest and 
active than heretofore in fostering and encouraging by every 
means in its power the great trade interests of the country, so 
vital to its prosperity and to the happiness of its people. 

Glasgow, September 20th. EMPLOYER. 








RABBLE UNIONS, 

Sir,—The present unfortunate situation in the industrial world 
appears to me to emphasise in a striking manner a feature of 
trades unionism which, although of critical, even, in many cases, of 
vital, significance, is too readily overlooked by employers and 
workers alike. I refer to the influence which the lock-out or 
strike of a comparatively small number of workers in the associated 
shipbuilding industries has on the happiness and well-being of 
their own fellows in other trades. We are to-day witnessing the 
gradual closing down of many yards throughout the whole country, 
and the discharge, temporarily certainly, but nevertheless re- 
grettable in the extreme, of large bodies of men who have no 
desire whatever to quarrel with their masters. Now, before many 
days are over the number of men thus discharged will be about 
tive times the number of the real peace-breakers. It is not alone 
in the engineering or shipbuilding world that we have such a state 
of affairs. Our railways, the coal industry, the textile industry, 
and, indeed, every source of commercial activity, employing large 
bodies of men, are at any moment liable to be completely stopped 
through the whimsical action of a few grumblers. These men, 
too, by striking, affect not only their fellow workers in an imme- 
diate and poignant sense, but the results of their action penetrate, 
sooner or later, into the very heart and core of the whole nation’s 
prosperity. The men know this latter fact, and there can be no 


doubt that they use it as a weapon to enforce the gratification of | 


their demands. I am not, however, writing this letter from the 
point of view of the masters, and I therefore will try to forget for 
a mement the disastrous consequences to the general trade of the 
country produced by a large and protracted strike. 

The loss to the men themselves is my point. Financially this 
loss may be small compared with that of the masters, but from 
the point of view of the world’s wealth of happiness and peace 
who can doubt which side looses most’ No one can blame the 
masters if they have to discharge the bigger proportion of their 
workpeople because a small body, the members of one of the 
twenty-seven trades finding employment in our shipyards, have 
chosen to prevent that harmonious working of all departments 
which is so essential to the great organised industries of our times. 
But is it just on the part of these few men to wield this great 
power over their fellow workmen in such a despotic manner? 
Setting aside all questions of law, what ure these men morally 
responsible for’ For this, that four men find the gates shut in 
their faces because a fifth refuses for the time being to continue 
at his work. Now, summing it all up, it seems to me that here, if 
anywhere, the law of the greatest good for the greatest number 
should prevail. And, further, if it cannot be made to prevail 
through the voluntary action of the men and their trades unions, 
then it should be enforced by vigorous Government intervention. 
In a word, I advocate the amalgamation, voluntary. or, if neces- 
sary, compulsory, of the trades union councils into a solid whole, 
having control over all disciplinary matters, and without whose 
approval the actions and bargains of the divisions and sub- 
divisions of the labour market would be wanting in final decision. 
From the point of view of the masters this would once and for all 
settle the vexed question of sectional strikes. For there can be 
no doubt that a ballot at the present moment distributed over all 
the trades carried on side by side with that of the boilermakers 
would result in an overwhelming and emphatic vote in favour of 
peace. But from the men’s point of view the benefit would be of 
vastly greater moment. Not only would they be protected from 
the consequences of the erratic conduct of a small number of their 
fellows who for the moment may be in a quarrelsome mood, but 
the ranks of that great labour army in which they are serving 
would be closed and consolidated in a fashion impossible with the 
present divided system of generalship. Then, indeed, would 
labour be organised ; then could it present an impenetrable front, 
nut to the advancing enemy, but as a means towards the attain- 
ment of those ideal conditions of labour which to every thinking 
man, employer and workman alike, are the goal of social progress. 
It is important for the employers to avoid the occurrence of 
strikes, but vastly more important—for it is fraught with the 
gravest consequences or the brightest hopes for the future ac- 
cording as they act now—is it that the men should avoid them, 
and by an organised system of central governorship compel every 
member of their ranks to act in accordance with the clearly 
expressed wish of the multitude. 8. E. P. 


{Our correspondent has apparently forgotten that there is in 


Page se & - je seneral Federation of Trades Unions, beside: 
preliminaries to the establishment of any profit-sharing agreement. | paper athe gee eben) oe Can Seen 


a number of small federations—one actually amongst the unions 
now locked out; all the railway usions are amalgamated ; but 
trouble has not been prevented.—Epb. THE E. 





LOCOMOTIVES OF MAXIMUM ECONOMY. 


Sir,—In a leading article in the last issue of THE ENGINEER 
a plea is made for the building of locomotives of maximum 
economy by combining in the same engine the principal 
diverse features for which economy is claimed, viz., feed-water 
heating, superheating, and compounding. By adding together 
the percentage saving claimed by supporters of each system, the 
remarkable figure of 50 per cent. is arrived at as a possible or 
perhaps ideal result of such a combination. Later on it is said 
that ‘‘science may establish a bogey,” and it is permissible to 
believe that science or something equivalent has in this case 


| or the effects of the elements on the pipe, which cannot under avy 












































































established a bogey of 9 sufficiently terrifying nature, 
hardly be really believed that the ‘economy ” 
steam locomotive is capable of becoming dou 
paratively simple means as those suggested, 

The defective foundation of the article, as, unfortunately, of go 
many on this subject, lies apparently in the attempt to separate 
coal consumption from the other expenses attendant on locomy. 
tive running, and then deal with itas an item which it is inherent} 

, < ; . r ly 
desirable to reduce. It is true that capital and maintenance 
expenditure is referred to at the outset, but it is not thereafter 
brought into the argument. Yet one simple point will show that 
they cannot be dissociated. 

One of the claims of superheating, on which it is possible that its 
chief advantage may be found to rest, is that it enables the boiler 
pressure to be reduced, thereby decreasing the capital and main. 
tenance charges on one of the most expensive parts of the machine 
Compounding, on the other hand, is seen to greatest advantage 
with high steam pressures. Hence, in an engine combining super. 
heating and compounding, one or the other must be under q 
disadvantage, and it becomes at once credible that one feature 
alone under conditions snited to it may give greater all-round 
economy than the two combined. 

The real fact is that in the commercial working of a locomotive 
department, it is not necessarily locomotives of maximum economy 
that are desired. What is wanted is locomotives to do the work 
at the lowest total cost, by no means the same thing Com. 
pounding is a dangerous subject upon which to touch, but it may 
be said that the leading locomotive designers of this country and 
America are of opinion that it possesses no final advantage. [t js 
permissible to apply this remark to compounding as a whole, since 
experiments have been made with so many systems—gcod, had and 
indifferent—that it cannot be said that the principle has not had 
thorough trial. In arriving at the decision against compounding, 
it has not been denied that it may achieve a saving in coal con. 
sumption, but the head of a locomotive department has more than 
that to consider, and the balance as a whole is unfavourable, 

To the average person who “takes an interest in railways,” 
maintenance is a ferra incognita, while a large variety of different 
types of engine, easily distinguishable by external features which 
he can understand, appears to be attractive, and the advocates of 
this or that method of saving coal do their work so well that he is 
apt to be impressed. But that is not engineering. 

It is at last being recognised on the railways themselves that 
coal economy is relatively unimportant compared with freedom 
from breakdown and general low maintenance charges, these re 
acting on capital cost by reducing the amount of surplus stock 
necessary The immense importance of upkeep expenses lies in 
this cumulative effect. If repairs become more frequent and 
extensive a greater number of engines is required, themselves 
subject to the increased charges in addition to the extra capital 
expenses involved. This is altogether apart from the serious loss 
caused by any dislocation of traffic due to breakdown on lines so 
highly organised as those of this country, and from the actual loss 
of traffic following on a character for unreliability, 

It is open to belief that the elimination of unsuitable design 
and bad workmanship will often be more effective in pecuniary 
saving than a hunting after 50 per cent economy in coal, On one 
of our railways which carries out systematic and careful experi- 
ments on various details of design there has been attained in con- 
sequence types of locomotive whose maintenance charges are the 
least in the country. Between these and the worst is a difference 
of 60 to 70 per cent., a figure more attractive than the 50 per cent. 
coal saving, not only because it is larger, but because there is in 
this case a reasonable certainty that a tie with bogey is possible. 
Before other companies achieve it, however, it seems likely that 
bogey will be lower. 

Birmingham, September 17th. 
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THE “ WILLETT BRUCE "’ WHISTLE CONTROL SYSTEM. 

Str,— Referring to the description of the above in your article 
dealing with ‘‘ The Olympia Engineering Exhibition ” appearing in 
your last week's issue, I desire to call your attention to several 
inaccuracies which are most misleading to those who have not had 
an opportunity of personally inspecting the apparatus, and desire 
you will give publicity to this letter in your next issue. 

In considering the position for installing this apparatus as 
ensuring accessibility at all times under all conditions, the im- 
portance of efficiently draining that portion of the whistle pipe 
immediately above the valve and most exposed to the atmosphere 
is amply provided for by the introduction of ay automatic non 
return valve having its drain either led into the adjoining waste 
steam pipe or exhaust tank, there being no ball loaded drain cock 
having its pipe led back to the boiler as given in your description. 

By this device ensuring absolute drainage, it will be distinctly 
noted that it is practically impossible for the slighest accumulation 
of water to form, whether from a leakage of steam past the valve 


circumstances become a condenser as mentioned in your description. 

Clockwork for mage emg the intermittent time, also length of 
blast, has not been adopted as stated, but the electrical system is 
worked by a shunt-wound motor having suitable gearing as giving 
the required speed for operating the timing control. In fact, 
this arrangement was designed with the object of abolishing clock- 
work as fitted in a former foreign system, which was by no means 
satisfactory. Again, there are no batteries used, as the current is 
supplied from the steamer’s power or lighting circuit, as it is pre- 
ferable to have such things as batteries away from the immediate 
neighbourhood of the compasses. In the case of two large 
Atlantic liners, the apparatus has worked continuously for 24 to 
30 hours without the slightest hitch or trouble. 

Outside the company I have the honour to serve the apparatus 
has now been adopted by most of the leading steamship com- 
panies, as it ensures an immediate response, a decidedly clear, 
distinct, and unmistakable signal, which means so much at times 
in navigating contined and congested waterways, and also ensures 
a regular and consistent fog signal in thick weather in accord- 
ance with the requirements for safe navigation. 

Bootle, September 17th. W. J. Wittetr Brvce. 





HIGH-LIFT CENTRIFUGAL PUMPS. 


Sir,—With reference to the article appearing in your current 
issue on the high-lift centrifugal pumps manufactured by us, may 
we be allowed to point out, in fairness to ourselves, that the last 
paragraph of this is somewhat misleading. ; 

It would appear from the paragraph in question that the loss in 
efficiency at the norma) duty of a pump designed for self-regulation 
is peculiar to the pump described, whereas in «// pumps self- 
regulation is only obtained at the expense of efficiency at the 
normal duty. This must be so from the very nature of the method 
by which the self-regulation is obtained, whether an impeller with 
a number of small outlet nozzles, or, as in our case, a speciclls 
designed impeller, without restricted passages, serves us the means 
of obtaining it. ‘ 

Thanking you in anticipation for allowing us to make this point 
clear. HOLDEN AND Brooke, LIMITED. 

Manchester, September 21st. 








AccorpinG to the Technische Rundschau, the famous 
Spottiswoode coil has given place to a coil which gives a 50in. 
spark. The current required is 30 ampéres at 110 volts. The iron 
core is 80in. long. The primary coil consists of six layers of copper 
tape, making altogether 792 turns, and the secondary coil contains 
100 miles of copper wire about one-hundredth of an inch in 








thickness, 
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AN IMPROVED WOOD SPLITTING MACHINE. 


IN order to overcome the difficulty usually experienced in | 
connection with the feeding of small] thin boards and irregular | 
pieces of wood into firewood splitting machines the firm of 
M, Glover and Co., of Holbeck-lane, Leeds, has introduced 
a new feeding device which is claimed to render such machines 


| 
| 





device. Immediately before reaching the anvil the trough 
passes beneath a spring pressed roller which, like the drums, 
is also intermediately rotated, the pressure of the roller on the 
top of the wood contained in the trough serving to take any 
backward thrust of the entering blade on the hinge connections 
of the channel sections. 

It will be seen from the drawing—Fig.1—that the drum 
A is intermittently driven from the main shaft B by means 
of an excentric C, excentric rod D, the two-armed lever E 
pivoted at F', and connecting link G. There is a pawl lever 
on the shaft of the drum A, and the pawl engages with the 
ratchet wheel H, which is keyed to the shaft of the drum A. 


| The grooved or fluted feed roller S is driven by achain T from 


























the wheel U, which is geared to the shaftof thedrum A. The 
springs M— Fig 2—press the roller S on the top of the wood 
in the trough, so as to take the back thrust, caused by the 
descent of the blades through the wood as previously mentioned. 
The splitting knife for cutting blocks of wood which are too 
large to enter the shaft is shown at N in Fig 2. Power is 
transmitted to this knife through the medium of a chain. 
The trough is of sufficient length to allow the attendant 
feeding the machine plenty of time to deal with the smallest 
and most irregular pieces of wood. Hitherto it has been 
customary to provide a short stationary trough in which it is 
necessary to push the wood and hold it in position until it 
actually reached and was gripped by the feed rollers. In the 
present design, however, the pieces of wood are simply packed 
into the trough, and then automatically fed forward under- 
neath the single toothed roller. Owing to the wood being 
carried bodily forward on a flat surface all pushing on the 
part of the operator is eliminated, with the result that the 
wood does not jam or twist between the knives. 
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Fig. i—WOOD SPLITTING MACHINE 


capableof dealing with all kinds of waste wood. As can be | 
seen from the accompanying drawing—Fig. 1—the wood is fed | 
forward in an endless carrying trough which passes over the | 
anvil or table and beneath the splitting blades, the trough 
being brought to a standstill at the moment when the blades | 
of the machine are penetrating the wood, and intermittently 
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Fig. 2—WOOD SPLITTING MACHINE 


advanced at» those periods when the blades are clear of the 
wooi.>The trough is formed of channel sections, hinged 
togather at their front and back bottom edges, thus forming 
an endless chain. It will be noticed that this chain is carried 





on polygonal drums, and whilst carrying wood it is supported 
by rollerssmounted in bearings in the side frame of the feeling 


| determining who was 
| Mr. Clothier said that the Association of Mining Electrical 


ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 


IN connection with the efforts which have recently been 
made to form in Scotland two branches of the Association of 
Mining Electrical Engineers—one for the east and the other 
for the west of Scotland—a representative meeting of those 
engaged in the application of electricity to mining was held 
in the Grosvener Restaurant, Glasgow, on Saturday evening 
last. Mr. H. W. Clothier, Newcastle-on-Tyne, presided at 
the outset, and he was supported by Mr. J. Glynn Williams, 
Whitehaven, both gentlemen being present as a deputation 
from the General Council of the Association. 

The chairman explained that the Association was formed 


| by a number of colliery electricians in 1909 as a practical 


recognition of the fact that the rapid development of the use 
of electricity in mines called for organised attention to the 
practical problems which constantly arise, and for co-opera- 


| tion amongst those who are engaged in carrying out these 
| developments. 


Membership, he explained, was open to any 
person above the age of twenty-three who was a duly quali- 
fied electrical engineer, or was otherwise associated with 
electrical mining work in a responsible capacity. A diploma 


| of certificated class membership was to be established in con- 
| nection with the Association, and it would be available to 


those who desired some evidence of competency to take 
charge of electrical plant in mines. Admission to this class, 


| Mr. Clothier pointed out, would only be obtainable after an 
| examination conducted by entirely independent examiners 


appointed by a specially constituted examination board. It 
was hoped that the development of this scheme would help in 
some way to remove the difficulty sometimes involved in 
‘a competent person.’’ Proceeding, 


Engineers had been founded to consider means for minimising 
the risks attending the application of electricity to the indus- 
try of mining, to promote the adoption of improved methods 


| and devices tending to increase safety, and further the 


advancement of electrical science in its application to mining, 
to facilitate the exchange of opinion and ideas on these 
subjects among the members of the Institution, and other- 
wise generally to extend the experience, increase the efficiency, 
and elevate the status of those engaged in such applications. 
Moreover, in view of the probability of legislation in the 
future, it was felt to be of great importance that the collec- 
tive opinion of mining electrical engineers should be expressed 
upon any new regulations and rules, and that the Association 
should be afforded an opportunity of submitting evidence in 
connection therewith. It was worthy of note that the Asso- 


| ciation had now close on 700 members, and already branches 


had been formed in eight different centres. 
Mr. J. Glynn Williams read a communication from the 
president of the Association, Mr. Wm. Maurice, Notts, in 


| which the latter wrote that every miner who was studying to 
| qualify for the position of a mines inspector or colliery official 
| would find it greatly to his advantage to join the Association, 


and every acting colliery official ought to take advantage of 
the opportunities which the Association offered, even if he did 
so only on the low ground of self-preservation. He thought 
it might be taken as an axiom thai. in the immediate future 
there would be no place in any part of a colliery for the man 
who knew nothing of the rudiments of electrical working. 
Thereafter the undernoted were appointed officials of thenew 
branch :—Chairman: Mr. Alexander Anderson, Motherwell, 
(Anderson*. and Boyes); vice-president: Mr. Matthew 
Brown, Banknock Coal Company, Dennyloanhead ; secretary: 
Mr. D. Mirtin, 12, Waterlon-street, Glasgow; treasurer: 





Mr. D. Landale Frew, 45, Hope-street, Glasgow ; auditor : 
Mr. J. Muirhead, Glasgow; members of council: Messrs. 
John Thomson, Hamilton (John Watson, Limited) ; W. 
Cairns, Glasgow; J. R. Benson, Dennyloanhead; C. W. 
Holman, Glasgow ; Frank Anslow, Glasgow; H A. McGuffie, 
Glasgow ; D. M. Mowat, Coatbridge ; R. Edwards, Glasgow ; 
J.C. McCallum, Kilmarnock; W. A. Wilson, Glasgow; R. 
Robertson, Sirenhill Colliery, Stonehouse; and A. Power, 
Addingston. 

It was intimated at the close that already fifty-three gentle- 
men had joined the Glasgow and West of Scotland branch of 
the Association. 








THE ROYAL GERMAN TESTING LABORATORY. 


THE fourth issue of the Communications from the Kénig- 
liche Materialpriifungsamt at Gross-Lichterfelde West, near 
Berlin, contains a paper ‘‘On the Setting and Hardening of 
Cement,’’ by Dr. Ernst Stern. The question of setting is con- 
sidered to be one of dissolving and expanding processes. As 
soon as the solution is over-saturated the formation of crystals 
begins, and, by reason of the water combination attending 
the secretion of crystals, or as a result of evaporation, the 
colloidal solution becomes firm. To enable the setting process 
to be observed, a quantity of cement was sifted and the 
coarser part spread evenly over object-glasses and fixed with 
gelatine, which was added in the form of a solution and 
allowed to dry. A layer of cement was thus obtained which 
could be immersed for days in water or saline solutions with- 
out becoming detached from the glass. The observations 
will be continued. 

A communication by Professor Gary consists mainly of an 
extensive table of results of experiments made on various 
kinds of stone by the application of the sand blast, by satura- 
tion with water and subsequent freezing, by weathering, by 
surface friction, and by tensile and compression tests. The 
object aimed at in the collection and description of stones is 
the provision of standards, by the help of which those supplied 
from quarries may be referred to particular classes and their 
characteristics reliably predicted. 

The fifth issue of the ‘‘ Communications ’’ contains a paper 
on the analysis of Chrome-Wolfram steel, which has hitherto 
been unsatisfactory, the quantity of wolfram obtained in the 
presence of chrome being too small. The results of several 
methods of analysis are given, none of which, however, are 
quite satisfactory. The investigations are to be continued, 
and will be extended to the determination of the presence of 
chrome, molybdenum, and vanadium in the steel. 

H. Burchartz communicates the results of a series of tests 
made at the instance of the Minister of Public Works to deter- 
mine the behaviour of mortar or concrete which has become 
frozen during the process of setting. It has been found that 
the setting time, measured from the moment when frozen 
material has been thawed, again proceeds at the usual rate. 
When the gauged cement was kept in a room at a temperature 
of zero, four times the usual time elapsed before setting began, 
and the time of setting lasted about three and a-half times as 
long as under normal conditions. When a few hours of 
frost intervened, the setting was not much influenced. Long 
continued frost delayed the progress of the setting very con- 
siderably, and to a greater extent the longer the duration of 
the frost. 

Professor Hinrichsen supplies a ‘‘ Contribution to the 
Knowledge of Ferro-silicon as obtained by Electric Means.’’ 
He cites a number 6f cases of explosion and of the emission of 
noxious gases by ferro-silicon, and collects the opinions of 
experts in different countries on the matter. The bulk of the 
experiences points in the same direction as the proposal made 
by the English Local Government Poard, that varieties of 
ferro-silicon which contain more than 30 and less than 70 per 
cent. of silicon should be forbidden. Professor Hinrichsen 
recommends that the question of the composition and mani- 
pulation of ferro-silicon be dealt with by international con- 
vention. 











AMERICAN RAILWAY ACCIDENTS. 


THE following figures are taken from the Inter-State 
Commerce Commission’s bulletin for the quarter ending 
March 31st, 1910. The corresponding figures for the year 
1909 will be found in THE ENGINEER of September 10th, 
1909 :— 





— 
Passengers. Servants. 


| Killed. | Injured. | Killed. | Injured. 





Oollisiome. 2.0 20 os oe ol 11 922 103 1,004 
Derailments.. .. .. «. «| 47 765 83 524 
Miscellaneous train accidents,| 

including boiler explosions . . 52 42 56 460 








Total train accidents .. 110 17-9 242 1,988 
Coupling or uncoupling .. ..| — a 57 813 
Te doing other work about) 





Whi 
trains or attending switches | — - 41 4,930 
Coming in contact with over-) 
head bridges and side struc-| 
SI ae ea. ad) 46, 0s ant 2 21 397 
Falling from cars or engines or i 
while getting on or o a 27 521 138 3,665 
Other causes... ... .. «.. «| 18 684 446 6,3 
Total other than train) | 
accidents ree 45 1207 | 703 16,308 


Of the 47 passengers killed in derailments 45glost their 
lives in an accident which occurred on the Chicago Great 
Western Railway on March 21st. A train was being drawn 
by two engines when the leading engine, without warning, 
left the track in a cutting, ran into the bank, and was 
followed by the second engine. The train was made up in 
the following order from the engine :—Pullman sleeping car, 
two ordinary cars, baggage car, mail car, and five coaches. 
The end of the Pullman was badly damaged, and two pas- 
sengers therein killed. The remainder of the fatal cases were 
in the two ordinary coaches, which were telescoped. The 
railway company reported that the cause could not be ascer- 
tained, but the State Railroad Commission said that the 
track was in a dangerous condition, being on a bed of clay, 
and improperly drained. 

Of the 52 passengers and 56 servants killed in miscellaneous 
accidents 51 passengers, 13 mail clerks, and 26 railway 
servants lost their lives in the avalanche that happened in the 
Cascade range on March Ist. The trains were snow-bound, 
and no snow-slide had occurred in that region since the 
district was developed. 
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CLYDE-BUILT CRUISERS AND DESTROYERS. 


H.M.S. FALMOUTH, a protected cruiser of the ‘‘ improved 
Bristol’’ class, was launched on 20th inst. under ideal 
weather conditions, and in the presence of a large number of 
spectators, from the Naval Construction Works of Wm 
Beardmore and Co., Dalmuir. The vessel Falmouth is one 
of six vessels the contracts for which were placed by the 
British Admiralty late in October of last year. She has been 
only ten months on the stocks, and is the first of the six 
sister ships to be floated. The announcement of the contract 
to build her having been secured was made by Mr. Wm. 
Beardmore at the launch of H.M.S. Gloucester on October 
28th of last year. The sister ships are the Yarmouth, being 
built by the London and Glasgow Company, Govan; the 





Dartmouth, by Vickers, Sons and Maxim, Barrow-in- 
Furness; the Weymouth, by Armstrong, Whitworth 
and Co., Elswick-on-Tyne; and two others which are 


being constructed at Pembroke Dockyard. They are of 
5250 tons displacement, 430ft. long, 47ft. broad, and will be 
propelled by turbines of about 22,000 indicated horse-power, 
designed to give a speed of 26 knots. They will have eight 
Gin. and four 3-pounder guns, as well as four machine guns 
and two torpedo tubes. Including the Falmouth, five of 
these vessels will be propelled by Parsons turbines, but in 
that which the Elswick firm is building Curtis turbines, 
similar to those in the Bristol, built at Clydebank, will be 
installed. 

In connection with the launch of the new cruiser it is 
interesting to note that both the vessels, above referred to, 
with which her construction and design are associated—the 
Bristol and the Gloucester—are at the moment interestingly 
figuring in Clyde shipbuilding records. The Gloucester, 
having undergone a final touch-up in Elderslie Dry Dock, is 
shortly to proceed down the Firth on her twenty-four hours’ 
acceptance trials, at the close of which she will return to the 
Tail of the Bank. The Clydebank cruiser Bristol, with a 
navigation crew on board, left the basin of her builders on 
the 15th inst., and, after a preliminary spin down the Firth, 
returned to the Tail of the Bank. After coaling she set out 
on her official steam trials, which will extend over the better 
part of a fortnight. Although the last of her class to be 
launched, the Bristol is the name ship of her class, and is 
further distinguished from her four sister ships—the 
Glasgow, from Fairfield ; the Gloucester, from Dalmuir; 
the Newcastle, from Elswick; and the Liverpool, from 
Barrow—by being fitted with Brown-Curtis instead of 
Parsons turbine machinery—the first vessel of the British 
Navy to be so fitted. The other vessels of her class have 
each four lines of shafting and propellers, but with the 
Brown-Curtis turbines the requisite power is transmitted 
through two lines of shafting and propellers. Apart from 
this important difference in propulsive machinery, the design 
of the Bristol is practically the same as that of her sister 
ships, so that the comparisons rendered possible between her 
performances and those of the others will afford reliable 
means of judging as to the merits of the two types of pro- 
pelling machinery. 

The Australian destroyers Yarra and Parramatta, after 
having undergone highly satisfactory trials on the Clyde, 
were navigated to Portsmouth, and on September 19th left 
there bound for Sydney, convoyed by another Clyde-built 
ship—the cruiser Gibraltar, built by Robert Napier and Sons 
—which is taking relief crews for the Australian station. 
The vessels are manned by officers and men of the Common- 
wealth navy, although the stokers are, until the Colonials 
acquire experience of oil fuel, men of the Royal Navy. Re- 
plenishing the oil fuel supply at various ports on the way, 
the voyage to Sydney, it is expected, will last about two 
months. The Yarra, whose final trials took place on the 
Clyde on August 25th, was built by Wm. Denny and Bros., 
Dumbarton ; while the sister vessel Parramatta is the product 
of the Fairfield Shipbuilding and Engineering Company. 
Both vessels, which were designed and surveyed by Prof. 
J. H. Biles, Glasgow, more than met the Australian Govern- 
ment’s requirements in the vital respects of speed, consump- 
tion of fuel, and radius of action. On behalf of the Com- 
monwealth, Sir Geo. Reid, High Commissioner of Australia, 
after the Yarra’s trials, took over the vessel from the builders, 
and placed Capt. Tickell, the Commodore from Australia, in 
charge of her. A third destroyer, the Warrego, was built at 
Fairfield, and has been shipped in portions to Australia, 
where she will be put together by Australian workmen, who 
have taken part in the preparation of the work on the Clyde. 








RAILWAY EMPLOYMENT SAFETY 
APPLIANCES. 


THE fifth, sixth, seventh, and eighth reports of the Com- 
mittee—Colonel Yorke and Messrs. R. Bell and Turnbull— 
appointed by the Board of Trade to examine, and where 
necessary to test, appliances designed to diminish danger to 
men employed in railway service were issued last week in 
one White Paper. These cover the period from June, 1908, 
to June, 1910, during which time the Committee have ap- 
parently had sixteen meetings, including four inspections of 
automatic couplings and either-side brakes fitted to wagons 
on the railway. 

It is perhaps advisable to remark that it is now over two 
years since this matter was last referred to in our pages— 
THE ENGINEER, 28th August, 1908—and then we dealt with 
the excellent memorandum of Colonel Yorke as to the alleged 
necessity for automatic couplings and who was to pay for 
their equipment, if ordered, to the 650,000 private owners’ 
wagons. We also stated then that the Committee considered 
that something might be done towards operating the three- 
link coupling without using the coupling pole. 

From the present reports it seems that during the two 
years the Committee have inspected three full-size either-side 
brakes, two of which failed to meet with approval. The third 
had already been seen by the Committee, but not passed, and 
was submitted for inspection after three years’ actual service. 
It is not yet approved. Twenty-three models of either-side 
brakes were inspected, of which 21 failed, while two are 
to be made full size, and then inspected. The Committee 
saw two wagons equipped with levers for applying the brake 
from either side independently of the other, which is the 
alternative approved by the Board of Trade until a suitable 
method of applying and releasing from either side is found. 
These were passed, and one model of an apparatus for 
the same purpose was recommended for submission, by 
the inventor, to railway companies. Seven full-size auto- 


matic couplings were submitted, one of which was with- 
drawn, a second was to be altered so that the coupling 
could be connected or disconnected when the buffers 
were under compression, and the remaining five failed 
to pass. Seventeen models of automatic couplings were 
inspected, but only one was favourably considered, and this 
has to be submitted again when full size. Twelve methods 
of operating three-link couplings without the coupling stick 
were inspected full size, and of these eleven failed and the 
other is to be tried in actual work. There were six models 
also. Five were disapproved and the sixth was withdrawn by 
the inventor in order that he might submit it full size. One 
coupling apparatus was seen in work, but failed to secure 
approbation. 

As a result of the recommendations of the Committee, the 
Board of Trade has written to the railway companies urging 
the adoption of locomotive gauge-glass stands with automatic 
shut-off cocks and protectors that enclose the glass all round, 
as an analysis of the casualties to enginemen from burst 
glasses shows that few occur on those railways that use these 
types. 








SUBMARINE WIRELESS TELEGRAPHY. 


A VERY remarkable experiment has recently—so it is 
reported—been conducted with submarine D 1. She has been 
fitted with a wireless installation, as shown in the illustra- 
tion below, and last week whilst running submerged in Tor- 
bay she established communication with the cruiser Bona- 
venture. The submarine installation is, of course, as the 
illustration shows, purely experimental; but if the reports 
are correct, and the secrecy of the Admiralty does not permit 
of their confirmation, a very important fact has been dis- 
covered. It would appear to be out of the question to use 
such aerials during submarine navigation as are here shown, 
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SUBMARINE FITTED WITH WIRELESS APPARATUS 


but if the fact that communication can be established between 
vessels under water is proved, it will no doubt be found 





possible to so modify the apparatus that it can be used as a 
permanent adjunct to all submarines. About half the aerial 
was above water during the tests. Further developments 
will be awaited with great interest. 








AccorpinG to the Electrical World an arrangement of 
exit lamps has been adopted at the Olympic Theatre, Chicago, in 
which each lamp is lighted from its own set of independent storage 
cells. The cells are, however, connected to a series circuit, so 
that they can be charged when required from the ordinary supply. 
Each exit sign contains a second lamp, which is switched in auto- 
matically if the filament of the first fails. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.— 
This Institution has recently acquired a suite of offices of its own at 
13,Queen Anne’s-gate, S.W. Here council meetings willin future be 
held, while a reading-room has been fitted up for the convenience 
of members. An interesting programme of papers has been 
arranged for the forthcoming session. On October 12th the 
President-elect, Mr. F. W. Lanchester, will deliver his presidential 
address on ‘‘ Factors that have Contributed to the Advance of 
Automobile Engineering and which Control the Development of 
the Self-propelled Vehicle.” On November 9th Professor W. 
Morgan and Mr. E. B. Wood will read a paper on ‘‘ Carburetter 
Action,” to be followed on December 14th by one on ‘‘ The 
Development of Engines for Marine Purposes,” by Mr. F. R. 8. 
Bircham. ‘‘The Efficiency of a Two-cycle Engine” is the title of 
a paper by Dr. W. Watson and R. W. Fenning, arranged to be 
read on January 11th, 1911, while on February 8th and 15th the 
report of the Horse-power Formula Committee, with Notes by 
Mr. Dugald Clerk and Mr. G. A. Burls will be taken. Other papers 
are ‘ Airships and the Problems relating thereto,” by Mr. Mervyn 
O'Gorman, March 8th ; ‘‘ Effects of Wheels on Roads,” by Pro- 
fessor H. R. A. Mallock, April 12th ; and ‘‘ The Use of Pressed 





Steel in Automobile Construction,” by Mr. L. A. Legros, May 10th. 


— 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent,) 
Iron Market and Labour Unrest. 


THE Birmingham and district iron market continues ina 
state of some hesitancy owing to the labour unrest, particularly 
the lock-out in the boiler and ship trades of the northern part of 
the kingdom, But the resumption of work of the South Wales 
miners, and the avoidance of any serious strike there, affords 4 oe 
off this week to the other troubles, and the Birmingham market is 
steadier than under the prevailing circumstances might easily 
have been the case. Although the trade situation is uncertain, the 
main currents of the market in this district are favourable, and the 
best is hoped for, A steady volume of business is arriving in most 
departments, and prices are firm. On the whole, a further expan- 
sion in Staffordshire Midland trade, accompanied by yet better 
prices, will, it is believed, show itself during the next two or three 
months, 


Progress in the Bar Trade. 

It is extremely satisfactory to be able to report that there 
| is some additional progress in the common bar trade. A fair 
| amount of business is being done, but the movement towards 
| higher prices is at present rather a slow process. For good class 
merchant bars a few firms ask £6 7s. 6d., but, as far as can he 
ascertained, no business has been done at this figure. The more 
general market rate for unmarked bars is £6 5s., and it is stil] 
suggested that, slender as the profit undoubtedly is which the 
price yields, it is being ‘‘shaded ” by some makers. The etfort to 
organise the common bar trade, and devise a scheme of price 
maintenance which will be acceptable toall makers, has apparently 
not been abandoned, Negotiations are still going on, and some 
announcement may shortly be made. Marked bars are in good 
reyuest at the £8 basis. North Staffordshire crown bars remain 
at £6 15s. delivered at ports. Most of the bar mills in the district 
are once more in full operation. 


Buoyancy in Sheet Trade. 

A remarkable buoyancy characterises still all branches of 
| the iron and steel sheet trade, and it has been a long time since 
makers were so busy as now, alike on material of iron or stee] in- 
differently. Galvanised sheet mills are working high pressure, 
with every prospect of a continuance of activity during the re- 
maining months of the — Orders are plentiful both on home 
| and export account, and as hard spelter has advanced to £19 17s. 6d. 
| (at Birmingham) the tendency of prices in the corrugated sheet 
trade is upward. Most makers demand £11 10s. (f.o.b. Liverpool) 
for sheets for early delivery, and an additional tive shillings is re- 
quired on forward contracts. Black sheets are in better demand 
and difficult to obtain, and £7 12s, 6d. is a rock bottom price for 
doubles, £7 15s, being the more general quotation. 


Pig Iron. 

The pig iron section of the market keeps quite satisfac. 
tory. Most consumers have covered near-by requirements, and 
makers are so well off for contracts that they are not tempted to 
press sales. Smelters carry small stocks, and, being of opinion 
that selling rates are more likely to advance than recede, they are 
not eager to enter into further commitments. Under these cir- 
cumstances, prices are firmly upheld. South Staffordshire common 
forge iron is at 48s. 6d.; part-mine, 51s. to 52s.; Northampton 
forge iron, 49s. 6d. upwards ; Derbyshire common forge, 51s, 6d. 
to 52s. 6d.; and North Staffordshire, 50s. to 51s. per ton. 


‘ 


Steel Trade. 

A considerable weight of business is being done in steel, 
both raw and rolled, and were it not for the shipyards lock-out and 
the resultant interference with the consumption of plates and 
angles in particular, it is believed that there would by this time 
have been an advance declared in the rates for plates and sectional 
steel. All the steel masters have well filled order books, and 
structural material is selling better. Girder plates are £6 17s. 6d. 
to £7 per ton; Lancashire boiler plates, £ 17s. 6d.; superior 
plates, £8 2s. 6d. to £8 5s.; angles, £6 7s. 6d. to £6 10s.; and 
joists £6 5s, per ton. There is an excellent call for raw steel in the 
form of bars and billets for rolling down purposes into sheets, 
finished bars, hoops, strips, &c., and prices are very steady. 
Current rates are £5 for Bessemer bars and billets, and £5 2s. 6d. 
for Siemens ditto, though some sellers are trying to realise £5 5s. 
At present, however, this price is too high. 


Railway Rolling Stock, 

Manufacturers of railway rolling stock in the Birmingham 
district do not appear to be yet participating in the trade improve- 
ment attaching to some of the other branches. A fair amount of 
work is available both in the carriage and wagon departments, 
and employment is steady; but the chief works are capable of « 
very much larger output than they are making. In the absence 
of sufficient work to go round, competition for contracts continues 
keen, and prices are still being finely cut. The latest Board: 
Trade export returns show that while there has been a trifling 
increase in the exports of railway carriages and parts, wagon 
exports to the Colonies and abroad are still on the down grade. 


The Chain Trade Strike. 

The strike of women chainmakers in the East Worcester 
shire light ‘‘ hammered” chain trade still continues this week. 
Under the auspices of the Board of Trade the conference of 
employers and leaders of the operatives has been held to try to 
arrive at a settlement. It was reported that forty employers 
had consented to pay the minimum rate of wages as fixed by the 
Government Trades Board, and representatives of the workers 
consented to support with strike pay non-unionists workers who 
were unable to obtain advanced wages. It was further resolved 
to report to the Board middlemen who were not paying the 
advanced rate. The conference was adjourned until October 4th. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron in September. 

THE better prospects with which the month opened have not 
been maintained, and the close is likely to witness some depression. 
The outlook in the cotton trade is also gloomy, and already there 
is a good deal of short time being worked in the textile machinery 
department. Should a lock-out ensue in Lancashire, trade all 
round would suffer, and, so far as can be ascertained, it is just 
possible that the workers will have to submit, as their funds will 
not stand any long period of unemployment. This fact was com- 
mented upon on the Iron Exchange on Tuesday, and although the 
attendance was good buyers held off as far as possible, and actual 
business was on a very restricted scale with prices in buyers 
favour all round. All classes of pig iron, with the exception of 
Lincolnshire and hematite, are somewhat lower, especially Scotch 
brands, and the outlvok, as stated, is by no means encouraging to 
producers. 


Finished Iron and Steel. 

In finished iron there is no change to note, but for for- 
ward contracts in steel makers are asking in some cases 5s. per ton 
more money. Billets are weaker, foreign being 7s. 6d. to 10s. and 
English 2s. 6d. to 5s, per ton lower on the month. 2 
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Copper, Lead, and Tin. 

Copper has been steady, and there has been a good 
sheets, however, are 20s. and tough ingot 20s. to 30s. per 
There is little or no change in tubes. Lead: Sheets 
are 5s. per ton dearer on the month. Tin: Under speculative 
influences, English ingots have been variable and again close £6 


per ton higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. to 53s, 6d.; 
Staffordshire, 54s. ; Derbyshire, 54s.; Northamptonshire, 55s, 9d.; 
Middlesbrough, open brands, prompt, 58s. 4d.; October-December, 
58s, 10d. Scotch: Gartsherrie, 61s.; Glengarnock, 60s. 3d. to 
fos, 9d. (official 61s.); Eglinton, 59s. 3d. to 59s. 6d., delivered 
Manchester. West Coast hematite, 67s.; East Coast ditto, 63s. 6d. 
to 64s., both f.0.t. Delivered Heysham: Gartsherrie, 59s,; Glen- 
, 588, 3d. to 58s. 9d. (official 59s.); Eglinton, 57s, 3d. to 
578. Delivered Preston: Gartsherrie, 60s.; Glengarnock, 
As, 3d, to 59s. 9d. (official 60s.); Eglinton, 58s. 3d, to 58s, 6d. 
Finished iron: Bars, £6 15s.; — £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s.; neashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 12s. 6d. to 
£7 17s. 6d.; plates for tank, girder, and bridge work, £7; English 
pillets, £5 to £5 2s. 6d.; foreign ditto, £412s, 6d. to £417s. 6d.; 
cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, £70; tough 
ingot, £59 10s. to £60; best selected, £59 10s, to £60 per ton ; 
copper tubes, 84d. ; brass tubes, 6fd.; condenser, 73d.; rolled 
brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6d. per Ib, Sheet lead, £16 5s. per ton. English tin ingots, 
£156 per ton. Aluminium, £72 to £74 per ton. 


The Lancashire Coal Trade. 

There was 4 better attendance on the Coal Exchange on 
nesday than has been the case for some time past, a sure sign 
that the Lancashire holidays have come to an end at last. There 
was not, however, any great — for any particular class of 
coal, and it is not considered likely that there will be any change 
of prices for the coming winter. Some coalowners appear to be 
in favour of an advance, but the great bulk do not favour the pro- 
posal. House coal was again a shade steadier, and slack is now 
being fairly cleared. In shipping there isa fair amount being done 
on contract account, but very little new business was reported. 


inquiry ; 
ton lower. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The hematite pig iron trade of this district is firm in tone. 
Makers are experiencing a good steady demand for iron, and are 
easily able to dispose of the whole of their make, which is larger 
than it has been for some time. Local requirements show no 
increase, but good tonnages are going into prompt consumption at 
local steel works, and this is likely to be the case for some time to 
come. On general account a good trade is done. Prices are 
tirm, with makers quoting 67s. 6d. to 68s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For the high grades 
of iron there is a steady request, and about 70s. per ton net is 
being quoted. In the warrant market there is no business worthy 
of note being done. Sellers are quoting 65s. per ton net cash, and 
are firm at that, whilst at a month a higher rate is quoted. The 
stores of warrant iron have been decreased slightly on the week, 
and now represent 27,030 tons, The demand for iron ore is brisk. 
The local consumption is heavier than it was, and on shipping 
account there is a good trade done in the best sorts, which are 
shipped direct from Hodbarrow Mines. Good average sorts of ore 
are quoted at 11s. to 16s., and the best ores run up to 20s. per ton 
net at mines. Spanish ores are being imported at from 11s. to 
20s. 6d. per ton delivered to West Coast works. The imports 
into Barrow, however, have not been quite so heavy of late. 


Steel Trade. 

The stee) trade is well employed in the Bessemer depart- 
ments, At Barrow the mills are busy on steel rails, and are likely 
so to remain for scme time. The orders held represent a fairly 
large tonnage. Heavy sections are quoted at £5 10s. per ton, and 
are in steady request, but there is not much business on offer in 
light, or colliery, or heavy tram rails, For steel shipbuilding 
material there is a good demand, but no business is being done at 
Barrow. Tin bars are in fair demand on home account, and the 
mills on hoops, &c., are well employed. 


Shipbuilding Industry. 

Shipbuilders are mostly idle, but engineers are full of 
work on marine and gun orders. No new orders are to hand. The 
work on hand at Barrow includes the big battleship-cruiser Princess 
Alice, a British second-class cruiser, a Chinese cruiser, a floating 
dock, &e, The export shipping trade is well employed. The ship- 
ments of pig iron last week reached 6458 tons and steel 7516 tons, 
a combined total of 13,974 tons and an increase of 1108 tons. The 
shipments of pig iron and steel this year stand now at 509,579 tons, 
as compared with 439,103 tons, an increase on the current year 
of 70,476 tons. The demand for coal is steady at late rates. For 
coke there is a good demand, and East Coast qualities are being 
delivered at East Coast works at 21s. 9d. per ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Condition. 

As noted last week, a quieter tone prevails in the steel 
trades of this district. In many directions manufacturers complain 
that orders are not coming in so briskly as a few weeks ago, but 
this may be only temporary, and due as much to the end of the 
quarter as to anything else. At the same time, there is no doubt 
that the labour dispute in the shipyards has had a very adverse 
effect on the order books of a good many local steel manufacturers, 
there being a lessened call, not only for heavy material in the shape 
of forgings and castings of all kinds, but also for various kinds of 
tools. There have been no cancellations of contracts, but deliveries 
of material on order are not wanted with any urgency. For special 
steels the American demand has eased off, and is not nearly so 
heavy as a short time ago. 


The Coal Trade. 

The usual advance of 1s. per ton in the price of house coal 
will take place on October Ist. On the whole, the coal market is 
fairly firm. The collieries are working better. In their annual 
report just issued the Sheepbridge Coal and Iron Company records 
a reduction in profits of £20,000, and states that in the first half of 
the financial year selling prices of coal were at the lowest point 
since 1906. They improved slightly in the early spring, but 
relapsed again. 


House Coal. 

The improved position at the house coal collieries noticed 
a week ago continues, and a many are working practically 
full time, with very little stock on hand. There are exceptions, 
of course, but, generally speaking, the outlook for the approaching 
season’s trade is a hopeful one. As already stated, pit prices will 
be raised 1s, per ton on October Ist. During the last few days 
orders from London merchants have shown a marked increase, 
country station orders are improving, and the demand from the 
Eastern Counties has also been stimulated by the colder weather. 
Best descriptions are very firmly quoted, several small advances 
being alreany put in force. Collieries are not pressing sales in 
any direction. Current pit prices:—Best Barnsley, 12s. 6d. to 
13s, 6d.; ditto, secondary sorts, 10s, 6d. to 11s. per ton. 





Steam Coal. 

Little actual change can be recorded in hard coal, but the 
shipping demand tends to show more activity in view of the 
approaching close of the shipping season, There are also signs of 
a further improvement for manufacturing purposes, and manu- 
facturers are being quoted mostly current rates for contracts, A 
few small railway contracts for locomotive coal expire at the end 
of this month, and it is reported that they will be renewed at 
9s, 3d. per ton at pit for best South Yorkshire hards, 8s, 3d. for 
best Derbyshire top hards, These are the same terms as those on 
which contracts were made on July Ist last. At the moment 
current pit prices are firm at 9s. to 9s, 6d. per ton for best South 
Yorkshire hards. 


Gas Coal, Slacks, and Coke. 

There is a steady increase in the tonnage of gas coal 
going out. The market for slacks continues a little upset by the 
labour troubles in Lancashire, but as it is not supposed that a 
stoppage to the cotton industry is at all likely, there is no weaken- 
ing of values, There is, however, a fair spot tonnage on offer at 
special rates. Prices are:—Best washed smalls, 5s. 6d. to 6s.; 
best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s, 3d. 
Despite the idle tone of the iron market, coke is well held at 
12s, 6d. to 13s. for best washed, and 11s. to 12s. for unwashed at 
the ovens. 


The Iron Market. 

We cannot record any really new feature in the iron 
market. Prices are, if anything, slightly easier on the week, but 
there is no quotable alteration. Consumers are holding aloof from 
the market, and, on the whole, sales are not being pressed. Best 
brands of hematite are 79s. to 80s. West Coast, and 74s. to 75s. 
East Coast. Other quotations are :—Lincolnshire, No. 3 foundry, 
50s. 6d.; ditto, No. 4 foundry, No. 4 forge, mottled and white, 
49s, 6d.; basic, 52s,; Derbyshire, No. 3 foundry, 50s. to 52s.; 
ditto, No. 4 forge, 48s. 6d. to 49s., all per ton net, delivered 
Sheffield or Rotherham. East Coast hematites, mixed numbers, 
are 71s , less 24 per cent. discount. 


The Steel Trade. 

As remarked above, orders in the general steel branches 
of this district are not so numerous as a short time ago. This 
quietude is felt acutely in the railway material branch, and some 
of the local firms are running their plant very irregularly. There 
is quite a dearth of new orders from South America, and it is 
thought that the Centenary celebrations are mainly responsible for 
this interruption to business with those markets, However, the 
chief complaint, apart from this, relates to the small amount of 
work from the home railway companies. For general engineering 
requisites, too, the demand, which showed some signs of recovery 
a little while ago, has fallen off again, and so far the expected 
stimulus from this quarter has not been realised. On the other 
hand, the large volume of orders booked some months ago is 
keeping the large armament firms busy in most of their special 
departments, and in general all the local steel foundries are well 
employed, Elsewhere there can be reported continued activity in 
wire and mining steel, whilst Canada and most of the other 
Colonies and India are buying heavy quantities of tools, files, 
&e, The rolling mills are still well engaged. Home requirements 
for tool steel have eased off, and America is not buying so 
largely. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BusINEss has been very slack this week in Cleveland pig 
iron, the state of the labour market going a good way to paralyse 
buying. There is nothing just now to tempt consumers or specu- 
lators—more particularly the latter—operating, and there does not 
appear to be any indication that the bottom in prices has been 
reached. Cleveland warrants have this week touched as low a 
figure as 48s, 94d. cash buyers, that being only a little above the 
minimum of the current year, which was 48s, 7d. on July 26th ; 
but the close on Wednesday was at 49s. 04d. No. 3 Cleveland 
G.M.B. pig iron was at 49s, 3d. on that day for prompt f.o.b. 
delivery. No. 1 is very scarce, little being produced, with the 
result that consumers who need it have to pay 3s. 6d. per 
ton more for it than they are paying for No, 3, whereas 
for long the difference was no more than ls. 6d. The extra 
price will probably stimulate some of the makers to produce 
more. No. 4 foundry is at 48s. 3d.; No. 4 forge, at 4#s.; and 
mottled and white, 47s. 6d., all for early delivery. Traders are not 
buying for forward delivery as they should be at this season of the 
year, and that may be accounted for by the unsettled state due 
mainly to the labour difficulties, but makers are hopeful of the 
usual autumn improvement coming with the termination of the 
shipbuilding lock-out. It is a feature that is quite unusual to find 
the finished iron and steel industries reviving, as undoubtedly they 
are at present, without a corresponding improvement in the market 
for raw materials, including pig iron. There have been rising 
prices for pig iron without any improvement in the finished branches 
of the trade, but it is unique to find the pig iron market failing to 
participate in the more active conditions of the manufactured iron 
and steel branches. 


Hematite Pig Iron. 

Though prices for East Coast hematite pig iron are 
decidedly steadier than those of ordinary Cleveland pig iron, the 
amount of business done in it is very small, because consumers 
think it best to wait until the labour market is more settled. 
There were indications that buying would have become active this 
month if the lock-out in the shipbuilding industry had not inter- 
vened, for the plate and angle mills were requiring increased 
quantities of pig iron, but now they have to curtail operations, 
and consumers dare not buy much for delivery ahead ; never- 
theless the quotation for mixed numbers is kept steadily at 62s. 6d. 
per ton for early delivery. No.1 is at 63s. 6d., and hematite 
forge at62s. It depends upon an early termination of the labour 
difference in the shipbuilding industry whether prices go lower. 
The demand from this district for Bilbao Rubio ore is at a stand- 
still, but ironmasters are purchasing and importing large quantities 
of North African ore, and they succeed so well with this that some 
of them will not go back to the Bilbao ore when the strike there 
terminates. All this year the price of Bilbao ore has been far too 
high, and for self-protection our ironmasters have had to 
look elsewhere for supplies of suitable and cheaper ore. The 
Bilbao mine owners have been getting almost all the profits. 
Certainly the ironmaster on this side has not secured much in this 
line, nor has the shipowner who carried the ore. For a long time 
the steamers running in the Spanish ore trade have been anything 
but a profitable investment for their owners, owing to the low 
rates of freight and the increasingly heavy expenses. The 
nominal quotation for Rubio ore delivered at the wharves in this 
district is 20s. per ton, but no one will give it. The Germans are 
reported to have bought Bilbao ore heavily for next year’s 
delivery, and this helps the mine owners out there to maintain 
their high prices. It is no use endeavouring to buy Bilbao ore 
for early delivery, because, on account of the strikes which have 
been in progress over two months, already delivery cannot be 
guaranteed. Coke is rather firmer in price, and furnace sorts are 
now realising about 16s. per ton delivered equal to Middiesbrongh. 


Manufactured Iron and Steel. 
More hopeful reports are given by a good proportion of 


the manufacturers of finished iron and steel, work is more regularly 
carried on, and prices firmly maintained, but producers have not 





seen their way in any branch to venture on advances of a 
Iron founders are more actively employed, more particularly those 
turning out pipes, and there is more inquiry for cast iron railway 
chairs. The galvanised and corrugated sheet manufacturers are 
working fully, but find it difficilt to satisfy the demand which is 
excellent on export account. The quotation for galvanised and 
corrngated steel sheets is firm at £11 10s. per ton for 24 gauge 
f.o.b., less 4 per cent. Steel bars are at £6 5s,; iron bars at £7 ; 
steel hoops at £6 12s, 6d.; steel strip at £6 10s.; steel joists at 
£6 2s. 6d., all less 25 per cent. Heavy steel rails are maintained 
at £5 10s. net f.o.b, The demand for shipbuilding material has 
become slack on account of labour troubles interfering with 
business, but the prices are not altered, steel and iron ship plates 
being at £6 10s.; steel ship angles at £6 2s. 6d.; iron ship angles 
at £7; packing iron and steel, £5 15s; and iron ship rivets at 
£7 5s., all less 24 per cent. f.o.t. 


Shipbuilding. 

Shipbuilders are fairly well off for orders, but the labour 
troubles are for the present quite paralysing the demand for new 
mercantile tonnage, and ship repairing is seriously affected also ; 
it is, indeed, a long time since there has been so little of the 
latter, and much of what is carried out has to be done by appren- 
tices. Shipowners will not send their vessels to this district for 
repairs when they may have to wait indefinitely for the work 
being carried out, so the greater part of such work is going to the 
Bristol Channel, Antwerp, and Rotterdam, where the repair yards 
are very busy. A new design for an oil-tank steamer ha deen 
patented by a Tyneside gentleman who is connected with the 
shipbuilding industry. Several important advantages are claimed, 
one of the chief being that the oil in the compartments is held in 
a compact body, and has no room to shift in a seaway. 


Engineering. 

More activity is noticeable in the engineering establish- 
ments, and the outlook is regarded as mure favourable than it has 
been for a long time past. The Teesside Bridge and Engineering 
Company, Limited, Cargo Fleet, Middlesbrough, has secured the 
order for the steel caissons and well curbs for the pier founda- 
tions of the new bridge which is to be built for the Eastern Bengal 
State Railway over the Ganges at Sara Ghat, about 120 miles 
above Calcutta. The new bridge, the total cost of which is esti- 
mated at £1,300,000, will have fifteen spans, each 360ft. long, or 
374ft. between the centres of the piers, the total length being 
5610ft. The steel caissons will be 63ft. by 36ft., and the bottom 
of the caissons will be 150ft. below the river bed to guard against 
the deep scour of the Ganges. The value of the Teesside Com- 
pany’s contract is reported to be about £80,000. The construc- 
tion of the transporter bridge over the river Tees between 
Middlesbrough and Port Clarence is progressing rapidly. On the 
Middlesbrough side both towers are erected to a total height of 
80ft., and on the Port Clarence side to a total height of 160ft., ready 
to receive the main cantilevers. The total amount of work certi- 
fied for up to the present is £52,221. 


Wages Matters. 

Labour unrest is bulking largely upon public notice at _ 
present. Besides the shipbuilding lock-out several other labour 
matters are this week claiming attention. On Monday at New- 
castle there was a conference of North-East Coast employers and 
employés in the engineering trades to consider the men’s appli- 
cation for an advance of wages—2s. weekly on time rates and 10 

er cent. on piece rates. The societies concerned were the Amal- 
gamated Society of Engineers, the Steam Engine Makers’ Society, 
the United Machine Workers’ Association, the Electrical Trades 
Union, and the United Kingdom Society of Amalgamated Smiths 
and Strikers. The men’s representatives contended that the pre- 
sent numbers of unemployed showed a considerable reduction as 
compared with those of a year ago. ‘The employers pointed out 
that in the engineering works, boiler shops, and foundries on the 
North-East Coast at the end. of August last 18.5 per cent. fewer 
men of all classes were in employment than in February, 1906, 
when the last advance was made. It was also contended that the 
North-East Coast men did not get an advance when the Clyde men 
got theirs, and the object was to level up ; wages on the North-East 
Coast having before that always been higher than those on the 
Clyde, and now the Clyde men have the advantage. The masters 
urged that the shipbuilding industry was in nothing like so pros- 
perous a condition as it was at the time of the last advance. They 
regretted that the state of trade did not warrant any advance at 
the present time, but they would be pleased to reconsider 
the question when prospects brightened. The representa- 
tives intimated that they would report to their members, 
and it is probable that the agitation will goon. On Tuesday there 
was a meeting of the representatives of the North of England 
Ironfounders’ and Moulders’ Conciliation Board at Newcastle, to 
consider an application for an increase of wages of 2s. on time, and 
10 per cent. on piece rates. It was ultimately decided to adjourn 
consiceration of the matter until early in December next. On 
Wednesday the whole of the men and some of the apprentices at 
the shipbuilding yard of Palmer’s Shipbuilding and Iron Company, 
at Jarrow, came out on strike as a protest against the introduction 
of a new system of timekeeping, whereby brass checks and time 
cards are used instead of the usual time boards. The strikers, 
who numbered 1500, decided on Thursday morning by a small 
majority to return to work. 


Coal and Coke. 

More satisfactory business is being done by the Durham 
and Northumberland coalowners ; indeed, the steam coal branch in 
the latter county is improving substantially, as consumers abroad 
are buying more freely than for several months, because the end 
of the shipping season is approaching rapidly. Collieries are 
working fairly well, there being plenty of steamers to take away 
the produce. Best steam coals are up to 9s. 10§d., and best gas 
coals to 9s. 9d. per ton both f.o.b., while coking and bunker coals 
are firm at 9s. Foundry coke is at 17s. 6d. per ton f.o.b., and 
furnace coke at lis. 9d. to 16s. delivered at Middlesbrough 
furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General State of Trade. 

THERE is a continuance of activity in the manufacturing 
departments generally, but should the dispute in the shipyards be 
prolonged it is feared that other industries will soon be seriously 
affected. At the principal railway meetings this week, the chair- 
men bore testimony to the general improvement in trade, and 
were labour troubles overcome it is believed that a further expan- 
sion might take place. In the meantime there is a scarcity of 
new orders, with a declining tendency in markets. 


The Pig Iron Market. 

The Glasgow pig iron warrant market has been easier this 
week, and prices have further declined, with comparatively little 
business done. Cleveland warrants fell from 49s. 4d. to 48s. 10d. 
cash, there being afterwards some recovery, transactions taking 
place for delivery in one month from 49s. 6d. to 49s. 2d., and for 
three months from 50s. to 49s, 9d. per ton. Continental advices 
are of an encouraging nature, and the exportinquiry is not unsatis- 
factory, so that, with a settlement of the unfortunate dispute in 
the shipbuilding trade, it is thought the market would soon 
recover. 

Scotch Pig Iron. 


The demand for Scotch pig iron has been comparatively 
quiet since last report. Consumers and shippers have been holding 
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off, in consequence of the unsettled condition of the labour market. 
Makers have been unwilling to follow the downward course of the 
warrant market, and the amount of business is restricted. Some 
brands of iron are slightly reduced from the highest prices 
recently quoted ; but, generally speaking, makers are not inclined 
to contract for delivery at anything below current rates. Free on 
board at Glasgow, Govan and Monkland, Nos. 1, are quoted 
57s.; Nos. 3, 56s.; Carnbroe, No. 1, 59s.; No. 3, 56s. 6d.; 
Clyde, No. 1, 62s.; No. 3, 57s.; Gartsherrie, Calder, Lang- 
loan, and Shotts, Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.; Summerlee, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Coltness, No. 1, 8ls.; No. 3, 
60s.; Eglinton, at Ardrossan, No. 1, 57s. 6d.; No. 3, 56s. 6d.; 
Glengarnock, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Dalmellington, at 
Ayr, No. 1, 60s.; No. 3, 57s. 6d.; Carron, at Grangemouth, No 1, 
64s.; No. 3, 59s. per ton. There are 80 furnaces in blast in Scot- 
land, compared with 82 at this time last year. 


The Hematite Trade. 

The business in hematite pig iron is dull, merchants and 
consumers not being inclined to operate until the shipbuilding 
lock-out is over. At the same time makers continue to quote 
former prices, the cost of production, including that of ore, 
leaving them a comparatively small margin of profit. Now that 
the strike at Bilbao is at an end, it is probable that there may 
be some relaxation of ore prices. The arrivals of ore in the 
Clyde this week have been smaller than usual. Scotch hematite 
pig iron is quoted 68s. per ton for delivery at West of Scotland 
steel works. 


Finished Iron and Steel. 

The makers of finished iron and steel are beginning to 
feel the evil effects of the Clyde lock-out. Shipbuilders are not 
giving out any fresh orders, and the business in all kinds of ship- 
building material is practically at a standstill. It is reported that 
some steel mills are already being thrown idle from want of 
specifications. The inquiry for iron and steel goods for export, on 
the other hand, is encouraging. 
busy, and founders are in certain branches adding to their books. 
Black and galvanised sheets are in excellent request for shipment. 


The Coal Trade. 


Business has been quiet in the coal trade, and generally | 
confined to prompt orders. Threatened troubles in Wales have | 


made future business difficult alike for seller and buyer. A few 


days ago there was a stronger feeling in the market, but latterly | 
this has become less pronounced as hopes of a settlement in Wales | 


have revived. There is practically no change in coal prices either 
for shipment or home use. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 
THIs has passed through a depressing period, and great as 
the effect was on business, the ultimate effect must be considerable, 
increasing the doubtful condition in which the Welsh trade is con- 


sidered by foreign buyers. Last week, after a stormy period, the | 


leaders of the colliers submitted to them two points to be con- 
sidered :—First, whether a month’s notice should be given in 
October to terminate contracts in the whole of the South Wales 
coalfield ; secondly, whether a levy be made to assist the men in 
the Cambrian combine. On Sunday the men met, rejected the 
proposal, and resolved to strike at once in support of the men at 
the Ely Colliery, where a dispute in the price list of one of the 
seams was the originating cause of the great upset. 


Present State of Trade, Cardiff. 

Much to the relief of the general mind, there was a re- 
sumption of business on Tuesday. The short-lived strike was over. 
Falling in with the resolution of the Ton-y-Pandy meeting, the work- 
men of the Colliery Combine to the number of 9000 went back to 
work at the Glamorgan and Cambrian Collieries. The situation is 
now cleared, though about 3000 men remain out. It is now evident 
that the men are in a more conciliatory spirit, and if a settlement 
can be effected with the Ely and other pits, there will be no 
recourse to the ballot ; otherwise, the ballot will be taken and the 
struggle reopened. The leaders are strong in the advocacy of 
warnings to the men, Mr. D. A. Thomas impressively so. Mid- 
week prospects were brighter, but the market has not -recovered 
to a great extent, and the latest report on ‘Change is that it was 
quiet and the tone a little irregular, buyers and sellers holding 
their hands. For some coals the demand is good. Admiralty 
coals are well placed for September ; good stems and 
ample tonnage at command. Quotations for first and 
second steam firm, cheaper coals easy; best smalls scarce. 

test :—Best large steam, ]6s. to 16s. 3d.; small parcels have 
been sold for as much as 16s. 6d., and even 16s. 9d.; best seconds, 
lds. 3d. to 15s, 9d.; ordinaries, 14s. 6d. to 15s.; best drys, 
15s, 6d. to 16s.; ordinary drys, 13s. 6d. to 14s. 3d.; best washed 
nuts, 12s. 6d. to 13s.; seconds, 11s. 6d. to 12s.; best washed peas, 
lls, 6d. to 12s.; seconds, 10s. to 11s.; best bunker smalls, 8s. 3d. to 
8s, 6d.; best ordinaries, 7s. 3d. to 7s. 9d.; cargo smalls, 6s. 6d. to 
7s. 3d.; inferior kinds, 6s. to 6s. 6d.; best Monmouthshire black 
vein, 15s. to 15s. 3d.; ordinary Western Valfeys, 14s. to 14s. 6d.; 
best Eastern Valleys, 13s. 6d. to 13s. 9d.; seconds, 12s. 9d. to 
13s. 3d. Bituminous: Very best households, 17s. to 18s.; best 
ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. to 17s. 3d.; 
brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 
10s. 9d. to lls. 3d.; through, 9s. 6d. to 10s.; smalls, 7s. to 
7s. 3d.; patent fuel, 14s. 3d. to 15s. 3d. Coke: Special foundry, 
24s. to 26s. 6d.; foundry, 18s. to 20s.; furnace, 16s. 9d 
17s. 3d. Pitwood, ex ship, 18s. 3d. to 19s, 9d. 


Newport, Mon., Coals. 

Shipments last week, 57,390 foreign ; 19,666 coastwise. 
Better tonnage coming in this week. Supplies ample ; quotations 
advanced a little for distant dates, but colliery owners find it 
difficult to get improvement on prices ruling. Latest :—Very best 
black. vein, 14s. 9d. to 15s.; Western Valleys, 14s. to 14s. 3d.; 
Eastern Valleys, 13s. 3d. to 13s. 6d.; other kinds, 12s. 6d. to 
13s.; best smalls, 7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 7s. 3d.; 
inferiors, 6s. to 6s. 6d. Bituminons: Best households, 15s. 6d. 
to 16s.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. Coke, 
foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, 
ex-ship, 18s, 3d. to 18s, 9d. Smalls, abundant. 


Swansea Coals. 

The past week was a disturbed one with a bad effect 
generally. Coal and patent fuel shipments lessened considerably 
—67,000 tons only. This week effect is slowly wearing, but de- 
mand is much below average. Swansea large lower quotations, red 
vein weak, but machine coals better ; slight advance in request for 
rubbly culm. Latest:—Best malting, 22s. to 23s. net; seconds, 
17s, 6d. to 19s. 6d. net; big vein, 15s to 16s. 6d., less 24; red 
vein, lls. 6d. to 12s. 6d., less 24 ; machine-made cobbles, Z1s. to 
22s. 6d. net; Paris nuts, 23s. to 24s. 6d. net; French nuts, 
23s. 6d. to 25s. 6d. net; German nuts, 23s. 6d. to 25s. 6d. net ; 
beans, 19s. to 21s. net ; machine-made large peas, 10s. to 11s. 6d. 
net ; fine peas, 9s. to 10s. net ; rabbly culm, 5s. 3d. to 5s. 9d., 
less 24; duff, 3s. to 3s. 3d. net. Steam coal: Best large, 
l6s. to 16s. 6d.; seconds, 12s. to 12s. 9d. ; bunkers, 9s, 3d. to 
10s,; small, 6s, 9d. to 8s., all less 23. Bituminous: No. 3 
Rhondda, 17s. 6d. to 18s. 6d. ; through, 14s. 9d. to 15s, ; small, 
10s, to 11s.; patent fuel, 13s. 9d. to 14s., all less 24. Coal quota- 
tions all f.o,b, net cash 30 days. 


Iron and Steel. 
Considerihble ine»renience is now being fet ‘n iron- 
® 


Makers of pipes and tubes are | 


to | 


making circles through the non-receipt of Spanish ore. Last week 
there was only one arrival, and that was consigned to Ebbw Vale, 
3346 tons from San Juan. In the matter of pig iron, several were 
received last week:—One from Neweastle, 650 tons; two from 
Maryport, 1030 tons, and one from Harrington, 670 tons. Later 
in the week 1701 tons came from Middlesbrough for Newport. 
One cargo of steel bars came from Stockholm, and one cargo of 
steel bars from Bruges, for Newport. Whitehaven sent one 
cargo of pig iron to Swansea. After my despatch last week 
Newport sent a tine cargo of rails—2750 tons—to Brazil. Ebbw 
Vale received a further supply of 2400 tons ore from San- 
tander this week, but no receipts came from Bilbao, Latest 
market quotations, Swansea :—On the Metal Exchange this week 
the following quotations were given: Steel bars, Siemens, 
£5 to £5 2s 6d.; Bessemer, £5. Iron ore, Cardiff or Newport : 
Rubio, 19s. 3d. to 19s. 9d. Pig iron: Hematite mixed numbers, 
64s. 104d cash, 65s. 14d. month. Welsh hematite, 69s. to 70s, d.d. 
Middlesbrough, 49s. cash, 49s. 3d. month. Scotch, 55s. cash, 
55s. 3d. month. East Coast hematite, 69s. to 70s. c.i.f.; West 
Coast, 68s. to 69s. Other quotations: Stockton, £158 12s. 6d., 
£157 17s. 6d. three months; copper, £55 cash, £55 13s. 9d. 
three months ; lead, English, £13 2s. 6d. ; Spanish, £12 12s. 6d.; 
spelter, £23 10s.; silver, 24,;d. per oz. 








Tin-plate. 

The vigorous work carried on by the Swansea tin-platers 
was well shown last week by the make nearly reaching 100,000 
boxes. The actual figures were: received from works, 98,258 boxes. 
The result of this was that after the shipment of 59,767, the stock 
kept in dock, warehouses, and vans totalled 210,383 boxes. The 
trade continues its animated character, and in several districts the 
make is well maintained. The Midland and Morristown mills were 
idle for some days owing to a slackness in the receipt of tin-plate. 
The dispute with the workmen at the Gilbertson works at Pontar- 
dawe has continued, and there are no signs, so far, of any peace- 
able development. Latest prices, ordinary tin-plate: Bessemer 
and Siemens, 14s. to 14s. 14d.; ternes, 24s. 6d. to 25s.; C.A. roofing 
| sheets, £9 to £9 10s.; big sheets for galvanising, £9 to £9 10s.; 
finished black plate, £11 15s.; galvanised sheets, 24 g., £11 5s. to 

| £11 10s. per ton. 





Llanelly. 

A busy week in shipping would have been a certainty, it 
was considered, but for the coal trade dissension, which more or 
less affected all the ports of the Bristol Channel. The leading 
industry—tin-plate—continues to exhibit gratifying signs. Expan- 
sions are the order of the day, and at the present rate of progress 
it is estimated that the new mills of R. Thomas and Co, will be in 
active operation in January. That the trade of the port is pro- 
gressing, and not in the stagnant condition feared, was evidenced 
by returns of shipping, showing an increase had taken place over 
the corresponding period of last year. 


Port Talbot. 

There was increased traffic at the port last week, 8310 tons 
being exported, but there was a decrease in the imports. Coal 
shipments compared favourably, 31,295 tons being despatched to 
foreign destinations, and 3654 tons coastwise ; 710 tons of pig iron 
were imported. The total shipments amounted to 3297 tons. 


Spelter Developments in South Wales. 

During the past week an interview took place between 
the manager and some of the leading workmen of the Swansea 
| Vale Spelter Works, but no settlement was arrived at. This was 
unfortunate, and especially as the trade is in a hopeful condition. 
A project is now in hand to utilise the old zinc works at Llansamlet 
Lower, Swansea, and it is stated that Dillwyn and Co. intend to 
extend their spelter furnaces from fourteen to twenty of the latest 
type. The works will then be the largest in the district. 








| NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
| (From our own Correspondent.) 


Rheinland-Westphalia. 

THE business transacted during the week has been pretty 
satisfactory, both in the raw and in the manufactured iron depart- 
ment. A slightly improved condition prevails generally, prices 
tending upwards, and the majority of the mills and factories are 
well occupied. The trade in semi-tinished steel leaves much to be 
desired, especially with regard toexport. Raw bars in basic stand 
at M. 87.50 p.t., billets M. 100 p.t., and plates M. 102.50 p.t. Bars 
are quiet. In hoops a pretty active trade isdone. A tolerably 
good business continues to be transacted in the plate and sheet 
department, and the wire industry shows an improving tone. 


Steel Convention. 

Sales of the Steel Convention in August of this year have 
been 446,589 t., as compared with 393,799 t. in July of this year, 
and against 419,016 t. in August, 1909. This shows an increase of 
52,790 t., when compared with July of this year, and 27,573 t. 
against August last year. Of this year’s August deliveries, 
115,162 t. fall to semi-finished steel—102,067 t. in July of this 
year, and 120,926 t. in August, 1909; railway material, 181,727 t. 
—143,354 t. in July of this year, and 162,686 t. in August, 1909 ; 
sectional iron, 149,700 t., as compared with 148,378 t. in July of 
this year, and against 135,404 t. in August, 1909. 





| List Quotations. 
The following are the latest list quotations, per ton free at 
works :—Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50 
p.t.; Nassau red iron ore, M. 12.50 to M. 13 p.t.; spiegeleisen, 10 
to 12 per cent. grade, M. 63 to M. 65; white forge pig, M. 58 to 
M. 60; iron for steel making, Siegerland, M. 59; the same, Rhein- 
land-Westphalia, M. 62 to M. 63; basic, free Luxemburg, M. 53 to 
M. 55; Luxemburg forge pig, free Luxemburg, M. 49 to M. 51; 
| German foundry pig, No. 1, M. 63to M. 65 ; No. 3, M. 62 to M. 64; 
| German hematite, M. 65 to M 67; good merchant bars, common 
| quality, M. 130; barsin basic, M. 112 to M. 115 ; hoops, M. 137.50 
to M. 142.50; steel plates, M. 120to M. 122; boiler plates, M. 132; 
| sheets, M. 135 to M. 140; drawn wire in iron or steel, M. 125 to 
| M. 130. 


The German Coal Market. 
A fairly steady tone prevails in the coal trade, both 
engine and house fuel meeting with moderate request. Prices 
have not changed since last report. 


Austria-Hungary. 

Demand and inquiry are lively, and the condition of the 
iron market is rather more favourable than a few months ago ; 
three to four weeks is the term of delivery asked by the iron- 
works, while the manufacturing shops ask five to six weeks. A 
specially good business is done in sheets; supplies, in some 
instances, have proved insufficient, owing to a very brisk employ- 
ment in the enamelling industries. Girders sell regularly at firm 
prices, plates are without improvement. Next week the second 
part of the order for pipes for the Prague Waterworks, worth 
eight million crowns, will be given out ; the first part of the order 
was placed some time ago with the French works in Pont-ai- 
Mousson. The Bohemian machine industry is detrimentally 
influenced by the continued depression on inland and foreign 
markets; home consumption in machines shows a decrease of 
20 to 25 per cent. against last year. Besides the increasing com- 
petition of inland shops, Germany has also been a very keen rival, 
and the prices asked by the latter, especially in the border dis- 
tricts, are often lower, in spite of freights and duties, than those 














quoted by inland firms. Prospects in the machine department are 
not favourable. An insufficient demand is reported in the coal] 
industry, while coke has been in slightly better request during tho 
past few weeks, 


Fair Accounts from Belgium. 

The general condition of the iron and steel industry 
during this week and the last has been rather favourable. More 
orders are coming in, and the outlook is encouraging. The pir 
iron produced meets with ready consumption at 67f. p.t. for 
common sorts, 72f. to 74f. p.t. is quoted for basic, and 72f. p t. for 
foundry pig. Plenty of work is secured in the semi-finished stee| 
trade, both for home and foreign consumption, prices varying 
between 97f. and 98f, p.t. for raw bars ; plates stand at 116f. p.t. . 
billets, 113.50f. p.t. Consumers and dealers show less reserve as 
regards scrap iron, Bars are generally quoted £5 p.t., while in 
July the average price was £4 18s. p.t. for export. For rails the 
old price of £5 2s. for export and 150f. p.t. for home consumption 


isquoted. A hand-to-mouth sort of business is done in plates and 
sheets. Constructional plates sell at 145f. p.t. Some fair orders 


were secured in the locomotive and‘tank industry. Machines and 
parts of machines were likewise in fair demand. There is no 
material change to relate in the coal industry, a moderately good 
business being done in house coal, as well as in engine fuel. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 14th, 

AN optimistic spirit prevails in iron and steel circles with 
reference to the demand for furnace and mill products for the rest 
of the year. In a few lines consumption is heavy, such as tin 
plates and merchant steel. Large consumers have but little stock 
on hand, and new work is coming in. There has been manifest 
for some months a strong desire among manufacturers to expand 
export trade. To this end a meeting of a large number of 
manufacturers was held in this city, who organised the American 
Manufacturers’ Export Association for the purpose of co-ordinating 
efforts to secure more business beyond the seas. The transporta- 
tion companies will be asked to make rates that will encourage 
exportation, and many other things will be done to the same end. 
The value of breadstutfs exported is much larger than for this 
time last year. New York capitalists yesterday agreed to furnish 
sufficient funds to build a railway to traverse the entire province 
of Alberta, 700 miles from the National Boundary to Peace River 
Landing. Producers of coal are interested. Further favourable 
reports are received to-day from the California oilfields, and 
also that damage has been done by four flowing wells taking 
fire and throwing fierce flames high in the air. Autumnal 
iron and steel requirements are not being crowded in with 
the usual momentum, and hence lessened productive activity is 
noticed at many centres. Managers exhibit no disposition to 
accumulate stocks beyond conservative limits. Crude steel has 
not weakened any further. Most of the extensions of capacity 
projected a year ago have been completed, and the country is now 
secure in an abundant supply of raw and finished material for an 
indefinite period. Furnace and mill people will now wait for a 
natural enlargement of demand. The most encouraging develop- 
ments are taking place in the dominion, and owing to the difficulty 
of securing Oriental labour, railway building on one or two lines 
is checked. Pipe line construction is being actively prosecuted in 
the oil fields, and pipe makers are crowded with work. The 
present slackening down in other directions will keep prices at a 
low level for the rest of the year at least. About 60,000 striking 
miners have returned to work during the past few days, and at the 
present time there is no trouble among coal, iron, or steel workers 
to speak of, which would interfere with a needed supply. The 
immense crops are now being moved to centres of distribution, and 
crop-moving roads find their capacity taxed. The immense 
additions to rolling stock during the past few months renders 
expeditious movement easy. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. HERBERT MEASURES asks us to inform our readers that he 
is removing to 110, Cannon-street, E.C., from 4, Exchange-parade, 
Southwark, on the 27th instant. 

Mr. W. Vincent Waite, late works manager to Bruce Peebles 
and Co., Limited, has left this firm in order to start business on 
his own account in Cardiff. 

Crort AND PERKINS, Limited, power transmission engineers, 
Bradford, Yorks, have appointed Frank R. Cerrito and Co., Ex- 
change-buildings, Stephenson-place, Birmingham, as their agents 
for Warwickshire, Staffordshire, Worcestershire, and Shropshire. 

Mr. W. P. BuTrerrreLpD informs us that he has converted his 
business into a private limited company, under the style and title 
of W. P. Butterfield, Limited. We understand that many of the 
staff have taken shares in the company, and that no outside capital 
has been subscribed. 

THe Miptanp Manvracturtnc Company, Limited, Celtic 
Works, Sheffield, advises us that it has now closed its London 
agency, previously held by Messrs. Lawler and Muirhead, 39, Lime- 
street, E.C., and that it proposes to work its London business 
direct from the Sheffield offices in future. 

20BEY AND Co., Limited, of Lincoln, obtained a silver medal 
for their improved traction engine at the Staffordshire Agricultural 
Society’s Show, held last month, which was the only award ; and 
this firm has also been awarded a silver medal for its traction 
engine at the Newport and District Agricultural Society’s Show, 
which was the only award. 








Contracts.—The Lilleshall Company, Limited, Oakengates, 
Shropshire, has recently received an order for a large Nurnburg 
gas engine of 1700 brake horse-power of its double-acting tandem 
type from Albright and Wilson, Limited, Oldbury, near Birming- 
ham. The engine is for use wich producer gas and will be direct- 
coupled to an alternate current generator. 

THE CLYDE AND Deep DravGut STEAMERS.—That the decision 
of the Clyde Trust further to deepen the river channel to meet the 
increased size and draught of steamers trading to the Port of 
Glasgow was imperatively ealled for is already receiving confirma- 
tion. Having loaded 7300 tons of cargo and 3200 tons of coal— 
10,500 tons in all—the steamer Cyclops, one of Alfred Holt and Co.’s 
new fleet of Australian traders, could not make astart on Saturday, 
17th inst., from her berth at Yorkhill basin, owing to low tide due 
to easterly winds, and her departure was delayed till next day, 
Sunday, when she safely negotiated the river, drawing a trifle over 
29ft. of water. In respect of deadweight cargo and draught of 
water this breaks all Clyde records, although the Lusitania when 
taken from her builders’ basin at Clydebank to the Tail of the Bank 
in the summer of 1907 drew slightly more. The need for 
increased and uniform depth all the way from Yorkhill to Greenock 
will be further emphasised with the advent of the new Holt liners, 
which are to begin service from the Clyde to Australia in November. 
At the launch of the first of these vessels, the A®neas, from the 
yard of Messrs. Workman, Clark and Co., Belfast, on August 23rd, 
Mr. R. D. Holt expressed the hope that the ee Trustees would 
deepen the river sufficiently to enable the Aineas and the two 
sister ships following her. with their draught of 31ft. 6in. when 
loaded to sail right from Yorkhill. The new vessels are of 19,500 
tons displacement, and are 509ft. in length overall, 60ft. beam and 
40ft. moulded depth. They are twin-screw vessels driven by two 
sets of triple-expansion engines fitted by their builders, 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is com icated from abroad the name and address 
of the Communicator printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
ond of the abridgment is the date of the adverti t of the pt 
of the complete specification. 
"Any person may on any of the grounds mentioned in the Acts, within 

nonths of the date given at the end of the abridgment, give notice at 


two mont 


the Patent-ofice of opposition to the grant of Patent. 





STEAM GENERATORS. 


4774. February 25th, 1910.—AN IMPROVED CRross-BOX FOR Con- 
NECTING THE HEADERS OF A WATER-TUBE BOILER WITH THE 
Main STEAM Drum, Galloways, Limited, and Henry Pilling, 
of Knott Mill Ironworks, Manchester. 

The cross drum B is connected at its lower end by tubes C to 
the vertical headers D at the front end of the boiler, and to the 
top drum A by means of an angle ring E, which preserves its 
right-angle formation at all parts. In order to facilitate this 
construction the diameter of the cross drum is made about half 
that of the main drum, and the cross drum is so fixed that its 
horizontal axis is about level with the underside of the main drum. 










The cross drum K similarly connects the top drum with the 
headers at the rear end of the boiler by means of tubes. The 
steam and water flow between the cross and the top drums through 
openings F in the latter, arranged as shown, so as not to need the 
removal of a large amount of metal at any one part, and leaving 
sufficient longitudinal strips G to maintain the strength of the 
drum at the same value as that of the riveted seams. Much 
higher pressures can consequently be employed with safety, and 
the largest size of drum that can be employed is not limited, as in 
previous constructions, by the weakening caused by the apertures 
required for the cross-box.—<A ugust 31st, 1910. 


INTERNAL COMBUSTION] ENGINES. 


27,618. November 27th, 1909.—IMPROVEMENTS IN THE VALVE 
GEAR MECHANISM OF INTERNAL COMBUSTION ENGINES, Allan 
Heathcote Williams, of Greenbank House, Chester. 

The invention relates to improvements in operating gear for the 
valve mechanism of internal combustion engines of that type in 
which the valves are rotated with an intermittent movement by 
means of a gear consisting of a continuously rotating element or 
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cam engaging a sprocket wheel or the like on the valve spindle. 
The features of the invention consist in forming the sprocket wheel 
on the valve spindle with a series of curved studs and construct- 
ing the continuously rotating cam as a multi-grooved drum, the 
grooves in which are true rings where they correspond to the 
stationary period of the valve, But are locally and uniformly dis- 
posed obliquely where they correspond to the flicking movement 
of the valve, so that the valve may be held stationary on its seat- 
ing whenever there is a pressure in the cylinder, as on the 
compression and firing strokes, and given a quick flicking move- 
ment when its position is required to be changed. There is thus 
much less wear on the valve, and its speed is lower than usual, 
with consequent beneficial results from the point of view of lubri- 
cation, —A ugust 31st, 1910, 


DYNAMOS AND MOTORS. 


21,179. September 16th, 1909.—IMPROVEMENTS IN AND RELATING 
TO HoMoPOLAR GENERATORS AND MOTORS AND OTHER 
ELECTRICAL MACHINES HAVING A LARGE NUMBER OF COLLECTOR 
Rines, Ralph Henry Barbour, of Tiltwood, Crawley Down, 
Sussex, 

A is the armature core or shaft and BB are collector rings 
surrounding the same, and here shown as arranged in two groups 
between casings consisting of annular supports or flanges C C! 
which also serve as the poles, the flange C! being integral with the 
core A, whilst the flanges CC closely fit the latter. By means of 
the bolts D, jacketed with insulating material, which traverse 
holes in the annular flanges or poles CC! and the rings B, the 
latter and the annular supports or flanges are bolted together into 
a sclid mass, so that each group of rings B forms a rigid cylinder 
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| or shell which surrounds the shaft or core, but is separated there- 
| from by a cylindrical air space R which uninterruptedly surrounds 
the shaft beneath the rings. The rings B are separated from each 
| other and from the annular flanges or poles CC! by washers or 
| distance pieces E, also traversed by the bolts D. Although not 
| shown in the construction illustrated, there are twelve washers 
| between each pair of rings, one on each bolt. If necessary the air 
spaces may be provided by suitably reducing the diameter of the 
armature core or shaft beneath the rings B as shown, and air 
passages may lead into the air spaces from the ends of the 
armature. The detail on the right shows an annular support or 
pole built up with a number of laminations F, whose spring when 
bolted up provides the elasticity, whereby axial expansion of the 
collector rings relatively to the core or shaft is permitted. Or 
such elasticity might be provided by the employment of spring 
washers or distance pieces E.—A ugust 31st, 1910. 


TELEGRAPHS AND TELEPHONES. 


26,250. November 12th, 1909.—IMPROVEMENTS IN OR RELATING 
TO INDUCTANCE COILS FOR SUBMARINE AND OTHER ELECTRIC 
Cases, Siemens Brothers and Company, Limited, of Caxton 
House, Tothill-street, Westminster, in the County of London, 
electrical engineers, and William Dieselhorst, of 182, Victoria- 
road, Old Charlton, Kent. 

This invention relates to the insulation of inductance coil 
arrangements intended to be inserted into electric cables for sub- 
marine or other use, the conductors forming the winding of such 
coils being insulated with a more or less hygroscopic material such 
as cotton, silk, paper, &c., and the coil or coils being surrounded 
by ordinary insulation of a non-hygroscopic kind, such as gutta- 
percha or india-rubber. The object of the present invention is to 
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prevent moisture from being gradually absorbed by the hygro- 
scopic insulating material through or from the external non-hygro- 
scopic material either in consequence of endosmose or otherwise, 
an effect which has been found to occur after a time, thereby 
leading to deterioration of the inductance arrangement, even 
although the surrounding non-hygroscopic covering be stil! 
what would be termed mechanically perfect and water-tight. 
According to this invention, this deterioration is prevented by 
providing the inductance coil witha light sheathing of impermeable 
metallic or non-metallic material of any suitable kind which will 
prevent the endosmotic action, such as tin-foil or lead-foil, for 
instance. This sheathing is preferably interposed either directly 
between the hygroscopic and non-hygroscopic materials, although, 
in some cases, it may be arranged between the layers of the latter. 
August 31st, 1910. 





MOTOR CARS AND ROAD TRAFFIC. 


20,738. September 10th, 1909.—IMPROVEMENTS IN MoTOR LORRIES, 
Charles Burrell and William Campbell Wilson, both of 
St. Nicholas Works, Thetford. 

This invention has for its object the application to a lorry driven 
by an, engine of the traction engine type of a combined arrange- 
ment for driving the rear wheels which has before been proposed 
for engines of another type. The engine at the front of the lorry 
is of the traction engine type, that is to say, it is placed on the top 
of a horizontal locomotive boiler, but the differential gear B is 
arranged on the countershaft C of the engine, and the rear wheels 
D are independently driven by two chains E gearing with chain 
wheels S fixed tothe countershaft. Atthe rear the chains E gear with 
chain wheels P free to turn on a shaft F carried by a pair of bars 
or frames G, pivoted toa perch bar H fixed to the frame of the 
lorry, and these bars or frames G also carry the axle K on which 
the rear wheels D are free to turn. The rear chain wheels P have 
fixed to them pinions J gearing with internal rings of teeth R on 
the rear wheels or which are otherwise geared to them. It will be 
seen that by this arrangement the rear wheels can move up and 








down independently of each other relatively to the body of the 
lorry. ‘I'he above-mentioned birs or frames G are adjustable 
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in length as shown, so that any slack in the driving chains 
can be readily taken up.— August 31st, 1910. 


PUMPING AND BLOWING MACHINERY. 


29,260. December 14th, 1909.—IMPROVEMENTS IN OR RELATING 
TO CENTRIFUGAL Pumps, the Pulsometer Engineering Com- 
pany, Limited, of Nine Elms Ironworks, Reading, and Jorgen 
Bjérnstad, of 5, Maitland-road, Reading. 

The diffuser A, which is made separate from the pump casing B, 
is attached to the appropriate pirt of the latter by screws C, 
which, however, in lieu of being solid, as usual, are hollow, so that 
communication is established at one side with a chamber D in one 
part of the casing, adapted to receive the head E of the screw, 
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and at the other side with a chamber F or recess forming a con- 
tinuation of the screw-threaded hole in which the screw is fixed. 
These chambers D and F communicate respectively with the 
chambers G and H at opposite sides of the impeller W by suitable 
holes or passages K and M respectively, so that it will be seen 
liquid can flow from one side of the impeller to the other, and 
thereby equalise the pressure on the two sides of the impeller so as 
to obviate end thrust. N represents the passages for enabling 
liquid to enter the balancing chamber O. A modified construction 
is also dealt with.—A ugust 31st, 1910. 


TRANSMISSION OF POWER. 


27,084. November 22nd, 1909.—IMPROVEMENTS IN CHANGE-SPEED 
AND REVERSING GEAR, Herbert Henry Ford, of ‘‘ Bonair,” 
Lansdown-road, Bath. 

The change-speed and reversing gear forming the subject of this 
invention is of the type in which the driving and driven shafts 
are in line with each other, and one of them, say, the driving 
shaft, carries a number of wheels, whilst the other, say, the driven 
shaft, carries two wheels—one for forward and the other for back- 
ward driving. There is an intermediate shaft parallel to the other 
shafts and carrying a number of wheels corresponding to but not 
in gear with those on the driving and driven shafts. Motion is 
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communicated from the driving to the driven shaft by putting «n 
idle wheel into gear with one of the wheels of the driving shaft 
and the corresponding wheel on the intermediate shaft, and in the 
case of forward motion a second idle wheel into gear with the 
forward motion wheel on the driven shaft and with the corre- 
sponding wheel on the intermediate shaft, or in the case of reverse 
motion by putting a pair of idle wheels, which are in gear with 
each other, one into gear with the reverse motion wheel on the 
driven shaft and the other into gear with the corresponding wheel 
on the intermediate shaft. The idle wheels are carried by pivoted 
arms acted on by cams fixed to a cam shaft, so that by turning the 
cam shaft the idle wheels are successively put into gear with the 
pairs of wheels on the driving and intermediate shafts. A direct 
drive can be obtained by clutching the driving and driven shafts 
together, the cam shaft in this case being turned so as to throw 
all the idle wheels out of gear.—A gust 31st, 1910. 


4681. February 24th, 1910.—IMPROVEMENTS IN OR RELATING TO 
DrIviING MECHANISM FOR PETROL ELECTRIC APPARATUS, 
Felten and Guilleaume-Lalmeyerwerke Aktien Gesellschaft, of 45, 
Hochsterstrasse, Frankfurt a/M, Germany, and Friedel Col- 
lischonn, engineer, of 45, Hochsterstrasse, Frankfurt a/M, 
Germany. 

The dynamo G driven by the petrol motor P supplies current to 
the two electric motors M N, the coupling K being out of gear 
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and the motors acting directly or indirectly on the vehicle wheels. 
In order to disengage the electric drive and to drive directly by 
the petrol motor, the coupling K is engaged between the arma- 
ture of dynamo G and the differential gear D, so that the latter is 
driven through a bevel gearing and shaft E, whereby a mechanical 
drive is produced between the petrol motor and the wheels. It is 
essential] that each of the two driving wheels R and S should be 
driven by a separate electric motor and each of the electric 
motors if connected with a lateral wheel A C of the differential 
gear, the third element of which U can be connected with the 
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shaft of the petrol engine. This arrangement secures a far more 
powerful and certain starting of the vehicle than if, say, the 
electric motor drove both driving wheels through the differential | 
gear. In the latter case it might occur in starting that one wheel | 
remained inoperative and the other might rotate at double speed. 

This, as can be seen, is impossible when each wheel is driven sepa- 

rately. When the carriage has attained its normal speed the 

question of uniformly distributing the power to the two wheels is 

no longer so important as at starting, and the electric drive can | 
then be put out of gear, and by engaging the coupling a purely 

mechanical transmission of power can take place, the differential 

effect being maintained.—A wgust 31st, 1910. 


SHIPS AND BOATS. 


6349. November 19th, 1909.—IMPROVEMENTS IN BRAKE MECHAN- 
ISM FOR CAPSTANS, WINDLASSES, WINCHES, CABLE LIFTERS, 
AND OTHER HolstinG MACHINERY, Clarke, Chapman and Co , 
Limited. and William Dawson Cookson, both of Victoria 
Works, Gateshead-on-Tyne. 


A is the brake sheave surrounded by the brake band C. Each 


end of the brake band C is connected by a link Eto an excentric F, | 


the adjacent ends of the two links E being formed as excentric 
straps G. Fixed, as by screw F!, to the excentrics F is an arm H 
that carries a toothed quadrant H! engaged by a worm W that is 
actuated from a hand wheel O through other worm gear X Y. The 
shaft of the hand wheel O is at right angles to the shaft P of the 
worm and worm wheel. The brake strap C is made in two parts 
pivoted together at J. The excentric F on which the strap G of 





proof masonry, and E that portion of the furnace which is in 
direct contact with the molten steel H. K is a yielding butfer of 
magnesite sand or asbestos wool, such as is sometimes used to 
better enable the part E of the furnace to expand, and, finally, M 
is the layer of sandy or granular fireproof material which, in this 
constructional example, slopes down in an outward direction 
because the bottom enlarges outwardly when it is heated. The 
layer M may be of considerably less thickness than is shown in the 
drawing. It may be so much reduced in height that the part E of 
the furnace rests almost on single grains only, which, when this 
part expands, then act in a manner similar to balls or rollers in 
bridge bearings or the like.—A ugust 31st, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





687.718. WATER-TUBE STEAM GENERATOR, «A, 
Diisseldort, Germany.— Filed June 9th, 1910. 

Two furnaces are provided, one of which is a gas generator. 

The walls are lined with feed-water heating tubes, and baffles are 


Gf. Burkhardt, 





arranged to deliver the products of combustion among these tubes. 
| The general arrangement is shown in the engraving. 
| two claims. 


| 967, 


There are 


810. APPARATUS FOR WITHDRAWING AIR AND WATER FROM 
STEAM Conpensers, /). B. Morison, Hartlepool, Euglaund.- 


the stands being so placed relatively to each other that both deliver 
the bar in the same direction at each rolling operation, and the 


968 465 























reduction in cross section is effected alternatelyZon one stand and 

then on the other. There are thirteen claims. 

968,327. Mrruop or SuGAR MANuractuRE, H.C, Christians 
Fanwood, N.J.— Filed January 13th, 1910. 

This patent is for a process of purifying sugar and like solutions, 

which consists in passing the solution through a series of centrifugal 

separating chambers having successively increasing rates of speed, 











Filed October 15th, 1908. 
There are no fewer than thirty-seven claims. The third 
adequately describes the invention. In steam condensing plant, 
the combination with a main condenser and a conduit for leading 
air and vapour therefrom of a water-ejecting device connected to 
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the rate of speed of each chamber increasing at different portions 
thereof, the speed imparted to the solution by one chamber being 
continued and increased in the next and succeeding chambers, and 
separating from the solution the impurities, suspended matter, 
and the like displaced by each chamber. There are seven claims. 
968,559. CHueck Vatve. #. H. Heilig, Shelby, lowa,—biled 
April 29th, 1909. “ 

This invention consists in placing the check valve in a separate 
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~ oC casing, which is dropped into an outer casting and secured as 
said conduit and forming a continuation thereof, means for causing | shown. There are three claims. 
a water to flow continuously through said water-ejecting device and | 9g8 §25, Toot ror UpsetTiNc AND CAULKING STAY Bouts, G. E. 
a steam jet device arranged to deliver steam into said conduit in Wood and Kk. C, Meier, Phanirville, Pa, assignors to Hein 
ja direction toward said water-ejecting device, so that the resulting Safety Boiler Company, St. Louis, Mo., a Corporation of 
one link E is mounted is displaced, as shown, in re- | superaérated water particles resulting from the condensation of Missouri.—Filed April 7th, 1909. 
lation to the excentric F on which the strap G of the | the steam will be driven into the water flowing through the water- 


other link E is mounted, so that both parts of the brake band 
are simultaneously applied or released by partial rotation of the 


excentrics. 
or with which the excentrics are formed in one, is mounted in suit- 
able bearings S, the lower bearing being furnished with a convex 
bearing plate Z for the rounded lower end of the spindle U. The 
left-hand bottom engraving is a sectional plan illustrating another 
arrangement of brake mechanism according to this invention. In 
this arrangement the excentric straps G embrace a common excen- 
tric F. The lever H carries a trunnion nut L, through which works 
a screw K mounted in bearings M and actuated by bevel gear N 
from a hand wheel on the shaft.— A gust 31st, 1910. 


MINES AND METALS. 


January 10th, 1909.—IMROVEMENTS IN ELECTRICAL [LNDUC- 


672. 


TION SMELTING FURNACES, Otto Mulacek and Frank Hallanck, | 


hoth of Kladno, Boke mia, A ustyria, 
The engraving shows, in vertical section, the application of the 





N° 672. 





| 
| 
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invention toa Kjellin furnace as a constructional example. A is 
the magnet yoke, B the primary coil, C a cooling jacket, D fire- 


A short spindle U on which the excentrics F are fixed, | 


| secure the cutters. 


ejecting device, and be discharged with the issuing water. 
| 967,884. 


111., a Corporation of Illinois.—KFiled March 10th, 1910. 





| 


replacing of cutting teeth when necessary. The chain consists of 
blocks and straps, the blocks being fitted with screws, as shown, to 
There are seven claims. 


968,465. Art or Rotiine, C. M. Grey, East Orange, N.J., 
assignor to New York Sieel Beam and Girder Company, New 
“ork, N.Y., a Corporation of New York.—Filed July 27th, 
1909. 
This invention refers to mills for rolling H sections having a web 


}and four flanges, two stands of rolls, each of which contains 


vertical and horizontal rolls, the axes of all of which rolls are in the 
same plane, the rolls of one set being provided with working 
surfaces adapted to operate on the web and on the faces of the 
flanges and on the edges of two of the flanges only, and the rolls of 
the other set being provided with working surfaces adapted to 
operate on the web and on the faces of the flanges and on the edges 
of the two other flanges not operated upon by the first set of rolls 





CHAIN FOR Mininc Macutines, C. #. Davis, Chicago, 
Ii1., assignor to Goodman Manufacturing Company, Chicago, 


This patent is altogether for details intended to facilitate the 


This patent is for a tool for upsetting and caulking hollow stay 
bolts, comprising a shank that is adapted to be connected to a 
power-operated hammer. A head on this shank is provided with 


[968,625 | 
‘om = 





a tapered guide that is adapted to project into the end of the bolt, 
lugs on the head have curved surfaces that cause the end of the 
bolt to be upset or mashed down so as to form a solid head on the 
bolt, and sharp edges on the lugs sink the peripheral edge of the 
bolt head into the plate through which the bolt passes. There are 
two claims. 
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STEAM TURBINES. 
ERNEST R. BRIGGS, Assoc. M. Inst. C.E., M.I. Mech. E, 
No. II.* 
To show more clearly the method of procedure explained 
in the previous article, an exaimple of a 3000-kilowatt 
“ bine running at 1500 revolutions per minute will be 
hen. This load is very nearly the maximum that can 
be obtained with a machine running at 1500 revolutions 
jer minute. Under similar conditions of operation 
I Load x (r.p.m.)? = constant, 
and, if the load be expressed in kilowatts, the constant 
may be taken between 6.5 to 7.0 x 10°. This, of course, 
is for the Parsons type of turbine. 
With the following conditions, 
= 38000 kilowatts 
= 1500 revolutions per minute 
= 150 lb. abs. 


By 


Load 

Speed . : 
Initial pressure in turbine 5 8 
Superheat 150 deg. Fah. 

Exhaust pressure } 2in. Hg. abs. is 
the overall efficiency ratio may be taken at 0.675, giving 
a steam consumption of 16 lb. per kilowatt hour, equal to 
13.33 lb. per second passing through the machine. The 
yolumes per pound are given in Fig. 2, already explained. 
The turbine is divided up into a number of expansions, 
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Fig. 2 (Repeated) 


each expansion having blades of equal length. As it is 
not possible to keep one diameter of shaft, the shaft is 
divided into sections, each with two or more expansions. 
Starting with a ratio of H/D = 0.07, and increasing the 
blade heights through successive expansions until H/D 
reaches a value not in excess of 0.15, will give the first 
section of one shaft diameter. The shaft is then increased, 
reducing H/D to 0.07 again, and the second section 
worked out until H/D approaches 0.15; and so on to the 
end of the turbine. 

Each expansion, in the present instance, will be divided 
into two parts, the first part having blades with an 
exit angle a 18 deg.; the second part with « = 
20 deg. The volumes are made to synchronise at 
the beginning of each part, and the number of rows in 
each part is fixed by the ratio of volume required by 
a = 18 deg. and a = 20 deg. Since H and D are con- 
stant for any one expansion, it will be seen from equation 
5 that the ratio of volume will be as the ratio of K for 
the assumed angles. Taking these from Table I., the 

5° 
0.522 ia OM: 
0.421 
therefore, the number of expansions in a turbine is found 
by dividing up the volumes as given in Fig. 2, such that 

vol. at end of expansion 


ratio of volumes = In its simplest form, 


moos — = 1.26, 
vol. at beginning of expansion 
and the total number of expansions (n) 
= Vol. af end of turbine _. sans, 
vol. at beginning 
In the present case this is 
300 cubic feet per Ib. _ 1.54": 


3.56 
hence n = 10,25. 

In actual practice the blades must, of course, consist of 
an integral number, and the last one or two expansions 
generally demand larger exit angles, which increases the 
volume ratio; the number of expansions therefore would 
be less than 10. In the present case, as will be seen, it 
consists of 8. The degree of reaction has been taken as 
Prog is, equal work is done in both moving and fixed 
yades, 

Having decided upon r and a, then, from (6), D for the 
first expansion becomes 

D* = Vol. per sec X 7 _ 8.56 x 18.88 x 7 
Kr 0.421 x 0.07 
D* = 11,270 
hence D 22.45in. 
22.45 x 0.07 = 1.57in. 
= constant, these figures can be slightly 


Since H D? 

modified to 
‘ D = 22in., H = 1fin. 

making the shaft diameter = 22in. — 12in. = 203in. As 

given above, V = aa? and for 1500 revolutions per 

minute 

V =655D; 

hence V = 6.55 x 22 = 144ft. per sec. 

From (12) the work per stage 


2 
for 18 deg. = saanG = 0.774 heat units, 
and for 20 deg. = 14" — 9, its. 
eg 23,400 0.886 heat units 
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It is next necessary to find the heat utilised for the first 
part of expansion1. Volume at beginning of first part = 3.56 
cubic feet per lb. and the volume at beginning of second 
part = 3.56 x 1.24 = 4.41 cubic feet per lb. From 
Fig. 2 at 3.56 cubic feet the heat units = 0, at 4.41 cubic 
feet the heat units = 14. Therefore the number of 

14 
0.774 
9 rows in body = 18 rows total. The actual heat utilised 
= 18 x 0.774 = 13.9 heat units, and the volume at end 
of first part taken from Fig. 2 = 4.4 cubic feet per lb. 

The volume at the end of the second part = 4.4 x 1.24 
= 5.45 cubic feet. The heat corresponding to this volume 
= 26.5 heat units; .. heat to be utilised during the 
second part = 26.5,— 13.9 = 12.6, and the number of 

12.6 
0.886 
utilised = 14 x 0.886 = 12.4 heat units; making a total 


stages required = = 18.1; say, 9 rows in shaft and 


stages = 14.2; say,7 + 7 = 14; heat actually 


of 13.9 + 12.4 = 26.3 heat units for expansion 1, corre- 


sponding to a final volume of 5.43 cubic feet per lb. 
Expansion 2.—Vol. per sec. = 5.43 X 13.83 = 72.5 
cubic feet. 


ros 1208; 
also, from the shaft diameter, D — H = 203. The 
easiest way to solve this is with the slide rule, by setting 
the cursor to 1203 on Scale A (right-hand half) and 
putting a pencil mark against the shaft diameter, 20jin., 
on scale D, then scale B will read H at the cursor and 
the left-hand end of scale C will read the mean diameter 
D on seale D. This is done by adjusting the slide so 
that D = 20zin. = H in much the same way that cube 
roots are read off. A little practice will show that the 
reading of H and D is simpler than the explanation. For 
expansion 2 it will be found that 

H = 23in. and D = 223in. 

V = 6.55 x 223 = 149ft. per sec. 

Work per stage 


Hp? = 725 x7 
0. 


Q2 4 
at 18 deg. = 140° _ (,829 heat units 
26,800 
2 
at 20 deg. = 149° _ 0.949 heat units 
23,400 


Volume at end of first part = 5.43 x 1.24 = 6.75 cubic 
feet per lb., giving 39 — 26.38 = 12.7 heat units as heat 
to be utilised in first part. 

12.7 - 
Ph onset 7 
0.829 - 

stages for first part. Actual heat utilised = 14 x 0.829 
= 11.6 heat units, making a total of 11.6 + 26.3 = 


Number of stages = = 15.3; say, 7 14 


37.9 heat units, corresponding to a volume of 6.60 cubic | 


feet. The volume at end of second part = 6.6 x 1.24 
= 8.2 cubic feet, giving 50.5 — 37.9 = 12.6 heat units 
to be utilised. 


= 13.3; say, 6 + 6 = 12 


7 12.6 
Number of stages 0.949 
stages for second part. Heat actually utilised = 12 x 
0.949 = 11.4 heat units, making a total of 11.4 + 37.9 
= 49.3 heat units, corresponding to a volume of 8.03 cubic 
feet per lb. 

Expansion 3.—Proceeding in exactly the same way as 
in expansion 2, we get a blade height of H = 3}in., and 
a mean diameter of D = 23%in. The work done per stage 
for a = 18 deg. = 0.893 heat units and for a = 20 deg. 
= 1.023 heat units. For the first part the number of 
stages will be 7 + 7 ='14, using 12.5 heat units, and for 
the second part the number of stages will be 6 + 6 = 12, 
using 12.3 heat units, making a total of 12.8 + 12.5 + 
49.3 = 74.1 heat units, corresponding to a volume of 
12.0 cubic feet per lb. 





with the same power at a slower speed, there would be 
| very little difficulty in proceeding with the design of this 
| last section on exactly the same lines as the two previous 
| examples, using the same angles for the first expansion 
| or two, and only increasing a for the last few rows of the 
| turbine. But with a machine practically up to the limit, 
| as this one is, in power and speed, the last section will of 
| necessity be a matter of compromise. The maximum 


TABLE II. 

















4 + - | No of 3 : 
| Sig S| | rows in Z So . % | 2 
ae ae ee ae 3 | 83i &| 2 te 
| $1 8/3] Si al «| 2 | sflesic| 3s 
| &| Sle) 2| $/| S] g-| Se) 718) 3* 
| ba a 4 | x at = 
Be) @ ia; el a) as} os | ™ 54/8 
Ee Se Se es Ee 7 8 9 /10/ 11 
1 | 208/19] 18° | 9 | 9 | 13-9] 0-774! @ | 1, | 230 
| | 20° | 7 | 7 | 12-4 | 0-886; g§ | 14 | 230 
2 | 20g | 23 | 18° | 7 | 7 | 11-6} 0-829; g | 14 | 238 
| 20° | 6 | 6 | 11-4/ 0-949) g | 14 | 238 
| 
3 | 208 | 32] 18° | 7 | 7 | 12-5} 0-898; g | 13 | 248 
| | 20°} 6 | 6 | 12-3} 1-023) g | 14 | 248 
4 |30 |2)/18° | 4 | 4 | 18-5) 1-685 | @ | 14 | 340 
| 20° | 3 | 8 | 11-6] 1-930] g§ | 1g | 340 
5 | 30 | 38/18 | 3 | 3 | 10-8] 1-81 | 4 | 14 | 352 
| 20° | 3 | 3 | 12-6] 2-08 | 4 | 1§ | 352 
6 | 30 | 53 | 18° 3 | 11-8| 1-975 | 4 | 18 | 368 
PIF. 2-112 9-1| 2-26 | % | 18 | 368 
7 |38 | 5p] 18° | 3 | 8 | 17-9] 2-99 | & | 1g | 452 
22 | 2 | 2 | 16-2] 4-04 | § | 18 | 452 
8 | 38 | 62/22? | 3 | 3 | 26-0] 4-33. | 4% | 1¢| 468 
26° | 2 | 2 | 27-7|6-92 | § | 1# | 468 
Total 70 + 70 | 231-2 








| surface speed of the shaft should not exceed 250ft. per 
| second, otherwise considerable difficulty with be experi- 
| enced in designing the shaft, even when steel of a very high 
| tensile strength is used. The shaft not only has to with- 

stand stresses due to its own weight when running at a 

speed higher than normal, to allow for light load speeds, 
|and momentary racing, due to the load on the turbine 
suddenly coming off, but, in addition, it has to carry the 
heavy load of the blading without any compensating 
strength. It is the stress due to the blading, super- 
imposed on that due to the shaft alone, which determines 
the shaft thickness, and the higher the stress due to the 
shaft itself the thicker must the metal be made; all this 
tells on the bearings and, consequently, on the overall 
length of the machine. 
| Taking, therefore, the figure of 250ft. per second as the 
| maximum shaft velocity at normal speed, the diameter 
| will be, say, 38in. Retaining an exit angle of 18 deg. for 
| the first part, 

9 43.5 X 13.33 x 7 
“— 0.421 
from which H = 5}in. and D = 43}in. 
| V = 6.55 xX 48} = 283ft. per second. 
| It will be found on trial that, using an exit angle of 
| 20 deg. for the second part, only three or four stages 
would be required for the first part; hence, it is better to 
use an angle of 22 deg. for the second part. 
The work per stage wil) be 


for 18 deg. = 


= 9650, 


| 
| 
| 





= 2.99 heat units, 
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Fig. 8-WORKING PART 


Expansion 4.—In the previous expansion the ratio 
H/D = 3}/23% = 0.188; it will therefore be necessary to 
step up the shaft and begin again with H/D = 0.07. 
Proceeding exactly as in expansion 1 we obtain— 

Blade height H 24in. 

Shaft diameter = 30in. 

Mean diameter D = 82hin. 
Work per stage— 

At 18 deg. = 1.685 heat units 

At 20 deg. = 1.93 heat units 
Number of stages— 


First prt =4+4=8 

Second part = 8+ 3=6 
Heat utilised— 

First part = 13.5 heat units 

Second part = 11.6 heat units 

Total = 25.1 heat units 


making a total of 25.1 + 74.1 = 99.2 heat units, corre- 
sponding to a volume of 18.5 cubic feet per lb. 

Expansions 5 and 6 are worked out as in expansions 
2and 3. The results‘are given in Table II. The total 
heat utilised is now brought up to 148.4 heat units, and 
the volume is 43.5 cubic feet per lb. at the end of expan- 
sion 6. 

The last expansion (No. 6) having a ratio H/D of 0.138, 
expansion 7 will necessitate a step up in the shaft diameter. 
With a smaller power at 1500 revolutions per minute, or 








OF A TURBINE ROTOR 





283? 4 
23 = —— = & 
for 22 deg i9, 04 heat units, 
and the ratio of volumes 
0.656 
soa'5 = 1.55 
— 


Volume at end of first part = 43.5 x 1.557 = 67.8 cubic 
feet per lb.; heat to be utilised = 164 — 143.4 = 20.6 
heat units. 

20.6 
serge 
2.99 

stages for first part. Heat actually utilised = 6 x 2.99 
= 17.9 heat units; making a total of 17.9. + 1434 = 
161.3 heat units, corresponding to a volume of 63.5 cubic 
feet per lb. 

Volume at end of second part = 63.5 x 1.557 
99 cubic feet; heat to be utilised = 179 — 161.3 
17.7 heat units. 


Number of stages = say, 3 + 3 = 6 


177 _ 


Number of stages = i004 44; say, 2 +2 = 4 


stages‘for second part. Heat actually utilised = 4 x 
4.04 = 16.2 heat units; making a total of 16.2 + 161.3 
= 177.5 heat units; the volume at the end of the 7th 
expansion being 94.5 cubic feet per lb. 





Expansion 8.—For this, the last expansion, the blade 
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height is limited by the ratio H/D = 0.15, making 
H = 6fin. and D = 44}in.; hence, 
K = 945 Xx 18.33 x 7 
6) x 44.75% 
corresponding to an angle of 22 deg. (see Table I.). 
Dividing the expansion into two parts as before, the ratio 
300 ) 


of volumes 
} 
oar ( sas 


= 178 
since the volume leaving the last stage of the turbine is 
300 cubic feet per lb. From this K for the second part 
= 0.656 x 1.78 = 1.17, 

and from Table I. for 26deg. K = 1.14. Using these 
angles (22 deg. and 26 deg.) we have 3 + 3 = 6 stages 
for the first part, utilising 4.33 heat units per stage, and 
2+ 2 = 4 stages for the second part, utilising 6.92 heat 
units per stage. 

These quantities added to Table II. bring the total 
heat utilised up to 231.2 heat units, requiring 70 rows of 
blades on the shaft and 70 rows in the body, or a total of 
140 rows or stages. 

In a paper read before the Institution of Engineers and 
Shipbuilders in Scotland in 1905, Mr. E. A. Speakman 
gave a table, of which the following is part:— 


= 0.652, 


Blade width. 


in, 


Blade height. 
in. 
1 


Longitudinal pitch. 


6 
8 


Ter tol to Wie ies ice 


These figures were given for marine turbines, but they 
may be taken as near enough for land practice. Using 
the values given in Table II., Fig. 8 shows the working 
part of the rotor drawn to scale. The determination of 
the circumferential pitch, or the number of blades in each 
complete ring, is a matter more of judgment than calcu- 
lation. The value of t/p given above was 0.06, and, 
assuming that the minimum thickness it is possible satis- 
factorily to draw the blading as ;}3;in. to ;3$,in. for 
the sizes under consideration, this would give a circum- 
ferential pitch of }in. to fin. Taking an average value 
of 0.3in., then the number of blades to each ring is given 
in Col. 11 of Table II. The number might be slightly 
reduced for the last row, or two of each part expansion. 

The above method of determining the blading for a 
Parsons type steam turbine may be claimed as a simple 
solution to the problem, working entirely from first 
principles and from data, all of which have been published 
over and over again. It is, of course, obvious that 
variations may be made in the blade angles, both as 
regards the value of a plus , and as regards a 
itself; also the angles selected for each expansion may be 
more than two and may vary through the machine. It 
will be noticed also that any condition of steam may be 
used, superheated, saturated, or exhaust, as the design of 
the turbine is based upon the actual condition of the 
steam used. 








THE BUENOS AYRES EXHIBITION. 
(By our Special Commissioner in South America.) 
No. VI.* 
Buenos Ayres, August 4th, 1910. 


Havine in previous issues referred. to the exhibits of 
locomotives in the British section of the Transportation 
Exhibition, it is desirable to say something about the 
display made by two other foreign exhibits, namely, the 
Baldwin Locomotive Works, of Philadelphia, and the 
Societa Italiana Ernesto Bréda, of Milan, Italy. The 
former are showing a type which is especially suitable to 
the more hilly countries of South America, but hardly 
applicable to the Argentine, where the land is almost 
uniformly flat. As a matter of fact, the particular engines 
on view at the Exhibition are intended for the Sorocabana 
tailway of Brazil, and how far they answer the purpose 
for which they have been built I can best say in these 
columns after I have seen them at work, which in all 
probability I shall have an opportunity of doing in the 
month of October next. For all steep grades and sharp 
curves the Baldwin locomotive seems to answer, since I 
am informed that while the Government of Brazil com- 
menced with two of these machines in order to test their 
suitability, they have now ordered four more, of which 
two are on view in Buenos Ayres at the present moment. 
The engine is a Mallet compound, having cylinders 17in. 
diameter (high-pressure), 26in. diameter (low-pressure), 
by 22in. stroke. The heating surface in the fire-box is 
143 square feet, in tubes 2393 square feet; total, 2536 
square feet; and the grate area 42 square feet. The 
total weight of engine and tender is about 120 tons 
(English). A prominent exhibit is a four-cylinder com- 
pound engine with superheated steam, shown by the 
Societa Italiana Ernesto Bréda, of Milan. Itis of the 
type 2-6-2 (Prairie), and has high-pressure cylinders 
0.360 m. diameter; low - pressure cylinders, 0.590 m. 
diameter; with a stroke of 0.650m. The driving wheels 
are 1.850 nf diameter. The engine and tender in working 
order weigh 113 tons; it is fitted with Schmidt super- 
heater. 

Although, as I intimated, apparently wholly unsuited 
to the Argentine roads, I am informed that more than 
one hundred locomotives of this type have been built for, 
and are running upon, the national railroads of Italy. It 
is said that they attain with the greatest ease a speed of 
120 kiloms. per hour with a train weighing 210 tons. 
A passenger coach, which is also shown by the same firm, 
is built exactly upon the same principle, and, so far as I 
can see, without any important modification in the general 
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design of those carriages which are used on the Continent 
of Europe. It isremarkable thatthe Italian Government 
should have sent outacoach of this type to Argentina, where 
it has no possible chance of finding a market. Whoever 
advised them to follow such a course advised them very 


Two foreign firms of locomotive builders which have 
secured good orders from the Argentine are the American 
Locomotive Company, which has built a 2-8-2 type of 
engine for freight service on the metre gauge, and which, 
out of compliment to, and not, perhaps, altogether dis- 
associated from securing favour with, the Director of the 
Government Railways, has been named the “ A Schneide- 
wind,” and the German firm of Hentschel and Sohn, which 
has built a “ Pacific ” type of compound locomotive for the 
Buenos Ayres Provincial Government. This latter is also 
for the metre gauge. Some of the British-owned com- 
panies also order American rolling-stock, such as the 
Entre Rios Railway, which has recently purchased some 
consolidation type locomotives from the Baldwin loco- 
motive works of Philadelphia. The Buenos Ayres Great 
Southern Railway, the Buenos Ayres Western Railway, 
and the Buenos Ayres and Pacific, for the most part pin 
their faith to British-built locomotives, while the number of 
lines using German-built engines is remarkably few, out- 
side the governmental railways, which, as explained, are 
just at present under the sway of a German director. 
Perhaps experience may do something later on to modify 
the Government's enthusiasm for German-built locomo- 
tives, and it will be interesting to watch the sequel of the 
experiment, with a view to seeing how it compares with 
the experience of other South American Governments 
who have made similar efforts to use German engines. 

The Transandine Railway has been open now some 
three months, and thus sufficient time has elapsed to 
enable one to form some opinion as to its value asa 
means of transportation at all times of the year—in 
winter as in summer. 
those Cassandras who always prophecy evil of all new 


undertakings—who foretold that the snows and avalanches | 
of the Andes would prove too strong and too frequent for | 


the railway to overcome. And lo! the snows of the three 
worst months of the year—the very worst year, too, that 
has ever been known for snow and rock falls—have come 
and almost gone, and the railway is running still. It 
cannot be said—it was never expected that it could be 
said—that the service has been uninterrupted. But the 
interruption has been invariably upon the Argentine side 
of the Transandine and not upon the Chilian, where it 
was always supposed that the break, when it came, would 
be worst. 


ploughed and forced their way, and this triumph has been 
due, in all fairness be it said, to the splendid work per- 
formed by the Kitson compound engine specially built for 
this service. The superiority of the British-built over the 
German-built engines for this service has been abundantly 
proved, and the British locomotive is spoken of almost 
with affection by the railway servants at Los Andes, the 
headquarters of the Chilian Transandine Railway. 

The Kitson rack and adhesion engine, a fine specimen 
of which is shown at the Exhibition at the stand of Mr. 
Frederick H. Bagge, the agent here, was specially 
designed by the well-known Leeds firm of engineers to 
deal with the traffic over the 8 per cent. gradients found 
upon the rack sections, and the 2} per cent. gradients of 
the adhesion sections which occur alternatively upon the 
Argentine Transandine and the Chilian Transandine 
Railways. There are three rack wheels, two of which are 
driven by a pair of cylinders of large size, and one driven 
pair of smaller size. The adhesion engine with eight- 
coupled wheels is driven by a pair of cylinders sufficiently 
powerful to haul the same load over the adhesion sections 


which the rack engines take over the rack sections of the | 


railway. The locomotive is arranged so that both the 
rack and the adhesion driving gears are carried on two 
bogies, and it will pass around curves with radii of from 
4to5 chains. The total weight of the locomotive in 
running order is 90 tons, evenly distributed on the 
wheels, and it is fitted with the Westinghouse automatic 
air brake, stop brakes on the rack wheels, repressing 
brakes to all cylinders, and hand-screw brakes. The 
train load of this locomotive, as of all others of similar 
design which it can haul behind its draw-bar up the rack 
and adhesion sections of the railways upon which it is in 
service, amounts to 160 tons, and the results of the 
running have been so satisfactory that several repeat 
orders have been received by the manufacturers. 
The following are the leading characteristics of the Kitson 
type 4-6-2 engine :— 
Gauge ... oe 
Heating surface . 
oot pe, eee 
Diameter of high-pressure cylinder 
low-pressure are 
the coupled wheels 
bogie wheels ... 
a - trailing wheels 
Total engine wheel-base .. 
The tender is carried upon 
Diameter of tender wheels 
Total tender of wheel-base ... ... ... 
Total length of engine and tender over all 
Water capacity of tender... ee 
Fuel capacity ... :.. ... 
Weight of engine loaded ... 
Weight of tender loaded 


5ft. 6in. 

21674 sq. ft. 

294 sq. ft. 

19in. by 26in. stroke 
27hin. by 26in. ,, 
5ft. Sin. 

3ft. 2in. 

4ft. lin. 

31ft. 33in. 

bogies 

3ft. Zin. 

18ft. 

69ft. 1}in. 

5000 gallons 

260 cubic feet 

77 tons 1 ewt. 

51 tons 16 cwt. 


Diameter of 


” ” 


two four-wheel 


The Exhibition is well equipped as regards gas and 
oil engines, and the examples on view represent the care- 
fully thought out productions of several British, American, 
German and other nationalities. 

Among other British firms who are showing gas and 
oil engines may be mentioned, as the more important 
and whose manufactures are attracting the most interest, 
Blackstone and Co., Limited, of Stamford, who have a 
number of kerosene engines, fixed and portable, crude oil 
engines to burn petroleum, and suitable for electric light; 
Crossley Brothers, Limited, of Manchester, whose 
vertical multi-cylinder patented suction engine is too well 


There were not wanting critics— | 


ee; 
known for any detailed description being necessary. 
Teasdale Brothers, of Darlington, whose exhibit is <a 
engine with dynamo; and Mirrlees, Bickerton and Das 
Limited, who are showing, through their agents hen 
Knight, Shoolbred and Co., a Mirrlees-Diesel oi! engine, 
The demand in the Argentine, as upon the railways of 
other Spanish-American railways, for a thoroughly 
effective and economical lighting system has induced q 
considerable number of patentees to send installations for 
exhibition. The Argentine Government have yet to make 
a selection for the State lines from among these, but the 
British companies have almost all selected one particular 
type, with which they express themselves for the mogt 
part as being satisfied. Among the more important of 
these exhibits is the Kitson, which is in the hands ofa 
specially formed local company, and which shows 
working installation of the kerosene incandescent light 
which is already installed upon a number of the Argentine 
lines, being found as well at various railway stations 
sheds, &e., and on some of the tramways. J. Stone and 
Co., of Deptford, are exhibiting at the stand of their 
Buenos Ayres agents, Evans, Thornton and Co. a 
complete train-lighting equipment, in addition to 
number of other railway appliances and equipments, 
Pintsch’s Patent Lighting Company, which well 
established here as elsewhere throughout the Latin. 
American countries, has also an efficient installation 
superintended by its local agents, Perey Grant and (o,, 
Bartolomé Mitre, Buenos Ayres. The Foreign and 
Colonial Lighting Company, of London, shows some 
small but apparently effective petrol gas-producing 
machines for the lighting and heating of stations 
and buildings, these being made upon the De Laitte 
patents, and fitted with the “Snercold” device for 
the storage and conveyance of petrol and other liquids, 
The Chloride Electrical Storage Company, Limited, of 
Manchester, hopes to introduce largely its electric 
accumulators for train lighting, having, it is said, already 
| made headway with the same system in house lighting, 
It shows a set of accumulators for the latter kind of 
illumination, and also a number of smaller exhibits of 
such articles as it supplies to some of the railway and 
| steamboat companies. Some enclosed are lamps, suit- 
|able for railway stations, are shown by the British 
| Thomson-Houston Company, Limited, of Rugby. As 
| regards the foreign exhibits of this kind, I have found 
| little that is worthy of any extended notice in your 
| columns, and nothing that is at alllikely to be adopted by 
| the British railway-owned companies in preference to 
| what are in use already upon their systems. 


is 





Through the heavy and massive snow walls | 
the engines of the Chilian Transandine Railway have | 


THE MATHEMATICAL INSTRUMENT OFFICE 
OF THE SURVEY OF INDIA. 


No. L 


Tue Survey Department of the Government of India 
is probably one of the largest concerns of its kind in the 
world. Its operations extending over the whole of the 
Indian Empire, Burma and the smaller British depend- 
encies in the East, cover a wide field, and in the variety 
|of work undertaken there is afforded full scope for 
|the employment of many instruments and much 
|apparatus of a highly specialised nature. The sys- 
| tematic surveying of the Indian Peninsula dates back 
|to the time when the East India Company began to 
lextend its conquests and gain administrative rights 
lover large tracts of country. To the engineers of the 
Honourable Company’s army the survey work in the early 
days naturally fell, and under the circumstances it is 
reasonable to suppose that neither time nor means were 
| available for the adjusting and repair of the instruments 
used. In consequence of this, all such work had to be 
done in England. The delay in transit was, however, 
tiresome and costly, and when early in the nineteenth 
century the Survey Department was being reorganised, 
it became obvious that the provision of a repair depot in 
India itself was an absolute necessity. 

Accordingly, in the year 1830 a Mathematical Instru- 
ment Office was founded in Calcutta, and here most of 
the work which previously had to be returned to England 
was carried out. Other offices connected with the survey 
work, such as the engraving, drawing, photo-litho, and 
map publication departments were also founded about 
this time. In 1888 these different branches were all 
brought together and accommodated in large buildings 
specially built for the purpose in Calcutta. To the new 
home thus provided the Mathematica] Instrument ¢ fice 
was, in conformity with the scheme of centralisation, at 
the same time removed. Since that date the work under- 
taken by the department has increased in size and variety, 
and additions have been found necessary to the buildings 
as originally planned. To-day the Instrument Office 
occupies the handsome block of buildings shown in Fig. |, 
and in plan in Fig. 2. 

The work here carried through is not now entirely con- 
fined to that required for the Survey Department. In 
India nearly all the scientific work is carried on by the 
Government, and wherever instruments of precision are 
required the Instrument Office is called upon to supply, 
manufacture, store, and repair them. Thus, in addition 
to the instruments required for the survey departments 
of India and Burma, the office has to meet the demands 
of the Meteorological Office, Public Works Department, 
Railways, Arsenals, Indian Marine and Dockyards, Muni- 
cipalities, and Native States. Generally speaking, the 
year’s work within the Mathematical Instrument Offic: 
is divided into two parts. From March to October, the 
hot and rainy season, the department is chiefly engaged 
on the repairs to instruments which are required by 
departments—such as the survey parties and military 
practice camps—commencing work with the return of 
the cold weather. During the cold period the actual 
manufacture of instruments and apparatus is actively 
undertaken in addition to the constant stream of repair 
work which the Department has to face. Some idea of 
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he variety of work here manufactured and its high-class 
m will be gathered from the engraving on page 360. 


ee showsa group of articles typical of the Department's | comfort of the workers. 








comprise a handsome two-storey block, highly ornate in | scope tubes and two turret lathes, besides grinding 
appearance and suitably designed with a view to the | machines for a variety of purposes, and several milling 
On the ground floor there is a | machines. 
The engraving on page 360 shows a cast gun-metal 
reflector 15in.in diameter for an Argand lamp being 
turned to a 19in. radius by a special arrangement. The 
7s tool is seen mounted on a turntable operated by a worm 
and worm wheel, whereby the correct shape is ensured. 
After machining, the reflector is ground and finally 
polished with flour emery on a glass-polishing machine. 
It is then silver-plated in the ordinary manner. At the 
present moment experiments are being undertaken in the 
office with a view to manufacturing such mirrors by an 
electrolytic method. To this end a former gauge 
ground to the correct shape, polished and thinly 
silvered, is employed, and attempts are being made 
to deposit electrically copper on its surface to a thick- 
ness of jin. After the correct quantity of metal 
has been deposited, the mirror is separated from 
the former gauge, no further work being required on it 
beyond silvering. We understand that a small mirror has 
already been successfully turned out in this way, and that 
attempts on a larger scale are being undertaken. 


At the west end of the machine shop the instrument 
fitting department is situated. Chief interest here centres 
in the dividing engines, of which there is to be found a 
variety by several ,well-known} makers. That shown in 
Fig. 3 represents probably the most important tool in the 
works. This is a large circular dividing engine"employed 
chiefly on the circles and verniers of theodolites and 
the aluminium circles fitted to the magnetic needles 
of levels and prismatic compasses. It was constructed 
by Troughton and Simms, of London, in 1869, and is still, 
we are informed, in perfect condition. Only recently a 
circle 8in. in diameter was successfully divided to 10 
minutes of arc. It can deal with circles up to 24in. in 
diameter, and is entirely automatic in all its movements. 
The other dividing engines include a large machine for 
large machine shop, a view in the middle bay of which straight work, such as standard yards and barometer 
is shown on page 360. The machines here are mostly tubes; three smaller machines by T. Cooke and Sons, 
instrument-making and _ brass-finishing lathes, the | Limited, for protractors, glass ‘diaphragm ruling, &.— 














Fig. 1—THE INSTRUMENT OFFICE AT CALCUTTA - 


outpat, and in Fig. 5 is seen an “ Everest” pattern 
theodolite manufactured entirely, with the exception of 
the optical parts, at Calcutta. It is of interest to note 
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Fig. 2—PLAN OF THE WORKS 


Fig. 7—and a recently installed automatic engine 
by the Société Genevoise, Switzerland, for deal- 
ing with wooden, brass, and celluloid scales in large 


that the labour employed is entirely native, with, of | majority of which were supplied by T. Cooke and Sons, 
course, European supervision, and that the production | Limited, York. In addition there are two Hendy- Norton 
and repair of all parts, excepting those of a purely optical | lathes for general work and two big gap lathes for heavy 
































Fig. 3-TROUGHTON AND SIMMS’ DIVIDING ENGINE Fig. 4—DIVIDING ENGINE—SOCIETE GENEVOISE 


There are also a Brown and Sharpe surface | numbers—Fig. 4. In connection with the construction 
of levelling staves the method adopted at Calcutta is of 


nature which are imported from Europe, is carried out in | work. 
some interest. The wooden parts of such staves after 


a workmanlike and economical manner. grinder, a slotting machine, five small planing machines, 
As will be seen from Figs. 1 and 2, the ‘main buildings | a punching machine, a tube-drawing machine for tele- 
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being delivered from the carpenters’ shop are stored for 
about a year in a suitable place. Thereafter as required 
they are handed over to the paint shop where they receive 
in succession three coats of black paint, three of white 
paint, and finally two of white enamel. The surface thus 
prepared is then divided, two special machines being set 
apart for this work. The dividing knife cuts into the 
painted and enamelled surface, and the cuts thus 











Fig. S—-EVEREST THEODOLITE 


made are subsequently filled in with black enamel, 
the whole being then varnished. British makers 
frequently stencil the divisions and figures on their 
staves, but the above method has been found to be 
especially serviceable and lasting in the searching climate 
of India. Where paper scales are adopted, it is found 











Fig. 6—COOKE’S MILLING LATHE 


that the hot weather, combined with the rainy season, 
generally causes the paper strips to peel away from the 
wood. Three engraving machines, one by Cooke and two 
by Taylor, Taylor and Hobson, of Leicester, are employed 
to engrave the numbers, «&c., on circles, protractors, &c. 
Running parallel with the machine shop is a verandah, 








joiners’ shop, where plane tables, drawing 


sion to the south. In the first of these departments there 
is a set of special lathes provided with a simple chasing 
arrangement, whereby threads of various pitches can be 
cut on new fittings, lens, and eye piece cells. A glass 
polishing machine is also to be found here employed 
on touching up defective object glasses, remov- 
ing fungus, and other operations. The theodolite 
shop is showr on page 360. Here each man works 
at a separate bench, the delicate nature of the 
work carried out rendering such an arrangement of vital 
importance. A dead centre lathe is here installed for 
repairing and turning up the axes of theodolites and levels 
to a very high degree of accuracy. A second machine of 
this type, employed solely for manufacturing work, is of 
special interest as having been manufactured in the shops 
by local labour. Fig. 6 shows an interesting machine 
installed in this department. This tool, manufactured by 
Messrs. Cooke, is a kind of lathe possessing special 
features and modifications. It is largely employed for 
milling small and intricate parts of instruments. Rack 
and wheel-cutting attachments are also provided. 
Passing outside the main building, we next reach the 
boards, 
T-squares, wooden sight rules, levelling staves, legs and 
boxes for instruments, and other details are manufactured. 
For such work as requires a soft wood, best yellow pine 
imported from Europe is used ; in all other cases teak is 
exclusively employed, as this wood is found best to resist 
the attack of white ants, and to withstand the trying 
climatic conditions of the Indian peninsula. The joiners’ 
shop is replete with a requisite variety of modern tools, 
supplied by T. Robinson and Son, Limited, of Rochdale. 








INSTITUTE OF METALS. 
Wo. IL* 


Str GerarpD Muntz occupied the chair when the 
conference was resumed at Glasgow University on 
September 22nd. 

The President announced that steps were being taken 
towards the incorporation of the Institute. He also had 
the satisfaction of announcing that Sir William White, 
who, as President, had rendered great services to the 
Institute, had been elected the first Fellow. 

The first paper taken was that by Mr. F. Johnson, 
“ The Effect of Silver, Bismuth, and Aluminium upon the 
Mechanical Properties of ‘ Tough-pitch’ Copper contain- 
ing Arsenic.” 

Mr. J. Heap was of opinion that if the author had 
adopted a method by which the proportion of arsenic 
could have been predetermined it would have been prefer- 
able. He did not think that could have been done, 
because of the variation in the arsenic contents in the 
tables, this variation being quite sufficient to affect the 
results. The oxygen was essential and the arsenic bene- 
ficial, but he would like to ask the author if these bene- 
ficial results would not be yielded in the highest degree 
by the addition of arsenious oxide. An interesting ques- 
tion which ought to be considered might be answered by 
varying the quantity of oxygen, but it would be well 
if the oxygen could be introduced in a form which would 
prevent the inclusion of other undesirable elements. 

Professor Thomas Turner said the paper was an 
excellent illustration of that combination of practice with 
theory of which so much had been lately heard. The 
experiments, as described by the author, were all of 
them exceedingly instructive. What was stated as to 
the effect of bismuth was interesting and important. 
The difference between .02 per cent. and .05 per cent. of 
bismuth was of the first importance in the case of pure 
copper, but in tough-pitch the proportion might be 
permitted to exceed double the lower limit referred to. 
The effect of certain proportions of silver and aluminium 
had been referred to as affecting the conductivity of copper, 
but apparently those materials had no ill effects upon 
wrought copper. 

Dr. H. C. H. Carpenter said that the most valuable 
part of the paper from the scientific point of view was that 
referring to the action of bismuth on tough-pitch copper, 
and the extent to which it was associated with oxygen. 
The general theory outlined in the paper was most 
probably the correct one, as he felt sure that the true 
explanation of some of the defects referred to was con- 
nected with the liberation of gases at the moment of 
solidification That he believed expiained the varia- 
tion in the character of the ingots. 

Mr. G. D. Bengough asked several questions regarding 
the two methods of adding arsenic in the metallic or the 
oxide form. He did so, he explained, because the author 
did not seem to think that it made any difference. Was 
it his opinion that the arsenious oxide was reduced by 
the copper, and that therefore the same result was arrived 
atin either case ? Had the author made any investiga 
tion as to the amount of reduced gases, and how much 
was held in the copper, or if they were got rid of in any 


of these processes or merely kept in solution ? 


Mr. C. H. Wilson referred to experience with silver 
copper alloys, and expressed the view that the liberation 


of gases at the moment of solidification seemed to explain 
certain phenomena which he had never been quite able 
to understand. He had had experience of the trouble 
referred to when rolling ingots into sheets. 


Mr. E. L. Rhead said an interesting point was whether 


together. That was a phase of the effect of impunti 
in metals which had not yet been touched, and one which 
might yield very important results. 

Sir William White said that the important point ir 
connection with this paper was the fact that the research 
was carried out under works’ conditions, and that was the 
principle adopted by the late Sir William Roberts-Austen 
for the Alloys Research Committee of the Institution of 
Mechanical Engineers. It was for the scientific investi. 
gator to check such work and to say what the resultant 
effect would be, but it was neither possible nor desirable 
that scientific investigators should attempt to imitate the 
conditions of practice in their laboratories. There was 
no doubt that in connection with research work jn our 
great workshops this country had lagged behind (iermany 
in the past. Advances were now, however, being made 
of which Mr. Johnson’s paper was an illustration, and 
this change would have a great effect upon British many. 
facturing processes. 

Sir Gerard Muntz said the point which struck him as 
a practical man in the paper was that in the author's 
test bars the oxygen and arsenic content were very erratic 
and made comparisons somewhat difficult. Both arsenic 
and oxygen had a great effect upon copper, and slight 
variations in the content produced quite a different result, 
It appeared to him that one of the ingredients, eithey 
arsenic or oxygen, should be kept constant before any 
conclusions could be definitely stated. With regard to 
the use of arsenious oxide for the purpose of adding 
arsenic to copper, he would point out that the effect 
of adding metallic arsenic or arsenious oxide was quite 
different, and, in his opinion, it was far better to use 
metallic arsenic. In using arsenious oxide, the addition 
of the oxygen complicated the work. He believed it to be 
the fact that there was a liberation of gases at the moment 
of solidification. They were attacking various problems 
in the laboratory attached to his own works, and were 
making an exhaustive examination on somewhat similar 
lines to those referred to by Mr. Johnson, and he hoped 
to place the results of that research before the Institute, 
He did not think that casting copper under pressure 
ought to be necessary at the present day, as the gases 
ought not to be there when the metal was finished. 

Mr. Johnson, in reply to the points raised, said that he 
believed the result was the same whether arsenious oxide 
or metallic arsenic were employed, if the reducing was 
carried on to the same stage in both instances, and the 
conditions were identical. He agreed with Sir Gerard 
Muntz that it ought to be possible, under proper con- 
ditions, to cast copper without the use of pressure. 

Dr. C. H. Desch then read his paper, “ Some Common 
Defects Occurring in Alloys,” and for the purposes of 
joint discussion Mr. H. S. Primrose presented his paper, 
** Metallography as an Aid to the Brassfounder.” 

Mr. G. A. Boeddicker, who opened the discussion, said 
that in the case of his firm the defects which they dis- 
covered were generally effects produced some months 
before, and it was very difficult to trace the real cause. 
That observation particularly applied to cases where the 
wrong temperature had been employed in casting. He 
thought the author's statement with regard to sponginess 
ought to be accepted with considerable reserve. 

Mr. Johnson said that Dr. Desch referred to bismuth 
in copper as setting up brittleness. Reference had also 
been made to the presence of antimony. He did not 
believe that .1 per cent. of antimony would have much 
effect on Muntz metal, or a similar percentage of arsenic, 
but if arsenic and antimony were both present in propor- 
tions less than .1 per cent. it caused the material to be 
brittle. It would be interesting to have some indication 
of the physical tests recommended for the detection of 
these conditions. 

Dr. Carpenter expressed great interest in the statement 
made by Dr. Desch as to the inversion in tin which took 
place above ordinary temperatures. He had been 
engaged for the past three years in the attempt to find 
in the copper-tin series alloys for hydraulic castings which 
would not exhibit the characteristic deterioration with 
lapse of time. 

Mr. Rhead said that Mr. Primrose had done good ser- 
vice in drawing attention to the value of metallography. 
Many manufacturers were under the idea that metallo- 
graphic work was too difficult to carry out. That was not 
the case, and, at any rate, the use of the microscope to 
detect the difference between good and bad material was 
by no means difficult. 

Sir William White referred to the statement made by 
Dr. Desch on corrosion and erosion. He said that this 
subject was of great interest in connection with what 
took place with high-speed propellers working in sea 
water. A committee of the Institute of Metals had been 
formed to attack a definite problem in connection with 
corrosion, and he believed that that committee, in view of 
the importance and wide range of the whole subject, was 
likely to become a standing committee of the Institute. 

Dr. Desch, in a brief reply on the discussion, said that 
the physical test which should be employed to detect the 
conditions in metals which had been referred to should 
be in the nature of an alternating stress test. 

An interesting series of visits had been arranged, the 
establishments thrown open to inspection, in addition to 
the University of Glasgow, and the Glasgow and West of 
Scotland Technical College, including those of Messrs. 
John Brown and Co., Fairfield Shipbuilding and Engi- 
neering Works, the Hyde Park Works, and the North 


British Locomotive Company, Messrs. G. and J. Weir, 
and Messrs. William Ross and Son. The object of the 
visit to the last-named establishment was an inspection 
of the Ross method of dealing with fumes in casting 
brass and manganese bronze to prevent their escape into 
the foundry. =e 

At the works of the North British Locomotive Com- 
pany, which are engaged at the present time on 1!) 
portant orders for the South African railways, the recon- 
struction of some of the older shops has been taken in 
hand. The fine administration offices described in THE 
ENGInekR at the time they were opened were the subject 


antimony was harmful when present in copper by itself, 
as it was generally supposed to be, and whether the intro- 
duction of arsenic modified the effect of antimony as well 
as bismuth. Reference was made in the paper to the fact 
that the bismuth occurred as minute globules of oxide 
isolated from each other by similar globules of cuprous 
oxide. Hehad, he said, wondered whether the effect was not 
similar to that arising from the introduction of ammonium 
chloride and certain other salts into solutions containing 
matter in the colloid form, and whether the action of the 
added matter was that of causing minute particles to run 


"© No. L. appeared September 23rd, 


Fig. 7—COOKE’S DIVIDING MACHINE 


in which barometers and levels are repaired, the interven- 
ing space being occupied by a tool store, laboratory, and 
other offices. From this verandah a portico leads 
beneath the packing room, and as this department is 
supported from the foundations on pillars, a convenient 
place is formed beneath it for the reception and despatch 
of packing boxes and other goods. Passing to the east of 
the above-mentioned shops, we next reach the binocular 
and telescope shop, with the theodolite shop in an exten- 
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PART PLAN AND SECTIONS OF LOCKS ON THE PANAMA CANAL 
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of very favourable comment from those making the visit. 
The total output of the Hyde Park, Atlas, and Queen’s | 
Park works, which now work in connection with one | 
another, is 700 main line engines per annum. The Reid | 
turbo locomotive was in the shops undergoing adjustment | 
with a view to further tests being carried out. 

There were several features of interest at Messrs. John | 
Brown and Co. There has just been laid down on the | 
building slips the Commonwealth armoured cruiser | 
Australia, and a liner for the Orient Company, which is 
to be fitted with the combination system of reciprocating 
engines and turbines, was also in hand. The interest in 
the fitting-out basin centred in the recently launched 
destroyers, in one of which, following a similar decision 
in the case of H.M.S. Bristol, Brown Curtis turbines are 
to be installed; a departure which is somewhat signi- 
ficant in view of the fact that the Bristol has not yet 
completed her trials. 

The three new destroyers which are to be built at 
Clydebank are also, it is understood, to be fitted with 
turbines of the Curtis type. In the engine works the low- 
pressure turbines which are to form part of the propulsive 
machinery for the new mammoth White Star liners now 
under construction at Belfast are now being built, and 
form a conspicuous feature of the work of the shops 








LOCKS AND DAMS OF THE PANAMA CANAL. 
No. I. 

THE Culebra Cut has enjoyed for many years unchal- 
lenged supremacy as the spectacular point of the 
Panama Canal works, and for all time doubtless will 
continue to exercise a peculiar fascination on the minds 
and imagination of both laymen and engineers. To-day, 
however, so far at least as the latter are concerned, it is 
threatened with a serious rival in the works at Gatun, 
the scene of far-reaching and manifold activities in 
connection with the rearing of structures incomparable of 
their kind. We refer, needless to say, to the great dam 
by which the flood waters of the heretofore unruly 
Chagres River will be impounded for the service of 
mankind in an artificial inland sea stretching southward 


Section B.B: 


Fig. 1 


massive locks and concrete walls, extending a distance of 
nearly a mile, between which with the aid of powerful 
machinery and ingenious protective devices, the heaviest 
and largest vessel afloat may with perfect safety rise or 
fall a height of 85ft. 

These structures and the plants and equipment by 
which they are being reared should make Gatun to-day 
the mental Mecca of every engineer, civil, mechanical, or 
electrical; and the cynosure of every patriotic citizen of 
the State under whose auspices the mighty enterprise of 
which they form part is rapidly approaching completion. 
To ourselves the coming triumph of the United States 
will be peculiarly grateful, for during the past ten years, 
ever since it became evident that to the pioneers of the 
undertaking would be denied its crowning glory, we have 
consistently encouraged American aspirations in the 
matter and given unfaltering support to the lock-canal 
project. Of even greater interest is the fact that— 
though details have been changed and dimensions almost 
invariably increased—the plan of the highway to be opened 
in 1915 or before, differs but little in fundamental elements 
from that favoured in the pages of this journal a decade 
ago as the most feasible and best adapted to the topo- 
graphy and, what is even more important, hydrography 
of the region. 

A retrospect over very few years will suttice to demon- 
strate the rapidly increased demands made by the 
shipping of to-day upon all structures intended for its 
accommodation. The first well-considered and, in many 
respects, most noteworthy project for an Isthmian lock 
canal was that contained in the report, dated November, 
1898, of the International Technical Committee appointed 
by the New Panama Canal Company. This recommended 
two levels above that of the sea and the provision of lock 
chambers 738ft. in length, 82ft. wide, and 32ft. 10in. 
depth to the sills. These dimensions were regarded at 
the time as ample and even extravagant; but were 
slightly increased by the United States Isthmian Canal 
Commission of 1899-1901, which recommended for both 
the routes considered in detail, viz., Nicaragua and 
Panama, locks with a clear length of 740ft., clear width 
84ft., and depth 35ft. 

The Act of Congress of June 28th, 1902, which 
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suflicient capacity and depth as shall afford convenient 
passage for vessels of the largest tonnage and greatest 
draught now in use, and such as may be reasonably 
anticipated.” It was with knowledge of this condition 
| and of the fact that there were then being built for the 
| Cunard Line two ships which, when completed, would be 
the largest afloat—each 800ft. in length over all and 
| 88ft. beam, with a maximum loaded draught of 38ft.— 
that the majority of the International Board of Consulting 
Engineers of 1905-6 formulated their plan for a sea-level 
canal. The depth proposed for this canal would have 
| been but 2ft. greater than the draught of the ships 
| referred to, certainly insufficient to permit them to 
| proceed under their own steam, except at great risk; for 
| 21 miles the width of the channel would not have per- 
| mitted two such vessels to pass, and throughout its 
| length the many curves and the currents caused by the 
/regulation of the Chagres and by the flow of other 
| streams into the canal would have increased the 
| difficulties of navigation. Yet the cost of completing such 
| a channel, it is now estimated, in the light of practical 
experience, would have been at least £116,000,000! 
The proposed dimensions of the locks included in the 
plan endorsed by Congress in June, 1906, were a usable 
length of 900ft.,a width of 95ft. anda depth of 45ft.—ample 
provision, as was pointed out, for ships nearly double the 
tonnage of the largest vessels on the North Pacific route. 
or 25 per cent. larger tonnage than the then leviathan 
| Cunarders. Subsequently, however, the length and 
| width were increased, respectively, to 1000ft. and 100ft. 
| Towards the close of 1907 the General Board of the Navy 
| expressed the cpinion that the width of 100ft. was 

“insufficient for probable ships of future construction, 
| and that sound policy would dictate an increase to a clear 
| width of 110ft.” This change was not opposed by the 
| Isthmian Canal Commission—though it added over 
| £1,000,000 to the estimated cost of the enterprise and 
| promised somewhat to reduce the capacity of the Canal 
| because of the larger quantity of water and length of time 
| required to make the lockages—and the increase was 
| consequently approved by President Roosevelt in the 
| following January. There will be no point, therefore, in 
| the future inter-oceanic highway unequal to the recep- 





to within six miles of the Pacific Ocean, and to the 


eliminated the Nicaragua route as a pratical issue, | tion and safe transit of even such floating giants as the 
required that the canal across the Isthmus “shall be of | White Star liners now being built, and the projected new 
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— : 
to the Hamburg-Amerika fleet, or any probable 
ras can be humanly foreseen. 

There will be twelve lock chambers in the Panama 
Canal, all in duplicate, and of identical desi n and dimen- 
sions—three pairs in flight at Gatun, with a combined 
lift of 85ft.; one pair at Pedro Miguel, with a lift of 


304ft., 
bined 
Fig. 1, } 


recruit t 
battleship as fa 


lift of 543ft. at mean tide. The side walls—see 
rage 351—will be 50ft. wide at the surface of the 
floor, and 8ft. wide at the top. They will be perpendi- 
cular at the face, narrowing on the outside from a 

int 244ft. above the floor by a series of steps, each 
éft. high. The middle walls—illustrated in the same 
figures—will be 60ft. wide at the base, and approxi- 
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Fig 2—ARRANGEMENT OF 


mately 81ft. high. Each face will be perpendicular 
to the floor. At a point 42}ft. above the floor surface 
and 15ft. above the top of the middle culvert, to be 
described hereafter, this wall will divide into two parts, 
leaving a “ U "-shaped trough down the centre 19ft. wide 
at the bottom and 44ft. wide at the top. From the floor 
of this trough the wall on either side will be diminished 
by a series of steps 6ft. high and 4ft., dft., 2ft., 2ft., and 
1}ft. wide, so that the tops of the walls left remaining on 
either side are Sft. wide. In the centre space will be a 
tunnel divided into three galleries, that at the top being a 
passageway for the operators, that immediately below 


only excavation work then remaining in connection with 


Gatun locks being for portions of the approach walls. The | 
| lowest cut at present for the lower locks is at 33ft. below | 
| sea level, or about 17ft. above the proposed bottom of 

| the lock, and all three shovels at work are excavating | 
| below sea level. Two 12in. and one 6in. direct connected, | 
1d two pairs in flight at Miraflores, with a com- | electrically driven centrifugal pumps, with an aggregate 
| capacity of 4500 gallons a minute, are available to raise 
| water from the sumps; but so far, under ordinary condi- 
| tions, one of the more powerful pumps has sufficed to 


keep the pit dry. Temporarily, however, considerable in- 
convenience was experienced by a slide, estimated at 
about 75,000 cubic yards, into the excavation pit. 

The plan for completing the work in the lower locks 
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CONVEYING CABLE WAYS 


involves excavation by steam shovels and a suction 
dredger. The former will continue operations in the lock 
chambers proper as far as the site of the lower, or north, 
gates. The concrete sill of these gates will then be laid, 
and the gate abutments in the centre and side walls will 
be constructed up to 5ft. above sea level. Wooden 
barriers will then be erected against the monoliths 


forming the abutments, and the portion of the pit north | 


of the barrier will be flooded for the suction dredger. 
South of the barrier steam shovel work will be continued 
until the lock chambers are made ready for concrete, 
while north of it the dredger will remove the material in 






































Fig. 3—DETAILS OF FILLING VALVE 


for the cables carrying the electric current to operate the 
gate and valve machinery, and the lowest for drainage. 
Excavation for the locks at Gatun was begun in 
October, 1906. The final plans and estimates provide for 
the excavation of about 5,600,000 cubic yards, and of this 
amount up to the present there have been removed about 
4,400,000 cubic yards. In the upper chambers the exca- 
vation, since completed, had so far advanced in August, 


1909, as to permit a commencement of concrete laying; | 
the sills for the upper operating gates are completed, and ; 


the setting of the steel work for the sills of the intermediate 
gates 60 per cent. accomplished. For the middle cham- 
bers the steam shovels finished their work in May last; 
the channelling for the lateral culverts of the east cham- 
ber is practically completed, and that in the west.chamber, 
Where trench excavation has been commenced, is well 
advanced. In the lower locks shovel excavation will 
probably be completed in January or February next, the 








the forebay, and complete a3 far as possible the excava- 
tion for the side and centre approach walls. It is esti- 
mated that the excavation can be completed by this 
method down to 40ft. below sea level, leaving only 15ft. 
of rock to be removed by blasting and steam shovel after 
the pit has been unwatered. 

It is estimated that there will be required in the con- 
struction of Gatun locks about 2,200,000 cubic yards of 
concrete, of which 655,083 cubic yards had been placed 
at the close of work on the 20th ult. This work is 
advancing at the rate of over 3000 cubic yards a day, the 
improved efficiency of the arrangements and plants being 
indicated in Table I. in the next column. 

The method of handling the materials for concrete and 
conveying the concrete itself to the places where it is laid 


involves three operations, and may be followed readily by | 


reference to Fig. 2. From the docks at Colon or Cristobal 
the cement is carried in barges up the old French canal 





| to the dock at Gatun, where it is unloaded by ten 
travelling electric cranes of the three-motor type, and 
stored. Rock is quarried and crushed at Porto Bello, 
towed in barges to Cristobal, and thence conveyed up the 
French canal, while sand is dredged at Nombre de Dios, 
a north coast village 18 miles east of Porto Bello and 35 
| miles distant from Colon, and in similar manser brought 
| to Gatun. Unloading Lidgerwood cableways, two duplex 
and one single strand, extend over the slip where the 
barges are moored, and the rock and sand are picked up 
by self-digging automatic grab buckets of the two-blade 
type, 70 cubic feet capacity, and conveyed to the storage 





TABLE I. 
Cubic yards, 
August, 1909 1,298 
September, ,, 12,294 
October, ~ 29,378 
November, ,, 30,270 
December, ,, 42,832 
January, 1910 54,136 
February, ,, 55,696 
March, ‘ss 60,998 
April i 63,227 
May ss 74,273 
June ie 89,391 
July a 84,001 
Aug. 1-20 ,, 57,289 


piles. Two 24in. gauge electric railways, each about 
_ 4700ft. in length, pass under the cement storehouse and 
rock and sand storage piles up to the concrete mixers. 
The cars are built of steel, divided into two compartments, 
one for sand and concrete and the other for rock, and 
have a capacity of 80 cubic feet. They are individually 
driven by three-phase motors chain geared to the axles, 
taking an alternating 25-cycle current of 220 volts from 
two inverted collecting rails laid between the traction 
rails. Each car is started, stopped or reversed by the 
operation of a master switch, so placed that it can be 
controlled from either side, and when the empty cars 
descend the gradient their motors are reversed into 
generators, and power is returned to the line. On their 
way to the mixers the cars are successively charged 
with cement, sand, and rock in the proportions of 1, 3, 
and 6. 

The main mixing plant consists of eight improved 
Chicago cube mixers (to be described hereafter), each of 
64 cubic feet capacity, belt driven at 14 revolutions per 

| minute from shafts capable of making 180 revolutions a 
minute. The mixers are charged by gravity, that is, the 
cars conveying the material run up an incline to a plat- 
form, where they discharge their contents into hoppers of 
90 cubic feet capacity, feeding the mixers. The latter, 
each controlled by one operator, receive and discharge 

| their load without stopping or slowing down. They dump 

| by gravity into tip buckets, which are carried on cars 
running on an electric railway along the west bank of the 
lock site. For making the concrete for the south forebay 
an auxiliary mixing plant has been installed. This con- 
sists of two 2-yard cube mixers belt driven by an old 

| French engine, supplied with steam by three French 
boilers, and has a capacity of about 600 cubic yards of 
concrete in eight hours. 
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Fig. 4—DETAILS OF CYLINDRICAL VALVE 


The railway has four lines, two on each side of the mix- 
ing plant. A train, consisting of a locomotive and two 
flat cars, each car carrying one bucket, stops alongside 
two of the mixers and receives concrete from them. It 
then runs to a point on the bank where the cableway is 
waiting to pick up the loaded buckets and deposit two 
which are empty. The train then backs up on the return 
rails, and waits its turn to reload. The locomotives on 
| this service, twelve in number, are 12ft. long, 6}ft. wide, 
|; and 54ft. high above the deck. They have single trucks 
with rigid wheel base, a draw-bar pull of 2000 lb., and are 
propelled by two reversible water-proof railway motors, 
| one on each axle, taking power from a third rail. The 
| cars, built entirely of steel, are 18ft. long and 7ft. wide, 
| with deck 2ft. Sin. above the rails, and are mounted on 
double trucks of eight wheels with a 4ft. base. Each car 
| carries a load of 12 tons. : 

' The high-speed electrically-operated Lidgerwood cable- 
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ways spanning the lock side are arranged in pairs, each 
pair stretching from a steel tower on the west bank to a 
similar tower on the east bank, a distance of 800ft. Each 
tower is 85ft. high above the rails on which it moves. 
The carrying cable is a locked steel wire, 2}in. in 
diameter; the maximum distance the traveller is required 
to run is 670ft.; the greatest lift is 170ft.; and the carry- 
ing capacity not less than 6 tons, with twenty trips an 
hour. All the operating machinery is mounted in the 
head towers on the west bank. It consists of a motor of 
150 horse-power to turn the hoisting and conveying cable 
drums, a motor of 25 horse-power to run the dumping 
device, and another motor of similar power in both head 
and tail towers to propel these. These cableways are 
used not only to deliver the concrete in the locks, but also 
to lift.and dump material, and handle forms for concrete 
work, and the parts of the gates and gate operating 
machinery. 

The power plant occupies a building 150ft. long, 77ft. 
wide, and 48ft. high from the ground floor to the peaks of 
the two gables. The substructure is of concrete, and the 
superstructure a wooden frame covered with corrugated 
iron. The equipment of the boiler room consists of six 
water-tube boilers of the Keeler type, in batteries of two. 
Each boiler has a nominal rating of 400 horse-power, is 
equipped with Foster superheaters, and generates steam 
at 205lb. pressure and 153 deg. Fah. of superheat. 
Crude oil is used as fuel, but the combustion furnaces are 
also fitted with shaking grates in order that coal may be 
substituted if required. The induced draught system 
includes two 90in. fans, one directly connected to a 
vertical compound engine, and the other to a 100 horse- 
power induction motor. On a balcony are the induced 
draught fans and two lubricating oil filter and storage 
tanks. 

In the engine room are three Curtis 1500 kilowatt 
vertical steam turbo-generators, oil pumps, vacuum and 
circulating pumps and accessory machinery. There are 
three sets of rotary converters, with three air blast 
transformers and a reactance coil in each set, each trans- 
former having a primary voltage of 2200, a secondary 
voltage of 430, and a capacity of 185 kilowatts. For 
supplying air for the transformers there are three air 
blowers with direct coupled motors, each having a 
capacity of 10,000 cubic feet per minute, at foz. pressure 
to the square inch. Three rotary converters, a set of 
three transformers and one reactance coil complete the 
three units of this part of the plant. Two of these con- 
verters have a capacity of 500 kilowatts each, and the 
third of 300 kilowatts. 

Between these units and the boiler room wall are a 
controlling benchboard, an exciter switchboard, a feeder 
switchboard, and a motor-driven air compressor supplying 
air at 160 lb. pressure to the blowing system for cleaning 
the electrical equipment and to the boiler feed pump air 
chambers. By means of oil switches each of the turbine 
generators and rotary converters is connected with the 
station bus bars, and to these also are connected switches 
controlling the feeder circuits for power for the entire 
handling plant. The power plant also supplies electrical 
current for lighting Colon, Cristobal, Mount Hope, and 
Gatun, and power for running the manufacturing plants 
of the Subsistence Department at Cristobal. After the 
canal is in operation, it will be held in reserve to operate 
the locks and towing machinery, should the electrical 
power plant run by water wasted from Gatun Lake fail as 
the result of accident or lack of water. 

Owing to the introduction of two service gates at each 
end and other protective devices, the upper lock in each 
flight will be made somewhat longer than the lower locks, 
namely, 1180ft., measured from the hollow quoin of 
the lowest set of gates to the hollow quoin of the set 
farthest upstream. The useful length of the lock, fora 
vessel passing downward, is assumed to lie between the 
protective chain guarding the lower gates and the hollow 
quoins of the upper service gates. From this protective 
chain to the quoins of the lower set of upper gates the 
clear distance is 908.5ft., but that measured to the quoins 
of the upper set of upper gates is 1000ft. The sill for 
the upper set of upper gates is on the top of a lift wall 
separating the lock chamber from the forebay, the gates 
being 54ft. Sin. in height above the sill. The sill for the 
lower set of upper gates is on the floor of the lock, the 
height of the gates being at Gatun and Pedro Miguel 
respectively 77ft. and 79ft. above the sill. 

In all lockages of vessels of 900ft. or less in length, 
both sets of upper and lower gates will be operated simul- 
taneously ; but in locking downstream a vessel between 
900ft. and 1000ft.long both sets of lower gates will operate 
together, the lower set of upper gates being left open to 
allow the stern of the vessel to project into the space 
between the two sets of upper gates. In locking the 
largest vessels upstream, a similar gain may be obtained 
if desired by using the chamber between the two lower 
gates, the two sets of upper gates being operated together. 
A vessel will thus always have two gates in front of it 
separating the levels. A middle gate, with its hollow 
quoins 550ft. above the lower protective chain, will 
divide the lock into chambers of different lengths, the 
arrangement of valves and gates being such that cham- 
bers of a length of 278°5ft., 370ft., 550ft., 908°5ft., and 
1000ft. may be used. 

To fill and empty the chambers three culverts—see Fig. 
1—are provided, running the length of the lock through 
the base of the walls, one in each side wall and one in 
the middle wall. Each will have a sectional area of 254 
square feet, the equivalent of a circle 18ft. in diameter, 
and be controlled by rising stem-gate valves moving on 
frames of live rollers of the Stoney type. In the side 
wall culvert the intakes at the upper end of the wall are 
provided with guard valves of this type, the main culvert 
being furnished with service valves at the upper, middle, 
and lower gates. Where these service valves are placed 
the culvert is divided into two parts by a middle pier, it 
being considered undesirable to attempt to control the 
whole culvert with one valve. The valve at the lower 
gates is duplicated. As it will be possible to use the 





guard valves at the upper end and one or other of the 
duplicate service valves at the lower end of the lock, 
there need be no interruption of communication by failure 
of any one set of valves. 

The side-wall culverts open directly into lateral culverts, 
eleven in number, each 41 square feet in area. These 
communicate with the chamber through openings in the 
floor, there being in each lateral five such openings, each 
with an area of 12 square feet. The middle wall culvert 
is controlled by duplicate sets of Stoney valves at its 
upper and lower extremities, and communicates with the 
lock chambers on either side through lateral culverts, 
ten in number, similar to those in the side walls, except- 
ing that each is 33 square feet in area, and at its juncture 
with the main longitudinal culvert is controlled by an 
individual valve. This control is necessary in order that 
the twin lock chambers may be independent of each 
other. The longitudinal culverts extend the full length 
of each lock flight, interrupted at the proper points by the 
Stoney valves. The same system of culverts is conse- 
quently utilised both for filling and emptying each lock. 

In order to divide the head between the gates when 
necessary, and to prevent reverse pressure, auxiliary cul- 
verts are proposed for changing the level in the space 
between the two gates of each set at the upper and lower 
end of the upper lock. The culvert area is such that if 
all the valves were opened at once the lock chambers 
might be filled or emptied in a very short time. Such 
action, however, might create currents in the Canal above 
and below the locks, and even be dangerous to vessels in 
the lock, especially to those of such size as to require 
several mooring lines on each side wall. It has been 
assumed that the level in the lock chamber should not 
change at a greater vertical rate than 3ft. per minute, 
and under this assumption the culvert area is sufficient 
to fill or empty the locks in about fifteen minutes. 

For the smaller locks, up to 550ft., it is estimated that 
the side culvert alone will suffice. The middle culvert, 
therefore, need be used only on the rarer occasions when 
the 900ft. or 1000ft. lock is required to pass a very long 
vessel or a fleet of smaller ones; and even then it would 
be required only during the last few minutes of the 
lockage, as the side culvert would suffice to furnish water 
at the prescribed rate until towards the close of the 
operation. For these reasons, no inconvenience will 
arise from the fact that the middle culvert cannot be used 
simultaneously by two adjoining locks. 

In the case of the upper lock at Gatun, owing to the 
nature of the material met with in the excavation and 
other natural conditions of the site, certain special 
features have been introduced in the foregoing general 
design. For instance, the approach is much deeper 
than required by considerations of navigation alone; 
there will be a cut-off wall crossing the lock under 
the sill of the movable dam and extending down- 
stream back of the side walls far enough to include all 
the water-bearing area, and the floors of the forebay and 
upper portion of the lock will be thickened and anchored 
down against possible upward pressure by rails held verti- 
cally to the rock by means of concrete. Moreover, in the 
lower portion of the lock, where a water-bearing stratum 
of sandstone dips below the sound overlying siratum of 
conglomerate, the floor has been reduced in thickness and 
the culverts placed in trenches, the connection between 
the concrete and the conglomerate being strengthened by 
short anchorages consisting of old French rails. 

Fig 3 shows the design for the upper or filling valves 
for the main culverts. As some of these valves will 
operate under a head of about 60ft., and must remain 
tight under a head of about 80ft., great strength in the 
different parts is required. The size of the waterway 
closed by each is 8ft. by 18ft.; the maximum water 
pressure on each is 314 tons at rest, and the operating 
pressure in the case of the lower valves may reach 281ft. 
The total vertical range of motion is 18ft. The valve is to 
be connected with the operating mechanism by a stiff 
stem, the mechanism being placed at such a level that the 
stem will not rise above the coping of the lock when the 
valve is completely opened. The valve can be raised 
vertically to the top of the wall for examination or repair. 
The total weight of the moving parts of each valve is 
22,500 Ib. in air. The structural material is nickel-steel, 
and the castings are mainly of steel. 

When the valves are raised a slight distance, great 
velocity is imparted to the water passing through. To 
protect the concrete immediately below, which would 
otherwise be impinged upon by this water, cast iron plates 
lin. thick are to be used as lining. These are being made 
at the Gorgona foundry. In each of the three upper 
locks there will be twelve sets of valve chambers which 
will require lining; the intermediate and lower locks at 
Gatun will call for sixteen sets of castings, and the lower 
locks at Miraflores six sets—a total of 58 sets of valve 
chambers for all the locks, with two chambers in each 
set. The weight of each set of castings of eighteen plates 
is 30,888 lb., nearly 14 tons. 

The laterals leading from the middle culverts are closed 
at their junction with the main culvert by cylindrical 
valves—Fig. 4. The wells closed by these valves are 
6ft. Gin. in diameter, and the valves themselves are to be 
packed against pressure from both directions. The range 
of motion of the lower drum of the valve is 3ft. lin. The 
valve is connected to the mechanism by a rising stem, 
the gear being placed at such a level that the stem will 
not rise above the top of the coping when the valve is 
completely raised. The total weight of the moving parts 
of each valve is 7600 lb. in air. Owing to the position of 
these valves at a somewhat higher level than the Stoney 
valves, the maximum pressure to which they will be 
subjected is somewhat less, and, because of the lesser use 
of the middle culverts, for reasons already explained, they 
will ordinarily operate under. a comparatively low head. 
The seat of the valve is of-cast iron, and the movable and 
fixed drums, the cover and the brackets, are steel 
castings. : Sas 

There will be an entrance to the middle culvert directly 
from the lock chamber sufficiently large to admit any 





part of a cylindrical valve, and to be closed by a bulkhead 
capable of taking the maximum pressure from cither 
direction. The cylindrical valves cannot be raised verti. 
cally to the top of the wall as can the main culvert 
valves ; but, in the event of damage, the parts may be 
moved out into the main central culvert, and either 
mended or replaced through the entrance leading from 
the lock chamber. The side culvert also has an entrance 
from the lock chamber, but this is small, as no parts have 
to be moved through it, and is permanently open, there 
being no necessity to separate side culvert and lock 
chamber. 








IRON AND STEEL INSTITUTE. 


Tur Buxton Congress of the Iron and Steel Institute 
was informally initiated with the reception on Monday 
last at the Pavilion, for which invitations were issued by 
the Duke of Devonshire and the Reception Com. 
mittee. The business proceedings opened in the Old 
Theatre in the Pavilion Gardens on Tuesday morning, 
The President, the Duke of Devonshire, occupied the 
chair, and was supported by Sir Hugh Bell, past-president: 
Mr. J. E. Stead, Mr. Arthur Cooper, Mr. John M. Giled. 
hill, Mr. Andrew Lamberton, and other members of 
Council. 

Mr. W. F. Mill, the chairman of the Buxton Urban 
District Council, in offering a welcome to the Institute, 
said that it was the first time that the town had had its 
name upon the list of places where autumn conferences 
of the Institute had been held, and although Buxton 
could not itself boast any great industrial establishments, 
the members were to visit some of the great works in the 
neighbourhood. There was a special fitness in the visit 
of the Institute to the Cavendish country, in view of the 
fact that after a lapse of forty-one years a Duke of levon. 
shire was again the President of the Institute. 

The Duke of Devonshire, in acknowledging the welcome 
offered, said that although it was true that Buxton was 
not a great centre of the iron industry it possessed 
attractions which, he believed, would make the visit a 
memorable one. He regretted that since their last 
meeting the Institute had to deplore the loss of some of 
its most eminent members. Mr. E. P. Martin, of whose 
sudden death they had just learned, and Mr. William 
Whitwell were both past-presidents and original members 
of the Institute, and devoted themselves largely to its 
affairs. They were all aware of the value of the work 
which had been rendered by these members. They also 
had to deplore the loss of a vice-president in Mr. James 
Riley. He desired to express, on behalf of the Institute, 
their feelings as regarded the loss of these valuable 
members. The President announced that Mr. J. E. 
Stead had been nominated to fill the position of vice- 
president, and Mr. F. Samuelson to take the place on the 
Council vacated by that appointment. 

The first paper presented was that by Mr. C. de Schwarz 
on “ The Briquetting of Iron Ores,” of which the follow- 
ing is an abstract :— 


A considerable number of methods for briquetting iron ore have 
been brought out, but none as yet which can be applied generally 
with success. Most of the different methods which have heen 
tried for the briquetting fine-grained ore have proved to be too 
expensive, not alone with reference to initial outlay and cost of 
manufacture, but also, indirectly, on account of the great reduc- 
tion of the contents of iron in the ore which occurs owing to too 
great an addition of binding material. 

The conditions for successful briquetting are : 

(1) The iron ore briquettes must have a certain resistance against 
mechanical influences. They must resist a pressure of not less 
than 20001b. per square inch, and, when dropped from a height of 
10ft. on a cast iron plate, they must not fall into dust although 
they may break into pieces. 

(2) They must resist heat. Heated to 900 deg. Cent. they may 
commence to sinter, but they must not disintegrate into small 
fragments. 

(3) They should be capable of being placed in water for a certain 
time without softening. 

(4) They must resist the influence of steam at 150 deg. Cent 
without crumbling. 

(5) They must possess a certain amount of porosity in order to 
allow the carbon-monoxide in the blast furnace to penetrate the 
interior of the briquette and to exercise its beneficial reducing 
influence. : 

In order to test the briquettes for porosity, they are, after being 
dried, placed for about twenty-five minutes in water, during which 
time they ought to absorb not less than 124 to 16 per cent. of 
water, according to the nature of the ore. : 

(6) The binding medium, if any is used, should not contain 
noxious substances (sulphur, arsenic) to such an extent as to be 
injurious to the quality of pig iron produced. 

(7) The cost of producing briquettes should not exceed the 
difference in the prices between lump ore and fine ore. __ : 

The different systems of briquetting ore can be divided into 
those in which a binding medium is used, and those in which no 
binding medium is used. The former may again be divided into 
methods employing inorganic and organic binding materials 
respectively. J 

Of all systems of briquetting iron ores without a medium, by 
heating the briquettes after they have left the press, the Grindal 
process, so called after the name of the inventor, has proved to be 
the most successful for magnetic ore. ; 

Pure magnetic ore is extracted by means of magnetic separators. 
This ‘‘ concentrate,” containing from 67 to 71 per cent. of iron, Is 
moistened and made into briquettes about 6in. square and 2}in. 
thick, with rounded edges. No addition is made. 

The briquettes are then laid intoa furnace heated with generator 
and blast furnace gases. Heated and compressed air is supplied 
by means of a Kérting blower in such quantity as to ang 
highly oxidising flame, whereby the magnetic ore (Fe,04) 1! 
oxidised to peroxide of iron (Fe,0,). The sulphur is considerably 
reduced during this operation. ; 

The briquettes are hard and porous, and quite suitable for the 
blast furnace ; but the cost of production appears to be rather 
high, in consequence of which the Gr3ndal process has not, except 
in Sweden, been much adopted. In Sweden there are at present 
twenty-seven Gréndal furnaces at work, with a total output of 
about 300,000 tons of briquettes per year. 

Briquetting by means of a binding medium.—The use of slaked 
lime as a binding medium for fine-grained ore has been known for 
many years, and it has also been found that briquettes quite sult- 
able for blast furnace use can be made when the slaked lime 1s 
mixed with some granulated basic slag. Compared with other 
methods this process of briquetting is. rather expensive and also 
considerably reduces the percentage of iron in the briquettes, 
because from 7 to 8 per cent. of binding material, containing n° 
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has to be used. Besides this, the briquettes have to be 
d for a considerable time to fresh air in order that the 
de in the briquette may absorb sufficient carbon dioxide, 
irate of lime as such would lose its water in the upper 
blast furnace, and the briquettes would therefore 
The transformation of CaO into CaCo, also 


fron, 
exposed ™ 
calcium OX! 
because hy¢ 
ortion of the 


crumble to dust. . : , 
ns another indirect reduction of the percentage of iron in the 

= not to mention that a great amount of space and extra labour 

esa uired for stacking and for keeping the briquettes, in order 

nat this transformation takes place. This method of briquetting 

: ean therefore not found extensive application. 

Tiare success has been achieved by using as a binding medium a 


ixture of sand and slaked lime. Equal parts of these materials 
nn mixed and ground into fine powder, and then intimately 
xed with the dust ore. After being moistened the mixture is 


i / : ‘ 
Seued into briquettes, charged into boilers, and exposed for some 
Cuts to the influence of superheated steam under pressure, after 

About 6 


which the briquettes are ready for the blast furnace. | 
er cent of the above-mentioned binding medium is required. 
Another method of briquetting consists in the use, as a binding 
medium, of basic blast furnace slag, which was exposed to steam 
ressure as mentioned before. However, as nearly 10 per cent. of 
ais medium is required to obtain good briquettes, it has been 
found that the percentage of iron in the ore becomes too much 
reduced. 


iic ore, mixed with lime, is also successfully used as a bind- 


Spatl } 
ing medium, provided that the briquettes are exposed to steam 
pressure for a certain time. 


Conclusions. —From what has been said it may appear that a 
universal method of briquetting fine iron ore, fulfilling the condi- 
tions enumerated in each case, has not been invented as yet, and 
probably never will be. he ; 

Taking the financial results of the different methods of briquet- 
ting into consideration, itis found that the methods of briquetting 
yractised at Kertsch in Russia and at Ilsede in Germany appear to 
Me the most economic, the working expenses, as reported, amount- 
ing only to one shilling per ton of briquettes. 

The manufacturing expenses of briquetting by the Grindal 
process amount to 3s. 4d. per ton of briquettes, exclusive of 

eneral expenses, redemption, and royalties, for which at least 
Is, 4d. will have to be added, thus resulting in a total expense of 
4s, 8d. per ton of briquettes. 

Finally, it may be mentioned that at present an establishment 
for making briquettes is being erected ata Belgian works according 
toa new process recently introduced. According to this method 
from 24 to 44 per cent. of binding medium, costing about 16s. a 
ton, is used. The initial outlay for a plant turning out five tons 
of briquettes an hour amounts to about £2500, and the manufac- 
turing expenses, inclusive of general expenses, to 1s. 6d. per ton 
briquettes, The briquettes fulfil all the conditions enumerated, 
and can be used within twenty-four to thirty-six hours after having 
left the press, no heating or any additional work being necessary. 
By this method, not only fine ore, but also rolling mill and forge 
scale (Fe,0,) have been briquetted with success, the latter having 
been successfully used as an enriching and decarbonising addition 
in the open-hearth furnace, 

Professor Henry Louis, in opening the discussion, said 
that there were one or two points in the paper which 
ought not to be passed over without criticism. He 
entirely dissented from the opening sentence that the 
use of improved explosives tended to increase the per- 
centage of small] and dust ore. His experience was that 
the use of improved explosives did not increase the per- 
centage of dust. It should also be pointed out that much 
turned upon whether the briquette was required at the 
blast furnace or at the mine. With regard to what was 
stated by the author on the subject of a binding medium, 
it appeared to him that the binding medium was in the 
ores. In the references to the Gréndal process, the 
author seemed to imply that that process was one of 
agglomeration by heat, and he ascribed that to Gréndal. 
That was not the case. The Gréndal invention was that 
of an excellent briquette furnace. He (Professor Louis) 
had read a paper before the Institute in 1904 in which he 
dealt somewhat fully with that process, which was quite a 
successful one, and was being used down to the present 
day without modification. He could not agree that the 
furnace had not been employed much except in Sweden, 
as he had information of furnaces being used in this 
country. in Spain, Norway, and the United States, and he 
believed that there was also a plant in operation in 
Germany. The author discussed the question of agglom- 
eration by heat without previous briquetting. He would 
point out that briquettes or nodules made in the rotating 
furnace could be quite as good as the best briquettes, but 
there was a difficulty in getting them quite right. The 
great value of the rotating furnace and the agglomerating 
of ores was in cases where ores with a large proportion of 
volatile matter were being treated. In such a case very 
successful nodules had been produced in the rotating 


furnace, for which he believed there was a great field. 


Reference was also made by the author to a process of 
mixing the ores to be briquetted with spathic ore and lime, 
and the author stated the nature of the reaction which 
took place. He (Professor Louis) had investigated that 
method, but had been quite unable to discover that any 
such reaction occurred. He was quite convinced that 
any combination which took place was entirely due to 
the ordinary effect of lime, and the silicious matter of the 
ore acted upon by steam in the ordinary way. 

Mr. 8. G. Robinson said that the process described in 
the paper had been borrowed from the Portland cement 
industry, where the rotary kiln had been used for some 
fifteen years. Kilns were now in service up to 9ft. in 
diameter and 165ft. in length, representing a capacity of 
100,000 tons of nodules per annum. A point to be noted 
was that the rotary process was cheaper than any other 
except the Schumacher process referred to by the author. 
The average amount of coal used was 10 to 12 per cent., 
and the whole course of nodulising on the rotary kiln 
worked out at 2s. 6d. to 3s. per ton, including interest on 
capital, depreciation and repairs. The use of gas had 
been tried in the cement industry for many years, and 
had been given up. : 

Mr. J. E. Stead referred to the trouble which had always 
been experienced in getting briquettes sufficiently firm. 
The briquettes were rarely made hard enough to 
agglomerate, and the rough handling they received in 
transport had the effect of breaking down the outside of 
the briquette up to a proportion of 15 or 20 per cent. In 
his experience it was impossible to import briquettes into 
this country without a good deal of small, and the 
question had been raised as to what allowance should 
be made for this fine matetial. The method which had 


been suggested was that the cost of briquetting should 


be deducted from the fine dust, and he believed that 
suggestion had been acted upon. With regard to the 
nodulised material, he had seen material in Middles- 
brough too small to be satisfactory. The blast furnace 
interests in Middlesbrough did not like the very fine 
material, and it would be advisable to take all the material 
that would pass through a }in. grid and re-nodulise it. He 
would like to point out that while organic compounds 
were suitable for magnetic oxides they were not suitable 
for peroxides, because the oxygen of the peroxide burnt 
up the combined material very soon after putting the 
briquettes in the furnace. 

On the motion of the President, a vote of thanks was 
accorded to the author of the paper. 

Mr. G. E. Moore then presented his paper on “ The 
Manufacture of Rolled ‘H’ Beams,” which we print in 
full on page 368 et seq. 

Mr. Andrew Lamberton said it was not a subject that 
the rolling mill proprietors in this country had neglected. 
It was true there were no mills in this country where 
rolled H beams were produced in large quantities, and it 
was the fact that up to the present moment no mill of 
the type described by the author was at work in this 
country. Those who had carefully looked through the 
paper would find at the outset a reason for this neglect of 
the process. The author stated that with ordinary two or 
three-high mills having grooved horizontal rolls only the 
practical economical limit appeared to have been reached 
in the case of commercial standard sections. It was a 
question whether there was a market in this country for 
beams much larger than those being commercially pro- 
duced to-day, and the doubt arose whether such beams, 
although theoretically embodying greater strength for 
the amount of section involved, were commercially right 
for this country. At one time, before modern methods of 
bridge building attained to the position they had reached 
to-day, there might have been a reason for assuming that 
such rolled beams would find a ready market. It was 
well known that beams of greater depth than what were 
known as H beams could be produced to-day with all 
holes bored, as well as such broad and deep beams as 
those rolled in a mill such as described. The built-up 
girder was finding favour with engineers, who regarded 
the matter from the commercial as well as from the 
engineering standpoint. There was little hope, he 
believed, of such a mill as that described by the author 
being used in this country. 

Mr. Moore, in replying on the discussion, said that the 
subject had not been very much studied in this country, 
and he believed there should be a market, if not for the 
extraordinary size of beam which could be rolled by the 
process described, at least for the moderate sizes, 12in. 
by 12in. or l5in. by 15in. Such sizes were imported into 
this country, and if it was worth while to import them it 
ought to be worth while to manufacture them. As far 
as the cost of manufacturing the beams was concerned 
the cost was not 10 per cent. more than ordinary beams, 
so that in that respect the beams compared very favour- 
ably indeed. 

The President, in moving a vote of thanks to the 
author, said that while the class of work referred to was 
more largely used on the Continent than in this country, 
it was probable that the paper, over which Mr. Moore 
had taken considerable pains, would stimulate interest in 
the subject. 

Mr. E. Colver-Glauert then presented the paper by 
himself and Mr. 8. Hilpert on “Sulphurous Acid as a 
Metallographic. Etching Medium,” of which the following 
is an abstract:— : 

Tests made with many simple oxidising media for etching 
having given disappointing results, further fields of chemical 
action were explored until finally a most excellent reagent was 
found in sulphurous acid. After deciding upon the best form in 
which to use the solution, and testing by many different methods, 
a number of sections, covering practically the whole range of iron 
and steel metallurgy, were treated with it, and the results must 
be regarded as extremely satisfactory. It not only provides a 
medium whereby all the constituents and structures of hardened 
and tempered steels are clearly differentiated, but gives results of 
considerable value in the case of saturated —eutectic—and super- 
saturated steels, whilst the constituents of pure pig irons and 
those containing sulphur and phosphorus are much more clearly 
developed than by the methods in general use—including heat 
tinting. In its present form the method is not successful in steels 
composed of ferrite and pearlite, but experiments now in progress 
indicate that a slight moditication will make it a useful method of 
attack on such material. 

The chemical reaction of the method is not completely known, 
but the authors intend to take an early opportunity of definitely 
deciding this question. 

The acid used should be as free from sulphuric acid as possible, 
and is obtained in the form of a saturated solution of sulphur 
dioxide in water. The authors’ work has shown that the most 
useful medium is prepared by making a 3 to 4 per cent. solution 
of such an acid in water, in which case etching is complete in from 
seven seconds to one minute according to the nature of the 
material. 

Professor A. McWilliam said that Mr. Colvert-Glauert 
was an old Sheffield student, and he was interested to 
note that one of his photo-micrographs—Fig. 2, Plate 1, 
of the paper—went to show that by a new method he had 
arrived at a result which corroborated some of the work 
described in a paper by himself and Professor Arnold 
dealing with the thermal] transformations of carbon steels. 

Mr. Saniter said he had experimented with the new 
| reagent, but had not been very successful, owing to the 
great staining effect upon the specimen which was the 
fault of so many of the reagents suggested. 

Mr. Hatfield asked the authors to define what they 
meant by austenite and hardenite, which they referred 
to as occurring in the same section. 

Mr. Colver-Glauert, in reply, said that the great advan- 
tage of the medium was thatit did not stain. It was true 
that if the specimen was allowed to remain in the air 
before being rinsed some staining effect was produced, 
but not otherwise. With regard to the austenite and 
hardenite occurring in the same section, he did not 
accept austenite as a really true constituent. 


Mr. Colver-Glauert then presented the paper by Mir. 





S. Hilpert on “The Preparation of Magnetic Oxides of 


Iron from Aqueous Solutions,” an abstract of which is 
as follows :— 

Some time ago Mr. Carulla, of Derby,* read an interesting 

r before the Institute on the preparation of magnetic iron 
oxide (Fe,0,) from aqueous solution. The chief point lay in the 
connection between colour and composition, and for the prepara- 
tion of pigments this has great practical value. Conclusions were 
drawn as to the chemical and mechanical reactions involved, but 
with these the present author is unable to agree, and to solve 
this latter question the following results and experiments may 
be quoted. Mr Carulla was unable to agree with some previous 
workers that the precipitation of mixed hydrates from a solution 
of ferric and ferrous salts was unmagnetic,:but that a magnetic 
mixture was produced when the salts solution was added to a 
superabundant quantity of ammon‘a, because the Wiilffing pro- 
cess produces a magnetic mixture. This paper is concerned with 
a few simple experiments which solve this apparent difference in 
observation. 

The author concludes that (1) the production of ‘‘ magnetic iron 
oxide” (Fe,0;) from aqueous solution is only possible through the 
precipitated FeO dissolving in the ammonium residue. 

(2) That so-called compounds other than Fe,U, are probably 
indetinite mixtures, 

(3) The magnetic properties of Fe,0, have their source in the 
acid properties of Fe,0.. 

(4) The true magnetic iron oxide is Fe,Q; in the form of ferric 
ferrate. 

Votes of thanks were, on the motion of the President, 
accorded to the authors. 

A large party of members visited the locomotive and 
carriage and wagon shops of the Midland Railway Com- 
pany at Derby and the Royal Crown Derby Porcelain 
works. 

The Duke of Devonshire, speaking at a luncheon which 
preceded the visit, in expressing the thanks of the Insti- 
tute to the Midland Railway for the facilities afforded to 
the members, said that there was a great affinity between 
the railway interests and the iron and steel trades. Both 
of them had serious problems to face, and important 
questions in many and varied forms were coming up for 
solution. It must not be imagined that those questions 
could be settled spasmodically, aud it was felt by all those 
who were interested, in whatever capacity it might be, in 
helping the development of the great resources of this 
country, or who were responsible for its great industrial 
organisation, that in the settlement of these problems 
clear thinking and honest dealing between man and man 
were absolutely necessary. 





NATIONAL ASSOCIATION OF COLLIERY 
MANAGERS. 

THE formal opening meeting of the recently formed Scottish 
branch of the National Association of Colliery Managers, was 
held last Saturday afternoon in the Technical College, George- 
street, Glasgow. Mr. David Archibald Cassodie, Dunferm- 
line, presided, and he was supported by Mr. George Gibb, 
the president-elect of the new branch; Mr. William Walker, 
Chief Inspector of Mines for Scotland ; Professor Latham, 
Glasgow University ; Professor Burns, Technical College, 
Glasgow, and Mr. George L. Kerr, secretary. Mr. Gibb, in 
the course of an interesting presidential address, in which he 
reviewed the present position of the coal trade and the 
influences of recent legislation thereon, maintained that the 
salvation of many collieries was to be found only in a pro- 
gressive policy. The less favourable the physical conditions 
were, the more need was there for them to stop leakages of 
time and materials, to keep a closer grip and control of 
detail costs, to specialise on the most improved methods 
of mining, to take the fullest advantage of gravitation in 
relation to underground traffic, and to apply the fuel-saving 
and labour-saving appliances which had been developed 
during recent years for colliery purposes. While the need 
was always greatest where unfavourable conditions prevailed, 
caution was necessary in embarking upon a new policy. The 
collieries were financial concerns, and the expenditure could 
only be justified by a prospective return. Personally, how- 
ever, he was glad to think that extravagance was one of the 
least of the failings of the Scottish colliery manager. Many 
of the Scottish collieries were relatively small, and the pro- 
portionately large number of managers with independent 
charges was entirely favourable to the development and 
exercise of initiative and the evolution of methods and 
appliances tending to increased efficiency. There was 
abundant evidence that mining in Scotland had profited by 
this feature. 

Progressive changes, however, were still necessary, and 
each improvement led to another, for full advantage of one 
change could seldom be realised until others had been 
effected. An illustration of this was to be found in the 
problem of underground transport, which had recently become 
so pressing to many of them. The benefits of the greater 
activity at the working faces which attended machine mining 
had been partially neutralised by the incapacity of their old 
haulage arrangements to deal with the large outputs now 
produced from relatively small areas. No system accelerat- 
ing the forward movement of the face would long result in 
economy unless the haulage ways and every administrative 
unit from the working face to the surface were brought 
properly into line. Personality, perhaps, counted less than 
formerly in mine management, but, coupled with a keen 
insight into mining work, it was still a considerable asset. 
Appreciative remarks on Mr. Gibb’s address were at the close 
made by Mr. Walker, Chief Inspector of Mines for Scotland, 
and Professors Latham and Burns, Glasgow. 








A NOTICE appears in the current issue of “The Board 
of Trade Journal ” relative to experiments in turpentine extraction 
in Karafuto. The British Acting Vice-Consul at Hakodato reports 
that, preliminary experiments having proved very successful, the 
manufacture of turpentine by the Government is shortly to be 
begun. Machinery for the purpose, to the value of 150,000 yen 
(about £15,300), has been ordered. It is hoped eventually to pro- 
duce a very large amount of turpentine, as the sources of supply 
are almost inexhaustible, and consequently more machinery will 
doubtless be required later. The Act ng Vice-Consul has for- 
warded samples of raw turpentine extracted from the tree “‘ larix 
dahurica turoz,” known in Karafuto as the ‘‘ rakuyesuo,” of retined 
turpentine oil produced at the Government experimental labora- 
tory, and of the rosin left after the extraction of the oil. 
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TWO LARGE DOUBLE-BEDDED LATHES. 


TWO lathes of unusual proportions are illustrated in the 
accompanying engravings. The engraving on this page and 


the first on page 357 show a 4d5in. centres duplex sliding, | 
surfacing, screw-cutting and boring lathe, with a double bed | 


76ft. long to admit 62ft. 3in. between the centres. It will 
admit and bore objects up to 5ft. Tin. diameter, 29ft. 6in. 
long, with the movable headstock removed, and will swing work 
5ft. 10in. diameter over the sliding carriages. It has a range 
of spindle speeds from 0.78 to 52 revolutions per minute, a 
range of feeds from fin. to in. per revolution of the spindle, 
and will turn tapers from 1 in 10 to1in 150. The double- 


slide bed is Sft. wide and 24in. deep, and is built up of three | 


lengths with four longitudinal and numeious transverse box 
girders. The sliding carriages are propelled by screws placed 
between each pair of grinding surfaces, so obviating torsional 
and cross stresses, while the thrust of the movable headstock 
is taken by a strong rack cast in the bed. 


The fast headstock has two changes of double and two | 


changes of quadruple machine-cut gearing, the changes 
being effected by means of racks and pinions. It has a steel 
spindle, 12in. in diameter, running in hard gun-metal bear- 
ings of square outline, the back pair and spindle being 
formed with multiple grooves to take the end thrust. It is 
driven by means of a 60 brake horse-power motor through 
double helical gearing having a speed variation of 3 to 1, 
the motor being mounted on a foundation plate at the front 
of the headstock. 

The face-plate chuck is 7ft. diameter, bolted to a collar 
forged on the spindle nose. On the back of the face plate is 
bolted a ring with external spur teeth to engage with the 
pinion shown. The movable headstock has a steel spindle 
8gin. diameter, which can be adjusted longitudinally by 
means either of a hand wheel or worm gearing. It is secured 
to the bed by holding-down bolts and keeps, and is arranged 
to be readily connected to one of the sliding carriages for 
traversing it along the bed by hand or power. The lathe is 
provided with four independent sliding carriages, two at the 
front and two at the back of the bed, each fitted with a 
rotating nut and reversing gear, swing frame, and machine- 


cut change wheels, the latter serving not only to impart the | 


various rates of feed longitudinally for sliding and screw 
cutting, but also transversely for surfacing. 
case the rotary motion is transmitted by means of longi- 


tudinal shafts driven from the main spindle of the fast | 


headstock through two changes of spur gearing. 


The sliding carriages are provided with a quick power | 
traverse motion driven from side shafts by means of a | 
| Corporation Electricity Department, and is accommodated | 
in a building erected by the Clyde Trustees not far distant. | 


15 brake horse-power motor of the constant speed type. 
Each carriage has its own independent change-speed gears 
for imparting the sliding, surfacing or screw-cutting motions, 
and a clutch and lever enable the speed of the side shafts to 
be varied at will. 

The two front sliding carriages are fitted with taper turn- 


ing mechanism, which may be used in combination with the | 
Thus, | 


change gear that controls the self-acting traverse. 
one carriage may be engaged sliding parallel or taper at any 


required angle and rate of feed, while another is sliding | 
parallel, surfacing, parting off, or screw cutting, at any rate | 


of feed. 

There are four compound top slide rests, those at the back 
having an inverted V slide for resisting the upward pressure 
of the cut, and a cast steel top slide. 
has a variable self-acting feed motion along the bed, quick 
power traverse motion, and means for hand adjustment. It 
has a holder for a boring bar 12in. diameter. The approxi- 
mate weight of this lathe is 123 tons. 

The second engraving on page 357 shows a similar lathe of 
smaller dimensions, which has also been built recently by 
Hulse and Co., Limited, Manchester. It has 32in. centres, 
a bed 71ft. 3in. Jong, and will take work 3ft. 10in. diameter 
over the sliding carriages. The spindle speeds are somewhat 
higher than in the case of the larger lathe, but the ranges of 
feeds and tapers are the same. The steel spindle in the fast 
headstock is 10in. diameter, the face plate chuck 5ft. 4in. 


diameter, and the spindle in the movable headstock Tin. | 
This lathe weighs about 71 tons, and for the | 


diameter. 
main drive requires a £0 horse-power motor. 


In the latter | 


The boring carriage | 


This type of lathe is particularly suited to shops producing 

| heavy ordnance, marine work, shafting, forgings and steam 

turbines. Messrs. Hulse inform us that during the last few 

years they have turned out no less than 110 of these lathes, 
ranging from 2lin. to 108in. centres. 


CLYDE HARBOUR AND DOCK EXTENSIONS. 


THE annual inspection by the Clyde Trustees of the 
harbour, docks, and river took place on September 13th, a 
large party of members and friends embarking on board the 
paddle steamer Duchess of Rothesay at the Broomielaw early 
in the forenoon. On this occasion the inspection embraced 
| the whole length of river under the jurisdiction of the Trust, 

viz., from Broomielaw to Port-Glasgow, and landing was 
effected at points where new works on hand or just com- 
| pleted were of sufficient interest. Amongst those present 


Raeburn, deputy chairman; Lord Provost McInnes Shaw, 
Sir Nathaniel Dunlop, Dr. John Inglis, Mr. A. F. Yarrow, 
Admiral Bearcroft, Mr. T. R. Mackenzie, general manager 
and secretary; Mr. D. M. MacIntyre, assistant secretary ; 
and Mr. W. M. Alston, engineer. 

The party first landed at the new quays and basins at 
Yorkhill, which, at the western end, are now fully available 
for shipping. The completion of the work has provided 1148 
yards of quayage, with a depth of 28ft. at low water, and 
10ft. at average high-water of spring tides. 


river has also been increased by about 60ft. The west basin, 


which is 230ft. wide, has on its east and west quays single- | 
storey goods sheds, 436ft. long by 100ft. wide and 55Sft. | 


while on the riverside 


long by 90ft. wide respectively ; 
shed, 1370ft. 


quay is a single-storey goods 
100ft. wide. 


from the face of the quay, while the riverside shed is 414ft. | 
from the quay, giving room for two lines of rails and capstans | 
| and the particular types of cranes required for working the 


traffic. These sheds are the widest yet built in Glasgow 
Harbour, and, being in one clear span, they provide ample 
floor space for the laying down of cargo. Direct railway 
connection has been provided between Yorkhill basins 
and quays and the Caledonian and North British Railway 
systems at Stobcross Low-level Station. 
taken from the Glasgow Corporation system for working the 
| capstans and turntables, but has to be transformed from 
6500 volts alternating current to 500 volts direct current. 
The plant for this purpose has been provided by the Glasgow 


On the same side of the river, after passing the mouth of 
the Kelvin, the visitors’ attention was directed to the fine 
new quayage of Meadowside. This was completed a few 
months ago, and has a length of 1611ft., along which there 
is a depth of 28ft. at low water and 40ft. at average high 
water of spring tides. This construction has widened the river 
| to 450ft. A single-storey goods shed, 1370ft. long by 100ft. 
wide, in one span, and of similar design to the sheds at York- 
hill, is at present being erected. The shed is placed 42ft. 
| back from the face of the quay wall, which provides space for 
| two lines of rails and the necessary cranes and grain elevators. 
This quay will be used chiefly for the grain and fruit trades, 
and will be equipped with all the latest appliances for 
handling this traffic. Designs have been prepared for large 
grain warehouses which it is proposed to construct on the 
north-west corner of the ground. 

The form which it has been decided these shall take is a 
floor granary, 144ft. long by 72ft. wide and 123ft. high, and 


a silo, cr bin, granary of the same width and 168ft. long. | 


These will have a combined storage capacity of 31,000 tons, 
| and will be capable of an annual turnover of 250,000 tons. 


The portion with silo bins will have a storage capacity of | 


20,000 tons, and the other will provide storage on nine 
separate floors for 11,000 tons. The bins will be 150 in 
| number and about 83ft. high, with a capacity of from 30 
to 275 tons each. 


j underneath. About 1000 lineal feet of the quay will be 


were :—Sir Thomas Mason, chairman of the Trust; W. M. | 


The width of the | 


long by | 
The west basin sheds are placed 36ft. back | 


Exectric current is | 


equipped with elevator rails and underground belt conveyors, 
Two travelling elevators, each of 250 tons per hour capacity, 
| will take the grain from the ships’ holds, pass it through an 
automatic weighing machine and discharge it on to two 
longitudinal band conveyors running in a tunnel at the back 
| of the quay wall. These will discharge it on to underground 
| cross belt conveyors, which will deliver it inside the granary, 
Here two main elevators, each capable of dealing with 250 tons 
| per hour, will raise the grain to the top of the building and 
discharge it on to band conveyors for distribution to any one 
of the 150 bins or to any of the nine floors or portion of the 
top floor by means of vertical shoots all over the floor portion 
| of the granary. The arrangements for drying and turning 
| the grain while stored, as wellas for sacking and discharg- 
| ing the grain into carts and railway wagons or into coasting 
| steamers and lighters at the quay, are to be of a very com- 
| plete and up-to-date character. This new departure on the 
| part of the Trustees is expected to facilitate greatly the dis- 
| charging of grain cargoes and reduce the cost of handling. 
Railway connection to both quay and grain warehouses will 
| be provided by means of a branch line from the Lanarkshire 
| and Dumbartonshire Section of the Caledonian Railway. 
Reaching Rothesay Dock, between Yoker and Clydebank, 
| the inspecting party were afforded facilities for studying 
the outstanding features of the equipment of this important 
| new work, Conspicuous among these was the series of coal 
| hoists and travelling transporters. The latter, for the dis- 
| charge of iron ore, &c., are on the south quay parallel to the 
| river, and were seen in operation. They are clectrically 
driven, and run on three lines of rails laid at distances of 
26ft. 3in., 65ft. 9in., and 160ft. out respectively from the 
face of the quay. Each transporter commands 16 0ft. in 
width of quay, and 35ft. of waterway out from the face of 
thequay. The transporters have been constructed by Babcock 
and Wilcox, Limited, Renfrew. The inner basin of the dock 
has been dredged to a depth of 25ft. at low water. On the 
| north quay two additional coaling hoists, similar to those 
| already in use, are being erected—one by Cowans, Sheldon, 
Carlisle, and the other by Eisenwerk, of Hamburg. To cope 
with these additional appliances and the necessary additional 
cranes, more generating plant is being provided in the 
engine-house by Siemens Brothers’ Dynamo Works, Limited. 

At the annual dinner of the Trust, held the same evening 
in the Trust’s chambers in Robertson-street, about 140 
gentlemen were present, Sir Thomas Mason presiding. The 
| proceedings were distinguished by the statement of the 
chairman regarding the projected and much-talked-of Dread- 
nought graving dock for the Clyde. 

In replying to the toast of ‘‘ The Navy, Army, and Reserve 
Forces,’’ Admiral Bearcroft said that the selection of locali- 
ties for building the larger ships of the Navy was affected by 
the question of the facilities for docking them, and it was 
gratifying to understand that that question was receiving 
their serious consideration. There were, he thought, twenty 
ships of different sizes at present being built on the Clyde. 
Of these, two would certainly be sent to other ports for dock- 
ing, but the larger proportion of the vessels now under 
construction were such as could be accommodated with ease. 

Acknowledging the toast of ‘‘The Clyde Trust,’’ Sir 
Thomas Mason said that the past year’s transactions of the 
Trust had reached almost high-water mark, and that only on 
one previous occasion had the year’s revenue been exceeded. 
Regarding the question of graving dock accommodation, it 
was well known he had advocated that the Trust should 
undertake the provision of increased graving dock accommo- 
dation. They had the land necessary for such a project. 
They owned no less than 400 acres with uninterrupted river 
| frontage, equal to two miles in extent. It was an open secret 
| that large business had passed engineers on the Clyde for 
want of this accommodation. He concluded by remarking 
that the special committee appointed to consider the matter, 
after a year or more of inquiry, had unanimously resolved to 
recommend the Trust to proceed with the construction of the 
| new graving dock, and he hoped the Trust would receive the 
| report with unanimous approval, and follow the progressive 
| policy which had been so successfully pursued in the past. 





There will be a sacking floor about | 
15ft. 6in. above the ground, to allow of the passage of wagons | 
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TWO LARGE DOUBLE-BEDDED LATHES 
HULSE AND CO., LIMITED, MANCHESTER, ENGINEERS 


( For description see page 356 ) 

















45-INCH CENTRES ORDNANCE LATHE 

















32-INCH CENTRES ORDNANCE LATHE 
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TURBINE 


CROSS-CHANNEL 


CAMMELL, LAIRD AND CO., LIMITED, BIRKENHEAD, BUILDERS 


STEAMER CASAREA 














THE TURBINE CROSS-CHANNEL STEAMER 
CZSAREA. 

ON Wednesday, 14th September, the turbine s.s. Ciesarea, 
built by Cammell, Laird and Co , Limited, to the order of the 
London and South Western Railway Company, carried out 
her official speed trials in Liverpool Bay, the mean of runs 
over a course between the Bar and North-West Lightships 
showing a speed of 203 knots. After running on the measured 
course the vessel proceeded on a six-hour full speed run, which 
was, we understand, completed in a manner satisfactory to all 
concerned. The Cxsarea has been built in conformity with 
the Board of Trade Regulations, and equal to Lloyd’s require- 
ments, and is 296ft. long overall, 39ft. broad and 16ft. 6in. 
deep to main deck. She has accommodation for 186 first- 
class passengers, 114 second-class, and a crew of 48. She has 
a straight stem and an elliptical stern. 

The first-class passengers are accommodated in two-berthed 
state-rooms on the promenade and lower decks, and the first- 
class saloons are also adapted for sleeping purposes, the 
upholstered backs of all the seats being arranged to turn up 
and form top berths when necessary, and a similar arrange- 
ment obtains in the second-class saloons. The second-class 








gentlemen’s saloon is situated on the main deck aft, and has | 


sleeping accommodation for 40 passengers. From a vestibule 
at the fore end of this saloon a stairway leads down to the 
second-class gentlemen’s saloon on the lower deck aft. 
latter saloon can berth 34. On the port side of the main 


The ee Se 
| their unions the men, now that they have had it fully con- 


deck, immediately abaft, and in way of the engine hatch, is the | 


second-class ladies’ saloon with accommodation for 40. On 
the starboard side of the main deck, in way of the engine 
space, are the rooms for the officers and engineers, a mail-room, 
larder, and refrigerating chamber. Forward of the boiler 
space is the first-class dining saloon. It is entered 


through a double-swing door from a landing having a stair- | 


case to the promenade deck over, and the lower deck below. 
The dining saloon extends right out to the ship’s side on the 


both sides, and is framed in light oak, the floor being covered | 


with rubber tiles. The whole scheme of decoration is 
effective and is enhanced by an overhead dome of bent glasses 
of picturesque design. 

The first-class state-rooms on the lower deck, 26 in number, 
are reached by the staircase in the landing outside the dining 
saloon. A large deck-house on the promenade deck contains 
the first-class ladies saloon at the aft end, a first-class ladies’ 
or gentlemen’s saloon at the fore end, and a number of two- 
berthed first-class state-rooms abreast the machinery casings. 
This deck-house has double-door entrances at both fore and 
after ends, anda fore and aft corridor each side laid with 
rubber tiles. 

The smoking-room and general lounge are situated at the 
fore end of the boat deck, and are reached by a stairway from 
the main entrance in the promenade deck-house. 
lavatory accommodation throughout the ship is of modern 
and elaborate type. 

A very complete installation of electric light is fitted 


throughout the vessel, and an emergency set of petroleum lamps | 


is also provided. The ventilation of the vessel is arranged on 
a combined Thermo tank and naturalsystem. Two winches, 
one forward and one aft, afford the necessary means for 
handling the cargo, which is manipulated by means of guyed 
gin bridles, and are capable of dealing with four-ton lifts. 
Four lifeboats and two cutters are carried on the boat deck 
and worked inboard and outboard by means of Welins’ 
patented quadrant davits. The steering gear is of the com- 
bined steam and hand-screw type, with double cylinder 
horizontal steering engine, which is controlled by telemotor 
gear from the navigating bridge. 

For working the anchors and cables and manceuvring the 
ship in and out of harbour a steam windlass and capstan is 
provided on the forecastle head and also a steam capstan aft. 
The bower anchors are of the stockless type. The propelling 
machinery has been supplied by Cammell, Laird and 
Co., and consists of two double-ended marine boilers 
and a set of Parsons’ turbines driving three shafts, all con- 
structed at the builders’ works. 








THE tramp steamer Nonsuch, whilst on her voyage from 
Bombay to Hulland Middlesbrough, was heard at the wireless station 
at the North Foreland, calling her name ata time when she was 15 
miles south of Cape de Gaa, at the south-east corner of Spain, a 
position distant 940 nautical miles from the North Foreland. 
This distance, across the obstacle of the whole of France and Spain, 
and the Pyrenees, is a remarkable range for wireless signals from 
a ship. The owners received a message through the station at 
Ushant, sent from the ship off Cape Roca, near Lisbon, no less 
than 610 nautical miles from Ushant. The Nonsuch is the first 
tramp steamer to be fitted with wireless telegraph. 
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THE SHIPBUILDING LOCK-OUT. 





THE lock-out of the members of the Boilermakers’ Society 
on the Clyde and on the North-East Coast is still in force, for 
the conference between the representatives of the employers 
and of the men, which was being held at Edinburgh last 
week when we went to press, proved, to a great extent, abor- 
tive, and the conference ended on Friday evening, after three 
days’ sitting, without any settlement being effected, much to 
the disappointment of all who are directly and indirectly con- 
nected with shipbuilding. The proceedings of the conference 
were carried on in private, but at the close of the third day 
the joint secretaries of the Shipbuilding Employers’ Federa- 
tion and the General Secretary of the Boilermakers’ Society 
issued the following official statement :—‘‘ We have adjourned 
our conference. There are proposals before both sides which 
are being considered, and we will meet again later, at a date 
to be fixed, to take them up.”’ 

It was generally reported that the conference had practi- 
cally led to nothing, but, after all, it seems to have resulted 
in some good, as several points of misunderstanding were 
cleared up. What was lacking was that the men’s represen- 
tatives were not fully invested with plenary powers. If they 
had been so far trusted by their constituents, a settlement 
might have been arrived at. It seems curious that after 
years of fighting for the right of collective bargaining through 


ceded to them, should show this lack of trust in their leaders. 
Many of them charge the officials of their societies with 


playing into the hands of the employers rather than acting | 


in the interests of the men. 

Reports of what occurred at the recent conference have 
been published, but there is no doubt that a good deal of 
the statements is mere surmise. This, however, is certain 
that the employers insisted on having full assurances that 


| the men would adhere to the provisions of the national 


agreement, and cease to throw down their tools and leave 
the works without notice whenever the employers could not 
see their way to concede the demands which might be made. 
The guarantees given by the delegates at the conference are 
said to have been refused by the employers as being 
inadequate, and, furthermore, the delegates admitted that 
they had not the plenary powers. 

On the second day of the conference Mr. Alexander Wilkie, 
secretary of the Joint Trades Standing Committee, sent a 


| request to the Executive Board of the Employers’ Federa- 
| tion that the Joint Committee should be accorded an inter- 


The | 


view with the employers, a request which the employers 
conceded. The Joint Committee suggested that a committee 
of seven from each side should be appointed to go into the 
whole question of sectional stoppages. This proposition from 
the Joint Trades was stated to have been favourably received 
by the conference, but after all led to nothing. 

The very lengthy statement from the Boilermakers’ secre- 
tary, which was circulated among the men on Wednesday, 
gave exact details of the proposals and counter proposals dis- 
cussed last week, both at the Edinburgh conference between 
the employers and the men’s representatives and at the 


| meeting of the men’s Executive Committee at Newcastle 





on the day preceding the conference. It was reported by the 
secretary that the employers did not see their way to stop the 
war and allow work to procecd directly negotiations com- 
menced, this course to be taken in the interests of the many 
thousands of innocent people who were suffering, and were 
not concerned in the dispute. The proposals were directed to 
the prevention of stoppages of work. The men’s first proposal, 
which was on the lines suggested by Mr. Askwith, of the 
Board of Trade, did not meet the views of the Shipbuilders’ 
Federation, who made a counter proposal that each member 
of the society who is a party to a stoppage of work in 
breach of the Shipyard Agreement shall be fined by the society 
£3 for the first offence and £5 for the second and any subse- 
quent offence ; the society within seven days of the stoppage 
to pay over the amount ofsuch fines to the Employers’ Local 
Association, to be handed over tolocal charities. In the event 
of any member of the Boilermakers’ Society failing to pay the 
above fine he shall not be employed by any federated firm for 
a period of six months for the first offence, or twelve months 
for additional offences. In these cases the fines already paid 
by the society on behalf of such members shall, on the 
expiration of the period named, be refunded. During any 
member’s period of non-employment the Boilermakers’ Society 
undertake that they will not afford to such member any of 
the benefits of the union. 

These proposals the men decided could on no account be 
accepted, and they drew up further proposals which were also 
unacceptable to the employers, whose final proposals were 
that any member of the Boilermakers’ Society who was a 





party to a stoppage decided to be a breach of the Shipyara 
Agreement should be fined 30s. for the first offence, and 3 
for any subsequent offence, such fines to be paid into the 
bank in the joint names of the Society and the Federation 
and that at the end of every year 80 per cent. of the amount of 
the joint account should be transferred to a separate fund for 
the benefit of the widows and orphans of the members of the 
Boilermakers’ Society. In the event of any member of the 
society failing to pay a fine, he should not be employeg by 
any federated firm for six months for the first offence, ang 
for twelve months for a subsequent offence. Men who had 
paid the fine should not be further penalised by being refuseg 
employment. During any member’s period of non-employ- 
ment, the Boilermakers’ Society undertake that they will not 
afford to such members any of the benefits of the union, and 
will assist the employers in carrying out this agreement 
The Federation will deal in a similar manner—by fine, and 
if need be, refusal of employment—with any ironworker not 
a member of the society who is a party to any stoppage of 
work which would in the case of a member of the society 
constitute a breach of the agreement. The employers also 
called for an amendment of the Apprentice Agreement, the 
working of overtime, and the working of machines. The 
boilermakers’ representatives intimated that they could not 
entertain the amended proposal, and the conference was 
adjourned indefinitely. 

The present p sition as far as regards the men is that the 
question is now left in the hands of a small sub-com. 
mittee appointed by all the representatives present to re. 
draft proposals, and submit the same to the whole of the 
representatives, district delegates, and Executive Council for 
confirmation; submit these to the employers and endeavoyr 
to obtain their acceptance of them, and thereafter submit 
the final proposals as accepted by the employers, with the 
recommendation of all the representatives, for the approval 
and vote of the members. Dealing with the principle of 
fines, the circular continues :—‘* There are many points jn 
the employers’ proposals which can at once be accepted by 
all of your representatives. We are even prepared to fine 
those of our members who disregard all agreements and their 
own rules, and the advice of their officials, in sums up 
to 50s., and having agreed on the principle that such 
members shall be fined, it is not beyond the wit of your 
representatives to find machinery for the working of these 
proposals which will be alike satisfactory to the employers 
and ourselves.’’ 

In concluding the communication, the secretary remarks : 
—‘*’ Meanwhile the lock-out continues ; and your officials and 
representatives exceedingly regret that their earnest, patient, 
and conciliatory efforts have been, so far, unsuccessful, and 
we can only ask that, having placed your confidence in us to 
find an honourable settlement of the present deadlock, you 
will endorse the action we have taken on your behalf, and 
whether or not we obtain in a final settlement everything to 
the satisfaction of the members, we ask the continuance of 
your confidence until our labours are completed. We are 
now in the midst of a crisis in the history of our society ; 
trade unionism is on its trial. Many of our members are 
suffering at present whom it 1s impossible for us to assist 
financially. ’ 

The special committee of the Boilermakers’ Society 
referred to above as being appointed to consider the 
employers’ proposals consists of the chairman of the 
Executive Council, the general secretary (Mr. Hill), and 
five members drawn from different parts of the federated 
area. They will meet in Newcastle, the headquarters of the 
society, and draft terms which they think will meet with 
acceptance among the members of the society. 

No arrangement has yet been made between the employers’ 
and the men’s representatives for a further conference, but 
there are rumours that there is a probability of one being 
held next week. The Board of Trade is being kept informed 
of the progress of the negotiations, but has refrained so far 
from any attempt at mediation. Probably they may inter- 
vene if an early settlement is not arranged. 

The temper of a large proportion of the men is still very 
bitter against the employers, though it is admitted by one of 
the officials of the men who attended the Edinburgh confer- 
ence that the employers, on the whole, acted fairly at the con- 
ference, but they would not give way on the question of with- 
drawing the lock-out notices. They insisted that there must 
be no misunderstanding on either side, and that a supple- 
mentary agreement, equally binding on both parties, must 
be signed and sealed before work could be resumed. 
Employers are undoubtedly losing heavily by the pro- 
longation of the stoppage of work, but they are de- 
termined to have this matter of sectional strikes settled 
once for all. Other trades are likewise seriously affected by 
the stoppage of work, and thousands of the operatives who 
have no connection with the dispute are finding themselves 
deprived of employment. The boilermakers are getting lock- 
out pay to date from September 12th, those in benefit to 
receive 10s. per week, and those out of benefit to receive 3s. 








DOCKYARD NOTES. 





THE United States torpedo-boat Paulding, which was 
built by the Bath Ironworks and fitted with Parsons turbines 
and oil-fired Normand boilers, has attained a speed of 33.‘/4 
knots. Her guaranteed speed was 29.5 knots. 





THE Orion will find work for some hundreds of workmen. 
Not far short of a million of money is to be expended on her 
during the present financial year. On the Neptune just 
over half a million has been allotted for this year. 





THE new Argentine destroyers have been named as 
follows :—Catamarca, Cordoba, Jugny, and La Plata ((ier- 
many); San-Luis, Santa-Fe, Santiago, Tucuman (Britain) ; 
Mendoza, Rioja, Salta, and San-Juan (France). 





PHOTOGRAPHS of the Italian Battleship Dante Alighieri 
at her launch do not in the least bear out the report that she 
will carry her guns like the South Carolina. She has a high 
forecastle cut away like the British Dreadnoughts, and seems 
much more likely to be going to resemble the Von der Taun 
than the South Carolina. 





IT is rumoured that Greece is in treaty for the three old 
Italian battleships, Re Umberto, Sicilia, and Sardegna, as 
a set-off against the two old German battleships purchased 
recently by Turkey. 
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RAILWAY MATTERS. 





Tue Great Eastern Railway Company has provided a | 


new station between Bishop’s Stortford and Takeley. It has been 
vamed ‘ Hockerill,” and will serve the new Bishop's Stortford golf 
links and the Hockerill district. 

Tue new line constructed by the Cardiff Railway 
Company from Bute Docks, Cardiff, to Treforest will shortly be 
apened for passenger and goods traffic. Application has been 
a by the company to the Board of Trade to make an official 
inspec tion of the line, and it is anticipated that the inspection will 
be completed and the railway formally opened for passenger and 
traffic before the end of November. 


goods 

A new mechanical device for registering the number 
of passengers as they pass into the McAdoo Hudson River tunnels 
js being installed for trial at the Hoboken, N.J., station. By 
interrupting a stream of compressed air, which holds an electric 
circuit open in an instrument across the passageway, each person 
completes the circuit and is registered. If this instrument con- 
tinnes to work successfully it may do away with the ticket checker. 
It was invented by H. A. Reishel, who has patented it. 


Pians for the further widening and improvement of 
Waterloo Terminus of the London and South-Western Railway 
recently came before Lambeth Borough Council. Among the pro- 
posals 1s the diversion of Mepham-street, thus enabling a road to 
be constructed around nearly the whole of the railway premises, 
At the time the company obtained powers to widen the terminus 
it paid a sum of £30,000 to the Council for the purpose of a 
local improvement, the details of which have not yet been made 
public. 

THE Illinois Traction Company is building a coal sub- 
merging and storage plant at Mackinaw Junction, Ill., midway 
between Peoria and Bloomington at the intersection of the line 
from Springfield. An excavation 250ft. by 100ft. is being made. 


The sloping sides of this excavation and the bottom will be | 
covered with concrete, so that when the excavation is filled with | 


coal water may be pumped in to protect the fuel from deteriora- 
tion or spontaneous combustion. 
loading the coal will be provided. 


ConsTRUCTION work was recently begun on the first of 
two 25,000-kilowatt hydro-electric generating stations on the 
tributaries to the Doce River, in Brazil, which will furnish energy 
for an electric railway, 400 miles in length, between Victoria and 
Itabira, in the State of Minas Geraes. The region penetrated by 
the new electric railway is a mining country producing large 
quantities of iron ore, the transportation of which to the coast will 
be the principal business of the new road. In building the road 
about 250 miles of existing narrow-gauge steam road bed will be 
utilised, the track being converted to standard gauge, 


THE proposed railway to connect the Pacific Coast 
with the Upper Ucayli River is, states H.M. Consul, to begin 
shortly. 
railway already exists, and reach the river at a point called 
Pucalpa, about four days above Iquitos by steamer. It is reported 
that the engineers who made the initial survey encountered fewer 
difficulties than they had anticipated, and that they have hopes of 
completing the railway in three years, 
to Lima to complete arrangements, and intend starting work at 
both ends as soon as possible. The estimated cost of the railway 
is £3,000,000. 


AccorpInG to the September number of the “ Official 
Circular of the Tramways and Light Railways Association,” a 


Mechanical apparatus for re- | i : - 
PI | red and brown oxides of iron, and Pennsylvania and New Jersey 


| 





NOTES AND MEMORANDA. 


Many shops, states the American Machinist, are using 
photography as an aid to keeping an inventory of the machinery 
and tools. Views taken at different points make an unmistakable 
record of the number of machines in operation at that date. 


THE superintendent of the Chester sewage purification 
works mentions in his report that an unexpected difficulty has in- 
terfered with the natural working of the filters. Hundreds of 
birds, chiefly starlings, swarm on the filters while the latter are at 
rest and devour the worms, larvie, flies, &c. During the spring 
and summer months the worms, &c., spread all over the surface of 
the filters, and by their scavenging action remove all the solid 
matter which has accu™lated during the colder months, so much 
so that the original red v ‘lour of the clinkers is again seen, The 
birds have almost entirely prevented this action, and means should 
be taken to get rid of the starlings. 


A SHOCK arrester on a dredge operating near Ham- 
monton, Cal., is used to diminish the strain on the hull of the boat 
transmitted through the spuds when the bucket lines are suddenly 
stopped by encountering a boulder. The device, as described by 
the Hngineering and Mining Journal, consists of springs from 
standard car trucks placed against a buffer fixed outside or 
astern of the spud. The springs, which are double coils 7}in. in 
diameter and 9in. long, are bolted through the spud casing and 
similar cross timbers on the opposite side of the spud. When a 
heavy shock comes upon the spud, instead of being transmitted 
directly to the frame of the boat it is taken up in a large measure 
by the springs, the buffer being held in place by the rods that 
connect the springs to the main spud casing. 


THE paint industry in the United States is now furnish- 
ing products worth about £40,000,000 annually, according to the 
United States Geological Survey, and of this output about one- 
tenth is absorbed by the railways. The production of natural 
mineral pigments in 1909 was about 23 per cent. greater than that 
of 1908, amounting to 61,137 short tons. Georgia and Penn- 
sylvania produced most of the ochre, Pennsylvania and New York 
produced most of the metallic paint and mortar colours made of 





produced most of the ground slate and shale. The pigments made 
directly from lead and zine ores in 1909 amounted to 87,525 short 
tons. The production of chemically manufactured pigments was 


| 211,687 tons, most of it being basic carbonate white lead in oil. 


Wire cables for holding shaft timbers are used at the 
Fremont mine near Amador City, Cal. The shaft has two com- 
partments, dips at an angle of 52 deg., and is 650ft. deep with a 
d0ft. sump. In sinking this shaft some heavy ground that caved 
badly was encountered. The Engineering and Mining Journal 
states that it was impossible to get a bearing for the wall plates or 


| caps, and the more the ground was trimmed away to secure a 


It will start from the Cerro de Pasco, to which point a | 


They have now returned | 


meeting of the Special Committee which is considering the question | 


of speed indicators for tramway cars was held before the holidays. 
It was reported that out of a total of 24 firms who replied to the 
Committee’s invitation to submit instruments for trial purposes 15 
had accepted the conditions laid down by the Committee, and 
their respective indicators were now being tried on various tram- 
way systems. It was decided that the various reports should be 
sent in by the end of November, when the Committee will prepare 
its final report to the Council. When approved, this report will 
be submitted to the Board of Trade. 


THE 6000th locomotive built by the ‘“ Hannoversche 
Maschinenbau-Actien-Gesellschaft vormals Georg Egestorff” (Han- 
over Locomotive and Engineering Works), of Hanover-Linden, left 
the works of that firm on 28th inst., the 5000th locomotive having 
been completed on June 15th, 1907. The former, which is an 
eight-wheel coupled goods locomotive, fitted with a Schmidt 
smoke-box superheater, has been built for the Elberfeld Division 
of the Prussian State Railways, The cylinders of this engine are 
600 mm. in diameter, the stroke is 660 mm., and the driving wheels 
are of 1350 mm. diameter ; the heating surface, inside, including 
that of the superheater, is 177.6 square metres; the weight, 
empty, of the locomotive is 55.2 tons. The tender for this locomo- 
tive has six wheels, and is built to hold 12 cubic metres of water. 


For the purpose of improving the excellent services 
which they already provide, the managers of the various electric 
railways in London—the Underground, the Bakerloo, the Picca- 
dilly, and the Hampstead—intend on October 3rd next to add 
to the number of non-stop trains ; generally to accelerate speed 
and provide for shorter stops at stations. One effect of the new 
conditions, states the Railway News, will be that the run on the 
Piccadilly line to Hammersmith from Finsbury Park will be done 
in 25 minutes instead of half-an-hour, as at present. Piccadilly- 
circus itself will be a 14 minutes’ run from either Hammersmith or 
Finsbury Park. Better to secure the results aimed at, improved 
signs are being fixed on the lines and the lifts put in connection 


with the track, so that liftmen may better know of the approach | 


of trains, 


AccorRDING to the Railway Times, there was established 
last year, in connection with the Ministry of Communications at 
Peking, a school for training railway officials. The school is built 
for 600 students, but the number is at present limited to 350, who 
come from all parts of the Empire, and vary in age from eighteen 
to twenty-five. There are about thirty teachers, including one 
British, one American, two French, and two German. Most of 
the teachers are Chinese students returned from abroad, and they 
are well paid. The full course is three years, and the students 
are divided into three sections, according to the foreign language, 
English, French, or German, taught them in addition to other 
subjects. The curriculum includes the Chinese language, drill, 
geography, history of Chinese railways, mathematics, drawing, 
chemistry, physics, traffic management, railway book-keeping, 
clements of engineering—steam and electrical, workshop adminis- 
tration, and railway company law. 

_AccorpinG to the Electrical Review and Western 
Llectrician, the report of the Interstate Commerce Commission 
relative to railway accidents for the first three months of the 
present calendar year shows a material increase in the number of 
persons killed and injured. Dnuring the first three months of 1910 
the number of persons killed on electric railways throughout the 
United States was 19, and the number of injured 669. This is but 
a very small fraction of the loss of life and injury reported for the 
steam railways of the country for the same three months. For the 
steam lines the number of persons injured during January, 
February, and March of the current year was 21,232, as against 
6110 in the corresponding three months of 1909, and the number 
of persons killed 1100, as against 466 in the same period of 1909. 
These figures deal only with servants on duty and passengers, and 


take no cognisance of trespassers, Attention is especially called to 
the fact that the number of casualties for the quarter above 
referred to were materially swelled by two great disasters, the 
avalanche in the State of Washington and a derailment in Jowa, 





bearing for these timbers the worse it caved, until a large cavern 
was formed above the shaft. In order to timber the shaft through 
this ground, the expedient of securing the timbers in place with 
old hoisting cable was tried and proved quite successful. The sets 
in the caving zone were tied with the cable to those above which 
had firm bearings in the wall rock. This hanging of the timbers 
was continued until firm ground that would give sufficient bearing 
for the timbers was again encountered. Stringers were then 
placed over the suspended shaft sets and upon them a cribbing 
was built up in the opening. 


THE increase in the number of aeroplanes promises, in 
the course of time, to create a considerable trade in the supply of 
cloth for these machines. The cloths at present in use are mostly 
fine cambrics of Egyptian or Sea Island cotton, along with some 
linens. They are treated before use with rubber upon one or both 
faces, and weigh in general about 43 0z. per square yard in the 
finished state. One fabric of this weight is three-ply, with rubber 
between the gossamer. Its tensile strength is quoted loosely “‘ per 
yard,” and given as 3000 lb. warp and 2400 lb. weft. Makers 
attach much importance to the strength and lightness of their 
fabrics, and to their non-absorptive properties. The gain in 
weight in a saturated atmosphere is from 6 to 12 per cent. in the 
case of the popular make. The prices of different sorts and makes 
of cloth differ widely, and in about 40in. goods the aviator has a 
choice of rubberised fabrics costing between Is. 6d. and 11s. 3d. a 
yard. Standardised light cloth may be got for models, and 
cloth suitable for treatment with boiled oil is sold for man-carrying 
machines. 


Wuar is described as the largest stalactite cave in 
Europe was recently discovered near Schoenbergalm, in the Dach- 


stein mountains, Upper Austria. Recently a party of Austrian | 


and Hungarian scientists spent twenty-four hours in thoroughly 
exploring the cavern. The principal tunnel was found to extend 
over a mile and a-quarter, with numerous side passages of varying 
lengths. In traversing the main tunnel the exploring party had 
to cross by rope ladders an ice crevasse 75ft. deep and more than 
100ft. wide, says the Pall Mall Gazette. The cave is divided into 
two levels. In the upper were found two immense ice-halls con- 
taining precipitous subterranean glaciers some 300ft. long. Phe- 
nomenal ice formations were also found here. In the lower level 
was an endless series of halls, the largest more than 600ft.. long 
and 100ft. high. Traces of subterranean water courses in the form 
of sand and rubble were discovered in the main tunnels. There 
were also some beautiful flower-shaped stalactites. Among the 
paleontological discoveries made were petrified Brachiopoda and 
remains of cave bears (Ursus spelzeus). 


AccorpDINnG to the Electrician, the Terni Steel Works 
have just decided to erect a mill for rolling armour plates, to take 
ingots weighing up to 100 tons. It will consist of a double rever- 
sible train, 5ft. in diameter and 15ft. wide. The steel works in 
question are at present employing water-power, but, as turbines 
are not reversible, electrical driving had perforce to be used. The 
rolling train is driven by two continuous-current motors, which are 
coupled together, and develop a horse-power of 15,000 when 
running at 90 revolutions per minute. These motors are fed from 
three dynamos, working in series, and directly connected to a 
hydraulic turbine of 2600 horse-power capacity. In order to 
equalise the peaks in the demand, this set is fitted with a fly-wheel 
weighing 70 tons. The turbine runs at a speed of from 360 to 
450 revolutions per minute. The prompt way in which the mill 
can be seaenien be the use of the electric drive is the special 
feature of this new installation. Very rapid rolling can be 
obtained, while excessive wear on the rolls and unevenness in the 
work due to sudden stopping can be avoided. 


An American patent was recently granted for a method 
of employing the electric furnace in connection with the Bessemer 
converter or the open-hearth furnace in the manufacture of steel. 
For the initial treatment of the pig metal an acid-lined open- 
hearth furnace or a Bessemer converter is employed. The metal 
is thus desiliconised and in part decarbonised, from 0.04 to 0.30 
per cent. carbon being left, to prevent an oxidised condition and 
permit of more readily maintaining a fluid condition. It is then 
introduced into a mixer, preferably basic lined. On its way to the 
mixer it passes through a spout provided with a skimmer and the 
floating acid slag is removed to = damage to the basic lining 
of the mixer. In this mixer a basic slag aids in dephosphorising 
the metal or neutralising the acid slag which may be mixed with 
it. From the mixer from time to time charges are withdrawn and 
introduced into basic-lined electric furnaces, wherein the metal is 
treated with additions of oxide of iron, together with burnt lime 
or limestone to dephosphorise and desulphurise it. In the electric 
furnace silicon, manganese, vanadium, nickel or other elements 
requiréd to modify the character of the resulting steel may be 
introduced, 


MISCELLANBA. 


WE hear that an application has been received by the 
Board of Trade from the Western Union Telegraph Company for 
a licence to lay down and maintain upon the foreshore and the 
bed of the sea at Senner Cove, Cornwall, two additional telegraph 
cables from America. 


THE Royal Aero Club has unanimously adopted the 
following regulation :—‘‘ Any aviator taking part in a public 
exhibition of flying without having obtained an aviator’s certificate 
will render himself liable to have the granting of his certificate 
postponed for such period as the Committee of the Royal Aero 
Club may determine.” 


THE new Radium Institute in Birmingham is now 
almost completed. The building, which stands near the corner of 
Ridinghouse-street and Langham-place, immediately opposite the 
Queen’s Hall, will, it is anticipated, be ready for opening within the 
next week or two. Externally it presents a finished appearance, 
and workmen are now engaged in putting the fina] touches to 
the interior. No arrangements for the opening ceremony have yet 
been decided upon. 


Hounpreps of carats of diamonds have been registered 
from a property in the Pretoria district, 10 miles from the 
Premier Diamond Mine, and it is generally believed that a very 
large mine has been discovered. A great deal of prospecting is 
being done north of Pretoria, and several interests have been 
acquired in the neighbourhood by an important firm of Johannes- 
burg speculators. The immediate outlook for the Transvaal 
mining industry is stated to be decidedly promising. 


A new field Marconi wireless equipment was recently 
tried at Newark with great success. Two carts, one containing an 
Astor engine and dynamo for generating power, and the other 
fitted up as electrical and telegraphic receiving station, capable of 
being drawn by one horse or mule, and carrying masts and aerial 
wires, were taken toa field just outside the borough. The masts 
were erected in three hours, and the plant got into touch with the 
Marconi headquarters at Chelmsford about 12 o'clock. The 
distance roughly is 140 miles. Messages were despatched and 
received with the greatest success, demonstrating the value of the 
installation for field service. A message was received by the 
operators to go on to Doncaster, and from the racecourse there try 
to test the apparatus over the 180 miles distance. 


A NoTE in the Electrician states that a hydro-electric 
power-house is to be erected on the west side of Green Island on 
the Hudson River, the capacity of which will be about 6000 horse- 
power. This power will be available not only for the present 
industries on the Troy side of the Hudson River, but will also offer 
exceptional advantages to other industries both in Troy and Green 
Island, which at present use purely hydraulic power. The amount 
of electrical energy thus generated will, in fact, be equivalent to a 
three-fold increase compared with the present hydraulic supply. 
Electrical energy will be sold to consumers by the Government at 
the cost of production, or about a third of the cost of the power 
generated at Niagara Falls. It is mentioned, however, that it will 
be necessary for the companies using the power to meet the cost 
of constructing the power-house. 

Tue City of London Corporation has determined to 


proceed with its project to construct the new St. Paul’s Bridge, 
subject to permission from Parliament. The scheme embraces an 








expenditure of nearly two millions. At the meeting of the Court 
of Common Council at the Guildhall on September 22nd Mr. W. H. 
Thomas, the chairman of the Bridge House Estates Committee, 
| asked that the Committee might be authorised to print, when 
| prepared, their report with reference to the suggested widening 
and improvement of the levels of Southwark Bridge and the con- 
| struction of the new St. Paul’s Bridge. Sanction was given. The 
| work in connection with the improvement of Southwark Bridge, it 
| was stated, would cost the City £200,000. The northern approach 
| to the new bridge will, under the modified scheme, end at Cannon- 
street, leaving out of the question any provision for tramways, as 
| suggested in the original scheme by the London County Council. 


AccorpING to a consularreport dealing with the trade and 
commerce of the consular district of Diisseldorf during the year 1909, 
business in motors has been quiet lately. The mining companies 
have not placed large orders of late for gas engines. At present 
the supply of motor engines is very much latger than the demand ; 
the electricity and waterworks are nearly all in the hands of the 
municipalities, which only order the very largest class of engines ; 
there is, therefore, only a small demand for smaller engines. The 
| supply of motor cars, motor boats, and airship motors far exceeds 

the demand ; the larger motor car manufacturers now make their 
| own motor engines; there is no very great demand for motor 
boats in the district, and still less for airship motors as yet. 
Motor engines are, therefore, at present a drug in the home 
market ; manufacturers are forced to look to exports for sales ; 
foreign markets are very difficult to compete in, and very high 
quality is now looked upon as the only way of creating a market 
and of securing good customers. 


AT a recent meeting o: the Transvaal Institute of 
Mechanical Engineers, the president referred to the steel industry 
which will shortly be started by the South African Steel Corpora- 
tion, the Héroult electric furnace being used for the conversion of 
| miscellaneous scrap into steel. He expressed the hope that this 
effort at local production weuld not meet with the obstacles in the 
way of suspicion and prejudice. ‘“‘It is true,” he p , 
‘*that the total output of the South African Steel Corporation will 
be for a time dependent on the amount of convertible scrap avail- 
able, but it will be in the interests of the company, and, indeed, 
the terms of its contract with the Government compel it, to spend 
a certain proportion of profits in experimenting on the reduction 
of our native iron ores. Itis quite within the bounds of possi- 
bility that a true steel industry will be established in a few years’ 
time, having as its bases, first, the enormous iron ore deposits in 
the country, and, secondly, the low-priced electric power that 
cheap coal and more economical methods of transforming it into 
power will render possible.” 


In the report of the Engineers’ Committee of the 
Caleutta Port Commissioners, recently presented, it is recom- 
mended that designs and tenders for a new bridge to cross the 
Hooghly from Calcutta to Howrah should be invited from selected 
British, continental and American firms. The existing structure, 
designed by Sir Bradford Leslie and built ata cost of Rs. 21,40,000, 
is now inadequate for the traffic of over 23,000 vehicles daily, 
while the steep gradients and the heavy cost of maintenance are 
considered to be serious disadvantages. The Indian and Eastern 
Engineer states that the chief engineer of the Calcutta Port Trust 
recommends the construction of a floating bridge, a recommenda 
tion formulated largely by reason of low initial cost. New screw- 
pile abutments are to be constructed on both the Calcutta and 
Howrah banks, and the distance between their faces is to be 
1288ft., as against 1508ft. at present. These abutments are to be 
connected with the bank by girder spans. The two abutment 
spans, 440ft. long, will terminate at floating pontoons, leaving 
space for an opening span of 200ft. The width of the bridge will 
be 86ft., giving sufficient room for two lines of tramway besides 
other traffic. According to these recommendations the gradient of 
the approaches would be about 1 in 40, and the existing railway 
crossing now on the Calcutta approach at surface level would be 
placed underground. The cost of the structure on this design 
would be about Rs. 60,00,000. Tenderers are not confined to 
these recommendations, however, and may submit any designs 
which they consider suitable. The Commissioners are not disposed 
to adopt a bridge on piers for reasons, apart from cost, which 
include the risk of diverting the current, 
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REPLIES. 


D. H. J.—Your question does not permit of an exact reply. Approxi- 
mately, we an expect a coefficient of friction of 0.05 for motion and 
15 for rest. Friction experiments differ very widely, and it is rare to 
find a close agreement between the results of two workers. We would 
advise you to undertake the determination of the coefficients of friction 
for the particular case you indicate on your own account. 
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58, Romford-road, Stratford, E. Demonstration with the ‘‘G.M. Balance 
or Stability Indicator.” 

Tue Society or ENGINKERS.—Monday, October 3rd, 
Room 18, Caxton Hall, Westminster. Ordinary meeting. 
Professional Topics,” by Henry C. Adams. 

Tue INstitvTe OF SANITARY ENGINrERS, Limitep.—Wednesday, October 
5th, at8p.m. Sessional meeting. Paper, ‘* Present-day Sewage Disposal ” 
(with Special Reference to the Work of the Royal Commission), by Mr. H. 
Lemmoin-Cannon P.A.S.1. &e. 


at 7.30 p.m., in 
Paper, ‘* Current 
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Railways and Manufacturers. 


THE British railways, or at least most of the 
principal companies, have been engaged for so 
many years past in branches of constructional and 
manufacturing work other than that directly 
relating to the operation of traffic that it would be 
exceedingly unfortunate if private enterprise had to 
depend solely upon them for orders for locomotives 
and other rolling stock and incidental plant. The 
railways have, however, not restricted their pro- 
ductive capabilities to these particular branches, 
but have extended them in other directions in the 
course of years. As this is the case, the Railway 
Companies (Accounts and Returns) Bill of the 
present year, if passed, will be of considerable 
interest in wide circles quite outside of those 
directly concerned with the working of railways, 
either from the standpoint of the railway companies 
themselves or from that of the shareholders in 
general. This Bill, according to a statement 
which has ‘just been issued by the Railway 
Shareholders’ Association, has already reached 
an advanced stage, and seems likely to become 
law in the autumn, in which case the changes 
effected in railway accounts would first come into 
operation at the beginning of 1912. As is probably 
well known, the Bill provides for the substitution 
of annual for half-yearly accounts, and as far as 
possible all accounts are to be made up to the end 
of December. The form of accounts has been 
entirely remodelled, and various statistical returns 
will be made compulsory, including detailed particu- 
lars of mileage, sidings, track, all classes of rolling 
stock, and other railway property. Vital changes 
are proposed in the financial accounts themselves, 
and the capital account is to be enlarged, so that 
more information will be supplied regarding the 
raising and spending of funds. Both in the capital 
and revenue accounts, it is also stated, care has 
been taken to ensure the definite statement of the 
capital cost of providing the “side shows ” of rail- 
way enterprise, and the revenue earned thereby, 
together with the expenses they involve. The 
Shareholders’ Association remarks that this infor- 
mation will enable railway proprietors to ascertain 
the financial results of such undertakings as canals, 
steamboats, docks, harbours, hotels, electric power 
stations, and other separate businesses carried on 
by the railways; whilst as full particulars are to be 
set out in the balance sheet of the reserve and 
depreciation funds, there will be no further tempta- 
tion for various companies with reserve funds to 
conceal them. 

The opinion expressed by the Shareholders’ 
Association that the Railway Companies (Accounts 
and Returns) Bill will probably become law this 
year is very sanguine, but in the event of its 


becoming an accomplished fact the measure will 
bring about a revolution in the financial statements 
of the railways, and throw considerable light on 
various enterprises, the value of which has yet to 
be proved from the railway point of view, and which 





would probably be disputed by engineers, ship- 
builders, and iron and steel firms. It will be 
admitted that, excepting by the diversion of work 
from private firms, the railways in general have 
found it financially advantageous to undertake the 
construction and repair of engines, tools, &c., in 
the locomotive departments which, according to the 
Census of Production Blue-book for 1907 and the 
Board of Trade returns, produced about 60 per cent. 
of the total tonnage of locomotives built for home 
use in that year, which is the most recent available 
as regards the railways taken as a whole from this 
particular standpoint. A similar observation also 
applies to the construction of carriages, wagons, 
&e., of which the railways made in 1907 more 
than half of the total number turned out by 
private firms in the same period, whilst the 
engineering department, as represented by perma- 
nent way works, roads, bridges, signals, stations, and 
buildings, docks, harbours, wharves, and canals, 
naturally comes within the scope of the railways, 
having regard to the possession of parliamentary 
powers for these purposes. . Although these various 
departments made goods or carried out construc- 
tional, maintenance, and repairing works of the 
value of £31,000,000 in 1907, a further sum of 
£3,000,000 was expended on a variety of enterprises 
concerning which doubts may arise as to whether 
the railways gain anything or whether they lose by 
carrying on the undertakings. We may pass over 
saddlery and harness, tarpaulins, wagon covers, 
clothing, printing, provender, and trucks and 
barrows. But what is to be thought of repairing 
steamboats, the production of lamps and fittings, 
hoists and cranes, telegraphs and telephones, iron 
and steel] manufactures, electric works, and repairs 
and maintenance? Gas and electricity for lighting 
stations alsorepresent aconsiderable outlay, although 
where local supplies exist for public consumption 
such services ought to be obtained at a lower price 
than the cost of production with comparatively 
small gas producers and generating plant. 

It is, of course, advisable not to overlook the 
fact that whatever manufacturing works are now 
carried on by the railways, the latter are good cus- 
tomers to the firms which supply raw or semi- 
finished materials for the purpose of working up. 
Apart from most of the branches in the engineering 
department, which occupies the principal position 
from the value of the work done, there is no doubt 
that the departments for the construction of loco- 
motives and carriages, wagons, &c., are commer- 
cially successful undertakings, or they would have 
been abandoned long ago. But there is less 
certainty regarding the many other manufacturing 
departments conducted by the railways, and it 
therefore seems desirable that some light should be 
thrown upon these in addition to the docks, har- 
bours, steamships, wharves, and canals included 
under the engineering department. It remains, 
however, to be seen whether, in the event of the 
present Bill being passed, the information will be 
forthcoming to the large extent that is considered 
possible by the Railway Shareholders’ Association. 
The subsidiary departments were initiated either for 
the purpose of executing works or manufacturing 
more cheaply than by purchasing finished goods, 
or for. checking competition. If either object is 
successfully accomplished, the railways will feel 
disinclined to renounce these departments, but those 
which are financial failures may be discontinued 
and the work again entrusted to manufacturers. 
The only question really is as to whether the rail- 
ways themselves know the actual financial position 
of the subsidiary departments individually at the 
present time. If not, the process of obtaining the 
information will scarcely be an easy one, if the 
obligation to supply the details becomes compulsory. 


An Unusual Case of Corrosion. 


A BoarpD of Tradereport recently issued deals with 
a singular example of rapid corrosion in marine 
boilers. A large steamship, the Liverpool, plies 
between Liverpool and Sligo. Steam is supplied 
by two Scotch boilers, single ended, 12ft. 8in. dia- 
meter by 10ft. 6in. long. There are in each three 
corrugated furnaces, 3ft. in diameter inside. There 
are three separate uptakes. There are in each 
boiler sixty-six stay tubes, 3tin. external diameter 
and sin thick, and 166 plain tubes of the same 
diameter and 9 W.G. = .144in. thick. The safety 
valves are loaded to 163 lb. per square inch. These 
new boilers were made in 1909 by Messrs. David 
Rowan and Co., Glasgow, and the tubes, which are 
of B.B. iron, by Messrs. John Marshall and Sons, 
Glasgow Tube Works, of strips rolled by the Carn- 
tyne Iron Company. On the 16th of March one of 
the tubes collapsed, A fireman was so severely 
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scalded that he died ten days afterwards, and the 
chief engineer was also much scalded, but recovered. 

The report before us is a record of continuous 
corrosion going on over the insides of the shells, 
and, particularly, the lower sides of the tubes in the 
water. In less than one year the whole of the 
. plain tubes were practically worn out, and, be it 
observed, this was not due to pitting. The reporters 
tell us that when the boilers were examined after 
the explosion, they were found rusty all over the 
inside, and the tubes appeared to have given off a 
considerable amount of black mud, probably oxide 
of iron. The plain tubes were examined at Messrs. 
C. and H. Crichton’s works, and found to vary 
from .144in. to .064in. in thickness; the maximum 
thickness, gauged on the lower half of the tubes, 
being .116in. The stay tubes were examined in 
place in the boilers, callipered, and found to be very 
slightly corroded on the under side. Three stay 
tubes were taken out, cut open, and gauged, and 
the corrosion was found to vary from szin. to bare 
gzin. at the under side only, the upper surface 
being practically asnew. The corrosion which had 
taken place was evenly distributed over the full 
length of the tubes, between the two tube plates. 
The absence of pitting and the even surface pre- 
sented by the corroded tubes made their condition 
liable to escape detection except by weighing the 
tubes, and it is to be regretted that this was not 
done to two tubes taken out on the 13th March. 

There are hundreds of cases on record in which 
the very rapid destruction of tubes in new boilers, 
or at least of new tubes, has occurred. But nearly 
all corrosion of this kind takes the form of pitting. 
In one instance some years ago a steamer made a 
single journey to America with new boilers. She 
had over twenty tubes plugged before she was a 
week out. These were replaced, and a still greater 
number failed on the voyage home. The tubes 
were perforated near the smoke-box end by round 
holes about a fourth of an inch in diameter. There 
is, indeed, nothing unusual about corrosion of this 
kind. The Liverpool presents us with something 
quite different. The undersides of the tubes appear 
to have suffered most, and that all over. Why this 
localisation? Again, how is it that the stay tubes 
escaped? Zinc plates were fitted in the usual way 
inside the boilers, but they do not appear to have 
been of much use. 

Soon after the introduction of steam into the 
British Navy, the rapid corrosion of boilers led to 
the appointment of a Parliamentary Commission 
of inquiry. Subsequently other Commissions were 
appointed, and no fewer than three elaborate and 
costly reports were drawn up, which proved, if 
nothing else, that chemists could give little help. 
About 1864 Calvert and other able authorities 
decided that the true destructive agent was car- 
bonic acid gas—C Ox. His investigations showed 
that no corrosion takes place in iron immersed in 
pure dry oxygen, or in pure and dry carbonic acid. 
Damp oxygen acts feebly; damp carbonic acid not 
at all; but a mixture of the two gases in a damp 
state produces rapid corrosion. This view has been 
accepted as correct formany years. More recently a 
new theory has been advanced by Cushman and 
Gardner, according to. which the action is wholly 
electrolytic. The iron goes into solution, being 
ionised. With theory, however, the sea-going 
engineer has little to do. The broad fact for him 
is that all experience shows that the entrance of 
air into his boiler is likely to be followed by corrosion. 
Whether that corrosion is or is not due to the admix- 
ture of carbonic acid is quite beyond the question. 
He cannot do anything with the C O2; he must 
take the air as he finds it. In dealing, then, with 
the Liverpool’s boilers, it would be of much interest 
to learn whether the arrangement of the feed pumps 
did or did not favour the entrance of air. When 
slow-running donkey pumps are used it is easy 
to keep them always drowned so that no air can 
enter. When the feed pumps are driven off the 
back levers it is practically impossible to keep air 
out. Ordinary river and pipe water contains air 
and carbonic acid, and is liable to attack boiler 
plates. Again, we have portions of apparently the 
same plate which are electrically positive or nega- 
tive toeach other. Galvanic action causes localised 
corrosion. Against this zinc plates are fitted in 
metallic contact with the boiler. It will have 
been noted that a peculiarity of the Liverpool’s 
case is the absence of localised action. Every 
sea-going engineer holds different views, within 
limits, as to the best way of treating boilers. 
3ut the great majority think that correct practice 
is represented by filling new boilers with sea water, 
carefully excluding air, and oil, particularly organic 
oil, and getting what is known as a “sixpenny 
scale’’ on the plates as quickly as possible, and 





having got it to keep it there. Now the first trip 
of the Liverpool with her new boilers began on the 
27th of April, the boilers having been filled with 
fresh water. On the 7th of June they were opened 
up and much red mud was found in them. They 
were refilled from the river Sligo. There was a 
small evaporator on board, but it was not suffi- 
cient to make up the feed, and the auxiliary 
sea feed was used from time to time. In 
August scale an eighth of an inch thick was 
found on the furnaces; this was held to be too 
thick. No scale formed on the tubes. Again 
recourse was had to fresh water, and the work of 
destruction proceeded merrily. The problems pre- 
sented for solution are, Why did the stay tubes and 
the top sides of the plain tubes escape ? Apparently 
the only cause for this partiality was the upward 
rush of water among the tubes. This might be 
supposed to prevent the deposit of scale below and 
favour it above. But we are told that there was 
no scale on the tubes. 

In our opinion, the boilers would have escaped 
injury if they had been filled up and worked wiih 
sea water until a sixpenny scale had been formed. 
In most cases the durability of marine boilers 
depends on the skill with which the feeding of 
them is managed. There are large boilers now at 
sea twenty years old which have never had new 
furnaces, and not more than one new set of tubes. 
As these boilers represent several thousand horse- 
power it is not probable that special qualities of 
steel had anything in particular to do with this 
immunity. The corrosion of the boilers of the 
Liverpool presents interesting features for discus- 
sion alike by engineers and chemists. 


Luxury and Engineering. 


ONE of Dr. Johnson’s definitions of luxury is 
addictedness to pleasure.”” The word has lost 
something of this sense, but it is near enough for 
our purpose. Philosophers are men who, among 
other pursuits, seek the causes of effects. And who 
shall say that engineers are not philosophers? We 
see that very remarkable things take place every 
day in the way of structural development. To what 
are they due? A large proportion of them no doubt 
are intended to supply the world’s necessities. But 
the precedent state of almost all necessities was 
luxury—the pursuit of a pleasure in some form. 
The relations of engineering, and particularly of 
mechanical engineering, to luxury are curious and 
interesting. Examples are ready to our hands on 
every side. 

Compare, for example, a long run express train 
on a great railway in the present day with a train 
of forty years ago serving the same general pur- 
pose. The modern train weighs about three times 
as much, and probably does not carry a greater 
number of passengers. Compare a modern corridor 
coach carried on two six-wheeled bogies with an 
old-fashioned six-wheeled composite carriage. Com- 
pare the huge six-coupled four-cylinder locomotive 
with the single engine of the Waverley type, for 
instance, which sufficed for the last generation of 
railway travellers. What is the origin of the 
difference ? Why is there a difference? Simply 
because the travelling public desire to be luxuriously 
carried. It is this, and this alone, that has caused 
the designing and construction of the modern rail- 
way train. Consider what all this really means. 
The modern coach to-day is a costly and compli- 
cated machine. How complicated it is impossible for 
the average traveller even to imagine. It represents 
a wealth of detailed invention, from the springing 
of the bogie to the electric fans which circulate the 
air. On every hand there are devices, all intended 
to add to the comfort and pleasure and convenience 
of the traveller. Railway companies compete with 
each other to make things pleasant ; and this policy 
has supplied an immense impulse to the art and 
practice of mechanical engineering. Regard, again, 
the construction of terminal stations. A sufficient 
number of sheds would suffice for all practical 
purposes—witness Euston. But on the other 
hand, we have St. Pancras and Victoria. Surely 
these structures favour pomps and vanities? But 
what a stimulus they have given to engineering. 
The old Metropolitan locomotives conveyed 
millions of passengers. They were quite efficient 
for their purpose. But the desire for some- 
thing better, more luxurious, developed elec- 
tric propulsion. Think what that means. The 
amount of hard inventive work; the expendi- 
ture on experiment; the outlay of capital; the 
careful study. Not one passenger in a million 
realises what has been done to transform the con- 
duct of traffic on the Metropolitan Railway alone 
from the old “slow and sewer ”’ conditions to those 
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which obtain to-day. Again, the desire fo, 
pleasure, for comfort, has been the ruling factor 
of development. The modern motor car is the 
result of an enormous amount of invention from 
the pneumatic tire to the sparking plug, from the 
carburetter to the head lamp. Its construction 
gives employment to tens of thousands of workmen, 
But the motor car is a pleasure carriage. Its 
industrial employment is of the smallest. It is the 
incarnation of luxury; and failing the demands 
of luxury, the torrent of invention which hag 
borne it to the world would either have been 
directed into other channels, or, as is more 
probable, would never have been called into 
existence at all. 


Our great modern ocean liners are from first to 
last the results of the prevailing demand for luxury, 
A ship earrying 2000 emigrants and 400 first-class 
passengers may be regarded as solely the result of 
the demand for first-class accommodation. The 
saloon pays for the steerage. The ocean tramp 
ministers to the world’s necessities, and represents 
the limits placed on mechanical engineering and 
shipbuilding when luxury is excluded. At one end 
of the scale we have the Mauretania, at the other 
the Mary Jones, carrying 5000 tons of grain and 
propelled at 8 knots by single-screw triple-expansion 
engines indicating 700 horse-power. We have very 
recently published a history of the White Star Com- 
pany. As we trace the developments which have 
taken place in its fleet we see that they have 
been the result in the main of demands made by 
travellers for comfort, pleasure, and despatch: it 
does not appear that they have been called forth 
by necessity with two exceptions. Size up to a 
certain point makes the Atlantic passage safer, 
while improved engines reduce the coal consump- 
tion. The shipbuilder will not fail to tell us how 
onerous have been the demands made on him by 
structural requirements; while at every turn we 
meet with examples of the exercise of inventive 
ability of the highest order in continuous action, 
from the moment the first pencil is put to paper 
until the ship is delivered complete to her pur- 
chaser. In no way perhaps has the stimulus of 
luxury been more manifest than in the substitution 


of turbines for reciprocating engines. They are 
not more economical. They do not repre- 
sent a valuable saving in space or weight 


or first cost. They have not taken the shipping 
world by storm. They are used in the mercantile 
marine entirely because they run, or are supposed 
to run, with less vibration and noise than recipro- 
cating engines. The mental labour expended on 
the machinery of the Mauretania and her sister was 
enormous. The cost of the ship tremendous. In 
no possible way can they be regarded as necessities. 
From first to last they are simply luxuries ; and they 
represent mechanical engineering in excelsis. 

Two hundred years is not a long period. Two 
hundred years ago mechanical engineering had no 
existence. It never had had. Its effect on man- 
kind was almost imperceptible until the last 
fourth of the eighteenth century and the first years 
of the nineteenth century. At first it ministered 
solely to the growing necessities of the world. It 
drained mines, wound coal, blew blast furnaces, 
rolled iron. But curiously enough no _ rapid 
development took place until the intrusion of 
luxury on the scene; and of no form of mechanical 
engineering is this more true than of the applica- 
tions of electricity to the production of light, 
locomotion and heat. We got on exceedingly well 
with gas, so well indeed that it is all electricity can 
do to hold its own. It is luxury that turns the 
scale. 


It may be said that we attach an inaccurate value 
to luxury, and that such matters and things as 
those of which we have spoken are merely factors 
or episodes in the great work of the progress of 
civilisation. We may concede this without in any 
way affecting our argument. The progress of 
civilisation is due to the gratification by the 
engineer of the demands made by the world for 
more pleasure, more comfort, more luxury than our 
fathers wanted. The demand has grown with the 
supply; and as we have pointed out above, that 
which a few years ago was a luxury for the select 
few has come to be looked on in the light of a 
necessity for the many. The history of the pro- 
gress of mechanical engineering constitutes an 
object lesson of the highest importance for those 
who denounce the pursuit of pleasure, the accumu- 
lation of capital, and the desire for better conditions 
of transport. The simple life and mechanical 
engineering cannot exist together. 
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OBITUARY. 


EDWARD PRITCHARD MARTIN. 


We regret to have to announce the death of Mr. E. P. 
Martin, who died suddenly at Harrogate last Sunday. Mr. 
Martin was a pioneer of the steel trade in South Wales, and 
for the past eight years was vice-chairman of Guest, Keen, 
and Nettlefolds. His father, Mr. George Martin, had 
before him been associated with this firm, when, in the 
days of Sir John Guest, he directed the mining opera- 
tions of Dowlais. 

Born in 1844, the late Mr. E. P. Martin started his 
business career by entering the Dowlais Works as a pupil 
under the late W. Menelaus, who was closely identified with 
Sir Henry Bessemer in his early experiments, and with 
Thomas and Gilchrist in their efforts to produce a 
satisfactory metal from phosphoric ores. In 1870 when 
Menelaus was still directing affairs at Dowlais, his young 
pupil was induced to take up the management of the 
Cwmavon Works, then in the hands of the Governor and 
Company of Copper Mines. From this post he was 
transferred in 1874 to the Blaenavon Ironworks, where 
his administration again proved highly successful. Eight 
years later, in 1882, Menelaus died, and Martin was 
promptly installed as his successor at Dowlais. 

As general manager at_these works, he recognised 
that the future of the steel industry could not be guaran- 
teed under the former régime, and that Welsh ironstone 
with iron values of 25 per cent. to 27 per cent., could not 
be compared with the Spanish ores containing from 39 per 
cent. to 50 per cent. of iron. It became obvious to him, 
too, that if iron and steel making were to be carried on 
effectively, the works should be situated near the coast. 
Vor a time he found it difficult to get supplies of ore 
from Bilbao, but on the formation of a syndicate to work 
the Spanish mines, success was attained, and ultimately 
his policy was implemented by the establishment of 
ironworks at Cardiff. These works were originally in 
the hands of Lord Wimborne, Lord Bute, Sir W. T. 
Lewis, and Mr. E. P. Martin. But soon after their 
opening Lord Wimborne, from reasons of advanced age, 
sold them with their associated mines to Guest, Keen 
and Company, by whom they are now conducted. Mr. 
Martin, however, retained his position in the directorate 
of the works. 

The deceased gentleman was one of the earliest 
members and a past-president of the South Wales 
Institute of Engineers, which body was founded by his 
friend Edward Williams, of Middlesborough. He was a 
vice-president of the Institution of Mechanical Engineers, 
a president of the Iron and Steel Institute, and was 
connected in various ways with other prominent societies. 
As a member of the late Sliding Scale Commission for 
South Wales, he, by his strenuous efforts, helped largely 
in giving the district a period of freedom from labour 
troubles extending over twenty-three years. 
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Experimental Investigations on the Power Required to Drive 
Rolling Mills. By J. Puppe. London: Charles Griffin 
and Co., Limited. 1910. 


Tuts book—a large octavo volume with 177 pages of text 
and tables, and numerous diagrams and plates—has been 
translated into English from the German by Messrs. 
Siemens Brothers, Limited. We learn from the author's 
preface that in 1906 he undertook at the suggestion of 
Professor Mathesius, of the Kéniglich Technische Hoch- 
schule, Berlin, an extensive series of experiments to 
ascertain the power required to drive rolling mills. The 
work proved to be more laborious, tedious, and expensive 
than he expected, and in 1906 he solicited and obtained 
the support of the Verein Deutscher Eisenhiittenlute. 
This society appointed a commission, and supported the 
undertaking in the most liberal manner. The Siemens- 
Schuckert Company, of Berlin, took up the matter 
warmly, and gave valuable assistance. 

The first thirty-one pages of the volume before us are 
devoted to a description of the apparatus employed and 
the methods of using it. The remainder of the book con- 
sists of tables and “ graphic” curves setting forth the 
results secured. The trials were made with electrically 
driven rolling mills of various kinds, some small, some 
very large, and the power expended is calculated in terms 
of volts and ampéres. Dr. Puppe gives a bibliography of 
the rolling mill; but while “ much thought has been given 
to the explanation of the many problems which occur in 
rolling, very little study has been devoted to the question 
of the power required for rolling mills.” Most of the 
proportioning has been done by rule of thumb. The 
great point is to provide power enough so that 
“stalls” will not occur or the steel be rolled at 
too low a velocity. The demand for power is to the last 
degree inconstant, and it is therefore extremely difficult 
to say what it is. The work of a steam engine consists 
partly in accumulating energy in the revolving masses, 
and notably in the fly-wheel, and partly in compressing 
and extending and shaping the ingots, blooms or bars 
passing through the rolls. It must not be forgotten that 
the word “ power” may be used in two senses. Thus we 
may mean by it the actual horse-power required to force 
a rail, let us say, through the rolls; or we may make it 
refer altogether to the average engine horse-power. That 
will in all cases be lower than the former; the fly-wheel 
acting as an equaliser and helping the engine at one time, 
and absorbing energy from it at another time. Thus an 
engine indicating 700 horse-power may drive a rolling mill 
working up to 1000 horse-power or more while the bars 
are going through. Then comes an interval, and the 
power required may fall to 100 horse-power or so to 
overcome the friction, while double or treble this amount 
is being expended in restoring to the fly-wheel its lost 





velocity. It extremely difficult to arrive at any just 
figures when steam-driven mills are in use. The 
employment of electricity, however, has altered all the 
conditions. Dr. Puppe describes in considerable detail 
the construction of the apparatus he employed, which is 
both simple and ingenious. 

There are reasons why this book requires considerable 
care in reading it. Obviously to save expense, the tables 
have been reproduced by stereotyping from the originals, 
the “ legends” being given in English. Now, abroad, the 
wholly indefensible practice of using commas instead of 
full points obtains, and this is very apt to be confusing. 
Thus the length of a bar in metres, given as 2,69 instead 
of 2°69, is not comfortable reading for English folk. 
Again, care must be taken to remember that the tables 
always include the time element. The power is worked 
out in seconds. Thus, we have “power in horses per 
second 815,7.” Light section rails occupied only 33 
seconds, during which time they passed 12 times through 
the rolls. The duration of the first pass was 0.83 second, 
and of the last 7.08 seconds. As an example, let us take 
the third pass. The finished rail weighed about 25 |b. 
per yard. The energy supplied by the motor, excluding 
light load losses, was 170.9 horse-power seconds. The 
energy supplied by the fly-wheel and other rotating masses 
was 1182 horse-power seconds. The total energy expended 
was 1352°9 horse-power seconds. The energy absorbed 
during the interval by the fly-wheel, &c., was 883 horse- 
power seconds. It will be seen from this how important 
is the part played in rolling mills by the fly-wheel—a 
fact well known by the designers of mills half a century 
ago, who put in very large and heavy “ idle ” wheels, and 
drove them at velocities which must have taxed severely 
their powers of holding together. Thus, on the crank 
shaft was mounted one fly-wheel, and beside it a spur wheel 
a dozen feet in diameter, 5in. pitch, 15in. wide on the 
face. Then came an idle shaft, on which was keyed a 
pinion, 4ft. diameter, and a 20 or 30-ton fly-wheel, which 
was driven by the first spur wheel, and, in turn, drove a 
second spur wheel, say, 10ft. in diameter, on the shaft 
driving the rolls through a tumbiing-box. The fly-wheel 
was alternately driven and driving, and to see one running 
at speed is enough to convince the observer that it may 
be at once an excellent friend and a most destructive 
foe, if, as has sometimes happened, the engine gets away 
a little too fast and the wheel goes to pieces. It is well 
that very definite ideas of Dr. Puppe’s maning should be 
formed, or mistakes may be made by those who are only 
acquainted with the indicator. Thus 200 horse-power 
seconds is equivalent to one horse-power exerted for 200 
seconds, and so on. 

The experiments were made with two double two-high 
merchant mills, two rail mills rolling light section mine 
rails, and two reversing mills. The six mills represent 
the principal types of rolling mills in use, and a descrip- 
tion is given of each. We must refer our readers to the 
volume itself for detailed information as to the construc- 
tion of the apparatus and the way in which it was used. 
Nothing seems to have been omitted that could secure 
accuracy ormake the information obtained complete. Thus, 
as the hotter the metal the more plastic it is, the tem- 
peratures were carefully taken. It was measured before 
each pass simultaneously with the power taken by the 
motors. For this purpose an optical pyrometer was 
employed, as it permits temperatures to be measured 
quickly without interfering with the process of rolling. 
The readings must be taken directly the bar leaves the 
rolls, as otherwise the scale which forms on the surface 
would interfere with the accuracy of the readings. With 
a little practice errors in reading did not probably exceed 
20 deg. Cent. Dr. Puppe tells us that temperatures were 
unequally distributed, particularly in angle iron. Differ- 
ences up to 30 deg. or 40 deg. were observed between 
thick and thin portions of the same bar. 

Probably the most interesting part of the volume is 
that devoted to a discussion of the results. This occupies 
four sections or chapters—first, the influence of tem- 
perature on the power required for rolling ; secondly, the 
influence of the quality of the metal on the power 
required for rolling; thirdly, the influence of the shape of 
the groove on the power required for rolling; fourthly, 
general remarks concerning the selection of the motors 
and fiy-wheels. A fact brought very prominently 
forward is the enormous power used up in producing 
acceleration in reversing rolling mills. If speed is to be 
maintained this involves the use of very large engines. 
In the case of the reversing mill tested not less than 
5300 horse-power minutes are required to bring it from 
rest to a speed of 120 revolutions per minute. That is to 
say, that 5300 horse-power must be at work to get up its 
speed in one minute. Assuming that the average speed 
is 80 revolutions per minute, and that there are 20 
passes, this means that 48,000 horse-power minutes are 
expended in accelerating the rotating masses per ingot. 
It is necessary to add that we are unable to reconcile 
these figures with those given in Table LXXII., or with the 
statement that only 17 per cent. of the total power was 
spent in producing acceleration. ‘It must be noted, 
however, that in the case of electrically-driven reversing 
mills the energy expended in accelerating the rotating 
masses is largely returned again in the form of electric 
energy when the speed decreases, so that the net amount 
of energy required for acceleration purposes is not con- 
siderable. Where reversing engines are employed, how- 
ever, the work done in accelerating the rotating masses 
is lost, and this should be borne in mind when deciding 
whether for a given mill a reversible engine ora fly-wheel 
engine is best.” This statement is obviously inaccurate, 
in so far that any reduction in speed taking place during 
a pass represents so much accumulated energy expended 
in doing useful work. 

On the whole Dr. Puppe’s book is so full of valuable 
information carefully collated that we regret that it is not 
a little better. It undoubtedly addresses itself far more 
to the electrical engineer than it does to the English 
rolling mill manager. We have no doubt, however, that 
it will reach a second edition, in which now existing 





defects will be removed and the utility of the volume 
greatly extended. We may add that the work of the 
publishers has been thoroughly well done. 





SHORT NOTICES. 


The Construction and Working of Internal Combustion 
Engines. By R. E. Mathot, translated from the French by 
W.A. Tookey. London: Constable and Co., Limited, 10, 
Orange-street, Leicester-square, W.C. Price 24s. net.— 
This is a large, well printed and handsomely illustrated 
volume, designed, so the title page tells us, asa practical 
treatise upon methods of construction, with calculations for 
the use of engineers, manufacturers and users, and giving a 
critical study of present-day types. Without this statement 
of its aims it would be somewhat difficult to determine what 
place its author intended it to fill in the already overcrowded 
literature ofthe gas engine. Omitting for the moment the 
first three chapters, which are of a historical nature, we find 
ten chapters occupying over 300 pages devoted almost 
exclusively to the description and illustration of all the better 
known types of gas engine. The succeeding 70 pages are 
occupied by what purports to be a discussion of the testing of 
gas engines, but theve is nothing here which is not printed 
every year in any reliable pocket-book of engineering formule. 
From here, however, to the end of the book will, we believe, 
be found useful by many. First we have a table running to 
about 40 pages and giving the results of tests on a large variety 
of types of gas engine. Then comes a bibliography of the 
literature to which the author has endeavoured to add. 
Finally we get a list of the principal gas engine makers in 
the world. The author says, in the preface, that he has 
written his book, not from a purely descriptive standpoint, but 
‘‘ with regard to the precepts of theory and of practice as far 
as experience permits at the present day.’’ Yetin chapter III. 
he contradicts this by remarking that he has omitted all 
theoretical considerations, because ‘‘ so far, theory has not 
greatly assisted the progress of the gas engine towards per- 
fection,’’ and illustrates his contention by telling us that the 
celebrated Dr. Otto ‘‘ was absolutely ignorant of theory—he 
was not even an engineer.’’ This is, of course, bad biography, 
and in the author’s wholesale neglect of theoretical considera- 
tions we can trace a survival of that antagonistic spirit with 
which Otto himself was at first met when seeking to introduce 
his pioneering ideas to British manufacturers. 


General Foundry Practice. By William Roxburgh. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square W.C. Price 10s. 6d. net.—The author of 
this book isa practical foundry manager, with a lengthy 
experience of the problems and work of the moulder. Relying 
on his own observations, he has written an excellently 
practical volume, and while not treating any division of his 
subject at extreme length, he has succeeded in compressing 
into 300 pages the gist of the matter dealt with. He divides 
his book into three main parts, wherein he discusses general 
iron-founding, jobbing loam practice, and moulding and 
casting the finer metals respectively. These are succeeded by 
a few short but enlightening chapters, or appendices, on such 
important topics as practical metallurgy in the foundry, 
general patternmaking from a moulder’s point of view, fuels, 
and foundry tools. The volume is well illustrated. It 
contains no academic disquisitions on abstract problems, but 
both in its style of composition and in respect of the matter 
treated it will be found to be of the utmost value to ail who 
are called into touch with a foundry, from moulders, pattern- 
makers and draughtsmen, to works managers and engineering 
students. 
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Fig. 1—COALING ARRANGEMENTS AND ELECTRIC LOCOMOTIVE 


THE CARVILLE GENERATING STATION. 





THE earliest power stations in the North-East Coast district 
were those in Newcastle itself. The Newcastle-upon-Tyne 


The latest turbines are of Parsons’ manufacture. The 
bearings run under oil pressure, the oil pumps being capable 
of maintaining a constant pressure of 5lb. The governors 


| are so arranged that the speed can be varied gradually, at 


Electric Supply Company, Limited, erected a station at Pandon | 


Dene in 1889, in which low-speed horizontal Robey engines 
drove high-speed Mordey alternators by means of ropes, 
Lancashire boilers being used for raising steam, and alter- 
nating current being generated at 2000 volts. 
increased area which had to be supplied, and also on account 
of nuisance troubles arising from the situation of the station 
in the centre of the town, a larger station was erected at 
Neptune Bank, outside the city of Newcastle, on the banks of 
the Tyne in 1900. In this station vertical marine engines 
were used direct coupled to three-phase alternators, the 
system of distribution being at the same time changed from 
single-phase to three-phase and direct-current. Water-tube 
boilers were used for raising steam in this station, which, 
after a few years, superseded the Pandon Dene station, which 
was consequently shut down and the site sold. The power 
required, however, continued to grow, with the result that, 


Owing to the | 


any load, to 5 per cent. above or below the normal, and this 
can be done either by hand at the turbines or by electric 
control from the switchboard. The steady speed does not 


| vary more than 24 per cent. between no load and normal 


in the year 1903 it was decided to erect a very much larger | 


station at Carville-on-Tyne, with an ultimate capacity of 
50,000 to 60,000 horse-power. 


By this time the high-speed | 
steam turbine had been perfected sufficiently to render its | 


use desirable, and a start was made with two 3000 horse- | 


power Parsons turbo-alternators, two 7000 horse- power turLo- 
alternators being shortly afterwards added. 

The Carville generating station was described in 
ENGINEER of September 9th and 16th, 1904, but since that 
date it has been so extended and enlarged as practically to be 
now another station. The present equipment—see Fig. 2 - 
consists of eight turbo-alternators, hav ng a total aggregate 
maximum horse-power of 52,000. It will, of course, 
understood that the whole of the machines are never in 


THE | 


be | 


service at one time, but the station has on occasion been | 


called 
delivering, 


upon to deliver, and shown 


no less than 40,000 horse-power. Perhaps one 


itself capable of | 


of the most striking features of the Carville generating | 


and a feature to 
of design at the time 


a large extent a new departure 
the station was built, is the 
absence of brickwork. Attention a:d expenditure have 
been devoted to the generating machinery as the 
most important element in the plan, and the containing 
building is merely an iron structure largely of corrugated 
iron for the protection and housing of this machinery. A 
special feature in the design of the engine-room is the ease 
with which the travelling crane can bandle any portion of the 
main or auxiliary machinery, in spite of the fact that the 
condensers and air pumps are on a lower level than the main 
units—see Fig 3.and Supplement. There is no basement, 


station, 


the auxiliaries being placed on the same floor level as the | 
turbines, which are, however, mounted on concrete blocks so | 


as to allow room for the condensers, &c., below them. The 
floor-plates covering the auxiliary machinery are iron grids | 
through which light can pass, and hence there is an unusual | 
absence of dark corners. 
The general arrangement of the new turbo-alternators at 
Carville is similar to that of the plant already installed. It | 
will be remembered that electrical energy is generated at this | 
station as three-phase current at 5750 volts and 40 
cycles per second. The normal steam pressure at the turbine 
stop valves varies from 190 lb. to 210 1b., with a normal 
superheat of 150 deg. Fah., although at times this rises to 
200 deg. Fah. In emergency the turbines can work non- 
condensing with the steam exhausting into the atmosphere. 
The station runs in parallel with various other generating 
stations with which it is connected by three-core cables, and 
the load on the system consists of static transformers, induc- 
tion and synchronous motors, motor generators, and rotary 
converters for the supply of motive power, traction, and 


lighting. 








load, and not more than 5 per cent. between no load and 
maximum load. The maximum variation of speed when 
4000 kilowatts are thrown off does not exceed 5 per cent., 
the steady speed being attained within twenty seconds. In 
addition there is an emergency governor which cuts off 
steam when the speed rises to 500 revolutions per minute, 
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not exceed 8 per cent. when full load is thrown on, the speed 
and exciting current being kept constant, and the voltage 
can be raised to 5000 or 6000 volts at maximum load when 
the power factor is 85 per cent., the speed remaining 


constant. The temperature rise does not exceed 40 deg 
Cent. Surface condensers are used with three-throw 


Edwards air pumps driven by three-phase motors, mounted 
on an extension of the pump bed-plate. An auxiliary water 
lift pump is driven from the air pump crank shaft. 

There are three boiler-houses placed at right angles to the 
engine-house. Each boiler-house is complete in itself with 
coal bunkers, boilers, mechanical stokers,economisers, induced 
draught fans, feed pumps, ash conveyors, &c. Coal is brought 
in by overhead sidings—see Fig. 2—and water for condensin; 
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Fig. 2—LAY-OUT OF THE STATION 


and an emergency valve which can be tripped by hand from | is pam~ed up to the station from a pump-house at the river 


the engine-room floor level. Each t rbine has a cast steel 
stop valve of the Hopkinson latest double-acting type, and 
an entirely separate pipe and valve is provided for controlling 
the steam to each overload relay valve. The main exhaust 
valve is arranged for operation either by hand or electric 
motor. 

The alternators are of the rotating field type with slip rings, 
each having its own excites directly coupled on to the shaft. 
Regulation is effected by means of the field current of the 
exciters, which current is obtained from an independent 
circuit in which a regulating rheostat is placed. The 
exciters can, however, if necessary, run independently as 
ordinary shunt-wound generators, The drop of voltage does 


| side. 
| machinery is electrically driven. 





With the exception of the feed pumps all the auxiliary 
No. 1. boiler-house 
contains ten Babcock and Wilcox marine type water-tube 
boilers, each having a heating surface of 4500 square feet, 
and capable of evaporating 20,000 lb. of water per hour at a 
pressure of 2001b. per square inch, superheated 150 deg. 
Fah. Two economisers of 480 pipes ea‘h are placed in the 
main flues to the chimney. Nos 2 and 3 boiler-houses each 
contain eight S‘irling water-tube boilers, each having a 
heating surface of 6380 square feet, and evaporating 
83,000 1b. of water per hour at a pressure of 200 1b. per 
square inch, superheated 150 deg. Fah. In these boiler- 
houses each boiler is fitted with its own_economiser of 120 
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a 
All boilers are fitted with chain grate stokers, which 
th coal direct from overhead bunkers, the grate 
120 square feet for the Babcock boilers, and 140 
square feet for the Stirling boilers. The coal bunkers of each 
huiler-house contain about 800 tons. The draught is on the 
induced system, and is maintained by means of Sirocco fans 
driven by electric motors. The ashes pass from the grates 
into hoppers delivering directly on to longitudinal tray con- 
yoyors running in tunnels under the boilers. They are 
thence delivered into skips and hoisted up an inclined way to 
be finally dumped direct into railway wagons. The chimneys 
are 14ft. in diameter and 120ft. high. 
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held in place thereon by the sleeve F, which is fixed 

a ear vaaripimee! AF OLEETe. | to the Jaime. At its lower end the drill spindle H 
No. IV | reciprocates in the socket J, and in the upper end ina 

On« of the most novel exhibits was undoubtedly a petrol | chamber forming part of the casing. This chamber 
rock drill shown by the Warsop Petrol Rock Drill Syndi- | encloses the spring V, which forces down the spindle 
cate, of 20, High-street, Chorley, Lancashire. So far as after compression. The rotation of the spindle is effected 
the construction of the drill is concerned it differs but little | by means of the fluted bar T and ratchet and pawl at T! 
from the ordinary article operated by steam or compressed | in the usual and well-known manner. The mechanism 
air, but the utilisation of a petrol engine for providing the | enclosed in the casing, together with the engine, slides 
power is a feature both of interest and importance. The | in grooves formed on each side of the carriage or cradle, 
employment of this type of engine naturally has the | fo: fixing to a tripod stand or other support, and the drill 
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Fig. 3—-ARRANGEMENT OF TURBINE, CONDENSER, AND PUMPS 


The engine-house is 236ft. long by 65ft. wide, containing 
cight Parsons turbo-alternators of 7000 horse-power each, 
manufactured by C. A. Parsons and Co. The condensers 
and air pumps are situated below each machine, three being 
by C. A. Parsons and Co., and the remainder Contraflo 
plants manufactured by Richardsons, Westgarth and Co., 
Limited. The alternators run at 1200 revolutions per 
minute and generate three-phase current at 6000 volts, and 
a periodicity of 40 complete cycles per second. Each 
alternator supplies current at a reduced voltage by means of 
a transformer to its own auxiliaries, which include air 
pump, circulating pump, ventilating fan, and exhaust valve 
motor, and also to the corresponding auxiliaries for the 
boilers supplying the steam. 

Adjoining the east side of the engine-house and open to it 
are placed the bus bars and switch gear, occupying four 
galleries—see Supplement. The switches are each capable of 
controlling circuits normally carrying 10,000 horse-power. 
There are in all forty-seven switches. The main switch gear 
in the station was constructed and erected by the British 
Thomson-Houston Company, of Rugby, which also supplied 
the motors for driving auxiliaries. Thereis also an auxiliary 
board, situated between the operation offices and the main 
building, of the ironclad type, constructed by Reyrolle and 
Co., Hebburn-on-Tyne. This board contains eight switches, 
each capable of controlling circuits of 3000 horse-power. The 
whole system is operated from the control room situated at 
Carville power-station by the system engineer, who is in 


direct telephonic communication with each sub-station in the | 
The control- | 


area, which now covers some 700 square miles. 
room contains a large diagram of the whole system upon 
which a record is kept of the position of all switches. 
Adjacent to the control room are the operation offices and 
telephone exchange, from which the large private telephone 
system of the company is operated. 

In a sub-station near the control room are installed two 
large step-up transformers for raising the pressure from 6000 
to 20,000 volts for transmission to the extreme north and 
south of the area. The transformers are of the oil immersed 
air-cooled type, each of 3300 electrical horse-power. There 
are in all eight transformers of this size on the system. At 
the north end of the power-station there is a step-down sub- 
station of 4000 horse-power capacity, which supplies current 
to certain works in the neighbourh The pump-house— 
a view in the interior of which is given in our Supplement— 
consists of a corrugated iron building resting on a concrete 
chamber 72ft. by 16ft. by 30ft. deep, the bottom of which is 
below the level of the lowest tide, so that the pumps may be 
drowned at all seasons. Along one side of the pump chamber is 
a canal from which the pumps draw their water, and across 
this screens are placed to trap any refuse and foreign material. 
The pumps, seven in number, are of the centrifugal type, 
with vertical shafts, made by Greenwood and Batley, 
Limited, and are each capable of delivering into the 48in. 
mains 400,000 gallons of water per hour at any state of the 
tide. They are driven by three-phase electric motors sup- 
plied by the British Westinghouse Company, each of 150 
horse-power. Space is available for two additional pumps. 
The whole of the circulating water system is arranged to 
work as a syphon. In the old pump-house on the jetty, 
which now acts as a stand-by, are installed two Gywnne 
pumps of 800,000 gallons capacity each, and two vertical 
shaft Mather and Platt pumps of 400,000 gallons capacity. 

There are several sub-stations situated at various points for 
supplying current to the electrified line of the North-Eastern 
Railway. In one example the building contains three rotary 
converters manufactured by the British Westinghouse Com- 
pany, each capable of a continuous output of 1100 horse- 
power. Conversion is effected from 6000 volts three-phase to 
600 volts direct current. 
small motor generators for lighting purposes and traction in 
the yard. In concluding this review of the Carville exten- 
sions, it may be said that the whole of the work has been 
carried out to the designs of Merz and McLellan, of New- 
castle-on-Tyneand Westminster, the consulting engineers to 
the Newcastle-upon-Tyne Electric Supply Company. 


The sub-station also contains two | 





and its driving mechanism is fed forward by means of a 
screw. The enginecan be started at either end of the crank 
shaft by the aid of a handle inserted either at X or Y. The 
| general appearance of one of these rock drills mounted on 
a tripod is very much the same as that of any other mechani- 
cally operated rock drill—see Fig. 75. The cylinder of the 
engine is water-jacketed, and is therefore capable of running 


effect of making the drill extremely portable. Moreover, 
the machine is always ready for immediate use, and can 
be started in a few seconds. The method of gearing the 
engine to the drill can readily be followed by reference to 
the drawing, Fig. 72. It will be observed that on the 
crank shaft there is a pinion G which meshes with the 
spur wheel G!, the reduction ratio being 4 to 1. The cam 





Fig. 72—-WARSOP PETROL ROCK DRILL 


K, which revolves with the wheel G!, and which is | for any period. It is worthy of mention that the petro 
formed in one piece with the cam shaft, imparts a | tank,ignition apparatus, carburetter, \c.,are contained in a 
rocking motion to the bell crank lever L, a roller being | single case, which can either be placed on the ground or 
provided at R. The end P of the bell crank lever | fixed at the back of the engine. The petrol tank, which 
engages with the stud O attached to the collar S, | is contained in the upper part of the case, holds about 
which is capable of turning on the drill spindle H, and is | one gallon of petrol, this supply being sufficient to operate 

* No. III. appeared September 23rd. the drill for about eight hours. For shaft sinking the 
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SECTIONAL PORTABLE BOILER 
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Fig. 73—-GENERAL VIEW OF THE BOILER 


drill is mounted on a stretcher or cross-bar extending | firing. The boiler is supplied complete with an iron 





across the shaft. The jumpers can be changed by giving 
one turn to the fixing nut, and the drill may be sufficiently 
tilted on one side to allow long jumpers to be inserted. 
For drilling plug and feather holes the machine is 
mounted on a bar of special form, with provision for | 
adjustment, so that holes may be drilled at anyangle. It | 


casing, and the one under review has 955 square feet 
heating surface, is constructed for 160 lb. working 
pressure, is fitted with the usual mountings, and is con- 
nected up to one of the company’s steel stayed chimneys. 
During the time when the Exhibition was open to the 
public this boiler supplied steam for driving various other 


exhibitors’ machinery. 

Fig. 76 represents a sectional drawing of the cap- 
stan clutch which we referred to in our issue of 
September 16th, page 300, in connection with Messrs. 
Ward’s exhibits. The parts A B are keyed on the 
| shaft which is to be driven, and on their outer 
| periphery a collar C is caused to slide longitudinally by a 
| lever. When moved to the left, the end of this sleeve is 
| forced under the ring of balls shown, and the pressure 
| thus exerted on them causes the conical ring D to be 
| forced out in contact with the adjacent surfaces of the 
driving cone against the action of the springs. In this 
way the shaft is driven direct. The opposite end of the 
clutch is designed on similar principles, but the driving 
cone is replaced by a spur wheel for driving the shaft 
through a back gear. 
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Fig. 75—THE WARSOP PETROL ROCK DRILL 


is quite evident that, in addition to the other advantages | 
already referred to, the initial outlay for a machine of | 
this description must be appreciably lower than when a 
boiler or compressed air plant is used. 

Babcock and Wilcox, Limited, exhibited one type of 
their boiler which is not so familiar perhaps to engineers in | é 
this country as it is abroad, where it has been supplied in | AS re Ses See 
considerable numbers, and installed in positions where 
bricks and skilled labour are not easily obtainable; for 
these positions its sectional character proves a very | Exhibition, a meeting of exhibitors of machine tools was 
valuable feature. In the case of the ordinary shell boiler, | convened. It has been considered for some time that 
portability implies a suitable method of carrying on | exhibitions of different kinds have become too numerous. 
wheels. In the boiler we refer to we understand tbat it | The various makers have felt it incumbent upon them to 
is possible so to construct it in sections that the heaviest | exhibit so as to keep their names before the public, but 
pieces do not weigh more than from 150 |b. to 250 1b. In | it seems doubtful whether the necessary expenses incurred 
this case the steam drum itself is also made in sections | have been counterbalanced by remunerative business 
and riveted up on the site. Made portable in this way, | following on the participation in the exhibitions. The 
the boiler can be transported by coolies or on muleback, | meeting was attended by representatives of nearly all the 
and, what is equally important, it may be erected by | makers who were showing samples of their tools at 
native labour. In the way described these boilers have, | Olympia. In the course of the discussion it was stated 
we are informed, been sent to all parts of the world. As | that, whereas. exhibitions were remunerative to the 
with the ordinary land type boiler of the company’s | exhibitors up to a certain point, they ceased to be so if 
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In the evening of Monday last, the closing day of the 


manufacture, wood or other refuse fuel can be used for | repeated too frequently. - The object of the meeting 


Fig. 74—VIEW WITH THE SIDE CASING REMOVED 


was, therefore, to ascertain whether all the machine 
tool makers and factors in the country would be 
willing to form themselves into an association, the 
members of which would agree to exhibit only at such 
exhibitions as might be determined upon by a committee 
of the association. Those present at the meeting were 
unanimous in agreeing to this proposition, but it was felt 
that any action which was not backed up by the whole 
body of manufacturers would be futile, and consequently 
it was decided to appoint a committee whose duty it 
would be to lay the facts of the matter before all the 
machine tool manufacturers of this country, and to ascer- 
tain whether or not they were willing to associate them- 


selves with the movement. Seven members were 
therefore chosen, and these are now pursuing their 


inquiries, 


MANCHESTER WATERWORKS. 


THE work in connection with the laying of the third line 
of piping from Lake Thirlmere to Manchester is making 
steady headway. The length of the aqueduct is about 105 
miles, and the work has been divided into four contracts, 
on two of which considerable progress has already been 
made, The work now in hand includes the laying of the 
pipes across the valleys, and amounts to about 54 miles, the 
cut-and-cover and tunnel work having already been carried 
out for the full size ultimately required. In the first 
section, from Ambleside to Carnforth, 5 miles of pipe out of a 
total of 14 miles have been laid by the contractors, Messrs. 
Morrison and Mason. The contract for the second section 
has been in the hands of the contractor, Mr. Moffatt, for 
some time, and 74 miles out of the 18 miles of pipe have been 
laid. This section extends from Carnforth to Little Hulton. 
The third section, from Little Hulton to the Audenshaw 
reservoirs, has recently been let to Messrs. E. Nuttall and 
Co. The laying of this section includes some difficult 
work, as no fewer than 14 railways have to be crossed. 

The operations in connection with the crossing of the 
Manchester Ship Canal will form a separate contract, which 
is just about to be let. The engineers to the Manchester 
Corporation, Messrs. G. H. Hill and Sons, have decided to 
construct a subway under the canal at a depth of about 60ft. 
below the water level, and through this subway the three 
syphons will be laid. The subway will be provided with two 
vertical shafts about 600ft. apart, which will be lined with cast 
iron segment plates. The tunnel connecting these will be 
14ft. 6in. diameter, and will also be lined with segment 
plates 14in. thick, and with flanges Gin. deep. On top of 
each shaft will be a commodious valve house, and the pipes 
in the tunnel will be carried on cast iron chairs, a longi- 
tudinal gangway being provided throughout the whole length. 

The average quantity of water per day now being supplied 
by Lake Thirlmere is over 18 million gallons, and the third 
pipe line will increase this by a further 10 million gallons. 
When eventually five lines of pipes have been laid and the 
lake has been raised 50ft., it is estimated that the cost will 
be about 5 million pounds. The natural level of Lake 
Thirlmere is 533ft. 24in. above the sea. When raised to the 
full extent it will be 584ft., will have an area of 793 acres, 
and a capacity of 8135 million gallons. The natural drain- 
age area is 7400 acres, and the additional drainage area to 
be diverted into the lake amounts to 3600 acres—altogether 
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11,000. The rainfall over the watershed varies from 52in. to | of theschedule and with practically no coasting, is 16.2seconds, On page 334 occurs a very strange statement, ‘It is believed 
} that the first instance in which radiation from a flame was used in 


137in. per annum, When all the works are completed the 
storage is estimated to provide 50 million gallons per day for 
160 days, even if no rain falls during that period, without 
draining below the original level of the lake. At the present 
time about 35 gallons per day is the average consumption per 
head in the Manchester water area for a population of 
1,200,000 persons. 





POWER ECONOMY IN ELECTRIC RAILWAY 
OPERATION. 


THAT the power required for the operation of electric 
railways can be predetermined with considerable accuracy— 
provided the trains are run in the manner assumed in the 
calculation—is well known. But, unfortunately, the trains 
are seldom operated as it is intended they should be, and 
although allowance for this can be made to a certain extent, 
a material saving in power could be realised if the motor- 
men would always drive the trains in a manner approxi- 
mating to the speed time curve used in the preliminary 
calculations. 

In a paper which was read some little time ago before the 
American Society of Electrical Engineers, Mr. H. St. Clair 
Putnam describes some experiments made on the Manhattan 
Elevated division of the Interborough Rapid Transit Com- 
pany, New York, in which a clock is used to record the 
amount of coasting employed in the operation of trains, the 
object of this device being to obtain from the motorman a 
better manipulation of the trains, with a resulting economy 
in the use of power. The paper contains many diagrams 
and tables, and also a description of the mechanism 
employed, but we shall not attempt to do more than to give 
an outline of the author’s scheme and to place on record the 
conclusions he has arrived at. 

The clock mechanism used is of the kind which is manu- 
factured for factory and office use, and intended for record- 
ing the time of the workpeople. To the balance-wheel 
escapement a braking device has been added, which is lifted 
free from the former by ‘an electromagnet, energised during 
the coasting of the train. Thus the clock only records the 
coasting time. Each motorman is provided with a key 
which he uses on taking charge of the train and again on 
leaving it. The turning of this key records the motorman’s 
number or initials and the time as shown by the clock. The 
difference in the time between the two records made by the 
driver when turning the key on commencing work, and again 
on leaving off, represent therefore the total time of coasting 
during his run. The record is torn off by the motorman and 
handed to an official, who checks the record with the run- 
ning time, and the man is rated according to the percentage 
of coasting time, due allowance being made for variation 
from the schedule. The motorman’s rating is based upon 
the average results of a week or a month, according to which 
may be selected. The electric circuits controlling the clock 
are interlocked with the master controller and the brake 
mechanism, and so arranged that the coasting clock will 
start only after the two operations of turning the power on 
and off have been performed. The clock is stopped as soon 
the air brakes are operated and the brake cylinder has 
started to move to the braking position. 

After having described the mechanism employed, the 
author goes on to point out that the rapid acceleration of 
trains, provided the schedule speed is unchanged, results in 
an important saving of power for two reasons. First, the 
maximum speed necessary to keep to the schedule is less with 
a high acceleration, and, consequently, the train resistance 
is also somewhat less; and, secondly, with a high rate of 
acceleration the speed at the start of braking is less than with 
a lower rate of acceleration, and, consequently, the energy 
lost in braking is less. The energy absorbed in braking is, 
naturally, the essence of the whole subject. 

In tests on the entire Manhattan system which were con- 
ducted on March 22nd, 1910, the acceleration of different 
motormen was found to vary from .9 miles per hour per 
second to 1.47 miles per hour per second. Provided other 
factors of train operation remain the same, i.e., working, 
running time, and time of stops, the increase in the rate of 
acceleration from .9 to 1.47 miles per hour per second results 
in an increase in the percentage of coasting time from 0 to 
40.5 per cent. of the total time, and a saving of 36 per cent. 
in energy consumption. A motorman on the Manhattan 
system, working on full runs, averages about 600 car miles per 
day, and the power used at the car with an acceleration of 
-) miles per hour per second approximates to 2.82 kilowatt 
hours per car mile. Provided the scheduled speed is main- 
tained, the motorman who accelerates his train at an average 
rate of .9 miles per hour per second will waste during the day 
610 kilowatt hours at the car. With an efficiency of 80 per 
cent. this means that the waste calculated from the power 
house is 762 kilowatt hours. In practice, it is pointed out, 
the full saving of power resulting from good acceleration is 
not realised owing usually to the satisfactory running time 
made by the good operator. 

This results in his frequently having to wait for the train 
ahead, and by so doing a large part of the saving in power 
which should follow his good operation is lost. The author 
considers, however, that the use of the clock should result in 
® material increase in coasting time under such circum- 
Stances, with a consequent saving in power. The men, it is 
believed, will learn to gauge their trains, and, instead of 
stopping for the man ahead, will utilise the surplus time in 
coasting. In order that schedules may be maintained, how- 
ever, the author considers that some sort of penalty should 
be imposed to prevent the motorman overdoing the coasting 
at the expense of the running time. The effect of series 
running upon the percentage of coasting obtained and the 
resulting power consumption is also considered. A high rate 
of braking results in a reduction in power consumption, for 
Similar reasons to those given in connection with the rate of 
acceleration. It permits the power to be cut off at an earlier 
point, a longer time of coasting being introduced, the power 
otherwise wasted in the brakes to be recovered, and the train 
brought to a quick stop. 

Perfection in braking is, naturally, much more difficult 
of attainment than acceleration, as the train must be stopped 
at the station within a space limited to a few feet. The 
motorman, in approaching a station, must judge his distance, 
speed, and gradients, as well as the weight of the train. 
The influence of station stops is also considered, and it is‘men- 
tioned that on the second avenue line the average run is .335 
mile, and the maximum possible stop, with the maintenance 





assuming an average run as typical, which is substantially 
correct for the present purpose. A reduction in the time of 
stop to 10 seconds results in an increase in-coasting time to 
45 per cent. of the total time and a reduction of 40 per cent. 
in the power used. 

The amount of coasting which a motorman can obtain, and 
still maintain his schedule, is obviously the result of the 
factors of operation referred to above. The ideal amount of 
coasting will result from the observance of all these factors. 

That the use of the clocks gives rise to beneficial results 
is shown in several parts of the paper. For example, in one 
instance a curve shows that on the Second-avenue line the 
increase in the time of coasting from 10 per cent.—as it was 
prior to the use of the clocks—to 38 per cent., resulting in a 
saving of 25 percent. in the power required for traction. 
This result is in agreement with what might be expected 
from theoretical calculations. In the table below is given 
the average coasting obtained during five weeks on the 
Second-avenue line, where the coasting clocks have been in 
service for some months. The average run on this part of 
the line closely approximates that of the entire Manhattan 
system. 


Average Average Per cent. 
runniog time. coasting time. coasting. 
Week ending March 5th .. .. 28.7 .. .. 10.5 .. .. 36.8 
” ” ” 2un .. 28.7 Se oe se ee 
» *” » Seem s 238.4 WS .. « Bl 
” ” er 28.5 eae <2: (a5 ae 
és »  Aprilznd .. 23.4 10.1 35.4 
Average .. .. 28.6 10.6 37.1 


The result of these calculations and tests shows that an 
increase in the percentage of coasting from 12 per cent. to 
37.5 will, according to the author, effect a saving of 24 per 
cent. in the power required for traction. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PADDLE WHEELS. 

Sir, have often noticed the rapid corrosion and rusting of 

mild steel when exposed to air and salt water. My observations 
on Clyde paddle steamers, however, make me certain that there is 
less rusting and corrosion in paddle wheels than on any other part 
of the outside of the vessel. This may appear strange when we 
examine the iron rail of a sea esplanade. In the corners formed 
by slips and stairs for boats which catch the steamer’s waves, and 
at intervals throw a shower of spray over the rail, the longi- 
tudinals, which are mild steel rods, are quite eaten away in some 
)laces, while the standards, which are cast iron, are not affected. 
The chemical action is between the iron, the oxygen of the air, 
and the sodium chloride of the water, and results in the formation 
of hydrochloric acid and iron rust. 

The reason the paddle-wheels are exempt is, I believe, vibra- 
tion, as on a railway one line of rails with much traffic on it 
remains free from rust while another alongside rusts rapidly. 
Paddles have very great vibration. While I was on board a Clyde 
river steamer recently the port paddle broke down. It was caused 
by the pin connecting a radius rod to the eye of a lever breaking 
in two, the half remaining in the eye being riveted in. The 
fractured surfaces were perfectly smooth, with no indication of 
strain. The pin fitted exactly, and did not work. It was simply 
a crack, as glass might be cracked by pouring hot water on it. 
These wheels all went to pieces in « few years, the fractures being 
the same as that described, except that the bracket pins showed a 
crystalline fracture. The wheels had to be replaced, although the 
vessel was only about twelve years old. I believe the cause of 
this excessive vibration was the feathering excentrics being too far 
forward, the excentricity being 18in. horizontally ; it should not 
have exceeded 14in. 

The new wheels have curved steel floats, and the engineer in- 
formed me that he could not keep paint on the floats owing to 
vibration. Screw propellers are not subject to vibration like this, 
which might be better expressed by the word battering. The 
paddle should be a more efficient propeller than the screw, as it 
imparts energy to the water only in the fore and aft direction, 
whereas the screw forms a forced vortex in the plane of rotation, an 
addition which contributes nothing to the propelling force. 

Of the Clyde Railway river steamers two are turbines, but they 
use as much coal as the paddles, although the turbines should 
supply power to the propellers with 30 to 40 per cent. less steam 
at full power than the compound engines. The propellers, how- 
ever, make a poor use of it. 


Greenock, September 26th. A. R. 





Sirk,—The letter of ‘‘ Superintendent Engineer” in your issue of 
September 23rd leads me to ask whether any explanation is avail- 
able as to the reason for the curvature of the floats of the Brighton 
Company’s paddle boats by the late Mr. Stroudley ? It would seem 
that curved floats might be so formed as to enter the water more 
easily than would straight ones ; but any curvature which made the 
entry of the float easier would cause it to create more disturbance 
on leaving the water. For this reason, I have always assumed 
that some other explanation lay behind Mr. Stroudley’s action. 
Is it that a curved float slips less in passing through the water, for 
reasons analogous to those for which sails, when used for running 
before the wind, should be set to ‘“‘ bag ” instead of being set flat ? 

“R. M. 8.” refers to obliquely-placed floats, which presumably 
were radial floats individually, but were so stepped that the resulting 
compound float might be said to be oblique to the wheel radius. 

hy should floats thus positioned be better in any respect than 
a simple radial float ? 


London, September 23rd. bee Se 





THE GASEOUS EXPLOSIONS COMMITTEE. 

Sir,—The statements made in your leading article, pages 333 
and 334, seem to me to require elucidation. I may remark, before 
going further, that about gas engines I know next to nothing, but 
with motor car engines I have had some experience, extending 
now over five or six years. I want to know in what way the 
investigations of the Gaseous Explosions Committee are going to 
help the builders, designers, or users of petrol motors. Up to the 
present the most potent factor in effecting economy is high 
compression, but there are practical difficulties in the way of 
applying this principle beyond a certain limit to the motor car 
which are too well known to need explanation here. How will the 
discoveries of the Committee help us? Shall we use larger 
cylinders and weaker mixtures? And how shall we fire these 
with certainty? What bearing has the report on the variation in 

wer brought about by a ‘‘weak” spark and a ‘‘strong” spark ? 

ut perhaps all these matters are outside the province of the Com- 
mittee, 

Coming next to radiation through flame, I gather, rightly or 
wrongly, that it is regarded almost in the light of a discovery that 
a hot gas can send heat rays through itself. But the fact 
has been well known for years. It is generally accepted that 
heat and light behave very much in the same way. Now, in light- 
houses two, three; four, and even five ring-wick Argand burners 
are used, the light of the inner rings passing through the flame 
of the outer rings with very little loss. The heat also passes freely, 
as every lighthouse-keeper well knows. 





an industrial process, with knowledge of its importance, was the 
regenerative glass furnace of Frederick Siemens, which he 
described to the Iron and Steel Institute in 1884. Here the 
combustible gas was burned in a separate chamber and the hot 

roducts of combustion were led into the furnace. The objects to 
pe heated were placed on the floor of the furnace out of contact 
with the stream of flame which flowed above them. They would 
therefore receive heat only by radiation, and it was supposed that 
this radiation came in large measure from the flame.” 

Now this is a fairly accurate description of every reverberatory 
furnace fired with coal used in the manufacture of iron. Take a 
common billet furnace, forexample ; the coal is burned in a separate 
chamber. The billets are placed on a sand bed and the flame is 
led above them. This practice is as old as the days of Cort. If it 
is said that the flame descends and impinges on the metal, I reply 
that it does not do so more than it does in the Siemens glass gas 
furnace, the inside of which, viewed through blue glass, is one of 
the most lovely sights imaginable, with its rolling clouds of white- 
hot flame moving over the placid lake of molten glass. 

It seems to me that much time could be saved in many cases if 
the young men of the present day would master the history of their 
subjects of research before going further. 


September 26th. M. I. AND S. Inst. 





CENTRIFUGAL PUMPS. 


Sin,—We notice in a letter signed by Messrs. Holden and 
Brooke, Limited, in the current issue of THE ENGINEER, the 
following statement :—‘‘In a// pumps self-regulation is only 
obtained at the expense of efficiency at the normal duty.” 

We must take exception to this statement, and although we 
quite agree that with the ordinary type of impeller which Messrs. 
Holden and Brooke are using—as illustrated in your issue of 
September 16th—self-regulation cannot be attempted, except at 
the expense of efficieacy—the reason for which is given in Unwin’s 
paper before the Civil Engineers, 1877-8, when dealing with the 
theory of the recurvature or bending back of the blades of an 
impeller—we claim that we have overcome this defect by means of 
the Rees Roturbo impeller, the special feature of which is a large 
capacity pressure chamber or hydraulic accumulator between the 
eye and the rim, the rim thus forming a reaction turbine, which 
secures perfect self-regulation, and the highest attainable efficiency 
at normal duty. This pump, in its experimental stages, was 
described in your issue of May 17th, 1907 

When the original patents—as passed in this country—were 
before the German Patent-office, the writer was met by the state- 
ment that ‘‘self-regulation and high efficiency were incompatible,” 
and was required to demonstrate the case and prove to the satis- 
faction of a German Professor of repute that a ‘‘ new technical 
effect ” had been secured. 

A standard Rees Roturbo pump, 35ft., 400 gallons a minute, 
was, consequently, sent over to Germany, and was tested under 
the supervision of the Professor of Hydraulic Engineering of the 
Charlottenburg University. 

As a result of a series of tests, giving an efficiency at the normal 
duty of 75 per cent., a report was secured agreeing to our state- 
ments, thus satisfying the Application Board of the German Patent- 
office, and our full claim was passed without further opposition. 

We would also point out that we do not obtain our results by 
‘* small outlet nozzles,”’ mentioned in Messrs. Holden and Brooke's 
letter, and that in the Rees Roturbo impeller the passages through 
the impeller and turbine blades at the rim are larger than can be 
secured on the ordinary impeller of equal diameter for any speci- 
fied duty. 

For the Rees Roturbo Mfg. Company, Limited, 
EDMUND 8. G. REEs, 
Managing Director. 

Wolverhampton, September 27th. 





EQUALISED DRAUGHT. 


Sir,—I have been away for some time, and it was only on my 
recent return to Paris that my attention was called to the article 
published in your issue of August 12th last under the heading of 
‘* Equalised Draught.” Whilst your correspondent gives a clear 
and correct general idea of the system which was the subject of 
my paper read before the French Institution of Civil Engineers, 
the article contains a few material errors which I beg leave to 
correct. 

First of all the article states that I am the inventor of this 
system of ‘‘ Equalised Draught.” This is, however, not at all the 
case. Although the system was practically unknown in France a 
year ago, it has been well known for several years in America as 
the ‘balanced draught system,” and is the invention of Mr. 
Embury McLean, president of the “‘ Engineer Company” of New 
York. 

My attention was first called to the system as works manager of 
the French Hotchkiss Company at St. Denis, and it was decided 
to make some experiments on one of our boilers; these experi- 
ments were carried out under my supervision, and the results 
obtained were so remarkable, as far as fuel economy and evapora- 
tive efficiency are concerned, that it was decided to adopt the 
system for all the other boilers in the works, and the further 
results thus obtained fully justified this decision. The principles 
underlying ‘‘ balanced draught” seemed to me so interesting that 
I decided to call the attention of my French colleagues to the 
system, and give them the result of my experience with it. 

Your article seems to imply that the great economy resulting 
from the application of ‘‘ balanced draught” is due to the possi- 
bility of using a cheaper fuel simply because a fan giving forced 
draughtisused ; this is, however, a mistake, as our experiments have 
shown thatin using the same fuel, first with forced draught alone and 
then with‘‘ balanced draught,” the latter showed considerable eco- 
nomy, owing to the fact that whilst forced draught provides more air 
thanisnecessary for the consumption of the fuel, ‘‘ balanced draught ” 
introduces, through the grate, practically the theoretical amount 
of air per pound of fuel that is necessary, thus ensuring a higher 
temperature and consequently greater furnace and boiler etti- 
ciency. This is proved beyond doubt by the percentage of CQ, in 
the flue gases, which, in the case of ‘‘ balanced draught,” averages 
as much as 15 per cent. to 16 percent. 

It is true that during the experiments recorded in my paper 
the rate of evaporation was low, but this is because the experi- 
ments were carried out under the normal working conditions of 
the shop, and no heavier demands were made on the boilers. The 
fact that ‘balanced draught” does very materially increase t..2 
evaporative capacity, is proved by my own experience of it, for 
instead of using three boilers with forced draught, we only use two 
with ‘‘ balanced draught ” to do the same work. 

Referring to Mr. Erith’s letter on the subject, published in your 
issue of August 19th, page 204, I have nothing to say concerning 
former discussions on this question. Mr. Embury McLean, who 
left for America about the time. this letter was published, will 
probably refer to the matter on his return to Europe. vie 

Paris, September 26th. SERGE Heryneret, C.E. 





LOCOMOTIVES OF MAXIMUM ECONOMY. 

S1r,—Will your correspondent “‘L. A. F.” kindly explain what 
he means when he says that by the use of a superheater the 
pressure can be reduced ? 

[t appears to me that the tractive effort depends on the pressure 
alone, other things being equal. I do not think the advocates of 
superheating base their claims on reduced pressure. On the con- 
trary, they hold that the benefit derived from superheating is 
mainly that cylinder condensation being diminished, larger 
measures of expansion may be used. ‘Io reduce the boiler 
pressure would be to sacrifice this advantage. SUPERHEATER, 

Leeds, September 24th, 
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THE MANUFACTURE OF ROLLED ‘“H” BEAMS.* 
By G. E. MOORE, M.I. Mech. E. (Loughborough). 


MANY inventors have devoted time and brain-work to the per- 
fection of the means for manufacturing rolled beams, and, of later 
years, more particularly to the manufacture of so-called ‘“‘H” 
beams, or beams having flanges of great width as compared with 
the height of the beam. With ordinary two or three-high mills, 
having grooved horizontal rolls only, the practical economic limit 
appears to have been reached in the case of the commercial 
standard sections ; but beams of much larger section than these, 
and more particularly beams having relatively far wider. flanges, 
are rolled more or less successively in universal mills which have 
both horizontal and vertical rolls. Moreover, with a universal mill 
a more economic distribution and better working up of the metal 
appears to be attainable than is the case with ordinary grooved rolls. 
Using grooved rolls only, the width of fianges which it is possible 
to roll is limited, not only by the necessity of using rolls of very 
large diameter to accommodate the deep grooves necessary to 
produce wide flanges and still leave sufficient metal in the rolls to 
give the necessary strength thereto, but also by the necessity 
of making such grooves with a very great inclination of their sides 
in order to avoid the tendency for the metal to become jammed 
therein, which results in the flanges being weakened if not torn 
away altogether. 

Universal mills having a pair of horizontal and a pair of vertical 
rolls all in the same vertical plane are now in operation, adapted 
to roll beams of much larger sizes than those hitherto called for, 
or, say, up to about 30in. high by ldin. wide. But the practical 
difficulties which had to be overcome to ensure success in the pro- 
duction of such sections has necessarily involved a complication of 
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Fic. 1.—Roughing Rolls, Open. . 


the machinery used as compared with the mills customarily used 
to roll ordinary standard sections. 

The difficulty of working up the metal in a complicated section, 
such as an ‘H” beam undoubtedly is, is to secure sufficient 
uniformity to avoid undue internal stresses, having regard to the 
comparative thinness of the metal in the web and flanges necessary 
to enable them to be manufactured sufficiently cheaply to compete 
commercially with built-up beams. Another difficulty is that of 
producing finished beams of sufficiently good appearance, free 
from fins,excentricity of web, and other irregularities. These are 
the chief points which the inventor has had to watch, and to over- 
come which still taxes his ingenuity. 

In what follows the author proposes first to describe briefly 
a few of the characteristic types of machines disclosed by different 
inventors through the medium of the Patent-office of the United 
States of America, to offer a few remarks thereon, and, finally, 
to present his own suggestions for criticism. 

Sack, Patent No. 365,100 (1887), describes a single re- 
versing universal mill having a pair of horizontal rolls and a pair 
of vertical rolls with their axes all lying in one vertical plane, 
the two horizontal rolls being both alike but individually unsym- 
metrical, whilst the two vertical rolls are both different but 
individually symmetrical-—Figs. 1 and 2. Thus the gaps between 
the rolls are, on one side, at the extreme outside edges of the 
flanges, and, on the other side, at the extreme inside edges of the 
flanges. After each pass between the rolls, the bar is tilted half 
round, and the positions of the flange edges relatively to the 
position of the gaps between the rolls are reversed, and the edges 
which in one pass were adjacent to the gaps between the rolls are, 
in the subsequent pass, adjacent to the closed corners of the rolls. 
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Fic. 2.—Roughing Rolls, Closed. 


In this way the surplus metal extruded between the gaps of the 
rolls in one pass is rolled down and suppressed in the next. 

The use of a single set of rolls for the reduction of the pre- 
liminary bar into a beam renders reversing and adjustment of the 
rolls after each pass necessary, and it is impracticable, with the 
rolls as described by H. Sack, and illustrated, to have a closed 
pass between them. At best, gaps are left at the corners of the 
flanges, which gradually become narrower as the pass is reduced 
and the blank rolled down, until the final adjustment is made 
prior to the final reduction, when the gaps are reduced to a 
minimum. Nor, even at the final pass, is it practicable to have an 
entirely closed pass, because, although the rolls may be adjusted 
prior to the final reduction so that they touch and the pass is 
practically closed, yet directly the bar enters the pass deflection 
takes place which opens out the pass, and gaps are left between 
the rolls where fins wil] be formed on the bar. 

With this method the section is developed with flanges out- 
wardly bent from the longitudinal centre line, in order to obtain 
a better rolling effect with the horizontal rolls upon the flanges, 
and this feature renders necessary the use of a finishing set of rolls 
—Fig. 3—through which the bar is passed after having been com- 
pletely reduced in the previous set. The pass between these rolls 
need not be adjustable excepting to compensate for wear or dis- 
placement, and may be fixed in the ordinary way. Its shape is 
exactly that of the section required; so that the effect of passing 
the bar through these rolls is merely to square up the flanges and 
give a final finish to the bar, particularly at the corners of the 
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tHlanges, where traces of surplus blank metal may have been left 
after reduction in the previous mill. No appreciable reduction 
need be given to the bar in the finishing rolis, and, consequently, 
no appreciable deflection of the rolls takes place when the bar is 
passed through them; the pass, therefore, remains practically 
closed, and the formation of fins on the finished bar is avoided, 

J. S. Seaman, Patent No. 400,495 (1889), describes a single 
reversing universal mill having a pair of horizontal rolls and a pair 
of vertical rolls, with their axes all lying in one vertical plane, the 
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Fic, 3.—Finishing Rolls. 


two horizontal rolls being unlike each other but individually 
symmetrical, whilst the two vertical rollers are both alike but 
individually unsymmetrical—Figs. 4 and 5. Thus, as in the Sack 
mill, the positions of the flange edges are changed relatively to the 
gaps between the rolls by tilting the bar half round after each 
pass, and thereby rolling down in one pass the surplus metal 
extruded between the gaps in the rolls in the previous pass. Or 
he proposes to attain the same result, without tilting, by using a 
three-high universal mill having rolls of exactly similar construc- 





Fic. 4.—Two-High Rolls, Open. 


tion to those described above, but with the top and bottom rolls 
alike and the centre roll different—Fig. 6. 
In this mill the tar is developed with straight flanges lying in a 
lane at right angles to the web, so that nosubsequent straighten- 
ing is required, and the bar may be tinished in the one mill only. 
J. Kennedy and H. Aiken, Patent No. 410,107 (1889), describe 
a series of mills comprising three different types, each having a 
function distinct from that of the others. 
The first is a reversing, roughing, universal mill, having adjust- 





Fic. 5.—Two- High Rolls, Closed. 


able horizontal and vertical rolls, with their axes all lying in one 
vertical plane—Fig. 7. In this it is proposed to reduce the ingot 
or bloom into approximately the finished form of beam required, 
by passing it several times backwards and forwards through the 
rolls, and adjusting the latter together after each pass. When 
the bar emerges finally from the mill the sides and edges of the 
flanges are still rough, and it has consequently to undergo a 
further operation in the next mill. 

The second mill—Fig 8—is a non-reversing universal mill having 





Fic. 6.—Three-High Rolls, 


non-adjustable horizontal and vertical rolls with their axes all 
lying in one vertical plane, and intended to reduce the sides of 
the flanges only, It is proposed to pass the bar through these 
once, and in order to secure effective co-operation between these 
and the subsequent rolls and to prevent the formation of fins, it is 
proposed to roll slight depressions in the centre of each flange 
which the next a. will obliterate. 

The third mill isa non-reversing two-high mill having non- 


adjustable horizontal rolls only, intended only to reduce the edges 
of the flanges—Fig. 9. It is proposed to pass the bar throngh 
them once to bring it to its finished form and to shape the ed ¥ 
whereby the slight depressions formed along the centres of the 
flanges in the previous mill will be exactly filled in this operation 
and no fins will be left on the finished bar. m 

I. D, York, Patent No. 410,724 (1889), covers a single reversing 
universal mill having a pair of horizontal rolls and a pair of vertical 
rolls with their axes all lying in one vertical plane, the horizontal 





Fic, 7.—-First Mill 


rolls being both alike and symmetrical, and the two vertical rolls 
similarly both alike and symmetrical—Fig. 10, It does not trans- 
pire how the formation of tins is avoided, but some supplemental 
means would be required, as gaps must necessarily occur between 
the rolls until they have been adjusted to their ultimate positions 
prior to the final pass, and fins would inevitably be formed on the 
edges of the flanges of the bar. 

E. M. Butz, Patent 499,651 (1893), describes a series of non- 




























































































3. 9.—Third Milt. 


reversing universal mills, each having a pair of horizontal rolls and 
a pair of vertical rolls with their axes all lying in one vertical plane 
the two horizontal rolls being alike and symmetrical, and the 
two vertical rolls being similarly alike and symmetrical—Fig. 11. 
The rolls are non-adjustable, having a fixed pass, and the bloom is 
reduced by passing it once only through each set of rolls, the pass 
of which is narrower in each set than in the preceding set, until in 
the last set of rolls the pass has the exact contour of the finished 
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beam. Thus, as many mills must be used as number of passes 
necessary to reduce a bloom into a finished beam, each mill having 
its rolls shaped according to the reduction required to be given in 
each pass. 

The rolls being fixed and the adjacent surfaces of the hori- 
zontal and vertical rolls being suitably shaped so that they 
are almost in contact with each other, it is probable that 





no very pronounced fins will be formed on the bar ; butas it is not 
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icable entirely to close the gaps between the rolls, particularly 
rolling considerable deflection takes place and the pass 
somewhat opens out, it is certain that at least beads, if not fins, 
would be formed on the corners of the bar flanges. Consequently, 
to obviate this, Butz proposes to use supplementary means to roll 
down the corners of the beam flanges adjacent to the gaps 
between the rolls. These consist of two small idle rollers, one on 
each side of the beam as it emerges from the wain rolls, as shown 
dotted on the sketch— Fig. 11—and so adjusted that at each suc- 
cessive rolling operation the pass between the main rolls would be 
only just filled up at those corners, and there would not be suffi- 
cient metal to flow into the gaps and form fins. It appears, how- 
as if this arrangement would necessitate some means of sup- 
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ever, - 
porting the flanges, as otherwise they would become bent, and 
consequently the corners would not be rolled down in the manner 
intended. 


H. Grey, Patent No. 587,958 (1897), describes a reversing uni- 
versal mill having a pair of horizontal rolls and a pair of vertical 
rolls with their axes all lying in one vertical plane, the two hori- 
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zontal rolls being alike and symmetrical, and the two vertical 
rolls being similarly alike and symmetrical—Fig. 12. This mill 
works in combination with a second mill having a pair of sym- 
metrical horizontal rolls only. The first mill has rolls for shaping 
the web and sides of the flanges of the beam, but not the edges 
of the flanges ; and the second mill has rolls for shaping the edges 
of the flanges only. 

The two mills are situated as close together as possible, and have 
their driving and adjusting mechanisms connected together so that 
the bar passes through both sets of rolls as nearly simultaneously 
as possible with such an arrangement. Thus on one portion cf the 
bar the flanges are being shaped on their edges, whilst a short 
distance farther on the sides of the flanges and the web are being 
formed, and the resulting beam is free from fins and presents a 
good appearance. / 4 

The foregoing systems of rolling beams devised by different 
inventors have been chosen as typical and to illustrate the means 
which experience teaches or ingenuity suggests might be adopted 
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to overcome the chief difficulties which were mentioned at the 
beginning of this paper, each pointing out the direction in which 
the endeavours of the inventor were brought to bear, and each 
possessing features which, although involving complications as 
compared with the ideally poy on plant represented by a pair of 
horizontal grooved rolls, yet to be considered, for the time being 
at least, as having their justification in the better quality of the 
product obtainable thereby or in the ease, cheapness, or speed of 
production, 

The author does not assume, of course, that the systems he has 
chosen for his illustrations were all intended by their several 
inventors as means for manufacturing ‘* H” or wide-flanged beams 
as differentiated from ‘‘1” beams or beams of the ordinary 
standard sections ; but they illustrate some of the features which 
the practical designer of to-day is likely to take into consideration 
in evolving a mill suitable for the production of ‘‘H” or wide- 
flanged beams. 

For the production of beams with abnormally wide flanges, in 
short, ‘‘H ” beams, it may be assumed that a universal mill having 
four rolls—two horizontal and two vertical—all lying in one vertical 
plane is the simplest type of machine that can satisfactorily 


answer the purpose. A single reversing universal mill, requiring 
a tilting gear on each side, with which the bar is turned half 
round after each pass, is described by H. Sack and also by J. 8. 
Seaman. These mills look simple, but evidently have drawbacks, 
due partly to the introduction of the tilting gears, which are com- 
plications in themselves, and are apt to require considerable time 
for their manipulation, ener aches when the beam is long and 
bent; and partly also, perhaps, to the unsymmetrical section 
developed at each pass which, in the rolls described by H. Sack, 
would have the tendency to produce a bar bent sideways, and in 
those described by J. 8. Seaman a bar bent vertically, so that very 
powerful guides would be required in the case of the heavier beams 
to keep the bar sufficiently straight as it emerges from the rolls to 
enable the tilting gears to operate satisfactorily. Briefly, in other 
words, the unsymmetrical rolls probably render other complica- 
tions necessary in order to counteract their bending effect. 

A three-high universal mill housed within one pzir of stands only 
and requiring a lifting table on each side is devestiind by J. S. 
Seaman—Fig. 6—and this would doubtless be a simple system to 
adopt if it were practicable to design the details of the roll satis- 
factorily and simply as regards the accommodatiou and adjust- 
ment of the vertical rolls in particular. Hitherto the author has 
not discovered a design of such an arrangement which would be 
considered satisfactory by himself or by the practical man. 

Two mills arranged side by side, and having rolls such as those 
of H. Sack or by J. S. Seaman could be adopted and tilting 
avoided by making the horizontal rolls and the vertical rolls 
symmetrical in each case, but so formed that in one mill the edges 
of the flanges would be formed by the horizontal rolls only, and 
in the other mill by the vertical rolls only—Fig. 13. Then after 
each pass the bar could be shifted from the one mill to the other, 
being rolled alternately in each mill until completely reduced. 
By this means the formation of fins would be avoided, but the 
plant would be considerably complicated, and as the centres of 
the passes in the rolls of the two mills could not conveniently be 
arranged very close together, the shifting gears would require to 
be particularly powerful and quick-acting in order not to lose 
much time over this operation. 

A plurality of mills having universal rolls or horizontal rolls 
only, each mill intended for developing a certain portion of the 
section, is described by J. Kennedy and H. Aiken, and also by 
H. Grey ; but whereas the former leave certain portions of the 
section to take care of themselves in the initial passes and to be 
worked upon in the final stages only, H. Grey works upon the 





LoD 


| 


SSS 


| 


ll 








ZZ Dl 
SSBB 


a 


‘iM 


te 





whole section at every pass, and his system appears to possess 
advantages and to combine practicability and simplicity toa greater 
extent than the other systems hitherto described. 

Finally, a series of universal mills, each working upon the whole 
section of the bar but each adapted for one pass only, is described 
by E. M. Butz. This system would entail perhaps the maximum 
outlay on plant and machinery, and would possibly be adapted for 
the maximum production per unit of time. For rolling rails, of 
which thousands of tons of one section can be disposed of on a 
single contract, a plant of this description might possibly be a good 
investment, but for the manufacture of beams it seems more than 
doubtful whether it would be profitable to roll a sufficient quantity 
of each section to justify the expense of the plant and the time and 
trouble involved in changing so many sets of rolls for each section 
of beam. 

Having dealt at some length with the various means 
adopted to overcome or prevent the formation of fins, which has 
been shown to be a matter of great importance calculated to in- 
fluence enormously the design of the rolls, of the mill containing 
such rolls, and even of the disposition of the whole plant, some 
mention should be made of the other features of the designs illus- 
trated, for which they have also been specially selected. 

J. S. Seaman, J. Kennedy and H. Aiken, E. M. Butz, and 
H. Grey, have all endeavoured to devise means for driving all the 
rolls of their universal mills, whereas H. Sack and L. D. York make 
no attempt to drive the vertical rolls, but content themselves with 
driving both the horizontal rolls and letting the vertical rolls rotate 
by contact with the moving bar as it is drawn through the pass by 
the driven horizontal rolls. 

J. 8. Seaman shows conical surfaces on the horizontal rolls 
engaging conical surfaces on the vertical rolls, contact being main- 
tained between the two rolling surfaces by the pressure of the bar 
as it is squeezed between the rolls. This design has such grave 
defects that it cannot be regarded as mechanically sound enough 
for practical purposes; for, to be effective and avoid excessive 
wear and tear, the sides of the conical surfaces should be at such 
angles that, if prolonged, the apices of the cones a. by 
the prolonged sides would meet at the centres of the respective 
rolls, thus maintaining equal peripheral y peo throughout the 
adjoining surfaces, in the same way as bevel gearing is designed. 
This is so obvious that it needs no further illustration ; but if the 
vertical rolls were so designed their conical surfaces would make 





such acute angles that they would have a powerful wedge action, 
and, on application of the rolling pressure, component forces of 





excessive magnitude would occur, resulting in excessive deflection 
of the rolls, wear and tear, and probably a wrecked mill. 

H. Grey shows a device whereby conical or cylindrical collars 
on the top horizontal roll engage, by frictional contact, with 
conical or flat surfaces on the vertical rolls, and contact is main- 
tained between the two by means of hydraulic pressure—Fig. 14. 
Like J. 8. Seaman’s design, this has also the defect that the 
peripheral speeds of the frictional surfaces are not constant 
throughout, and this defect cannot be remedied without intro- 
ducing others as great or greater. Moreover, the driving force 
imparted to the vertical rolls by such means must be so limited 
as to render it inoperative for practical purposes. Altogether 
the device looks too unsound mechanically for practical purposes, 

J. Kennedy and H., Aiken, in their second mill, show in con- 
tact conical surfaces which are designed on proper lines, but 
between which effective contact could hardly be maintained 
during rolling, for the pressure would cause deflection and spread- 
ing of the rolls; nor could sufficient pressure be applied in any 
case to render such contact very effective. They suggest, how- 








CMH 














Fic. 14. 


ever, that the friction cones could be replaced by toothed gearing, 
and similar toothed gearing is also suggested by E. M. Butz; but 
in both cases, although a positive drive would be obtained, it 
would not be possible to adjust the rolls even slightly without 
interfering with the proper engagement of the gearing. 

The neatest device for driving all four rolls whilst still main- 
taining adequate adjustment between them is that shown in the 
first mill by J. Kennedy and H. Aiken. In this case the rolling 
pressure on the horizontal rolls is directly utilised to furnish 
pressure to give the requisite frictional contact between the driven 
and the idle horizontal rolls, whilst the vertical rolls are positively 
driven by gearing. Such a device would doubtless give satis- 
factory practical results, although it is doubtful whetber the 
results obtained thereby would compensate for the complications 
which it involves in the mechanism of the mill. 

In the manufacture of ‘“‘H” beams a bloom is usually first 
reduced in a blooming mill to a rough I-shape, and thereafter 
operated upon and finished in the universal mill; and the idea 
that it is necessary to drive the vertical rolls in the universal mill 
as _— as the horizontal rolls appears to be more theoretical than 
real. 

The advantage of driving the vertical rolls instead of letting 
them run idle is most apparent before the bar has been gripped 
by the rolls as it enters the pass, and it is then conceivable that 
it would be easier to grip the bar if the vertical rolls were driven. 
Once the bar has been gripped by the driven horizontal rolls there 
is, however, no apparent drag upon it due to any lagging of the . 
vertical rolls. In fact, if a tendency for the vertical rolls to lag 
behind were present no frictional device on the lines of any of 
those disclosed would be sufficiently powerful appreciably to 
diminish such a dragging effect. 

The best conceivable frictional device for driving the idle 
vertical rolls is afforded as soon as the bar has been gripped by 
the rolling surfaces of the horizontal rolls and is in contact with 
those of the vertical rolls, and, as before stated, an independent 
frictional drive could only serve a useful purpose providing it were 
sufficiently powerful, by helping to introduce the bar within the 
pass before it had been gripped by the horizontal rolls, but not 
otherwise. 

In this connection the fact must not be overlooked that the 
horizontal rolls do not operate upon the web of the beam alone, 
but operate equally upon the sides and perhaps also upon the 
edges of the flanges. Thus it is not a case of the flanges being 
pulled through the rolls by a force imparted to the web, but as a 
matter of fact the flanges are directly gripped by the driven hori- 
zontal rolls, and the vertical rolls are only a form of surface for 
resisting the side pressure and participate in squeezing the bar, 
and have really no appreciable tendency to slip and lag behind. 
It is obvious, however, that the horizontal rolls will have a better 
grip upon the flanges the more the inside faces of these are 
inclined outwardly, and the greater the inclination the greater 
will be the rolling effect also. Consequently the author ventures 
to express the opinion that the method described by H. Sack, 
whereby the section is developed with the flanges outwardly bent 
from the horizontal centre line, is not only peculiarly weil adapted 
for rolling ‘‘ H”’ beams having very wide flanges, but the material 
in such beams should also be particularly well worked up and free 
from internal stresses. 

The modern tendency is to reduce the inclination of the flanges 
of beams in order that the material may be better distributed by 
concentrating it as little as possible in the centre of the section, 
and distributing it more outwards, in order to obtain a higher 
moment of inertia, and thereby greater strength for a given 
weight. This applies particularly to ‘‘H” beams intended to be 
used as columns, where the least moment of inertia must be used 
as a basis for calculating their resistance against buckling, and 
where the ideal section should have an equal moment of inertia 
in all directions. 

Therefore, by so distributing the materia] in the flanges that a 
greater amount than formerly is concentrated on the edges of the 
flanges, and a proportionately lesser amount at the roots where 
they join the web, the moment of inertia is increased without 
increasing the weight of the beam. 

Now, with the system described by H. Sack, the flanges can 
just as easily be made parallel throughout, or without any taper, 
as otherwise, thus obtaining the advantage of increased strength 
without adding to the weight of the beam. But in addition to 
this advantage, such beams possess the further advantage that 
they can be drilled and punched, rivet and bolt heads bedded, 
and connections with other members made much more easily and 
cheaply than the ordinary sections having flanges which taper 
however slightly. These advantages are, moreover, obtained with- 
out sacrificing in any way the quality of the materials, but rather 
the contrary is the case. 

With all systems in which the flanges are developed straight-— 
that is to say, with their outside surfaces at right angles to the 
plane of the web or nearly so—a certain inclination of the inside 
surfaces is essential to the proper performance of the rolling or 
reducing operations, and the more this taper is reduced the 
greater will be the risk of damaging the material, by reason of 
the greater tendency of the sides of the horizontal rolls to scrape 
away instead of rolling or squeezing away the inside surfaces of 
the flanges ; and not only this, but also the greater will be the 
friction of the horizontal rolls on the inside surfaces of the 
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flanges, and, consequently, the greater the wear and tear on the 
rolls, 

It is obvious that the application of the system described by H. 
Sack will result in a better beam, a stronger beam, a beam with 
a better quality of material in it, and diminished wear and tear 
of rolls, as compared with other systems which do not develop 
the flanges in an outwardly bent state. 

The author having been intimately associated with the late Mr. 
Hugo Sack, whom he assisted in the development of his ideas, has 
had the opportunity of making himself thoroughly conversant with 
the practical aspects of this particular process, and he feels con- 
vineed that no other system at present known is so well adapted to 
produce, commercially, ‘*‘ H ” iccaie of a good sound quality, as 
that which the late Mr. Hugo Sack invented nearly twenty-five 
years ago, and upon which he brought his masterly mind to bear 
with such persistent energy and enthusiasm. 

The extensive trials carried on at the Rombach ironworks have 
proved the soundness of the system, and they have shown that 
the direction in which improvements can still be made lies chiefly 





in the adaptation of the plant for producing large quantities of 
material on a commercial basis with a minimum outlay in capital 
expenditure and working cost. To this end the author has 
endeavoured to apply the experience he has acquired, and ventures 
to give the results of his efforts in the succeeding. 

From what has been stated in the foregoing, it will be understood 
that in order to produce ‘‘H” beams free from fins there is a 
choice of two distinct systems. First, the mill may be so con- 
structed that one set of universal rolls operates upon the whole of 
the section excepting where the unavoidable gaps occur between 
the rolls, the positions of which gaps must be changed frequently 
or at every pass, this being attainable with one set of universal 
rolls forming an unsymmetrical pass as regards the location of the 
gaps, or with two sets of universal rolls, each forming a symmetri- 
cal pass, but each different as regards the location of the gaps— 
that is to say, using a single reversing universal mill and tilting the 
bar half round between the passes, or using two universal mills 


leaving the edges of the flanges untouched; and in tandem 
therewith a second reversing mill, having two rolls which 
guide the bar and operate upon the edges of the flanges only. 
Thus, in the tandem mill, at every pass the bar is operated upon 
all over, and the formation of fins is prevented. 

Retaining the system of H. Sack, in which the beam is developed 
with outwardly bent flanges, the author suggests the employment 
of a primary reversing universal mill, having its four rolls shaped 
to operate upon the web and sides and edges of the flanges, with 
the gaps between them located somewhat short of the extreme 
edges of the flanges, and sufficiently wide to prevent the extruded 
metal from cooling too quickly, and, in tandem therewith, a 
secondary reversing universal mill, with rolls shaped to guide the 
bar and roll down only the surplus metal extruded between the 
gaps of the primary rolls—Fig. 15. 

Any irregularities which might still be left at the edges of the 
flanges after the last pass in this mill could then be eliminated 
altogether by properly shaping the rolls so that the final pass 
required to straighten out the flanges in the separate set of rolls 
would roll down or fiil up any irregularities, as the case might be, 
and give the section a final finish all over. The tandem system of 
rolling has the advantage that the beam is reduced all over and 
extrusions of metal beyond the limits of the desired contour rolled 
down all in one , so that the mill may work uninterruptedly 
backwards and forwards, and no time be lost in tilting or shifting 
from one stand to another. The cost of the equipment should be 
very slightly, if anything, more than that of a single mill with a 
suitable tilting gear; but, even if the cost were considerably 
greater, it would be more than justified by the increased output 
and by the saving of the extra wages which would be incurred in 
the more elaborate manipulation. The plan of such a mill is 
shown in Fig. 16. 

Where two stands are used, and the bar shifted from one to the 
other, an increased output might be looked for proportionate to 
the increase in the cost of the plant and wages, provided that two 
bars could be rolled simultaneously and non-reversing engines 
used, but it is just a question whether the quantity of a given sec- 
tion required to be rolled at one time would justify the additional 
capital outlay in the plant required for such an arrangement, 
havi tothe fact that the rolls in both stands could be 
adapted for only one size of beam at a time. 








AUSTRALIAN NOTES. 





EXPERIMENTS have been conducted on the New Zealand railways 
with crude petroleum, obtained locally, for locomotive purposes. 
The trials have proved successful as far as the absence of smoke is 
concerned, but so far it has been found to be higher in cost than 
coal. Further tests are, however, to be made. 

Great advancement is being made in Sydney in the motor in- 
dustry. A new company is being formed to place a large number 
of taxicabs on the streets, and a company is about to be floated to 
put in service motor lorries to take up the local goods-carrying 
trade. Already several of the large business firms have adopted 
motor lorries for their town and suburban carrying, and a large 
number of firms contemplate substituting motor traction for their 
horse vehicles. The City Council of Sydney have decided to pur- 
chase two motor watering vehicles at a cost of £1000 each, and 
two 4-ton motor wagons for carrying road metal and garbage. 

The Sydney Harbour Colliery is showing more signs of activity 
than heretofore. The output is now increasing, and it is expected 
that within a few weeks the output will be from 900 to 1000 tons a 
day. 

A return showing the amounts paid in bounties under the 





Manufacturers’ Encouragement Act for the financial year ended 
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—which may be reversing or non-reversing—and shifting the bar 
from one to the other between the passes. Secondly, the mill may 
be so constructed that one set of universal rolls operates upon the 
greater portion of the section, and is adapted to reduce and 
elongate the bar as a whole, whilst a second set of rolls operates 
only upon those portions of the bar which are not operated upon 
in the first set, and are adapted to reduce the bar locally, but not 
to elongate it or reduce it as a whole—that is to say, using a 
primary reversing universal mill in tandem with a secondary 
reversing mill, the two situated so close together that the bar is 
operated upon by both at the same time, although on portions a 
short distance apart. 

It is with the second of these systems that the author wishes to 
deal because the first is already sufficiently well known, and 
because he believes that the second possesses greater possibilities 
of development in the direction of economy. 

H. Grey uses a primary reversing universal mill with four 
rolls operating upon the web and the sides of the flanges 
of the bar, reducing and elongating the bar as a whole, but 
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June 30th last has been laid before the Commonwealth Parlia- 





ment. ‘The following figures were given :— 
Tons. £ 
Pig iron 39,184 23,510 
Steel 2485 1491 
Puddled bars 2090 1254 
Galvanised sheets 203 286 
Wire netting * 34€0 6036 
47,422 32,577 


On pig iron, steel, and puddled bars the bounty is at the rate of 
12s, per ton, while on galvanised sheets and wire netting the bounty 
is rated at 10 per cent. on its value. 

The quantity and value of minerals exported from New South 








* Made from wire manufactured in the United Kingdom. 








Wales for the first six months of this year has been furnis 
the Under-Secretary for Mines as under :— ae 


; : Oz. £ 

Silver, ingots and matte. . 757,522 .. .. 75.959 
Tons. sia 

Silver-lead, concentrates, &c. 143,731 717,513 
Lead (in matte)... .. .. .. 10,079 11s 403 
Copper; ingotsandore .. .. .. .. 9043 469.096 
Coal to Australasian and other ports.. 1,816,821 948,479 
Tin, ingotsandore .. .. .. .. .. 1, 165.025 
Total value .. . £2,493, 761 

Compared with the corresponding period of last year, these 


figures represent a net increase for the six months of £203 479 
Owing to the small output of coal during the first quarter of the 
year, on account of the strike, the output of this mineral was re- 
duced by £244,570 in value, compared with the corresponding six 
months of the previous year. 

An interesting statement has been furnished by the Government 
Statistician respecting the manufacturing industries of the State of 
New South Wales during the year 1909. 

The establishments (4618) have increased in number since last 
year by 165, and there were 92,209 persons employed during 1909 
or 3111 more \than in the previous year. The additional work. 
people were divided equally between males and females. The 
increase in the number of female workers was restricted pract ically 
to establishments in which the textile fabrics were treated, the 
services of no less than 1255 additional women and girls bej 
required, as compared with 10 extra men. The principal increases 
in the number of males are due to the activity in the building 
trade and the larger output of the establishments dealing with raw 
material, the product of pastoral pursuits, 

The amount paid to workpeople duri 
actual increase of £450,896, as ccmaabet 


the year 1909 shows an 
with the previous year, 














The total amounts paid in wages and salaries were:— Males 

£6,821,101, and females £857,351 ; total, £7,678,452. 
Comparison of Workers, de. 
| No. of Persons employed. Value of 

Year. establish- ——— ——_—_—_—— | machinery 

ments. Males. Females. | Total. | and plant, 

a _ | — a 

No. No. No. } No. 
1900... 3077 50,516 10,263 60,779 
1902.. 3396 54,326 11,943 66,269 
1904. 3632 53,457 14,579 68 036 
1906... 3867 59,979 7,843 | 77,822 
1908 4453 | 67,616 | = 21,482 89,098 
1909... 4618 69,170 | 23,039 92,209 
| 





THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION, 
The haif-yearly general meeting of this Association will be held 
at the Midland Hotel, Manchester, at 2.30 “ry on Tuesday, the 
llth October next. A committee meeting will be held at the same 
place and date at 11.30 a.m. 

Tue INSTITUTION OF Gas ENGINEERS.—The Institution of Gas 
Engineers have arranged the following programme for the visit of 
the German Association of Gas and Water Engineers, taking place 
from Monday, 3rd, to Saturday, 8th October :—Monday : Inspec- 
tion of the Beckton, Kensal Green, and Fulham works of the Gas 
Light. and Coke Company ; luncheon at Beckton by invitation of 
the governor, deputy governor, and directors; banquet in the 
evening at the Hotel Cecil by invitation of the Institution of Gas 
Engineers. Tuesday: Inspection of the East Greenwich works of 
the South Metropolitan Gas Company ; luncheon by invitation of 
the chairman and directors ; inspection of the works of the Croy- 
don Gas Company ; afternoon tea by invitation of the chairman 
and directors. Thursday: Inspection of the works of the Edin- 
burgh and Leith Corporations’ Gas Commissioners at Granton, 
followed by luncheon by invitation of the Commissioners ; visit to 
the Forth Bridge in the afternoon ; evening, banquet at Glasgow 
by invitation of the Corporation Gas Committee. Friday: Visit 
the Tradeston and Provan works of the Glasgow Corporation Gas 
Committee. Saturday: Farewell luncheon in the Garden Club of 
the Japan-British Exhibition. 


ConTracts.—The Sao Paulo Tramway, Light and Power Com- 
pany, of New York, has placed a repeat order with Escher, Wyss 
and Co., of Zurich Pech office, 109, Victoria-street, S.W.), for 
four 4500 horse-power turbines, thus bringing the Sao Paulo power 
plant to its total of 35,000 horse-power. These last turbines are 
for a head of 75ft., and are to be titted with horizontal shafts, the 
speed being 180 revolutions per minute. The turbines are to be 
regulated by oil-pressure governors. Escher, Wyss and Co. have 
also on hand an order for two turbines of similar type, but for an 
output of 13,000 horse-power each, for the Stave Lake power 
plant of the Western Canada Power Company, Limited, Montreal, 
and a 10,000 horse-power turbine ordered by the Shawinigan 
Water and Power Company, Montreal.—Jens Orten-Biving and 
Co. have recently received orders from the Trenton Power Com- 
pany, Canada, for four turbines of 1500 horse-power, under 20ft. 
head, complete with governors, and from the Chicoutimi Pulp 
Company, Canada, two turbines of 4500 horse-power under 75ft. 
head.—Ernest Scott and Mountain, Limited, of Gateshead, have 
recently received an order for a large haulage motor for Murton 
Colliery. This motor is to be operated on a 3300-volt, 40-cycle 
supply taken from the Newcastle Electric Supply Company, and is 
for operating a 400 horse-power haulage gear.—The Worthington 
Pump Company has recently received orders for three sets of 
triple-expansion pumping engines, with boilers, condensers, feed 
pumps, piping, &c., for the Maikop oil fields ; for numerous sets of 
condensing plants of various types for different owners ; for 
several large oil separators, and for 870 water meters for the 
Calcutta Waterworks. 

ELEcTRICITY AT COLLIERIES.—An interesting scheme for the 
utilisation of electricity for haulages, pumping, and general 
purposes at its Etherley Grange Colliery, county Durham, is being 
sroceeded with by Sir 8. A. Sadler, Limited, of Middlesbrough. 
The power, which will be taken from the mains of the Cleveland 
and Durham Electric Power, Limited, will be fed from Fylands 
Bridge through the Woodhouse sub-station, and thence by means 
of a new pole line to the colliery. The poles are of the single 
type, having a normal span of 60 yards, and there will be three 
cables, each of .05 square inch, carrying current at 440 volts, and 
fitted with overload protective gear. The brackets are of wrought 
iron, and the insulators and general construction will be suitable 
for 3000 volts. A three-phase 130 horse-power transformer, having 
a ratio of 2750 to 440 volts, will be installed. The high-tension 
switchgear will be of the pedestal type manufactured by the 
British Thomson-Houston Company. e electric winder, which 
is being constructed by the Lahmeyer Company, Limited, will be 
direct driven through reduction gearing, and provided with a 
single drum with an unbalanced rope. The gear will be complete 
with an oil-immersed controller of the Lahmeyer Company's 
special design, together with air-cooled grid-type resistances, and 
a solenoid brake magnet for tripping the emergency brake. The 
water will be removed from the shafts by an electric pump, 
50 horse-power, 440 volts, three-phase, capable of delivering 
upwards of 300 gallons per minute against a head of 204ft. It is 
intended to utilise electric power for the operation of the tramway 
—about two miles long—at Etherley Grange mange! and, conse- 
quently, the large stationary steam engine now used, will shortly 
be displaced. In the event of its expectations being realised, it 
is the intention of Sir 8. A. Sadler, Limited, to electrify its 
Woodhouse Colliery, and also to displace the steam plant at the 
screens and coke ovens, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Raw Iron. 

THERE is little now to sepert in the raw iron trade, the 
Birmingham market now generally waiting for the October 
quarterly meeting, which is due a fortnight hence. What course 
prices will then take must depend in great part upon what is 
then adjudged to be the labour outlook of the kingdom, and in 
the shipyards in particular, If the disputes should look like con- 
tinuing the trade position will certainly suffer materially. For 
the present prices are firm, but with a small business, at :—Forge 
jig iron: Staffordshire common, 48s. 6d.; part-mine, 51s. to 52s. ; 
Best all-mine forge, 85s.; foundry, 90s.; cold blast, 115s.; North- 
amptonshire, 49s, 6d. to 50s, 6d.; Derbyshire, 51s. 6d. to 52s. 6d,; 
North Staffordshire forge, 50s. to 51s.; best, 58s. to 59s. 


Manufactured Iron. 

Sales of manufactured iron are proceeding steadily, and 
there is little change in prices, at:—Marked bars, £8 ; Earl of 
Dudley’s brand, £8 12s. 6d.; second grade, £7 ; unmarked bars, 
£6 5s.; North Staffordshire bars, £6 15s.; sheets, singles, £7 10s. 
to £7 12s, 6d.; doubles, £7 15s. to £7 17s. 6d.; trebles, £8 5s.; 
galvanised corrugated sheets, f.o.b. Liverpool, £11 7s. 6d. to 
£11 10s.; hoop iron, £6 15s.; gas strip, £6 10s. to £6 12s. 6d. 


Steel Trade. 

The steel trade is influenced more inimically by the lock- 
out of the northern operative boilermakers than any other branch 
of the iron and steel industries, but at present, happily, the steel- 
masters have sufficient work in all departments. Quotations keep 
at £7 17s. 6d. for ordinary Lancashire boiler plates, and £8 2s. 6d. 
to £8 5s. for superior qualities ; £6 17s, 6d. to £7 for girder plates ; 
and £6 7s. 6d. to £6 10s, for engineering angles. Raw steel prices 
are £5 for Bessemer sheet bars and billets, and £5 2s, 6d. to 
£5 3s. 9d. for Siemens ditto, 


The Export Motor Industry. 

The yea and Birmingham motor industries are rather 
quieter than lately, but there is yet a good volume of work on 
hand and enough orders on the books to last for some time. The 
oversea trade is, happily, still growing. This is sufficiently shown 
by the export figures for the month of August and the first eight 
months of the year then closed. In August complete cars were 
shipped worth £126,396, compared with £87,871 in that month last 
year and £53,885 in August two years ago. For the eight months 
the shipments are valued at £733,700, compared with £513,714 and 
£471,194 in those portions of 1909 and 1908 respectively. Equally 
satisfactory is the increase in exports of chassis aa motor car 
parts. 


Women Chainmakers’ Wages. 

The genesis of the strike of women chainmakers now 
going on in East Worcestershire may be re-stated with advantage. 
The evil conditions of women’s labour in the light or hammered 
chain trade being notorious, the first experiment of a Trade Board 
under the Act of Parliament purposely passed to stop sweating 
was set up in the Black Country chain trade. The Board is com- 
posed of an equal number of employers and employed, with a 
chairman appointed by the Government. After seven months’ 
deliberation it arrived at the decision that the mimimum wage 
for women and girls should not fall below 2$d. an hour—not an 
extravagant remuneration, though in many instances double what 
the women had previously been getting. It is for this wage that 
the women are now striking. There isa pretty general admission 
that East Worcestershire hammered chain will readily command a 
considerably higher price as soon as the export market adjusts 
itself to the increased prices necessary under the new Government 
wages scale. There seems to be absolutely no reason for sweating 
the women beyond the purely selfish reason of some of the em- 
ployers, who, by cutting selling prices, want to take an unfair 
advantage of other of the masters, irrespective of consequences 
to the workers. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Stagnant. 

THE prospect of a lock-out in the cotton trade, which 
now seems unavoidable, is causing grave anxiety, and on the Iron 
Exchange on Tuesday, although the attendance was quite up to 
the average, the tone was a gloomy one indeed. Other trade 
troubles in the North tend to complicate the position, and the pro- 
babilities of an improved autumn, which was confidently looked 
forward to, are now very remote. All brands of pig iron were 
weaker, except, perhaps, West Coast hematite, and Scotch was 3d. 
to 6d. per ton lower. Lincolnshire was also in buyers’ favour, and 
Middlesbrough was decidedly dull. Other sorts showed practically 
little or no change on the week. Forge iron was 3d. to 6d. per 
ton lower. 


Finished Iron and Steel. 
There was scarcely sufficient business done to test 
prices. Generally they remain unchanged, with foreign billets in 
very slow inquiry. 


Copper, Lead, and Tin. 
Copper: There is a steady business done in manufac- 
tured at late rates. Lead: Sheets firm at the recent advance. 
Tin: English ingots a shade firmer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; 
Derbyshire, 54s.; Staffordshire, 54s.; Northamptonshire, 55s. 9d.; 
Middlesbrough, open brands, 58s. 4d.; October-December, 58s. 10d. 
Scotch: Gartsherrie, 60s. 9d. to 61s.; Glengarnock, 60s. 3d. to 
60s. 9d. (official 61s.); Eglinton, 59s. 3d. to 59s. 6d., delivered 
Manchester. West Coast hematite, 66s. 6d. to 67s.; East Coast 
ditto, 63s. 6d. to 64s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 58s, 9d. to 59s.; Glengarnock, 58s. 3d. to 58s, 9d. (official 
59s.); Eglinton, 57s. 3d. to 57s. 6d. Delivered Preston: Gart- 
sherrie, 59s. 9d. to 60s.; Glengarnock, 59s. 3d. to 59s. 9d. (official 
59s.) ; Eglinton, 58s. 3d. to 58s. 6d. Finished iron: Bars, £6 15s.; 
hoops, £7 7s, 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s.; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 12s. 6d. to £7 17s. 6d.; 
plates for tank, girder, and bridge work, £7; English billets, £5 to 
£5 2s. 6d.; foreign ditto, £4 12s, 6d. to £4 15s.; cold drawn steel, 
£9 5s. to £9 10s. Copper: Sheets, £70; tough ingot, £59 to 
£59 10s.; best selected, £59 to £59 10s. per ton ; copper tubes, 
84d.; brass tubes, 63d.; condenser, 73d.; rolled brass, Sage brass 
wire, 64d.; brass turning rods, 64d.; yellow metal, 6d. per Ib. 
Sheet lead, £16 5s. per ton. English tin ingots, £157 per ton. 
Aluminium, £72 to £74 per ton. 


The Lancashire Coal Trade. 

At a meeting of Lancashire coalowners held in Man- 
chester on Tuesday it was decided to advance the price of house 
coal 10d. per ton. This is usual, in anticipation of the demand 
during the winter months, but there was no change made in other 





classes of fuel. Meantime the demand for all sorts is very dull, 
and notwithstanding the official advance, prices have a downward 
tendency. The exports from the Ship Canal continue on a fair 
seale, but they are on contract account, and do not affect the 
ordinary demand, 
BARROW-IN-FURNESS, Thursday. 
Hematite Iron. 

The condition of the hematite pig iron trade of this district 
is one of steadiness, Makers are experiencing a pretty good 
demand for their iron, and they can easily dispose of the whole of 
their output, which is now greater than it has been for some time. 
At Barrow there are six furnaces making iron, this being the 
largest number working at any of the concerns in the district. At 
Millom half the number built are maintaining a large output of 
iron. At Carnforth there are three huge furnaces, but only one of 
these is at work; one of the three is approaching completion 
and will be ready shortly. Most of the iron is going into 
immediate consumption, and local steel makers are taking fair 
supplies direct from the works. Prices are firm, with makers 
quoting 67s. 6d. to 68s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. In the warrant market there is no 
business done. Cash quotations ae not often noted, but run 
about 65s. pertonnet. At three months the price is 65s. 6d. per ton. 
The stores of warrant iron are firmly held, and represent in the 
aggregate 27,030 tons, made up as to 14,5U0 tons in Cumberland 
and 12,530 tons in Furness. Iron ore finds a good local sale, and 
for the best Hodbarrow ore there is a good trade done on rail and 
shipping account. Prices are firm, with good average qualities 
quoted at 11s. to 15s. 6d., and the best ores are at 19s. and 20s. 
per ton net at mines. The importations of Spanish ore are easy 
just now, but good supplies are held at some of the works. The 
current value of Spanish ores is 11s. to 20s. per ton delivered to 
West Coast furnaces. 


The Steel Trade. 

The steel trade presents no new features. There is a 
steady if not over brisk demand for rails on home as well as 
colonial account, and heavy sections are quoted at £5 7s. 6d. per 
ton, which is a little easier on the week. There is little business 
on offer in other descriptions of rails, either light colliery or heavy 
tramway sections. For steel shipbuilding material the demand 
has, of course, been checked by the trouble in the labour market. 
Nothing, however, has been done locally in ship plates for some 
considerable time, and the only work the plate mill has done at 
the Barrow Steel Works for over three years was some 2000 tons 
of plates for the works’ own use for furnace repairing. Ship plates 


more work available in railway material, but it does not amount to 
much. Makers of forgi and castings for shipbuilders are 
oblige to stock the material pending a solution of the labour 
trouble at the yards. A satisfactory feature to be noted is the 
better reports from the makers of finished iron, who are in receipt 
of a much larger volume of specifications. Orders are not large 
individually, but they are well spread and amount to a large 
amount in the aggregate, indicating a general revival in demand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A FAVOURABLE report cannot this week be given about 
the condition of the pig iron market, for business has been alto- 
gether disappointing, and the improvement which was generally 
predicted for September, because it is usually experienced at this 
period of the year, has failed to manifest itself. Traders are, 
therefore, somewhat inclined to be pessimistic, for ‘‘ hope deferred 
maketh the heart sick.” To a large extent the failure to improve 
this month is attributed to the labour troubles in the shipbuilding 
industry, and there can be no prospect of active business until the 
lock-out at the shipyards is over. The failure of the three days’ 
conference to end the lock-out tended to weaken the iron market, 
which is also unfavourably affected by r reports from the 
United States, and the continued increase in the stock of Cleve- 
land pig iron in Connal’s stores. Then there is the prospect of 
dearer money, for the German Bank rate has gone up to 5 per 
cent., and it is expected that the British Bank rate will also be in- 
creased. There has been little tendency of late for speculators 
to operate in Cleveland warrants, and the desire will be 
lessened if money becomes dearer. It is a long time 
since there has been so little movement in the price of 
Cleveland warrants as has been reported during the last fortnight. 
The outlook is not encouraging, for it is getting too near the end 
of the northern shipping season, and, besides, the inquiry from the 
Continent is very small. In previous years Germany has been 
relied on to furnish the Cleveland ironmasters with abundance of 
orders for execution over the last quarter of the year, but this year 
consumers there are able to satisfy their requirements from 
German furnaces, and it is very little that is required from this 
country. In the early part of the week the price of No. 3 Cleve- 
land G.M.B. pig iron for early f.o.b. delivery was 49s. 3d., but on 





are quoted at £6 10s. per ton. Tin bars represent a fair b 
on home account. The hoop mill is steadily employed. In the 
shipbuilding trade there is not much activity at present on account 
of the lock-out. Engineers, however, are busy on marine and gun 
work. A tugboat has been completed at Barrow for Brazil. The 
shipments of iron last week reached 9933 tons, and steel 5819 tons, 
being a combined increase on the week of 7728 tons, The ship- 
ments of pig iron and steel for the current year stand now at 
525,331 tons, an increase of 78,204 tons. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


General Conditions. 

THERE is very little change to note in the condition of the 
local steel industry. The shipbuilding dispute is still a very 
depressing influence, and the orders on hand are not being 
required for immediate delivery, resulting in some inconvenience 
at the local steel works. Notwithstanding the prevalence of ,diffi- 
culties in shipbuilding, however, some of the Sheffield firms are a 
little busier in general trade than when last reported. Seeing that 
we are at the end of a quarter, the quieter tone in the pig iron 
trade is not to be wondered at, and generally prospects for the 
winter are regarded hopefully. The meetings of the Iron and Steel 
Institute at Buxton this week have attracted a large number of local 
steelmen. 


House Coal. 

A sudden return to almost summer heat has been experi- 
enced in this district, and has administered a temporary check to 
the larger local demand for house coal. However, it is still 
thought that the advance of ls. per ton on October Ist will be 
general, as reports from the rest of the country show that the out- 
look for the coming season’s trade is very hopeful. Most contracts 
advance to winter rates on October Ist, and it is thought that it 
will not be very difficult to bring current prices in a line with 
them. Pit prices:—Best Barnsley, 12s. 6d. to 13s. 6d.; ditto, 
secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

Steam coal is in active demand for shipment. Prices 
remain at 9s. to 9s. 6d. per ton, but spot lots in several cases are 
being taken at less than these prices. It is becoming increasingly 
evident that the improvement in prices hoped for some time ago 
is not likely to be realised during the currency of the present 
shipping season. The demand for industrial consumption is strong, 
and many manufacturers are seeking to renew contracts. The pits 
are working full time, and although the tonnage is well taken up, 
it keeps fully abreast with the demand. 


Gas Coal, Slacks, and Coke. 

Gas coal requirements are becoming more urgent. A 
good tonnage is being shipped, and inland works continue to take 
large extra quantities to stock. Although the market for slacks 
continues to be somewhat upset by the condition of things in 
Lancashire, prices are well maintained and collieries are not forcing 
sales. A good outlet for any surplus of smalls is being found in 
coke manufacture. Prices are :-—Best washed smalls, 5s. 6d. to 
6s.; best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. 
Coke is very firm at late rates, viz., 12s. 6d. to 13s. for best 
washed, and 11s. to 12s. for unwashed samples at the ovens. 


The Iron Market. 

There are still no quotable alterations in the prices ruling 
for pig iron. For the best brands of hematite a somewhat firmer 
tone is noted. But, generally speaking, local consumers appear 
to have fully covered their requirements some time ago, and are 
now holding aloof. The next quarter is expected to see some 
more movement in the market. Best brands of hematite are :— 
West Coast, 79s. to 80s.; East Coast, 74s. to75s Other quotations 
are :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 foundry, 
No. 4 forge, mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, 
No. 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all 
per ton net, delivered Sheffield or Rotherham. East Coast 
hematites, mixed numbers, are 71s., less 24 per cent. discount. 


The Steel Trades. 

We understand that further orders have been received 
for shells by the large East End firms, which are keeping these 
departments busy. . The armour plate work, too, is materially 
assisting the armament departments to be run practically full time. 
The steel foundries are being provided with a lot of work at 
present, and the last week or so has witnessed a further improve- 
ment at these departments. Such uniformly good reports are 
not forthcoming from the lighter steel branches as a short time 
ago, owing to the lessened buying of tool steel and_ other speciali- 
ties from the United States. Billet makers are busy, and the 
loca] rolling mills are well employed. There appears to be a little 





Wednesday 49s. was all that could be got, with 52s. 6d. for No. 1, 
48s. for No. 4 foundry, 47s. 9d. for No. 4 forge, and 47s. 3d. for 
mottled and white, while Cleveland warrants dropped to 48s. 10d. 
cash buyers. 


Hematite Pig Iron. 

Business continues .very slack, and is unfavourably 
influenced by the trouble in the shipbuilding industry, for the pro- 
longation of the lock-out means the more general suspension of 
operations at the shipyards and a lessened consumption of plates, 
angles, &c., in the manufacture of which hematite pig iron is 
largely required. The operations at the plate mills are, however, 
more regularly carried on than might have been expected, the 
manufacturers having on their books good export orders, and 
specifications are coming in fairly well from other districts which 
are not affected by the lock-out. The quotation for mixed num- 
bers of East Coast hematite pig iron is maintained at 62s. 6d. per 
ton for early f.o.b. delivery, and forge is at 62s. Ironmasters have 
less difficulty in getting adequate supplies of Rubio ore now that 
the strikes in the Bilbao district, which have lasted over nine 
weeks, have terminated. Cargoes are now coming from Bilbao to 
this district, and consumers could well do with them, for they 
were in some cases getting into straits for suitable ore, and had 
great difficulty in securing what they needed. The stoppages at 
the mines around Bilbao will have taught the makers of hematite 
pig iron here not to rely so much as in the past on Bilbao for ore 
for producing pig iron for steel-making purposes. They have had 
to try other ores, and with such good results that some makers 
mean to be independent of Bilbao for the future. For months 
they have had to pay far too much for Bilbao ore. The quotation 
for 50 per cent. Rubio ore is still 20s. per ton delivered at wharf, 
Tees or Tyne. Furnace coke is firmer in price, 16s. per ton 
delivered equal to Middlesbrough being the regular quotation. 


Manufactured Iron and Steel. 

Producers of manufactured iron and steel are fairly well 
siturted as a rule, and generally have more orders on their books 
than has been the case at any time this year ; indeed, they are 
better off than has been the case for more than two years. This 
week consumers are rather slow about buying, but specifications 
are coming in well, and prospects are regarded as encouraging. 
Though work is more plentiful, the improvement is not such as yet 
to enable the manufacturers to advance their prices, but the 
tendency is undoubtedly that way. Heavy steel rails are firm at 
£5 10s. per ton net, f.o.b., and cast iron railway chairs are at 
£3 10s. net, f.o.b. The steel manufacturers are well situated, the 
demand being satisfactory both for black and galvanised sheets, 
the former being at £7 5s., less 24 per cent., f.o.t., and the latter 
at £11 10s., less 4 per cent., f.o.b., for 24 gauge. Steel hoops are 
at £6 12s. 6d.; steel strip at £6 1"'s.; steel joists at £6 2s. 6d., all 
less 24 per cent., f.0.t. Steel and iron ship plates are at £6 10s., 
less 2} per cent.; steel ship angles at £6 2s. 6d.; iron ship angles 
at £7; steel bars at £6 5s.; and iron bars at £7, all less 24 per 
cent., f.o.t. The wire manufacturers have good orders booked, as 
also have the producers of cast iron pipes. 


Realised Prices of Manufactured Iron, 

The statistics submitted by Messrs. Price, Waterhouse 
and Co., public accountants, London, to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trade of the 
North of England, showing the tonnage of finished iron delivered 
by the manufacturers of the district during July-August, 1910, 
and the average prices realised for this iron, are considered satis- 
factory. They are certainly indicative of an improvement in trade, 
and show that the prodacers have been able to secure prices high 
enough to entitle the men to an advance of 24 per cent. from 
Monday last, while the rate for puddling has been raised 3d. per 
ton to 8s. 6d., thus restoring the wages to the rates which ruled in 
the first two months of the current year. The average realised 
price for all kinds was £6 8s. 9.91d. per ton, that being Is. 4.82d. 
per ton more than the previous return, 2s. 3.44d. per ton more 
than the minimum of the present year, which was £6 6s. 6.47d. 
for March-April, and 12s. 5.02d. more than the minimum price of 
the last ten years—£5 16s. 4.89d. in November—-December, 1904. 


Shipbuilding. 

While the prospects of shipbuilders are certainly improving 
owing to the revival in shipping, there are few new orders coming 
forward, the unsettled state of the labour market being the main 
cause of this. Sir Charles McLaren, the Chairman of Palmer’s 
Shipbuilding and Tron Company, at the annual meeting of the 
shareholders of that company, showed how badly the average ship- 
builder had been hit by depression, especially the builder of cargo 
vessels. The improvement of shipping ats ts, he held, had 
not raised the value of new tonnage, and builders still had to quote 
very low prices to attract business, especially where tramp steamers 
were concerned. The:labour troubles had had a very detrimental 
effect upon the ship repairing business. This is work which must 
be dealt with promptly, and that cannot be the case here owing 
to the idleness of the platers and riveters. The work is therefore 
sent out of the country. The Bull, which was sunk in the river 
Tees last week after a collision in a fog with the s.s. Topaze, of Glas- 
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gow, has heen raised by Irvine’s Shipbuilding and Dry Docks Com- 


pany, West Hartlepool, who will also repair her. The Topaze has 


been taken into Smith’s Docks at South Bank, and will receive new 
stern and bows. The Italian gunboat Barossa is dry-docked by 
the Wallsend Slipway and Engineering Company. 


Wages Matters. 


The strike of workmen and a number of the apprentices 
employed at the Jarrow shipyard of Palmer’s Shipbuilding and 
Iron Company, referred to last week, was against the introduction 
of a new method of timekeeping. What are known as ‘‘job 
cards” were substituted for the old-fashioned timeboards, upon 
which the hours worked were formerly entered daily in chalk or 
pencil, to be booked at the office. Under the new system each 
man is furnished with a card bearing his name and number, which 
serves as a record of his work from week to week, the men being 
requested to enter on the back of their cards the time they enter 
and leave the works, which 1s checked by the foreman, an arrange- 
ment which has been approved by the men’s leaders. The men, 
however, point out that whereas only one entry per day was 
needed on the old time boards, a man is now required when he 
tinishes one job to get a new card and secure the signature of a 


foreman before he can continue, thus running the risk of 
The firm state that the men will be paid for 


losing time. 
all the time they are in the shipyard, nothing being deducted 
for time spent in taking out new cards, and it is only pro- 
posed to issue the new cards for important jobs. The firm 
claim that the new system is easier for the men than theold. The 
greater part of the apprentices #lso will not have anything to do 
with the new system, and the employers are endeavouring to fill 
the places of the recalcitrant youths. They have issued a notice 
that they are prepared to take on boys from 16 to 19 to serve as 
apprentices to the following trades :—Platers, riveters, caulkers, 
and drillers; and to a deputation they stated that before the 
apprentices would be allowed to restart, each one must be accom- 
panied by one of his parents or his guardian to the yard, where 
the parent or guardian would be expected to give some assurance 
in regard to the £5 guarantee money being forthcoming. At 
Messrs. Clarke, Chapman and Co.'s works, Gateshead, the 
apprentices have also come out on strike. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General State of Trade. 
Four weeks have passed since the lock-out began in the 

Clyde shipyards. and many other workers besides members of 
the Boilermakers’ Society have been discharged. The effect of the 
lock-out is now beginning to tell on a variety of otber trades more 
or less dependent on shipbuilding, and its influence on the iron 
and steel trades is particularly harmful. In many directions 
evidences are apparent of the arrest of business due to the lock- 
out, and contracts in numerous instances are deferred until the 
termination of the dispute. The loss must be serious, not merely 
to shipbuilders and engineers, but to the communities more or less 
dependent upon the shipbuilding trades. 


The Iron Market. 
There has been comparatively little business in pig iron 
warrants since last report. The past week finished quiet and 
steady. Monday being a local holiday, there was no market on 
that day, and on succeeding days only a small business has been 
done. Cleveland warrants have sold at 49s. to 49s. 14d. cash, and at 
49s. 9d. to 49s. 1ld. three months. Quantities of iron have also 
been purchased for special dates, such as at 49s. 2d. for delivery in 
nine days, 49s. 3d. twenty-two days, 49s. 34d. twenty-four days, 
and 49s, 4d. for 28th Uctober. The advices received from the Con- 
tinent and the United States have not been such as to stimulate 
business, and the unsettled labour conditions are exercising a 
depressing effect on the market. 


The Scotch Pig Iron Trade. 
The demand for Scotch pig iron has been comparatively 

quiet, not only for local consumption but on shipping account, and 
prices are in most cases 6d. to ls. per ton lower than in the past 
two or three weeks. Free at ship in Glasgow, Govan and Monk- 


land, Nos. 1, are quoted 56s. 6d.; Nos. 3, 55s. 6d.; Carnbroe, 


No. 1, 59s.; No. 3, 56s. 6d.; Clyde, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Calder, No. 1, 62s.; No. 3, 56s. 6d.; Gartsherrie and 
Shotts, Nos. 1, 62s.; Nos. 3, 57s.; Langloan, No. 1, 63s.; 


No. 3, 58s.; Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Coltness, 
No. 1, 8ls.; No. 3, 60s.; Eglinton, at Ardrossan or Troon, No. 1, 
57s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; 
No. 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 60s.; No. 3, 
57s. 6d.; Carron, at Grangemouth, No 1, 63s. 6d.; No. 3, 58s. 6d. 
per ton. There are 80 furnaces in blast in Scotland, compared 
with 81 at this time last year. 


The Hematite Trade. 


The consumption of hematite pig iron at the stee! works 
has so far suffered comparatively little diminution, but unless the 
lock-out in the shipyards is soon at an end there can be no doubt 
that the supplies required will be considerably reduced. 
Merchants and consumers are purchasing comparatively little at 
the moment. Makers consider prices very moderate, and have 
been unwilling to make a reduction, and the quotation for Scotch 
hematite pig iron is 67s. 6d. to 68s. for delivery at West of Scot- 
land steel works. Cumberland warrants are quoted 64s. 6d. for 
shipment at Cumberland ports, and there is comparatively little 
business done in that class of iron in the Scottish market. 
Arrivals of hematite ore in the Clyde have been moderate in 
quantity, but it is interesting to notice that Bilbao is again con- 
tributing to the supply. 


Finished Iron and Steel. 


Business is quiet in the malleable iron trade. In most 
instances makers are keeping their works going full time, but the 
outlook appears somewhat doubtful. The accountant to the 
manufactured iron trade reports that an examination of the 
makers’ books for Julyand August shows that the netaverage selling 
price of material at the works was £6 2s. 5.3d. per ton, a price which 
does not admit of any change in the workmen’s wages during the 
two months. Reports with reference tothe condition of the steel 
trade are somewhat conflicting. A hopeful view is taken of the 
situation in some quarters, where, it is stated, the demand has 
been slightly better in the last few days. Were the lock-out to be 
put an end to in the course of the next few days, the general belief 
is that such an amount of work would be available as would keep 
the steelmakers’ plant in full operation. At some of the works 
there has been a slowing down, as a result of shipbuilding material 
being less wanted. Boilermakers and bridge builders are well 
supplied with orders. 


The Coal Trade. 


The coal trade is in a dull condition, not so much from 
want of orders as on account of the heavy supplies of coal. Ship- 
ments have not been quite so good as they were a month-ago ; but 
no serious complaint can be made regarding the shipping business 
as a whole, seeing that the quantity of coal dispatched from 
Scottish ports for the year to date is 720,000 tons greater than to 
the corresponding week of last year. Prices f.o.b. at Glasgow are 
for all coal, 8s, 9d. to 9s., and steam and splint, 9s. to 9s. 6d. per 
ton. Inland business is fairly active. At some of the collieries 





in warehouses and vans are 188,928 boxes. 
a 
quarters extensions and developments. 
Batoum and Odessa, and oil sizes are expected to be in demand. 
The latest report from the market is that it is very firm. Buyers 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week's Coal Trade. 


market, and for some days the unrest was marked and prospects 
gloomy ; but most fortunately conditions improved, and matters 
fell into something like the old groove. But there is no doubt 
mischief has been done, and one has only to look at the particulars 
of contracts to realise that a good deal of successful opposition has 
been waged by Scottish, German, and other firms against Wales. 
There were heavier shipments on Admiralty account. Best small 
coals were limited, in consequence of the Naval Colliery stoppages. 
Inferior coals easier. 


Present State of the Coal Trade. 

This week the colliers decided by a large majority] to 
follow the advice of Mabon and other leaders, and voted dead 
against a general strike. The vote now is that the colliers will 
agree to a levy, and will give their aid in support of the Cambrian 
colliers. There were a large number of non-voters. Ebbw Vale 
men are not yet counted, but it is thought that they will support a 
levy. The fear of a general strike is now allayed, but it will be 
some time before the colliery districts are tranquil. In the mean- 
time prices are stiffening slightly. Latest :—Best large steam, 
16s. to 16s. 3d.; best seconds, 15s. : to 15s. 9d.; ordinaries, 
14s. 6d. to 15s.; best drys, 15s. 6d. to 16s.; ordinary drys, 
13s, 6d. to 14s. 3d.; best washed nuts, 12s. 6d. to 13s.; seconds, 
lls. 6d. to 12s.; best washed s, lls. 6d. to 12s.; seconds, 10s. 
to lls.; best bunker smalls, 8s. 3d. to 8s, 6d.; best ordinaries, 
7s. 3d. to 7s. 9d.; cargo smalls, 6s. 6d. to 7s. 3d.; inferiors, 6s. to 
6s. 6d.;.best Monmouthshire black vein, 14s. 9d. to 15s.; ordinary 
Western Valleys, 14s. to 14s. 3d.; best Eastern Valleys, 13s. 3d. 
to 13s. 6d.; seconds, 12s. 9d. to 13s. Bituminous: Very best 
households, 17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 
Rhondda, 17s. to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 9s. 6d. 
to 9s. 9d.; No. 2 Rhondda, lls. to lls. 6d.; through, 9s. 6d. to 
10s.; smalls, 7s. to 7s. 3d.; patent fuel, 14s. 3d. to lis. 3d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; 
furnace, 16s. 9d. to 17s. 3d. Pitwood, ex ship, 18s. 9d. to 19s. 


Newport Coals. 

There is a fair demand for these coals, and if the labour 
market became more tranquil steady trade might be expected. 
As it was, last week the shipments were 85,775 tons foreign and 
15,930 coastwise. This week the unrest was not favourable to 
steady business, for steam inquiries were weak, also for smalls, 
and buyers had easier terms ; house coals steadier. Latest :—Very 
best black vein, 14s. 6d. to 14s. 9d.; Western Valleys, 13s. 9d. 
to 14s. 3d.; Eastern Valleys, 13s. to 13s. 3d. ; other sorts, 
12s. 6d. to 12s. 9d.; best smalls, 7s. to 7s. 3d.; seconds, 6s. 9d. 
to 7s.; inferiors, 6s. to 6s. 6d. Bituminons: Best households, 
15s. 6d. to 16s.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 
15s. Coke: Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. 
Pitwood, ex-ship, 18s. 9d. to 19s. 3d. 


Swansea Coals. 

The coal trade was active last week, over 74,000 tons were 
dispatched, and there was more animation in the market. Best 
large coals this week in good request, but Swansea large easier. 
Good inquiry for machine-made nuts of all sizes; values well 
maintained: rubbly culm better; duff steady; steam coals 
rather weak. Latest:—Best malting, 22s. to 23s. net; seconds, 
17s. 6d. to 19s. 6d. net; big vein, 15s. to 16s. 6d., less 24; red 
vein, lls. 6d. to 12s. 6d., less 24; machine-made cobbles, 21s. 
to 22s. 6d. net; Paris nuts, 23s, to 24s. 6d.; French nuts, 
23s. 6d. to 25s. 6d. net; German nuts, 23s. 6d. to 25s. 6d. net ; 
beans, 19s. to 21s. net ; machine-made large peas, 10s. to 11s. 6d. 
net ; fine peas, 9s. to 10s. net ; rubbly culm, 5s. 6d. to 5s, 9d., 
less 24; duff, 3s. to 3s. 3d. net. Steam coal: Best large, 
16s. to 16s. 6d., less 24 ; seconds, 12s. to 12s. 9d., less 24 ; bunkers, 
9s, 3d. to 10s., less 24; small, 6s. 9d. to 8s., less 24. Bituminous 
coal: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; through, 14s. 9d. to 
15s. ; small, 10s. to 1ls., all less 24; patent fuel, 13s. 9d. to 14s., 
less 24. 


Egyptian and other Coal Contracts. 

Contracts are now being discussed on 'Change, but at 
few previous times has there been more hesitation. The unrest at 
the collieries is so marked that considerable firmness is required to 
enter upon a contract. One of the largest now to the front is the 
Egyptian State Railways. This is for 180,000 metrical tons of 
second-class Cardiff or Monmouthshire large steam coals, and it is 
now stated, on good authority, to have been divided among half a 
dozen Cardiff exporters at prices ranging from about 13s. 6d. to 
14s. 3d. per ton Cardiff or Newport. These figures compare with 
14s. to 14s. 9d. twelve months ago. There is also the Belgian 
Railways’ contract for small steams not decided, also the French 
State Railways’ for about 340,000 tons smalls. The allotments are 
expected by October 16th. Itis discussed on ’Change that of the 
Danish State Railway contracts for 164,780 tons, German firms had 
secured orders for 44,830 tons coal, 28,630 fuel, and 36,800 tons 
coal and fuel combined; also that Scottish firms had booked | 
31,600 tons coal, and Newcastle firms 24,900 tons coal. 


| 
| 
| 
| 


The Abergwynfi Colliery. 

After being idle for two years, this colliery, owned by the 
Great Western Railway, is likely to be again worked. A syndicate 
of Cardiff capitalists is in treaty. In 1908 from 900 to 1000 men 
were employed there, and the stoppage caused a good deal of dis- 
tress. Other collieries are in the market, and amongst them one 
in the district of Bridgend. 


Iron and Steel. 

The news that the strike at Bilbao had ended gave much 
satisfaction to.iron workers at Dowlais and Ebbw Vale last week. 
It is now expected, considering the great demands beginning to 
float for Manitoba and elsewhere, that a rail boom is not remote. 
At Dowlais there has been much delay in operations for lack of 
Spanish ore, but last week a few vessels came in principally from 
Decido and Port Vendres, and a better week was the result. The 
big mill was busily engaged roiling and despatching light sections 
of rails ; the Bessemer was well occupied, and steel blooms and 
heavy rails made up a tolerable total. I note in the rails sent from 
Dowlais a quantity of angles and curves for pit props, which are 
slowly but surely coming into use, as in northern collieries. 
Towards the close of the week a large shipment of rails was made 
from Cardiff to Calcutta, 3100 tons. Latest prices, Swansea :— 
Steel bars: Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Pig iron: 
hematite, mixed numbers, 64s. 6d. cash, 64s. 9d. month ; Middles- 
brough, 49s. cash, 49s. 3d. month ; Scotch, 55s. 14d. cash, 55s. 44d. 
month ; Welsh hematite, 69s. to 70s , delivered ; East Coast hema- 
tite, 68s. to 69s., c.i.f.; West Coast, 69s. to 70s. Lron ore, Cardiff 
or Newport, 19s, 3d. to 19s. 6d. 


Tin-plate. 

Tin-plate manufacturers continue very busy in all direc- 
tions. Receipts from works in the Swansea district totalled 
108,692 boxes, and the shipments were 130,147 boxes. Stocks now 
There is, writes an 
uthority, a healthy tone in the galvanising trade, and in many 
Vessels are in harbour for 





the miners are working short time. 





are evidently supplied with their requirements for the year. 
Manufacturers have full order books, and it is evident that prices 





THE grave discussion amongst the colliérs on the question 
of the Cambrian Combine labour trouble naturally upset the 


are to be well maintained. Last quotations are :—Ordinary tin 
plates, C. 20 + 14, Bessemer cokes, 13s, 104d. to 14s,:°C 4 
roofing sheets, £9 to £9 10s.; big sheets for galvanising, £9 ¢, 
£9 10s.; finished black plates, £11 15s.; galvanised sheets, 24 g 

£11 10s, to £11 15s.; block tin, £153 12s. 6d. cash and three 
months. Other quotations: Copper, £55 2s. 6d. cash, £55 17s, 64 
three months ; lead, English, £18 8s. 9d.; Spanish, £12 13s, 6q. 
spelter, £23 10s.; silver, 24}3d. per oz. a 





LAUNCHES AND TRIAL TRIPS. 








LINGFIELD, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Woodfield 
Steamship Company; dimensions, 380ft. by 5lft. diin. by 
28ft. 44in.; engines, triple-expansion, 26in., 424in., 70in. by 48in 
stroke, pressure 180 lb ; constructed by Richardsons, Westyarth « 
trial trip, August 24th. , 

INTABA, steel screw steamer ; built by Hall, Russell and (u,, of 
Aberdeen; to the order of T. Rennie and Son, of Aberdeen - 
dimensions, 401ft. by 48ft. 6in. by 30ft. Sin.; engines, triple. 
expansion, 274in., 454in., 75in. by 48in. stroke; launch 
tember 6th. 

BLACKBURN, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of the Great 
Central Railway Company ; dimensions, 265ft. by 36ft. by 18ft. vin, ; 
engines, triple-expansion, 22in., 35in., 60in. by 42in. stroke, pres. 
sure 180 lb,; launch, September Sth. : 

INGLESIDE, steel screw steamer ; built by the Tyne Shipbuilding 
Company, Limited ; to the order of Rowland and Marwood’s Steam. 
ship Company, Limited; dimensions, 360ft by 50ft. by 25ft.; 
engines, triple-expansion, 24in., 40in., 66in. by 45in. stroke, pres. 
sure 180 lb.; constructed by John Dickinson and Sons, Limited, of 
Sunderland ; trial trip, September 8th, 

ARTEMIS, steel screw steamer ; built by Roperand Sons, Limited ; 
to carry 9600 tons; engines, triple-expansion ; constructed by 
Blair and Co., of Stockton-on-Tees ; trial trip, September 17th. ~ 

YMER, steel screw steamer ; built by the Laxevaags Engineering 
and Shipbuilding Company ; to the order of J. Lund and (o., of 
Bergen ; dimensions, 239ft. 6in. by 35ft. by 16ft.; engines, triple- 
expansion, 164in., 27in., 44in. by 30in. stroke, pressure 175 \b.; 
constructed by the builders ; launch, September 17th. 
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CATALOGUES. 





Joun F, Wake, Darlington.—This is a catalogue dealing with 
second-hand machinery and rolling stock. 

_THE Union Evectric Company, Limited, Park-street, South- 
wark, S.E.—List No. 019 has reached us. It has reference to direct 
current motors ranging in size from } to 50 horse-power. Full par- 
ticulars of interest to buyers are given. 

NEWALL ENGINEERING CoMPANY, Walthamstow, London, E. 
From this firm we have received a catalogue dealing with ganyes, 
micrometers, and measuring machines. It is a well-illustrated 
publication, giving prices and other particulars. 


Dick, KERR AND Co., Limited, Abchurch-yard, Cannon-street, 
E.C,—From this company we have received a well got up pamphlet 
which deals with a new tramway controller. The new features of 
| this controller are explained, and the advantages of these are also 
set forth. The pamphlet, which is well illustrated, can scarcely 
fail to interest those who are associated with the running and 
design of electric tramway systems. 

JoHN I. THORNYCROFT AND Co., Limited, Caxton House, West- 
minster, 5.W.—A catalogue dealing with Thornycroft oil and 
petrol motors has reached us. This catalogue, which has been 
translated from the English edition into Spanish, gives a general 
idea of the different sizes and classes of the marine motor sets 
which are manufactured by this firm, ranging from 7} brake horse- 
power to 400 brake horse-power. [Illustrations of each set listed 
are also given. The arrangements for cabling requirements in con- 
nection with motor parts, &c., are very complete, and altogether 
the catalogue constitutes a very useful little publication. 

Price’s PATENT CANDLE Company, Limited, Battersea, 8. W. 
We have received from this company a book entitled the ‘‘ Lubri- 
cation of Modern Tools and Machinery,” which has been published 
as a souvenir of the Engineering and Machinery Exhibition at 
Olympia. The contents embrace illustrations and particulars of 
all kinds of machinery and engineering appliances supplied by 
various makers who are users of Price’s oils and greases. The 
contents are too numerous to mention individually. Messrs. 
Price have also sent us two booklets written by Mr. J. Veitch 
Wilson, who is the chief of their lubrication department. One 
deals in an able manner with instruments and apparatus for testing 
oils, and the other treats upon the lubrication of agricultural 
machinery. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





W. V. Waite AND Co., Limited, engineers, contractors, Xc., 


| Gordon Chambers, 31, Queen-street, Cardiff, have just been 


appointed agents for the South Wales district for Bruce, Peebles 
and Co., Limited, Edinburgh. 

THE SimmepLEX SUPERHEATER CoMPANY, Limited, of 39, Victoria- 
street, Westminster, 8.W., has recently been formed to extend 
the sales of the Simplex patented superheater, the rights of which 
the company has acquired from Wm. Ackroyd and Crossley A. M. 
Buckley, engineers, of Leeds, and Mr. Crossley Buckley has joined 
the company as its engineer. 





INSTITUTION OF CIVIL ENGINEERS.—The Council of the Institu- 
tion of Civil Engineers have made the following awards in respect 
of students’ papers read during the session 1909-1910 :—The 
‘James Forrest” Medal and a Miller Prize to Mr. H. T. Tudsbery 
(London), and Miller Prizes to Messrs. L. T. Wilson (London), 
L. St. G. Wilkinson, B.Sc. (Manchester), S. C. Gladwyn (Leeds), 
A. J. Hart (London), V. M. Barrington-Ward, B.Sc. (Birming- 
ham), T. W. W. Parker (Glasgow), A. E. Fletcher, B.Sc. (Leeds), 
and E. L. Leeming, B.Sc. (Manchester). 


CENTENARY OF THE ComMET.—The management of the National 
Exhibition of ‘‘ Scottish History, Art, and Industry,” to be held in 
Glasgow from May to October next year—the buildings for which 
are now well advanced on the same site in Kelvingrove Park as the 
International Exhibition of 1901—has decided that, in view of 
next year being the centenary of the building of the }.s. 
Comet at Port-Glasgow—althongh the actual launch of the 
historic little vessel did not take place till early in the year 
following—the event shall be celebrated by a display on the river 
Kelvin of the successive types of ships used in Scottish waters 
from the earliest times to the present day. Some twenty-three 
vessels, represented by models, worked by operators inside or 
underneath the floating model, will sail in procession down the 
Kelvin on the opening day of the Exhibition, the types varying 
from the dug-out canoe of the early Britons of Strathclyde, the 
Roman war galley of Cwsar and Agricola, and the coracle in 
which St. Mungo’s mother was set adrift in the Firth, to the 


Comet, the Rob Roy (the first ocean-going steamer), and the 
present-day Lusitania and Dreadnought. 
constructed by experts, who commence work early in November, 
and will be exact copies of the originals, 


The models will be 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Activity has been regular, but not very animated at the 
shops and factories, and the majority of the mills have their order 
books well filled. During the past week few fresh contracts were 
secured, both dealers and consumers awaiting further development 
of the iron business, The Pig Iron Convention cannot begin 
business transactions for next year’s supplies, because the negotia- 
tions with the Luxemburg- Lorraine section of the Convention have 
come to a standstill, and this has a depressing influence on the pig 
jron trade. In bars and plates a strong demand, and consequently 
prisk employment are reported. The autumn business has been 
disappointing so far, and ironmasters begin to look forward to a 
better trade in spring. Pig iron is very quiet, at present little or 
no business for delivery in 1911 is being done. Current rates are 
as follows :—Spiegeleisen, 10 to 12 per cent. grade, free Siegen, 
M. 63 to 65; white forge, Rhenish- oo brands, M. 58 to 
60 p.t.; the same Siegerland brands, M. 58 to 60 p.t.; iron for 
stee] making, Siegerland, M. 59 to 60; Kheinland-Westphalia, 
M. 62 to 63; German Bessemer, M. 63 to 64; basic, free Luxem- 
burg, M. 53 to 55; German foundry pig, No 1, M. 63 to 65; the 
came, No. 3, M. 62 to 64; German hematite, M. 65 to 67 p.t. 





Coal and Coke in Germany. 

Steadiness is the characteristic feature of the German coal 
market. Sales in house coal are normal, and about the same as 
last month, The consumption in blast furnace coke shows a con- 
siderable increase against last month ; the same may be reported 
of ordinary coke. 


Iron and Steel in Austria-Hungary. 

Little has been done since last week’s report on the iron 
and steel market, a want of animation and of enterprising spirit 
being generally complained of. Fresh orders for forward delivery 
continue scarce. In engine coal demand is about equal to produe- 
tion ; coke remains in moderate request. 


Fair Trade in France. 

Material changes cannot be reported to have taken place 
in the iron and steel industry, a regular business being generally 
transacted. The ports of the Nord Department have granted a 
reduction in price for coke to the French ironworks. From the 
Ist of September the winter prices for coal have been in force, 
which means a rise of If. p.t. against former rates for the Paris- 
Nancy district, while for the other districts the advance is only 
0.50 pt. There is also talk of arise of 5f. p.t. for semi-finished 


steel 


No Change in Belgium. 

Pretty good accounts are being received concerning the 
iron trade ; rates are firm, with an upward inclination here and 
there. The majority of the works report themselves well supplied 
with orders, which will secure good employment up to the end of 
the present year. Producers therefore show some reserve as 
regards fresh contracts for forward delivery. Heavy plates are 
rather quiet, while thin sheets continue in good call for foreign 
delivery. Both bars and plates meet with fair request on home 
account, the former standing at 145f. p.t., while for the latter 135f. 
p.t. is quoted. Transmarine orders for girders increase, and in 
rails some contracts of weight were secured. At the construc- 
tional shops improving activity is reported, owing to more work 
having been given out lately. On the raw iron market a slight 
upward tendency is reported. The heavy lots of forge pig, which 
Longwy sold at the low price of 65f. p.t. free Belgian works, have 
had a depressing influence on forge pig for a while ; but the inland 
firms seem now inclined to maintain firmly the price of sale at 68f. 
to 6%f. p.t. There is not much business done in pig iron just at 
present. A steady increase in the inland production can be 
noticed ; during the first eight months of this year 1,231,470 t. 
were produced, against 1,034,650 t. during the same period last 
year. Of 44 existing blast furnaces, 39 are working. The third 
great tendering for coal for the Belgian State Railways, expected 
at the begin:ing of September, has now been fixed for the 12th of 
October ; it comprises 748,015 t. coal. The inland pits are said to 
intend granting concessions, in order to regain their former posi- 
tion as sole purveyors of coal to the State railways. 








AMERICAN NOTES. 


(From our own Correspondent.) 


NEw York, September 2st. 


_ THE general trend of the steel industry is toward moderate deal- 
ings for early delivery. There is at present no indication that the 
requirements for next year will be provided for at the present 
time or in the near future. There are two very evident reasons 
for this, namely, that buyers know that they can obtain prompt 
deliveries, and secondly, they are satisfied that they can obtain 
supplies when they want them at as low prices as at present. 
Moderate orders are being booked for locomotives and cars. The 
Mexican North-Western line is in the market for 200 logging cars. 
Private concerns are ordering engines, some as many as ten at an 
order. Exporters of hardware report a general improvement in 
orders for immediate delivery. Local buyers are increasing their 
supplies, An Edison concern has just ordered 3100 tons for a 
power station. The Chicago North-Western has sent in an order 
for 1620 tons for bridgework. The Burlington sent a smaller order 
and other western lines did likewise. The North-Western Elevated 
at ( hicago ordered 1500 tons of structural material for immediate 
construction purposes, 

_ The pig iron market remains dull, and very little is being done 
in finished material. Manufacturers of radiators want to buy 
15,000 tons of iron for next year’s delivery, but cannot obtain the 
concessions to which they think they are entitled. All classes of 
buyers will continue to make moderate purchases until they can 
see some strong reason for doing otherwise. A good many striking 
coal miners are returning to work. Coke production is held down 
to absolute demand. Tin-plate is less active, as the bulk of this 
years needs is pretty well covered. Nothing of importance has 
developed in the central West or on the Pacific Coast. Ore mines 
in Eastern Pennsylvania are attracting the attention of the steel 
makers of this State with a view of thorough development. These 
old ee gro have been known for a century, and have been 
worked ina moderate way ; but recent developments bave shown 
that the supplies are larger than was supposed, and that the steel 
mills can largely depend upon this deposit, if worked on a large 
scale, The copper market continues quiet, with only moderate 
sales for domestic use or export; 





PROPOSED NEW STEEL WORKS NEAR MANCHESTER.—A site of 
pera ninety acres of land on the banks of the Manchester Ship 
‘anal at Irlam has been secured by the Pearson and Knowles Coal 
= Iron Company for the erection of new iron and steel works. 

le site is peculiarly adapted for manufacturiug purposes, as it is 
hear to the Cadishead and Partington coal basin. There are also 
Poe immediate vicinity the Ship Canal mineral railway and 
Mang and the Cheshire Lines Committee’s main line between 
rember and Liverpool and Stockport. These works will be the 
; gest erected on the banks of the Ship Canal since the Westing- 
‘ouse Works were built in Trafford Park. 





BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti. t of the opt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 











STEAM GENERATORS. 


23,370. October 13th, 1909.—IMPROVED MEANS FOR CONSUMING 
SMOKE IN STEAM BOILER AND OTHER FURNACES, Albert Hope, 
of 13, Helton-street, Lord-street, Miles Platting, Manchester. 

This invention consists of a metal frame A with a double bridge 
B and B! at the rear end of the furnace. The frame is provided 
with an aperture C extending nearly the full width of the furnace 
under the fire-bars, and has a door C! fitted and arranged so that 
it can be opened from the front end of the furnace to any extent 
desired in order to regulate the amount of air required for com- 
bustion by means of a rod as D controled by a stop or like means, 
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such as the rack G for keeping the door open the required distance, 
or by other mechanical equivalent. The aperture C in the frame 
opens into a chamber F, of the same width as the door; the 
chamber is curved upwards towards the back, and is constructed 
so as to leave a narrow vertical distributing space E! between the 
bridges. This chamber may be self-contained in the frame, or 
may be built in the brickwork as shown. By these means, the 
flame and smoke mixing with the required quantity of air regu- 
lated by the door C!, the smoke is consumed before reaching the 
chimney, and any ashes or cinders that may fall into the space E! 
between the two bridges can be easily cleared out without choking. 
—Neptember 7th, 1910. 


INTERNAL COMBUSTION ENGINES. 


17,286. February 24th, 1910.—IMPROVEMENTS IN OR RELATING TO 
CARBURETTERS FOR INTERNAL COMBUSTION ENGINES, Thomas 
Hugh Parker, of 44, Mortlake-road, Kew Gardens, Surrey. 

According to this invention, it is essential, first, that the hydro- 
carbon employed shall be effectually sprayed and thoroughly 
mixed with the air entering the mixing chamber, and in order to 
attain this end an annular air passage A is combined with a hydro- 
carbon central supply pipe B. This air passage A is so constructed 
that when air from a suitable pump or compressor enters through 

the supply pipe C it traverses the helically formed passages D 

formed in an enlarged portion E at the top of the central supply 

pipe B and issues into the clearance space H, where it draws up a 

supply of the hydro-carbon through the supply pipe B, the latter 

being immediately broken up and thoroughly mixed with the 
issuing air before passing through the jet orifice J. F is an 
internally threaded cap, conveniently fitted on the top of the 
main jet or plug portion G, and it is provided with a clearance 
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space H for mixing and atomising the jet of hydro-carbon issuing 
from the pipe Bthrough the pinhole I. To effect communication 
between the annular passage A and the spiral passage D the plug 
portion G is dished at its upper part G1, Above the mixing cham- 

er or nozzle a heater is arranged containing a number of tubes 
K, K, of small diameter, which are inserted in two tube plates L, L 
within an exterior casing M, similar to a surface condenser or 
certain forms of tubular steam boilers. The paraffin spray mixed 
with air is caused to pass through the tubes K, K on the way to 
the cylinders, the mixture being heated from the exhaust, which 
passes around and between the tubes in the casing or chamber M. 
A large heating surface is thus presented, and suitable inlet and 
exhaust passages N, 0, for example, are provided for the exhaust 
gases, and P, Qare inlet and outlet connections for the carburetted 
air. Adjusting and regulating valves may be fitted where neces- 
sary. By constructing the casing M with an additional inlet R, 


closed by a flange 8, the heater is adapted for connection to 





engines having the exhaust connections arranged in differen 
directions.—September 7th, 1910 


TURBINES. 


27,200. November 23rd, 1909.—A DrvICcE FOR CONTROLLING THE 
FLow or Low-PRESSURE OR EXHAUsT STEAM TO A MIXED- 
PRESSURE STEAM TURBINE, William Aloysius Walton, of 
London-road, Gloucester, and John William Smith, of 20, 
Vauxhall-road, Gloucester. 

This device is based on the principle that a certain head of 
water will balance the pressure in the low-pressure main A or 
receiver B. When a closed vessel or receiver is used water is 
allowed to accumulate to a certain level, and is maintained auto- 
matically at that level by the syphon drain C. A vertical pipe D 
of suitable diameter and length is attached by the pipe at F to the 
receiver below the water level. Any variation of the steam 
pressure in the receiver B, and therefore on the surface of the 
water G, causes the water to rise or fall in D, the movement being 
directly proportional to the pressure. The relative movement of 
the water level in the two vessels B and D is inversely as the area 
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of the water surface in B to the cross sectional area of D. As the 
water surface in B is preferably large, compared with that in D, 
the displacement of the water from B does not materially affect 
the level therein. The maximum rise or head of water in D is 
reached when the relief valve H lifts at a pre-arranged pressure. 
A float I rises or falls with the water in the pipe D, and in the 
arrangement shown a weighted lever K is operated by means of a 
flexible steel wire L attached to the float, and passing over pulleys 
MM. The lever is attached to a fixed fulerum K!, and at any 
suitable distance therefrom a link or rod is arranged to open or 
close a steam valve N, preferably of the equilibrium type. The 
lever falls when the pressure rises in the receiver B, and the steam 
valve N is opened, admitting steam to the low-pressure part of 
turbine. If the pressure falls in the receiver the float also falls, 
and by means of the steel wire or other attachment pulls the lever 
up, closing or partially closing the valve N, and so throttling the 
flow of low-pressure steam.— September 7th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


1880. January 25th, 1910.—ACETYLENE GENERATORS ESPECIALLY 
APPLICABLE FOR MoToR CARS AND FOR Domestic Use, Dugald 
Stewart Campbell, of Maisonette, Aldwick-road, Bognor, 
Sussex. 

A is the water cylinder; B the box upon which such cylinder 
stands, and in which is placed the tray containing the carbide ; C 
is an inverted cone-shaped valve fitted in the cylinder, and through 
which the water passes to the carbide chamber, and by which its 
flow thereto is regulated. The valve is manipulated by the rod D 
attached thereto at one end, and passing, at the other end, 
through the cover of the cylinder. It is there fitted with a re- 
ducing gear consisting preferably of a worm wheel and worm, the 
worm wheel being coupled to the connection F leading to the 
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dashboard of the car and terminating in an operating wheel or 
handle E! to permit of its being under the control of the driver, or 
fram any convenient position if used in a house or other place. 
An additional operating wheel E may be provided upon the 
generator, and an indicator at either or both ends of the connec- 
tion. The operating mechanism upon the dashboard is preferably 
similar to the mechanism shown in the bottom right-hand engrav- 
ing. Either of the handles can be turned to open or close the 
water feed to suit requirements. H indicates the water inlet with 
air vent, and any suitable safety valve may be applied. Upon 
opening the valve C the water flows from the cylinder A past the 
pipe K into the distributor K! drilled with a suitable or convenient 
number of holes so as to distribute the water over the carbide of 
calcium in the tray in the box B.—September 7th, 1910. 


SHIPS AND BOATS. 


20,213. September 3rd, 1909.—IMPROVEMENTS RELATING TO 
FLoatinG Docks, Henry Alexander Mavor and Mavor and 
Coulson, Limited, both of 47, Broad-street, Mile End, 
Glasgow. 

This invention relates to floating docks, pontoons, and the like, 
which for the fulfilment of their respective functions do not require 
to be self propelling, the object being to equip such a floating 
dock with removable means whereby its transit from one place to 
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another can be effected through power derived, it may be, from 
the power generating plant installed on board for the normal pur- 
poses, or from other power plant provided for propelling purposes, 
thereby enabling a floating dock to be transported, say, oversea 
from the country or place where it is constructed to another 
country or place for use, with the same facility as obtains with 
docks having a permanent propelling plant installed, after which 
transportation the temporary propelling means can be removed 
and used for the transportation of another dock. The floating 
dock A is driven by four screw propellers B, two on each side, the 
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shafts C thereof being mounted on brackets D, D!, or other sup- 
ports, fixed externally of and to the dock walls, and inclined to 
immerse the propellers B to a reasonab'e and sufficient extent. In 
the case of « floating dock having a central electric generating 
station supplying, say, multiphase alternating current from a 
generator, the propeller shafts C may advantageously be driven 
each directly by an induction motor F having a controlling motor 
G, or so called spinner, for adding to or subtracting from the 
characteristic speed of the motor F, as described in the specifica- 
tion of letters patent No. 8851 of 1907. There are seven other 
illustrations.—September 7th, 1910. 


26,701. November 17th, 1909.—IMPROVEMENTS IN OR RELATING 
TO SuHips’ STEERING GEAR. William Joseph Paulin, of 27, 
Cheltenbam-terrace, and Tom Cameron Fortune, of 164, 
Biddlestone-road, both in Heaton, Neweastle-on-Tyne. 
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The apparatus comprises a cylinder A in which is fitted a piston 
B provided with a rod C extending through both ends of the 
cylinder. The piston B is normally in mid-position in the cylinder 
A, and the ends of the rod C are fixed in suitable end brackets 
DD. The cylinder A is filled with oil or other suitable liquid, and 
_ its ends are connected by a pipe or passage E fitted with a valve F 
for controlling the flow therethrough. On the rudder quadrant or 
head G is mounted a toothed sector H which gears with a rack J 
provided on the outside of the cylinder A. When the rudder is 
moved over to either side the toothed sector H, gearing with the 
rack J, travels or moves the cylinder A along on the piston-rod C, 
as shown in the bottom engraving, and liquid is displaced from one 
side of the piston B to the other through the pipe or passage E, 
and acts asa buffer or cushion to the movement of the rudder. 
Lio cylinder A preferably slides on a base-plate K.—September 7th, 
1910. 


LIGHTING AND HEATING. 


6868. March 18th, 1910.—AN IMPROVED THREE-PHASE CURRENT 
Arc Lamp, Erast Kinecke, of 23, Zilpicherstrasse, Cologne-on- 
the-Rhine, Germany. 

Three-phase current arc lamps are well known, the three elec- 
trodes of which, situated in the phase conductors, are fed or 
advanced by means of one and the same three-phase current-motor 
in accordance with their consumption. The lamp, according to 
this invention, compared to these well-known lamps, has the 
characteristic feature that the electrode feed is effected not 
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by one three-phase current motor, but that a separate motor 
is provided with a current and pressure winding for each elec- 
trode. In this way each electrode is fed independently of the 
others, and in accordance with its consumption. The three elec- 
trodes are marked A B C, and between their ends are formed the 
three arcs. The feed of each of these electrodes is regulated by a 
separate motor, namely, the motor D G K acts on the electrode A, 
the motor E H L on the electrode B, and the motor F I M on the 
electrode C. The connection points of the three-phase conductors 
are marked N O P,—September 7th, 1910. 





MACHINE TOOLS AND SHOP APPLIANCES. 


5942. March 9th, 1910.—AN IMPROVED DRILL HEAD FOR CORE 
Driuts, Heinrich Lapp, Aktiengesellschaft fiir Tieybohrungen, of 
Aschersleben, Germany. 

This invention relates to core drills and more particularly to 
those used for deep boring. The usual form of core drill heads 
is not adapted for drilling minerals which forma bad core such as 
coal, because the flushing water comes into contact with the core 
which has been drilled, thereby injuring its condition and causing 
it easily to loosen or fall to pieces. The object of the present in- 
vention is to remove this defect, and the invention consists in an 
improved construction of the drill head, such that the flushing 
water for the drill is prevented from coming into contact with the 
core by means of a projecting blade on the inner member of the 
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drill head. In the outer tube A, provided with a diamond head, 
there is situated a co-axial non-rotable core tube B having a steel 
blade B! projecting beyond the end of the outer tube A. When 
the drill is in operation the core tube B first engages the material 
being drilled with its sharp steel edge B!, owing to its projecting a 
little beyond the ring of the lips of the diamond head. ‘The inner 
core tube, which remains stationary by reason of a ball bearing or 
the like, is pressed into the ground in advance of the boring tube 
owing to the pressure of the weight of the rods, whilst the diamond 
head on the outer boring tube A performs its rotational operation. 
The drilled core is carried up within the stationary inner core tube 
B which rigidly surrounds it, and the dropping back of the core is 
prevented in the well-known manner by the flaps C pivoted within 
the core tube, suitable means being provided for preventing the 
entrance of water where the flaps are pivoted on the core tube.— 
September 7th, 1910. 


TESTING AND MEASURING INSTRUMENTS. 


3120. February 8th, 1910.—IMPROVEMENTS IN OR RELATING TO 
STEAM PRESSURE GAUGES, AND DEVICES FOR MEASURING THE 
SPEED OR VOLUME OF STEAM, Louis von Lossau, of Saarbriichen, 
Germany. 

This invention consists essentially in an arrangement of capillary 
tubes which are in communication with the steam pipe and are so 
arranged that the pressure resulting from the weight of the water 
nullities itself in them. The engravings show two constructions of 
the new pressure gauge in section. Short tubes B are branched on 
the steam pipe A, which tubes are of such width that condensation 
water formed here must run back into the steam pipe. From 
these tubes capillary tubes C and D lead respectively upwards and 
downwards, opening at E and F into a common tube G which is 
connected to the tube H that leads to the measuring device. Con- 
densation water will collect in these capillary tubes C and D, and 
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will also fill the tube G and the tube H. The pressure of the 
water in the capillary tube C will be nullified by the counter action 
of the capillary tube D, so that the pressure acting upon the mea- 
suring instrument will be equivalent to the height I. When now 
displacement of the water columns in the capillary tubes C and D 
is brought about in consequence of variations of the measuring 
instrument or fluctuations of the liquid in the measuring instru- 
ment due to changes of pressure and the water columns are 
thereby forced back as far as the points K and L of the capillary 
tubes, the water columns will also in this case balance each other, 
so that now also the pressure height I acts upon the measuring in- 
strument. This pressure height will remain constant until the 
water is forced back to the common outlet pipe G, and in order to 
prevent this occurring the capillary tubes should be of such a size 
that when the measuring instrument reaches the limit of its 
stroke or action there is still water standing in the capillary tubes. 
In this arrangement accordingly there is always a water column of 
a constant height I acting upon the measuring instrument.—Sep- 
tember 7th, 1910. 








A VaLveE DraGRAM INSTRUMENT.—In our issue of September 
2nd, page 258, we described an instrument known as Heath’s 
patented valvograph for reading from or constructing valve 
diagrams of the Zeuner class. We omitted to state that this 
instrument is manufactured by W. F. Stanley and Co., Limited, 
Great Turnstile, Holborn, London, W.C. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. ) 





968,813. OVERHEAD TRAVELLING CRANE, C. LZ. Taylor, 
Ohio, assignor to the Morgan Engineering Company, 
Ohio.—Filed August 20th, 1909. : 

This patent is for a travelling crane, the combination with wheel 
trucks arranged in four pairs, and a compensating frame pi votally 
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connecting each pair of wheel truck frames, of a bridge pivotally 
mounted on the series of compensating frames, and a driving 
motor and gearing mounted on the compensating frames at each 
side of the bridge. There are seven claims. 


969,088. SreaAM SUPERHEATER. G@. J. Churchward, G. H. Buyyors 
at C. C. Champeney, Swindon, England.—Filed December 3ra° 
1909. 

This is for the combination with a boiler provided with a plu- 
rality of enlarged flue tubes of a superheater comprising a main 
header extending transversely to the flue tubes at one end, and 
provided with a saturated steam chamber and with a superheated 
steam chamber, and a plurality of units separately connected to 
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the header, and each comprising a supplementary header detach- 
ably connected to the end wall of the main header most remote 
from the flue tubes, and having a pair of hollow legs, one in com- 
munication with the one and the other in communication with 
the other of the chambers in the header, and a group of tubes 
which are connected at one end, some to one and the others to the 
other of the hollow legs, and which are connected at their ends to 
each other to provide looped tubular connections between the two 
hollow legs adapted to be inserted in a corresponding enlarged flue 
tube. There are fourteen claims. 


969,172. ExcavaTinc Macuine, 7. F. Lonney, Brooklyn, N.Y., 
assignor to G, Upington, Brooklyn, N.Y.— Filed November 10th, 
1906. Renewed June 29th, 1910. 

This patent is for an excavating apparatus or dredger comprising 

in combination a plurality of trusses hinged together to form a 
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collapsible polygonal framework, one of these trusses being sta- 
tionary, an an endless train of excavating buckets mounted to 
travel around the framework. There are no fewer than thirty- 
five claims. 


969,383. Stay Bott, M. Mahoney, Montreal, (Quebec, Canada.— 
Filed August 30th, 1909. 
This is another attempt to obtain a flexible stay bolt. The 











claims, three in number, are for a stay bolt, a middle length ex- 
tending between suitably formed ends, and separated for the 
greater part of its length into parts forming spaces therebetween 
for the purpose of expansion and contraction. 








2es 








Scppremesr to THE ENGINEER, Sepremper 30, 1910) 








THE CARVILLE POWER STATION OF THE NEWCasMy 











hes 


1 i 39 aaa ee Gers 





PUMP ROOM 














ENGINE ROOM 


COMPARY, LIMITED 


SUrrLy 


t24% 


= 
4 
~ 


pON-TYNE ELI 











si, Laat i Pa Sale areas 


| 
_ 
| 
{ 
29 
: 


| “ata ae 


“™ 


<2 





4 


> I 


i 
sd 
4 
a a ia | / 
I 


e 
j 
i 
i 


i | 
alll 








SWITCH BOARD 





BOILER HOUSE 











Oct. 7, 1910 


THE ENGINEER 


375 








Pee 
SEPTEMBER. 





The Admiralty Library. 


Wer wonder how many people know that the 
Admiralty possesses quite a valuable library. Probably 
but few, since it is not accessible to the general public, 
and until recently the lack of accommodation made 
to it a difficult matter even when entrance was 
gained. A few weeks ago, however, a great change was 
effected, all the books, which number something like 
50,000, being removed to a new and well-lighted room at 
the top of the Admiralty buildings. We believe also a 
new edition of the catalogue is to be printed, and on both 
accounts reference to the important volumes the library 
contains will be greatly facilitated. Furthermore, a large 
reading room is being made ready, and it is hoped to open 
it before many weeks are over. It will be intended for 
the use of the officers of the Royal Navy and the Royal 
Marines; but, no doubt, serious students of naval history 
and of geography—the library contains a very fine collec- 
tion of travels, some of them of great value on account of 
their antiquity—will be able, without much difficulty, to 
obtain permission to make use of it. This great and 
much-needed improvement is due to the initiative and 
energy of the present Secretary to the Admiralty. All 
praise to him for it. 


reference 


Aeroplane Flights. 


AEROPLANE experiments during the past month 
have been of a practical and occasionally dramatic 
cheracter, and, unfortunately, a further heavy toll has 
beer levied by the new science of mechanical flight, two 
prominent airmen having lost their lives in France, while 
fatal accidents have occurred elsewhere. The most 
important demonstration was made in connection with 
the French military manceuvres, when a number of air- 
men were attached to both armies, and it is generally 
admitted that the services they rendered were highly 
valuable. One victory, at least, is reported to have been 
due entirely to the intelligence supplied by observers on 
aeroplanes. On the other hand, the conditions were 
exceptionally favourable to the co-operation of airmen, 
who had the advantage of fine weather and a perfectly 
clear atmosphere. Of a practical character, too, have 
bee the numerous cross-country flights, which are now 
so frequent that little attention is paid to them; but 
special reference should be made to the splendid flight of 
Weymann, with a passenger, from Paris to the Puy de 
Dome when he competed for the Michelin prize. Un- 
fortunately, he reached the end of his journey after 
darkness had set in, and was blown out of his course by 
high winds, but he landed not far from the Puy de Dome, 
though not under the conditions required to secure the 
award. The flight over the Simplon Pass by Chavez was 
another dramatic incident, and, perhaps, the most daring 
and dangerous performance that has yet been accom- 
plished. Although several competitors entered for this 
flight over the Alps from Brigue to Milan, they all with- 
drew, except Chavez, on being confronted with the 
perilous character of the undertaking, and even Chavez 
announced that the feat was almost impossible after 
making several preliminary attempts, when he had to 
return on account of the violent air currents that blew in all 
directions over the deep ravines. Ultimately, however, he 
proved that the task was not impossible, and he had safely 
crossed the Alps, and was gliding down to the village of 
Domodossola, when the aeroplane suddenly collapsed at 
a height of 15ft. to 20ft. At first it was not thought that 
the unfortunate airman’s injuries were fatal, but after 
lingering in the hospital for several days he succumbed, 
apparently to the shock. 


Shipyard Lock-out. 


As a protest against the frequent recurrence of 
sectional strikes, and the total disregard of the Edinburgh 
Agreement shown by the members of the Boilermakers’ 
Society, the employers in the federated shipyards of the 
North decided upon a lock-out, which they put into effect 
in twenty-four hours. The notices were posted on Friday, 
September 2nd, and on the following day the yards were 
closed. Negotiations were at once opened between the em- 
ployers and the officials of the union. The former insisted 
that before any suggestions which the men might desire to 
make could be considered, absolute guarantees as to the 
cessation of sectional strikes should be given. The trades 
union executive told the men quite openly that they were 
in the wrong, and asked for plenary powers to make 
terms with the employers. On this point a ballot was 
taken, with the disastrous result that the men refused to 
support their leaders. After various delays a conference 


began at Edinburgh on the 21st of the month, but ended 
two days later without any result, since the employers 
still insisted on guarantees, and the men would not give 
them. The men’s case has now been entrusted to a small 
committee, but no effective progress has been made, and 





the lock-out is now in its fifth week without any signs of 
coming immediately to an end. 


Absorption Pits. 


At the time of the Paris floods, at the beginning 
of the year, a commission was appointed to investigate 
the ways and means of preventing their occurrence in 
the future. An extensive programme was drawn up, and 
divided into a large number of heads. Each head was 
reported on by a competent authority, and all of these 
reports were generalised in a final and eminently lucid 
and conclusive report by Mr. Alfred Picard. A variety of 
important and costly works were proposed, including the 
construction of a canal around Paris, from the Marne to 
the Seine. Unfortunately, the cost was enormous. The 
report was shelved, except as far as concerned the minor 
and inexpensive works, and another commission was 
appointed to see what could be done in the way of facili- 
tating the flow of water below Paris. It was pointed out 
that this effect could be obtained by lowering the barrages, 
but this is protested against by Rouen, which fears that 
its maritime traffic would suffer. This inquiry has also 
had the result of reviving the old scheme of deepening 
the Seine for boats of heavy tonnage, so as to convert 
Paris into a sea port. Altogether, the more the matter is 
investigated the more difficult does it appear to be to 
find a satisfactory solution without an expenditure that 
would be decidedly inconvenient at the present moment. 
In this dilemma the advocates of the absorption pit scheme 
have come to the rescue, and have succeeded in con- 
vineing quite a large section of the Municipal Council 
that they can dispel the terror of floods in a few months 
at quite a moderate cost. They point to the remarkable 
results obtained with absorption pits in various parts of 
the country, and notably at Saint-Julien-l’Ars, which was 
formerly a prey to floods, and has been quite free from 
them since the absorption pits were constructed five 
years ago. The engineer in charge of the supervision of 
springs in the valley of the Seine has reported to the 
Paris Council in favour of absorption pits, and he states 
that if such pits had existed in the valley of the Marne, 
they would alone have reduced the level of the Seine at 
the time of the floods by one metre. In the Seine basin 
there are several permeable strata near the surface 
capable of absorbing huge quantities of water. 


The Iron and Steel Institute. 


Buxton to most minds suggests either honey- 
moons or rheumatism. Certainly no one ever thinks of 
itas a business centre, and when the Iron and Steel 
Institute selected it for an autumn meeting, they must 
have known well enough that they ran a grave risk of not 
being taken seriously. Furthermore, the weather conspired 
with the reputation of the town, and finally crushed any 
small chance there might have been that from a business 
point of view the meeting would be a success. Moreover, 
it must be admitted that the papers, taken as a whole, 
were not attractive to the average member. In the last 
few minutes of the meeting, Sir Hugh Bell reminded the 
score or so of people who were in the hall that the Insti- 
tute was established to deal with practical and techno- 
logical questions, and he repudiated any idea that it should 
associate itself for a certain purpose with such a theoretical 
body as the Physical Society. The papers themselves gave 
the “lie oblique” to Sir Hugh’s contention, for in the 
main they dealt with subjects of a highly academical and 
esoteric character, and were the products of schools 
rather than workshops. But even if out of a total 
attendance of many hundreds it was not possible to 
collect more than two or three score who would listen to 
the papers, the meeting was none the less entirely suc- 
cessful. Indeed, the very fact that the papers made so 
little difference to it, prompts us to suggest that in future 
they be dropped altogether. If some technical work 
must be done, why not give one or two lectures of a kind 
that would appeal to the whole body? Either that, or do 
not go to a place like Buxton, with the sun shining, 
charming gardens at the door, an excellent band playing, 
and surroundings which kill all business thought. 


Subaqueous Tunnels in America. 


THE opening of three subaqueous railway 
tunnels in the United States in September, marked the 
completion of important developments in the railway 
system, and these costly engineering works illustrate the 
enormous amount of work and money, which in these 
days it is considered warrantable to spend upon relatively 
minor improvements in transportation. The first of 
these was the twin-tube tunnel under the Hudson River 
at New York. Until its completion, all the railways 
approaching that city from the west had to be content 
with termini on the far side of the Hudson River, 
maintaining communication with the city by numerous 
lines of large steam ferry boats. The tunnels continue 
across the city, and four single line tunnels pass under the 
East River to Long Island. The third subaqueous 
tunnel is that of the Michigan Central Railroad, crossing 





under the Detroit River between the cities of Windsor, 
Canada, and Detroit. This river has a very heavy 
shipping traffic in summer, and fogs and heavy running 
ice in winter, so that it has been a serious obstacle in an 
important main line route. Trains have been carried 
across on train ferry steamers for many years, but delays 
and inconveniences were such that it was eventually 
decided to build a tunnel. Special engineering interest 
attaches to this tunnel for the reason that it was not 
bored through the ground, but consists of steel twin tubes, 
which were sunk in place in a dredged trench. The 
lengths of tubes were coupled together, surrounded and 
lined with concrete, and connected to land approach 
tunnels. 


German Labour Trouble# 


GREAT uneasiness has prevailed this month 
amongst the metal workers of Germany. In the middle 
of August a strike was commenced by dock workers in 
Hamburg, and as all attempts to bring about a settle- 
ment were fruitless, the association of engineering firms 
throughout Germany resolved to assist the Hamburg 
shipyards by threatening to lock out 60 per cent. of their 
workmen if a settlement is not arrived at by October 8th. 
It is estimated that if the threat is carried out 400,000 
workmen will be affected. The prospects are not at all 
relished by the organised trades. At the end of 1909 
the total assets of the Union were 6,248,251 marks, of 
which only 3,263,955 marks are immediately available. 
A considerable portion of this sum has already been 
divided amongst the dockyard strikers since the middle 
of August. The relief to be expected from the general 
working community is not considered likely to be suffi- 
cient to enable the metal workers to hold out for any 
considerable time; 6,000,000 marks a week would be 
needed if 400,000 men are locked out. In the face of 
these difficulties several sections of the workmen’s union 
have resolved to see the struggle out to the bitter end. Ata 
meeting held in Bremen on the 29th of the month, it was 
decided to levy extraordinary contribution fees, and not 
to draw upon the union funds during the first fortnight 
after the lock-out. 


New Graving Dock for the Clyde. 


SPEAKING at the annual dinner of the Clyde 
Navigation Trustees in Glasgow on the 14th of last 
month, the Chairman, Sir Thomas Mason, gave some 
interesting news regarding the proposed new graving 
dock for the Clyde. It will be remembered that the 
advisability of constructing near Glasgow a graving 
dock suitable for the accommodation of the largest vessel 
or warship afloat or under construction was first urged 
upon the Trustees in January, 1909. In pursuance of the 
enlightened policy always characteristic of the Clyde 
Trust’s undertakings, a special committee was imme- 
diately appointed to go into the matter. This committee 
has now formulated a definite scheme for the provision of 
a graving dock of the required dimensions, and, judging 
from Sir Thomas Mason’s speech on the 14th, we may 
expect that, in conformity with the committee’s recom- 
mendations, the initial steps towards the realisation of 
this great undertaking will soon be taken. It is an open 
secret that the Admiralty let fall a strong hint that the 
provision of such a dock was much to be desired. To this 
we may now add, on the authority of Sir Thomas Mason, 
that the First Lord has made it known that, unless a war- 
ship could be docked at the port in which it was built, it 
was a matter of grave consideration to the Admiralty 
whether orders for warships would be sent to such a port. 
Apart from this, the Clyde Trustees have to consider the 
needs of the steamships—ever increasing in size—which 
come to their river for trading purposes and to be repaired. 
It is not certain yet whether the Government will assist 
in the work, but if Sir Thomas Mason’s energetic advice 
is listened to, this will not interfere with the carrying 
through of the project. The Trust has a surplus of about 
£70,000 a year, and is therefore well in a position to 
undertake the construction of a graving dock costing half 
a million pounds with its own resources. It already owns 
suitable sites at Shieldhall and Elderslie. The proposed 
new dock, it would appear, is to be divided by a gate into 
halves, so that in the event of there being at any time no 
larger vessel requiring dry docking, smaller ships may be 
accommodated in it in an economical manner. The project 
also includes the provision of a large water basin, where a 
liner may readily be turned without trespassing in any 
way on the restricted fairway of the river itself. It 
would appear from a report to hand just as we are going 
to press that the initial steps for this great work have 
already been taken, and that on the 4th of this month 
the trustees adopted the report and plans of the special 
committee. These provide for a dock 1020ft. in length 
onthe floor, with an entrance width of 100ft., and a 
depth of 36ft. 


The Munich Museum. 


As the gigantic German engineering museum 
(Deutsche Museum) in Munich is an institution that no 
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engineer who comes hear Munich would fail to visit, the 
meeting of the Committee of this Museum, which took 
place on the 29th of the month, and was attended by pro- 
minent members from all parts of Germany, will interest 
all engineers. At this meeting the head Burgomaster of 
Munich announced that the Munich Council had decided 
to provide the newly erected Museum building on the 
Kohbninsel with heat and electric light free of charge in 
perpetuity. This is equivalent to an annual contribution 
of 160,000 marks. Imperial Councillor Maffei announced, 
in the name of the united German locomotive builders, 
that the latter desire to erect in the Court of Honour of 
the Museum a memorial to Borsig, the founder of the 
largest locomotive firm in Germany. During the past 
business year—the seventh year since its foundation— 
nearly all the sections of the Museum have been extended 
by valuable presentations. The telescopes for astro- 
nomical and terrestrial observations which have been 
presented made it appear desirable to remodel a part of 
the Museum building so as to enable visitors to use these 
instruments. The new aeronautical section was opened 
to visitors in March, 1910. The value of this section has 
been greatly enhanced by the presentations of Mr. 
Hargrave. The total assets of the Museum have increased 
since last year by about 1,270,000 marks. Dr. Blohm 
gave a short account of the achievements and position of 
the German shipbuilding industry, and a large sectional 
model of the battleship Rheinland was handed over to the 
Museum in the name of the Kaiser, who had promised 
the model at the laying of the foundation stone of the 
institution. This model, the various parts of which can 
be set working by electric power, was greatly admired, 
and the promoter of the Museum, Oskar von Miller, and 
Prince Ludwig, of Bavaria, expressed their thanks in 
generous terms. Preparations are now being made for 
the foundation of an engineering museum in Berlin, which 
is to be a counterpart of the Munich Museum. 


The Submersible-cruiser. 


THE proposal to send the submersible Archiméde 
on a cruise from Cherbourg to Toulon without putting in 
at any port on the way is viewed in many quarters with 
a good deal of scepticism. It has even been announced 
that the Minister of Marine has abandoned the idea, but 
no official announcement has yet been made to this effect. 
There is, of course, no difficulty in the Archiméde under- 
taking the journey if the officers and crew are able to 
stand the confinement. The whole question lies in the 
“ habitability ” of the submersible. Having a displace- 
ment of 570 tons, it is big enough to navigate in any seas, 
and carrying enough liquid fuel for 3000 miles and pro- 
visions for a month, it could, if the human factor were 
not taken into account, very well go to New York. 
During the past month the Archiméde has undertaken 
preliminary cruises with a view to ascertaining the 
endurance of the men. It has journeyed from Cherbourg 
to the mouth of the Gironde and back, when the voyage 

‘ oceupied five days. This trip showed that it is very 
doubtful whether the officers and crew could stand the 
confinement on a much longer journey, unless the sea 
should be calm, but as this is a contingency that cannot 
be taken into account, the supposition that the confine- 
ment would prove too much has, it is stated in some 
quarters, induced the Minister of the Marine to counter- 
mand the experiment. If this be the case it is clear that 
the Archiméde will not favour the idea of those who are 
looking to the creation of a new type of submersible- 
cruiser. It will be interesting to see whether, in the 
French naval programme now being prepared, this idea 
is put into practical effect. Obviously, the submersible- 
cruiser must be of sufficient displacement to allow of the 
quarters being well ventilated in all seas, while a fairly 
spacious deck seems indispensable; but if the craft 
develops into a small cruiser it may be very unwieldy to 
handle as a submersible. 


Portsmouth Waterworks. 


On the 23rd the new waterworks on which the 
Borough of Portsmouth Waterworks Company has for 
some time been engaged were formally opened. These 
works are noteworthy in several ways. In the first place, 
the whole of the water is pumped up against some 150ft. 
to 170ft. head to the filter beds, instead of, as is much 
more often the case, being filtered and then pumped. It 
is true that there is some further pumping after filtration, 
but the amount so dealt with is comparatively small, the 
large majority being delivered by gravitation from the 
filter beds, or rather from the covered reservoirs which 
form part of the scheme. Another feature certainly is 
that the amount of storage which has been provided is 
sufficient to afford a supply of water for more than forty- 
eight hours, and that the whole of this water is kept in 
covered reservoirs. Portsmouth, too, is one of the few 
places in which filtration is resorted to for water derived 
directly from the chalk. It is true that the water wells 
up from the ground, and is not pumped from considerable 
depths. Still, it is essentially chalk water, and of excel- 





lent quality. “The reason for the recent institution of 
filtration is that it has been found, especially after heavy 
rains following on a drought, that the water has shown 
signs of cloudiness. This the filters have entirely 
removed, and the inhabitants of Portsmouth will hence- 
forth have a water supply which, as regards purity and 
transparency, it would be very hard to beat. In many 
ways the water closely resembles that of London. 


The Ouest-Etat Railway. 


THE series of accidents on the Ouest-Etat line 
was continued last month by the derailing of a Cherbourg 
express at Bernay and by the collision of-a passenger 
train with a goods train at Sablé, between Angers and Le 
Mans. In both cases a number of passengers were 
injured, while in the Bernay accident some of the injuries 
terminated fatally. It is stated that the derailment was 
caused by the speed being too high for the road, and the 
insufficient weight of rolling stock. At Sablé the brakes 
are alleged by the driver to have failed to act Defective 
working of the brakes was also the cause of the train from 
Dieppe, with passengers from London, running into the 
buffers at the St. Lazare Station, when several English 
passengers were injured by the shock. After each accident 
the public protests more and more strongly against the 
administration of the State, which, however, bears these 
reproaches with much more equanimity than could have 
been possible with the old Ouest Company. It seems to be 
clear that the disquieting series of disasters which have 
taken place since the Ouest line was taken over by the 
State are due to the express service being accelerated 
beyond the limits imposed by the state of the road. 
Being the oldest line in France, the Ouest was laid with 
rails of much lighter section than the other lines, and 
although for some years past a good deal of the road has 
been re-laid with heavier rails, this does not make the 
rest of the system any safer. Under the old company 
the locomotives were scarcely able to attain speeds higher 
than those justified by the condition of the track, and in 
any case care was taken not to exceed these speeds. 
When the Ouest line was taken over by the State the 
executive and engineering staffs were discharged, and 
were replaced by others, which nay or may not have had 
equal qualifications ; but they did not possess the experi- 
ence necessary for the safe working of what is universally 
acknowledged to be a very defective line. With a view 
to accelerating the express service, more powerful locomo- 
tives have been put to work, but, in the absence of suitable 
rolling stock, the trains are frequently made up with 
coaches of all sizes and weights, most of them too light 
for the speeds at which they have to travel. The pro- 
blem of improving the service is a difficult one, and no 
one seems able to offer a solution, short of suspending 
traffic on the Ouest line for two years to allow of its being 
entirely re-laid. As for the public they prefer to return 
to the old régime and travel slowly, with a chance of 
arriving at their destination in safety. | Meanwhile, 
passengers on the Paris suburban lines have combined 
with a view to agitating for the right to be repre- 
sented on the Board of Management of the State lines, 
so as to be in a better position to look after their own 
interests. 


Reinforced Concrete. 


Durine the month a Preliminary and Interim 
Report of the Committee appointed by the Institution 
of Civil Engirfeers to inquire into the use of reinforced 
concrete was published. This report was actually 
approved by the Council of the Institution on June 22nd, 
but was only last month circulated generally among the 
members. The avowed object of the research in which 
this Committee have been engaged was to arrive at a 
more accurate knowledge of the preparation, strength, 
properties, and use in engineering work of reinforced 
concrete. In order best to form an opinion regarding 
these points, it was obviously correct first of all to do 
exactly what has been done, namely, to collect data as to 
the conditions under which this material has hitherto 
been employed in various works both at home and 
abroad. The information obtained was so copious that 
it was deemed advisable to publish it forthwith, and not 
to wait until such time as the members of the Com- 
mittee felt themselves in a position to put forward 
recommendations or to make a pronouncement of their 
views on the subject. The inquiry is evidently being 
carried out with considerable judgment and care, and the 
final result should be of great interest and value. One 
point, at all events, has been brought out, namely, that 
there is at present considerable divergence in procedure 
as followed by different exponents of the system. 
Whether or not the present inquiry will end in the bring- 
ing of the various systems more into line remains to be 
seen, but in any case it can hardly avoid being helpful ; 
for the use of reinforced concrete is a matter but little 
understood by the majority of engineers, who will gladly 
welcome a clear statement of the known facts regard- 
ing it, 





THE BUENOS AYRES EXHIBITION. 
(By our Special Commissioner in South America.) 
No, VII.* 
Buenos Ayres, August 18th, 1910, 


Tue part which Britain has played in the Exhibition 
has been a prominent and yet not altogether a dominant 
one; but for its co-operation it may be that the 
Exhibition would not have been held at all, but even if it 
had been, nothing could have given to it that cachet 
which the splendid display to be seen in the section of 
Great Britain has lent. This is generally admitted, anq 
indeed, it would be the greatest stupidity to deny i 
That we require all the credit and all the success that the 
Exhibition will bring us is only too true, for there are 
still those unmistakable indications of our dwindling hold 
upon the Argentine markets to which I have called the 
attention of your readers several times of late. Once 
again, I must play the part of Solomon Eagle, and ery 
“Woe!” “Woe!” for the latest trade returns show 
that we have lost ground more and more in our relations 
with the Republic during the last few inonths. Analys. 
ing the just-issued returns of the country’s foreign 
imports (for the three months of January, February, and 
March), I observe that while Germany shows an increase 
of 41.4 per cent., and the United States of America 
an increase of 35.7 per cent., as compared with 1909, 
Great Britain only marks an improvement of 14 per cent, 
The fact that we still occupy the top position in the 
list of foreign import is poor consolation, since it js 
quite as much the future as the present which shouid 
concern us. The difference between the two greatest 
competitors that we have and ourselves is not very wide, 
the proportions being Great Britain 30.7 per cent., 
Germany 18.8 per cent., and the United States 13.7 per 
cent. of the Republic's foreign trade. 

While the competition among foreign manufacturers of 
locomotives is particularly keen at the present time, and 
earnest efforts are being made in the Argentine to supersede 
British-built engines by both American and German 
agents, the first-named still hold pride of place. The 
total value of locomotives supplied to this Republic by 
one British company alone (I refer to the North British 
Locomotive Company, Limited, of Glasgow) is £6,000,000, 
and the display of one or more such engines at the Exhi- 
bition, intended for the Buenos Ayres and Pacific Railway 
—5ft. 6in. gauuge—is destined, probably, to lead to further 
orders coming to the company, since they are pronounced 
about the finest specimens of engine building to be seen, 
Oue of the engines the company shows is illustrated 
herewith. It is a 4-6-2, or “ Pacific,” type express 
passenger engine, weighing with its tender over 144 
tons in working order. It is said to be the largest loco- 
motive in the Argentine. The driving wheels are 5ft. Tin. 
in diameter, the cylinders 2lin. diameter and 26in. stroke. 
The total heating surface is 2032 square feet. The work- 
ing pressure is 150 lb. per square inch, it being possible 
to employ a comparatively low pressure owing to the 
fact that, in accordance with the instructions of the 
designer, the boiler has been fitted with a Schmidt super- 
heater. The tender runs on double bogies, and has a 
capacity of 5500 gallons of water. The engine has 
been built in accordance with the instructions of the 
locomotive superintendent, Mr. F. C. York, and to the 
specifications of Mr. C. H. Fox, consulting engineer to 
the line. 

Another important exhibit made by the same manu- 
facturers is a 4-8-) compound goods engine, built for 
the metre gauge. The manufacturers’ representatives in 
this country (Messrs. Franklin, Herrera and Co.) have 
hit upon a happy expedient to attract the attention of 
visitors to this exhibit, by showing the Pacific express 
engine in operation by means of compressed air. The 
engines were erected for the North British Locomotive 
Company, Limited, by Mr. G. Lightly Simpson, a very 
capable and experienced engineer, who occupies the 
important position of chief assistant mechanical engineer 
of the Buenos Ayres and Pacific Railway, and has charge 
of the workshops of that company at Alianza. ‘lhe 
representative of the North British Locomotive Com- 
pany in this Republic at the present time is Mr. 
Richard Guest. 

Cammell, Laird and Co., Limited, of Sheffield, are 
probably among the oldest of the British firms connected 
with the Argentine ; certainly for the last half century 
they have been trading here, and they hold a very high 
position in the esteem of the commercial classes. Thus 
it was but right that they should devote especial care 
and attention to their exhibits, and these may be 
regarded as ranking among the most important and most 
attractive in the Exhibition. The group of tires for 
carriages, wagons and locomotives, for instance, shows 
the different patterns and grades of their light high-tensile 
steel, a special feature being made of three tested tires, one 
being a locomotive tire 6ft. 9in. diameter; another, also 
a locomotive tire, 4ft. in diameter, and made of the firm's 
“Victoria” brand steel, and the third a wagon tire. 
Perhaps, wisely, Cammell, Laird and Co., Limited, have 
confined their exhibits to what actually, in their opinion, 
constitutes a “ railway exhibition,” so that no particulars 
of their famous armament manufactures well enough 
known in the Argentine, by-the-by, are here afforded. 
Some excellent photographs of the immense works at 
Sheffield are, however, a sufficiently clear proof of the 
vast enterprise which is carried on by this company. 
Among these are some of the special views shown at the 
Franco-British Exhibition which was held in London last 
year. The Argentine agents of this, as of several other 
prominent manufacturers, are Franklin, Herrera and Co., 
of 430, Bartolome Mitre, B.A. 

As would be natural, the exhibits in the machine tool 
section are more or less subservient to and influenced by 
the railways; and where railway tools are in question, it 
is natural to find Craven Brothers, Limited, of Man- 
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chester, among the foremost of the exhibitors. This 
firm is showing, through their agents, a remarkably repre- 
sentative number of interesting machines. First among 
these is a planer, to take work up to 3ft. square and 10ft. in 
length. This machine is fitted with a patented drive, the 
rights of which are held by the Lancashire Dynamo and 
Motor Company, Limited, Trafford Park, Manchester. 
; le is driven by a direct-current motor of 31 brake 


tab 
“seethgacocoon working at 300 volts, and is capable of about 
50 per cent. speed variation. The current for this motor 


js supplied by its own generator set, mounted on a bracket 
on the top of the two housings, which, in turn, is con- 
nected to a three-phase circuit, at 225 volts. Both the 
main motor for driving the table and its dynamo are 
separately excited from a 550-volt circuit. : Thus, by 
adjusting the fields of these two, all cutting speeds 
between 35ft. and 60ft. per minute are obtainable. The 
reversal of the table is accomplished by tappets, which 
bring about the reversal of polarity of the driving motor, 
and is independently variable between 35ft. and 250ft. per 
minute. Reversal takes place without any sign of shock 
whatever, and the table gathers speed as soon as the tool 
is well into its cut. A spring safety clutch is also 


prov ided. 


Close to this machine is a high speed slab miller, which | 


js capable of taking a cut of 94in. width and }io. depth 
in soft cast iron, at a rate of Bin. per minute; and in 





steel ;;in. depth, with the same width, at 2in. per | 


minute. It is driven by a 10 brake horse-power motor. 
When side milling the spindle can be adjusted within a 


ing advantages of a smaller belt and lighter motions. | 
| overhang is great. 


Reversal is accomplished by motion of a lever on the 


front of the saddle, and is about four and a-half times as | 


fast as the speed in use at the time. 
the same spindle is used for drilling and tapping, and it 
can be advanced or withdrawn quickly from its work by 
the same lever which sets the automatic feed in motion. 
Drummond Brothers, of Guildford, are showing their 
now well-known foot-power tools. 
In the Italian section there are three exhibitors of 


On this machine | 
| British. The 


machine tools, namely, Macchi and Passoni, and Robert | 


Ziist, of Milan, and the F.J.A.T. Company. 


The first | 


two are showing machines in motion, and the interest | 


excited is always well marked by the crowds around the | 
| This mill will take up to 4ft. diameter on its circular table, 


stands. Macchi and Passoni are exhibiting a vertical 
miller, which, although not of beautiful design, lays claim 
to several points of interest. The milling spindle receives 
only end mills, and its carriage moves on a sub- 
stantial cross-slide, which, in turn, can be adjusted 
vertically on its housings. The machine is of the 
planer type. The drive is by means of cone pulleys, 
the lower of which can be swung away from the other, 
thus always providing for a nicely adjusted belt. The 
upper shaft carries the driving drum, which will allow for 
about 20in. of motion, which is the limit of the motion 
sideways. From the back-driving drum a belt passes 
with a quarter turn on to a back shaft in the spindle 
carriage, and this gears doubly with the spindle itself, so 
that with the four steps of the cone pulley, eight speeds 
in all are available. The table itself is driven by a 


fitted with a bush to receive the boring bar when the 


The German manufacturers of machine tools have, in 
general, certainly not shown as much enterprise as the 
whole of the German tool trade is 
represented by two exhibitors only, namely, Messrs. 
J. E. Reinecker, of Chemnitz -Gablenz,:and Ludwig 
Loéwe, Berlin; but they are certainly two firms whose 
names guarantee their products. Messrs. Loéwe 
have only a very small stand, and are showing a couple 
of lathes, but Messrs. J. E. Reinecker are exhibiting a 
surprising number of first-class pieces of machinery. 

This firm is the only one showing a boring and turning 
mill, a tool which is pre-eminently useful in railway work. 


and up to 3ft. under the cross slide. Every part appears 
heavily designed to suit it for the increased requirements 
of high-speed stee]. The circular table is not driven, as in 


| most other machines, by a spur and pinion gear, but by a 


worm and worm wheel, thus providing an unusually smooth 
motion for this class of machine. One of the lathes exhibited 
possesses the interesting feature that it is fitted with two 
guide screws, one for cutting English and the other for 
metric screws, thus avoiding some of the unpractical 


| combinations of change wheels, which, by means of one 


with 63 or 127 teeth, are generally used for converting 
purposes. The cross-slide is arranged as a self-acting 
boring table, which makes the lathe exceedingly useful 
for repair work. 

The Exhibition contains no more genuinely interesting 














BROAD GAUGE LYOCOMOTIVE—NORTH BRITISH LOCOMOTIVE COMPANY, LIMITED 


limit of 6in. towards‘the’work, and the outer end of the 
arbor has ample and rigid support by means of an adjust- 
able bearing, which can be clamped tight to its bracket. 
The spindle has four speeds, ranging from 90 to 120 revo- 
lutions per minute, while eight feeds are provided for the 
table, and are from jin. to 3in. per minute. The motion 
to the table passes through a worm and worm wheel, and 
the former is held in position by a catch, which is knocked 
out when the required distance has been milled, permit- 
ting the worm to fall. All parts of the machine are 
amply strong, and vibration is minimal, as shown by the 
excellent finish of the work. The arbor is drawn in at 
the end of the hollow driving spindle by a screw, which 
is sufficient to prevent any movement when at work. 
The table is provided with ample channels, and the 
suds pass from these into a tank formed in the end of 
the bed, from which they are drawn by a constant 
speed pump. 

In the British section a very serviceable but 
cheaper line of machines is shown by J. H. Storey, 
of Hatcham, London. They include a set of radial 
and American type vertical driils, a planer,,two gap 
lathes, and a slotter of about 6in. stroke. This last 
machine can be adjusted to cut at any angle within about 
5 deg. by shifting the whole of the bed carrying the ram, 
the clamping bolts moving in radial slots for that 
purpose. 

James Archdale and Co., Limited, Birmingham, are 
showing six machines in motion, all driven from 
a countershaft arranged over their stand. The 
largest drilling machine is a 3ft. 6in. radial drill, 
fitted with a gear-box drive and a tapping spindle. 
This machine can drill a lin. hole in cast iron at the 


| this section. 


rate of 12in. per minute, and in mild steel at S}in. per | 


minute. 

Another of the Archdale machines shown in motion is 
a 380in. high-speed horizontal miller,.which is capable of 
taking a cut 3in. wide and ,‘,in. deep at a speed of 6.7in. 
per minute in mild steel. It has a four-step driving cone 
pulley, and single back gear, thus providing eight speeds 
to the spindle. The feeds, which are eighteen in number, 
are derived directly from the driving pulley, and thus are 


wheel, and all the gears of the feed motions are com- 
pensated, i.e., they are divided in two, so that one-half 
can be set against the other. This may not make for 
good running of the gears, but it achieves what was 


intended by reducing back-lash to a minimum, so that | 
| éclair type. 


good feather-key slots can be milled. The table has three 


| Brothers and Co., Limited, of 


different feeds, which can be obtained by pulling a knob | 


on the gear-box at the back of the machine. For quick 
feeding, or withdrawal, a long lever is provided. 


Close to this machine is shown a big drill of more or less 


American appearance. The interesting feature is its table. | 


This consists of a beam, which can be swung about the 
main column till either the vice, which is at one end, or 
a drilling table at the other end, is under the drill. This 
drilling table is provided with a cross-slide, so that work 
on it can be adjusted under the drill, and the vice itself 
can be moved by a screw along the beam. The beam is 
supported from the base plate when necessary by two 
crossed struts, as is done with the arm of a milling 
machine. The feed can be automatically released at any 


British manufacture than the huge revolving prismatic 
flash-light shown at the stand of Messrs. Franklin, 
Herrera and Co., arid manufactured by Messrs. Chance 
Birmingham. The 
light shows twice in every 10 seconds, and is of the few 
It is fitted with the most modern light- 
house burner, of 2400 British candle-power. The weight 
of the lenses and their framework is about 22,000 kilos.; 
nevertheless, the entire structure can be turned readily by 


| the pressure of the little finger, the great weight floating 


required depth by a catch, which allows the lide carrying | 


the feed worm to fall, thus disengaging the worm from 
the worm wheel. The drill has eight spindle speeds and 
three feeds by belt. Other machines are two presses and 
a nut-making machine for the smithy. 

The F.I.A.T. Company is exhibiting an ordinary 
radial drill, a gap lathe, and a slotter provided with a 
circular table. None of these machines calls for any 
special attention, but the workmanship and appearance 


| among the exhibits. 


appear to be better than those of the other exhibitors in | 


strike the eye, and that is the extraordinary lack of wheel- 
guards on these machines. They are apparently, in the 
opinion of the makers, not necessary to keep dirt and chips 
out of the gears, or to prevent accidents. Of course, it 
is possible that they have been taken off to show the 
mechanism to better advantage. 

From Robert Zust there are on view four tools—an 


| ordinary planer to take about 2ft. 6in. by 3ft. by 6ft., a 


| horizontal boring machine. 


independent of the arbor when the back gears are used. | 


The firm is wisely issuing its catalogue in Spanish, 
an example which many other English manufacturers are 
following to advantage. 

Certainly, the largest exhibition of machine tools in 
the British section is that of the Selson Engineering Com- 
pany, Limited, London, which is showing complete sets 
of drilling and shaping machines, and light and medium 
lathes, One of the most interesting machines on this 
stand is a central thrust high-speed radial drill, with a 
4ft. 6in. radius. Sixteen speeds are available, vary- 
ing from 350 to 15 revolutions per minute, and the 
feeds are from jin. to ;}zin. per revolution of spindle. 
The drive is by belt through the gear-box, but high 
reducing gears are used on the itis itself, thus per- 


initting the use of high belt velocity, with the correspond- 





universal radial drill for 5ft. radius, with box table, an 
8in. centre lathe to take up to about 8ft. in length, and a 
It would seem, if this lathe 
is a typical example of Italian work, that the manu- 
facturers of this country are faithful to their old designs. 
The headstock of this fairly heavy machine is only single 
geared, and it has no fewer than five steps on the cone 
pulley, whereas three steps and a double back gear would 
have given more speeds with much more satisfactory 
results with regatd to belt velocity. The horizontal 
boring machine, however, is modern in every respect. 
The boring bar is provided with six speeds, three direct 
and three by means of back gear, three feeds and a 
reverse. It can be withdrawn quickly from the work by 
a hand wheel, and it is amply supported by a bracket at the 
end of the headstock. The table is swivelling, adjustable 
in all directions, and raised and lowered by power. The 
outer end has a substantial support, which can be removed 
or adjusted along the table as required, while it is also 


One thing, however, can hardly fail to | 


|THE MATHEMATICAL INSTRUMENT OFFICE 





on a bed of mercury. The same firm shows an occulting 
port-light, flashing every 5 seconds for a period of 
10 seconds. This is the class of light most familar to 
ocean passengers, being used largely at ports and harbours 
around the coasts of the world, at the ends of quays and 
other sea points. These flash-lights are employed, as I 
understand, by the Scotch and Irish Lighthouse Boards and 
Trinity House. Some attention has also been given to 
an entirely new kind of portable light, known as the 
“ Sunrob,” which is to be used for exploration and railway 
work, and also for military purposes. A signalling lamp 
upon the same principle, which can be used over 
great distances, and as a substitute for the heliograph, is 
Iam told that the manufacturers 
have lately sold to the Uruguayan Government a con- 
siderable amount of optical apparatus through their local 
agents, Messrs. Franklin, Herrera and Co., represented by 
Mr. J. A. Wharton. 





OF THE SURVEY OF INDIA. 
Nar” 


In an annexe close to the joiners’ shop, the important 
work of testing and adjusting is carried on. To this 
department, an interior view of which is shown in Fig. 8, 
every instrument must come for examination and correc- 
tion before being issued. Among several interesting 
checking and adjusting instruments here employed, we 
illustrate three in Figs. 10,11,and 12. The sextant colli- 
mator, shown in Fig. 11,is used for the adjustment and 
collimation of nautical and pocket sextants when the sun 
is obscured, as during the monsoons. We have not 
space\here to discuss the working of this instrument, but 
we may briefly remark that it consists of one large and 
two small telescopes. The diaphragms of the smaller 
telescopes seen on the left act as artificial suns, and when 
these have been set correctly by the aid of the larger 
telescope or collimator the latter is removed and the 
sextant to be tested substituted in its place. The bubble 
tester shown in Fig. 12 is employed for testing the 
accuracy of spirit levels. It reads directly to a single 
second of arc, and a table of errors and corrections for 
every division of a bubble level can easily be obtained by 
means of this apparatus. In Fig. 10 there will be seen 
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the apparatus employed for testing aneroid barometers. | a scale of gradients and tangents has been painted, and 
It consists of a mercury column and a vacuum pump, each | 
in communication with a circular glass case, wherein the 
barometer to be tested is placed. This case is then 
exhausted of air to varying degrees, and the readings of 
Chrono- 


the aneroid and mercury column compared. 


this extends to the full height of the building. By this, 
means are afforded for checking ghat tracers—-for road- 
making in the hills—clinometers, and similar instruments. 
The provisions made for testing the accuracy of cyclo- 


: —<——= 
being drafted into positions analogous to that of foremen 
in Western shops. The majority of them, however 
| especially the older men, prefer to be idle, and, unless 
carefully watched, “play” with their work for hours 
| where minutes ought to suffice. They have, in short, all 


meters consist of a black line, lin. broad, painted in | the Oriental’s contempt of the value of time. It is curious 





























Fig. 8S-ADJUSTING ROOM 


meters are subjected to a test extending over a period of 
fully three months, daily comparisons being made with 
the time ball at Fort William. This ball answers the 
same purpose to vessels lying in the river Hooghly, as the 
similar ball on'the observatory at Greenwich, and it can be 
seen from the roo of the instrument office by the aid of a 














Fig. 1O-ANEROID TESTING 


telescope. An astronomical clock by Cooke is also used 
for testing chronometers, and to facilitate taking readings 
a telephone attachmentis provided, whereby the beat of the 
escapementis easily and distinctly heard. The accuracy and 
sensitiveness of the chemical balances and weights used 
in the Indian Government factories are here also checked, 














| the™form of an oblong on the flat roof of the office. 


| Fourteen times round this oblong are equal to one mile, 
and along it a perambulator, to the hub of which the 
| cyclometer is attached, is wheeled. 
| Passing next to the second floor, we find first a large 
| serviceable instrument store, wherein all instruments 
| which have been repaired, or new instruments ready for 
| delivery, are kept until required for issuing. As giving an 
| idea of the magnitude of the demands to be met, we 
| may remark that during the past three years 361 theodo- 
| lites, 678 levels, 455 prismatic compasses, 9129 measuring 
tapes, 2577 boxes of drawing instruments, and 3169 plane 
tables, represent the new instruments issued from this 
department. A packing department, a paint shop, various 
| administrative offices, a drawing-office, and watchmakers’ 
| shop are also situated on the second floor of the main 
building. Here also is to be found a repairable instru- 
| ments store, wherein the returned instruments are kept 
| until the shops are ready to deal with them. 
| Passing across a bridge from the paint shop, we enter 
the brass polishing and plating departments. In Fig. 9 
|a view of the plating apparatus is shown. This was 
supplied by Canning and Co., of London, and deals with 
| the deposition of nickel, copper, silver, and gold. A 
| second bridge leads out from this department into the 
bronzing shop, the leather workers’ department, and the 
condemned instrument store. A small observatory and 
transit house are situated on the flat roof of the main 
building. 

It may be of some interest in passing to make a 
reference to the theodolites illustrated in Figs. 13 and 
14. That shown in Fig. 13 was made about 1830 by 
Troughton and Simons for the first great Trigonometrical 
Survey of India. It has a horizontal circle 36in. in 
diameter and a vertical circle of 24in. When first turned 
out it was regarded as a masterpiece of the instrument 
maker’s art. Since then it has been altered from time to 


| time, and the engraving shows it as it now appears stored 
| in the instrument office. 


For the sake of comparison 
we show in Fig. 14 a modern 12in. theodolite by the 
same makers, which is found to answer the purpose 
equally well. 
The draughtsmen employed in the office are recruited 
| from students of the Government School of Art in Cal- 
cutta, where mechanical drawing is taught, and, although 
neat in the execution of their work, they, like all Asiatics, 
do not possess much initiative. Altogether about 450 
| men are employed in these works. As living is so expen- 
sive in Calcutta most of the men live a long way out of 
the city; in fact, it is quite common for a man to walk 
| six or eight miles before he begins work, and to do the 
| same journey back home again in the evening. 





Fig. 9—PLATING SHOP 


to notice how the natives salaam and make obeisance to 
the machines they work when first coming into work in 
the morning. One day in the year a special festival is 
kept in honour of the machinery god, when everything is 
polished up and made scrupulously clean. This is about 
the only occasion when the men can be made to take a 
pride in keeping the shops clean. j 














Fig. 13—THEODOLITE OF 1830 


A great drawback to regular working lies in the fact that 
the faculties of a native artisan reach their maturity at an 
early age, say, from eighteen to thirty years of age, and after 
a few years the workman very often rapidly “ goes off” and 
becomes practically useless. The difference in quality 
and despatch of a man’s work in a year or two is some- 
times really startling. Frequently, however, a six to 
twelve months’ holiday back in his native village seems 


























Fig. 11—SEXTANT COLLIMATOR 


a very delicate balance being employed for this purpose. 
An important branch of this department’s work is the 
comparison of standard lengths, the final reference in 
such cases being made toa standard yard supplied by the 
Board of Trade in London to the Indian Government. 
Along a corner of the photo-litho office, closely adjoining, 


Generally speaking the natives can make a fair copy of 
anything given them, but like other Eastern peoples, they 
lack the power of thinking out things for themselves; 
however, a few of the men with better training and oppor- 
tunities are developing more self-reliance, and can be 
depended upon to a certain extent. These are gradually 


Fig. 12—SPIRIT LEVEL TESTER 


to put him right again for a time. It may be the climate 
or the effects of indulgence in opium and _ native 
| spirit, but it is difficult to trace this peculiarity to its 
| true cause. Boys are taken on at an early age and given 
| Rs. 2, or 2s. 8d. per month, their pay advancing by 
‘increments as they become worth it. A good workman 
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earns what would be equivalent to from 30s. to 40s. a 

onth, though one or two of the very best men make up 
to 808. Two hundred and thirty-five posts in the work- 
shops are pensionable, which makes it worth while for a 
man to give his best years to the service of the office, in 
the hope of having his old age provided for. Careful 











Wb gizeer 





Fig. 14—MODERN THEODOLITE 


checks and records are kept on all work as it passes 
through the shops, so that bad work can be traced to the 
person responsible for it. 

In conclusion, we have to thank Colonel F. B. Longe, 
R.E., Surveyor General of India, for his kindness in 
allowing the information contained in this article, and the 
engravings accompanying it, to be published. 


IRON AND STEEL INSTITUTE. 
No. II.* 


Tur Duke of Devonshire presided when the conference 
was resumed at Buxton on Wednesday, September 28th. 
The first paper taken was that by Mr. Arthur Hague 
and Professor Thomas Turner, “‘ The Influence of Silicon 
ved Pure Cast Iron,” of which a brief abstract is given 
Ow 


In October, 1908, Mr. Hague was requested, starting with the 
purest materials available, to prepare a series of iron-carbon- 
silicon alloys with carbon in the neighbourhood of 3 per cent.; 
to study the temperature and volume changes of the alloys when 
cast, and to examine the microstructure and other properties of 
the preducts. As Mr. Hague is engaged in South Africa, his 
thesis is presented by Prof. Turner as nearly as possible in its 
original form. 

The following are among the interesting facts of which proof is 
given in the thesis :— 

1) There are three temperature arrests plainly shown through- 
out the series. The highest of these is not so distinct as the two 
others ; it corresponds with the beginning of solidification, and 
varies, somewhat irregularly, between 1195 deg. and 1247 deg. 
Cent. Probably the irregular results are due to supercooling 
effects arising from the rapid fall in temperature of the bars during 
the first two or three minutes in the mould. 

The second arrest is very distinct and fairly regular in character. 
It begins at 1136 deg. to 1138 deg. Cent. in the absence of silicon, 
and steadily rises to 1161 deg. Cent. with rather under 5 per cent. 
of silicon, This corresponds with the separation of the iron- 
carbon eutectic. 

_ The third arrest is also very distinct throughout the series, and 
rises from 700deg. Cent. with no silicon to 795deg. Cent. with 
4.83 per cent. This corresponds with the well-known pearlite 
point. The addition of 0.5 per cent. of manganese to a cast iron 
containing 3 per cent. of silicon lowered this pearlite point by no 
less than 87 deg. Briefly, therefore, it may be stated that the 
addition of silicon tends to bring the three arrest points closer 
together, while the presence of a little manganese keeps the two 
lower arrests further apart. 

(2) The extensometer curves show that, as previously recorded, 
abar of pure “‘washed ” cast iron contracts uniformly in length 
during and after solidification, there being only two small arrests, 
at the eutectic and pearlite points respectively, which are scarcely 


noticeable in the reduced curves. On the first addition of silicor, | 


though only 0.23 per cent. was added, the bar expanded imme- 
diately after solidification, and there was another marked expan- 
Sion at or near the pearlite point. The expansion in the subsequent 
bars, which are still white and contain up to about 1 per cent. of 
silicon, is practically constant ; but with 1.19 per cent.. of silicon, 
when graphite separates, there is a marked increase in the first ex- 
pansion, which is not only larger in quantity, but also extends over 
more thandouble thetime. With more silicon (5to8 per cent.), as 
the separated graphite becomes smaller in size the first expansion 
tends to become rather less marked, though still large, and the 
second expansion apparently disappears. Probably what really 
happens is that the two expansions merge into one another, and 
hence the breakin the curve disappears. The real. total expan- 
sion is, however, almost identical in all the grey-irons if deter- 
mined by the difference between the area enclosed by the standard 
curve and that of any iron of the grey series. 





* No. I, appeared September 30th. 





The paper was, in the absence of Mr. Hague, presented 
by Professor Turner, and it was followed, for the purposes 
of joint discussion, by Mr. H. I. Coe’s thesis on “ Man- 
ganese in Cast Iron and the Volume Changes during 
Cooling,” an abstract of which follows :— 


Réaumur appears to have been the first to state that certain 
metals—such as cast iron, bismuth, and antimony—expand on 
solidification. Wrightson proved conclusively by means of the 
‘‘tektometer” and the ‘‘ oncosimeter” that a Cleveland foundry 
iron possessed less density in the solid state near the temperature 
of liquefaction than in the liquid state ; in other words, that there 
must be an expansion of the iron while passing from the liquid to 
the solid state. Keep first evolved an apparatus which recorded 
volume changes from the commencement of solidification down to 
the ordinary temperature. The chief drawback of the experiments 
described in his paper was the absence of any temperature deter- 
minations, and it was not until 1906 that a simple apparatus 
correlating both volume and temperature changes was devised, 
and described in the ‘‘ Journal” of the Iron and Steel Institute by 
Professor Turner. 

What was probably the first systematic research on volume 
changes was that described by Professor Turner and Mr. M. T. 
Murray in a paper to the Institute of Metals. The relation 
brought out between the curves of expansions during the solidifica- 
tion of the brasses and the accepted equilibrium diagram was very 
remarkable, and it was to investigate further this relationship 
of expansion to ordinary microscopic and pyrometric data that the 
author, under the guidance of Professor Turner, pursued the 
following research on the influence of manganese on the volume 
changes during the cooling of cast iron. 

The author’s research was divided into two sections, the first of 
which dealt with the effect of manganese on white iron, and the 
second with the effect on grey iron ; and he found that the effect 
of manganese on the volume changes of white iron during solidifi- 
cation is to produce expansions that form a regularcurve with the 
percentage of manganese, and that the expansion on solidification 
of grey iron was in every case relatively large, but the results did 
not permit of a definite curve being deduced. After a drop of 
1.6 per cent. the expansion was greater with increase in manganese, 
reaching a maximum at 10 per cent., after which it fell away, 
rising once more as the manganese reached 17.5 per cent. 

Mr. E. H. Saniter referred to the interesting fact which 
was brought out in both papers, that manganese 
increased the brittleness of cast iron. He had always 
believed that with over .1 per cent. there was an increase 
in the combined carbon; but whether it increased the 
combined carbon or not, there appeared to be no 
question as to the influence of manganese in producing 
brittleness. 

Mr. J. E. Stead said that the work which had been 
accomplished by the authors of these papers was of 
a colossal character; but in spite of the enormous num- 
ber of experiments that had been made, it would seem 
that the research had not gone quite far enough to 
generalise and explain beyond all doubt what was the real 
meaning of the peculiar changes recorded. It was very 
interesting to note the effect produced by small quantities 
of manganese, and, as Professor Turner had stated, phos- 
phorus and sulphur, and, in fact, almost any impurity, 
brought about a very similar result. With regard to the 
effect of silicon, he had dealt with that in his presidential 
address before the Chemical Section of the British 
Association at Sheffield, and the object should now be 
to find out the reasons underlying these facts. He would 
suggest as a direction in which further work should be 
carried out that an endeavour should be made to get the 
graphite as fine as possible, and equally distributed 
through the material. In that way a very strong com- 
bination would be formed, unlike the tendency of coarse 
graphite, which had the effect of setting up areas of 
cleavage, with consequent early breaking down of the 
material. He was much interested in the statement 
made by Mr. Coe with regard to the existence of practi- 
cally pure eutectic with 4.05 per cent. of carbon and 26 
to 28 per cent. of manganese. The explanation offered 
by the author that the eutectic probably consisted of the 
carbide Fe;C Mn,C, and a solution of this carbide in 
iron was probably correct. 

Mr. E. Adamson, referring to Professor Turner’s man- 
ganese curves, said that with regard to the alloy which 
was used, he had his doubts from works experience 
whether it would be possible to get perfectly scientifically 
homogeneous material suitable for the tests. With 
regard to the hardness tests, combined carbon was usually 
accepted as an indication of hardness, but every-day 
experience did not confirm the statement made that 
the softest bar was obtained with .97 and 1.04 combined 
carbon. He had made a careful study of the curves in 
the paper, and he did not think it could be claimed that 
silicon was the direct cause of the first arrest. It was 
more probable that temperature itself was the primary 
cause and that silicon only acted through its influence on 
temperature. It had been shown in a paper he read in 
1906 that the addition of .66 silicon increased the 
temperature from 1215 deg. Cent. to about 1240 or 
1244 deg. Cent. The statement made that hardness was 
increased after 2 per cent. of silicon was not confirmed in 
works practice. Such a material showed very high com- 
bined carbon, and it was essential in machining that 
the casting should have a very low combined carbon. 

Mr. W. H. Hatfield said that the influence of silicon 
was originally supposed to be due to the gradual precipi- 
tation of carbon as graphite as the silicon increment 
increased. He had shown in his Carnegie memoir in 
1906 that the addition of silicon did not seem to have 
any effect on the carbon until a certain percentage of 
silicon had been added, when the change took place all at 
once. One of the tables in Prof. Turner’s paper showed 
that up to .9 per cent. of silicon the carbon was practically 
unchanged, but that with 1.19 per cent. of silicon the 
change took place from a white iron to a grey iron. 

Mr. F. W. Harbord, referring to the hardening effect of 
silicon up to 1 per cent., expressed the opinion that that 
was due to the carbon present in hard steel. He pointed 
out that in practically carbonless steels the silicon did not 
have the same hardening effect. 

Prof. Turner, in his reply on the discussion, stated 
his entire agreement with Mr. Stead on the necessity 
of framing an explanation of the observed facts. In 
his (Prof. Turner’s) opinion’ it would, however, be 
necessary to- collect further facts before attempting to 
generalise. Mr. Adamson had suggested that some of the 





alloys might not be homogeneous, but that possibility had 
been recognised and the necessary precautions had been 
taken. The suggestion that silicon did not reduce the 
total carbon might be true within the limits of works 
practice, but beyond those limits it was an entirely 
different matter. He had not suggested that silicon was 
the direct cause of the arrest, but that, as Mr. Adamson 
had stated, it was rather the indirect cause, by reason, 
probably, of the transformation of one kind of carbide into 
the other. He could confirm the observation as to the 
sudden change which took place with a certain pro- 
portion of silicon in the presence of carbon. 

The President moved a vote of thanks to the authors 
of the papers, which, he said, had opened up fresh fields 
of investigation in a very interesting branch of research. 

The next paper taken was that by Mr. C. A. Edwards 
on the “ Theory of Hardening Carbon Steels,” of which 
we give only the conclusions :— 


(1) The author considers there is ample evidence for regarding 
the B-iron theory as applied to the explanation of the increased 
hardness of quenched carbon steels as untenable. 

(2) The physical interpretation of the first critical point or 
range, which occurs in steels containing from 0 45 to 0.89 per cent. 
of carbon, is that it is the change from the ¥ solid solution into 
a-iron. Therefore, strictly speaking, this is not the same point as 
the Ar, of pure iron. 

(3) The hardening of carbon-steel tools by quenching is due to 
the retention of the solid solution of carbide of iron in ‘y-iron. 

(4) Whilst the power of hardening depends upon the fact that 
iron exists in the y state at high temperatures, and will dissolve 
carbon, it also depends upon the fact that this solid solution 
decomposes with slow rates of cooling into a-iron and carbide of 
iron, and that some force must be applied to prevent this inversion 
taking place. 

(5) This force is brought to bear upon the steel by rapidly 
quenching from high temperatures. It is probably mechanical 
force exerted by the sudden contraction of the outer shell of the 
specimen. 

(6) The mechanical pressure exerted in this way and the pres- 
sure of solution are no doubt the principal factors in the hardening 
of carbon steels by quenching. 

(7) The suggestion is made that there is no constitutional differ- 
ence between the so-called austenite and martensite, and that the 
apparent difference is due to the twinning of the + solid solution 
crystals, caused by the mechanical pressure absorbed in suppress- 
ing the decomposition of this solution into a-iron and carbide of 
iron. 

Professor J. O. Arnold, in opening the discussion, said 
he had read Mr. Edwards’ paper with very great interest, 
and so thoughtful a contribution from a relatively young 
man suggested a brilliant metallurgical career for the 
author. He believed that the propositions put forward in 
the paper would be generally accepted, and might be the 
means of removing the main difference existing between 
the carbonist and the allotropist schools. It was essen- 
tial at the outset, however, before prosecuting this inquiry 
further, to come to an agreement as to the proper method 
of taking the cooling curve of pure iron. It had been 
shown at Sheffield in the year 1896, by the inverse rate 
method of taking the curve, that the evolution of heat 
at 750 deg. Cent. was a double one. In the year 1904 the 
cooling curve of pure iron was taken by the differential 
method, which did not show that double point in the 
curve, but this year at Charlottenburg, where a most 
delicate recalescence apparatus had been installed, they 
had taken the cooling curve of pure iron, and it was 
practically a replica of that obtained at Sheffield fourteen 
years before. He hoped that this confirmation of the 
earlier results would cause an agreement to be reached 
between the different schools at a very early period, and 
he believed that the paper presented by Mr. Edwards 
would greatly help towards that end, and would unite 
them all upon one common ground. 3 

Mr. E. H. Saniter said that the paper contained a great 
deal of new thought and suggestive matter. The conten- 
tion that Beta iron had nothing to do with the hardening 
of steel seemed to be well founded. The parallel drawn 
between quenched steels and certain alloys was interest- 
ing, but it did not seem to be quite sufticient for assuming 
that a condition of solid solution accounted for the great 
hardness of quenched steel. Keferring to the suggestion 
that austenite and martensite were practically the same, 
was it not the case that in carbon steels austenite was 
considerably softer than martensite? The fact brought 
out by Mr. E. G. Herbert that high speed tools gave 
better results when tempered by working hot seemed to 
show that their austenite structure required to be some- 
what modified before the best results were obtained. 

Professor Turner joined in the hope that the paper 
would have the effect of bringing the two schools of 
thought nearer together. He rather questioned the state- 
ments made by Mr. Edwards on the subject of twinning, 
concerning which no evidence had been brought forward. 
Twinned crystals were generally produced as the result 
of annealing, and he was by no means clear that pressure 
alone was sufficient. 

Dr. H. C. H. Carpenter believed that this was one of 
the best papers that had ever appeared on the subject. 
With regard to the differences existing as to which method 
of taking cooling curves was to be preferred, he thought 
that was a subject which might very properly be referred 
to the Physical Society. Mr. Burgess, of the American 
Bureau of Standards, had published an exhaustive paper 
on the subject, in which he suggested combination of 
the time temperature, with the differential method. His 
own view was that Professor Arnold laid rather too 
much stress on the difference in the form of the curves 
taken by the different’ methods, and that there was no 
essential discrepancy between them. 

Mr. J. E. Stead thought that before any decision was 
reached in the matter, with a view to bridging the differ- 
ence between the two schools of thought, the opinion of 
M. Osmond ought to be obtained. It was M. Osmond 
who discovered what he alleged to be austenite. What 
had been said with regard to twinning in the pure car- 
bon steel was very interesting. He, personally, had never 
detected anything of the kind in ordinary carbon steel. 
A point which ought to be taken into consideration was 
that austenite was slightly less magnetic than hardenite, 
but not quite so hard. He hoped that the whole of the 
questions relating to hardened steel would now be more 
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fully discussed. With regard to the pressure theory, had 
it occurred to Mr. Edwards that when a bar of steel was 
heated to redness and quenched, the outside edge was not 
under pressure, but in tension, and that if his theory were 
correct the steel should be soft outside with a hardened 
interior. 

Professor A. McWilliam repudiated the suggestion that 
metallurgists should deliver themselves into the hands of 
the Physical Society or any other society of amateurs in 
this work. He would refuse to be bound in the matter of 
taking cooling curves, even by a special committee of the 
Tron and Steel Institute. The inverse rate method showed 
two points at 750 deg. Cent., which were not shown by 
the differential method, and it might be that the discovery 
of those two points would in the end yield important 
information. 

Sir Hugh Bell congratulated the author upon the 
interesting discussion which the paper had produced. He 
entirely agreed with Professor McWilliam in his refusal 
to be bound by the opinions of any purely theoretical 
society. The Iron and Steel Institute was, in the first 
place, a practical and technical organisation, and it was 
curious to hear a discussion now taking place on these 
lines on a matter which had interested, the human race 
ever since iron was first manufactured. As to the real 
explanation of the facts the industry was very nearly as 
much in the dark as ever, and it would seem that the 
whole practical work of the industry depended upon a 
term upon the definition of which no agreement had been 
reached. 

At this point the discussion was adjourned until the 
following day. 


The afternoon was devoted to visits and excursions. 
A large number of members took part in the visit to the 
Devonshire Works of the Staveley Coal and Iron Com- 
pany, where modern plant is in operation, and to the fine 
shops of the “ Broad Oaks” Ironworks of Markham and 
Co., Limited, Chesterfield—see below. 

There were also excursions to Haddon Hall, Castleton, 
and to Chelmorton and Harpur Hill, and at the last- 
named place an opportunity was afforded of witnessing a 
large blasting operation at the quarries of the Buxton 
Lime Firms Company, Limited. 

The Institute dinner was held in the evening at the 
Palace Hotel, Buxton, under the presidency of the Duke 
of Devonshire. There was a large demand for tickets, 
and to meet this a second dinner was served at the Empire 
Hotel on the same evening. 


The Duke of Devonshire presided over the final meet- 
ing on September 29th. 

Mr. Edwards, replying to the discussion on the paper 
read the previous day, said that it had largely 
turned on the relative value of the two methods 
of taking cooling curves. He hoped Professor Arnold 
would excuse him if he said that he had no settled con- 
viction as to which was the better method. The double 
point found by Professor Arnold at about 750 deg. Cent. 
was an important discovery, but as steels containing 
more than 0.45 per cent. carbon did not show it, and 
especially as 0.90 per cent. carbon steel showed only one 
point, namely, at 710 deg. Cent., he did not think it would 
be necessary to modify the conclusions put forward in the 
paper. The point advanced by Professor Arnold on the 
subject of solid solutions was an interesting one. He was 
at present conducting a research on the problems 
involved, and the data accuniulated promised to be very 
useful. Both Professor Turner and Mr. Stead had asked 
for evidence in connection with twinning. It was 
generally recognised that crystals of pure gamma iron 
when subjected to stresses became twinned, and 
as at high temperatures carbon steels were homo- 
geneous solid solutions of carbide of iron in gamma 
iron, that is were isomorphous with gamma iron, 
they must possess the same property of twinning. 
Therefore, when these solid solutions were subjected to 
pressure the crystals must become twinned. It was, 
however, necessary to show that pressure was brought 
to bear in the process of quenching. If, as stated by 
Mr. Stead, and as he believed to be the case, the outer 
surface of a round bar of steel on quenching was really 
in tension and the interior in compression, that showed 
the existence of the necessary pressure. Both Mr. 
Saniter and Mr. Stead raised the question of the relative 
hardness of austenite and martensite. It was very 
difficult to make exact comparisons. Austenite was, 
however, supposed to be softer than martensite, and 
yet in experiments with a hardened high-speed steel 
he had obtained a Brinell hardness figure of 866, a 
figure which, he believed, had never been reached for any 
quenched carbon steel, which was a curious result, in view 
of the fact that high-speed steel could be regarded as 
consisting of pure austenite. The fact that Monsieur 
Osmond, in a steel bar containing less than .09 per cent. 
of carbon at one end, and gradually increasing in carbon 
up to 2 per cent. at the other end, had found that after 
being quenched from high temperatures, it showed by the 
scratch test the maximum degree of hardness at the low 
carbon end was,.he believed, explained by the fact that 
the solid solution pressure increased as the carbon in- 
creased up to .9 per cent. carbon, and then decreased as 
the carbon increased up to 2 per cent. 

On the motion of the President a hearty vote of thanks 
was accorded to the author. 

Mr. D. F. Campbell then presented his paper on 
“Electric Steel Refining,” which we print in full on 
page 395. 

Mr. E. H. Saniter said that although he had a great 
belief in the future of electric furnaces for certain pur- 
poses and, agreed with much that the author stated, 
there were certain conclusions from which he was bound 
to dissent. He noticed, for instance, that the author 
considered it economical to tap the steel short of heat 
from a Talbot furnace, and heat it up in the electric 
furnace, whereas the Talbot furnace would surely heat 
the steel more economically. Mr. Campbell also stated 
that he could get a 15-ton charge every two hours out of 





a 40-ton basic open-hearth furnace, which would be about 
1000 tons per week, or nearly equal to the output of 
a 140-ton Talbot furnace. He did not see how that was 
going to be achieved. He agreed with the author that 
the manufacture of rails by the electric furnace was not 
likely to become general, and he was strengthened in this 
belief by the fact that at South Chicago, although the 
furnace had been operating there for about fifteen 
months on rail steel, no attempt had yet been made to 
put up other furnaces, and deal with the whole of the rail 
output in the electric furnace. An obvious criticism of 
the paper was that it gave very little information as to 
costs, and, he thought it was about time that some 
definite figures in this connection were produced. With 
regard to desulphurising, many theories had been put 
forward, but as a matter of fact it was possible to 
desulphurise without the electric furnace, although other 
rocesses were not, perhaps, so effective. He rather 
Soubat if the calcium carbide which undoubtedly 
formed in the Heroult furnace had anything to do with 
the desulphurisation. 

Mr. L. Greiner thought that Mr. Campbell had adopted 
the correct attitude in not favouring any particular type 
of furnace. It was interesting to note that at the pre- 
sent time there were 35 induction furnaces in operation 
and 77 electrode furnaces, of which 29 were Heroult 
furnaces, although the position occupied by other types, 
notably the Girod, was very creditable. Experience had 
shown that the capacity of the Heroult furnace was sur- 
passed by those of other inventors. At South Chicago 
the Heroult furnace fed with liquid steel coming from 
the Bessemer converter had a capacity of 15 tons, but 
at Ugine, where the Girod furnace was in operation, a 
production of 15 tons had been obtained from a 12}-ton 
furnace, although working on cold scrap. If charged 
with liquid steel the output could easily be raised to 20 
tons. 

Mr. E. G. Ibbotson said that calcium carbide was pro- 
duced in the Roechling Rodenhauser furnace as well as in 
the Heroult. He would point out in connection with 
electric furnaces that what might be gained in some cases 
by the high power factor was lost owing to the fluctua- 
tions of load. With regard to steels required for the 
Sheffield trade, it had yet to be proved that the 
electric furnace was suitable for dealing with the highest 
quality. It was a question whether arc furnaces with 
their intensely hot areas might not seriously affect the 
high carbon steels such as were produced in Sheffield. 
At the same time it was clear that regulation and control 
of the heat was admittedly much better in the electric 
furnace. 

Mr. J. H. Heap said the question was entirely a com- 
mercial one, and the question had to be considered on its 
merits for different applications. In the case of fine 
crucible steel there was a considerable margin in favour 
of the electric furnace on the basis of 4d. per unit; but, 
at the other end of the scale, in dealing with pig iron, the 
figures were not favourable to the electric furnace. 
Between those two extremes there were intermediate 
stages where the electric furnace could be economically 
introduced. An obvious application was that of refining 
common Bessemer steel, and he did not think that Mr. 
Campbell would have much difficulty in proving his case 
under that head. More information was required as to 
the results achieved by the Illinois Steel Company, and 
it would be very interesting to have analyses of some of 
the finished steels made during the last three months, as 
it had been stated quite recently that these finished 
steels were only of good average quality. In view of the 
importance of the subject he suggested that electric 
furnace problems should be investigated by a committee 
of the Institute. 

Mr. T. Rowlands thought it would be more correct to 
say that at South Chicago they were experimenting with 
the Heroult furnace rather than that they had adopted 
it. Reference had been made by several speakers to 
questions of cost, and he would like to be informed what 
the cost had been for electrodes in the large size furnaces. 
He understood that the carbon electrode had caused a 
great deal of trouble, and that it had been necessary to 
use graphite electrodes costing 15 to 16 cents per pound. 

Mr. F. W. Harbord said it would be admitted that from 
an economical point of view the electric furnace could 
easily compete with the crucible, and the only question 
was as to the quality of the product. He thought it 
must now be admitted that for all practical purposes 
the quality was equal to crucible steel. There might be 
some very special qualities of steel which would only be 
produced from a careful selection of materials melted in 
the crucible, but for 90 per cent. of the purposes for which 
tool steel was required, electric steel made in any of the 
well-known furnaces met all the conditions. For inter- 
mediate steels, and the making of axles and tires, he 
believed there was a great opening for the electric 
furnace. It was a dear melter, but an economical refiner. 
The electric furnace should prove very useful for those 
high-priced materials which were required to be low in 
phosphorus and sulphur, but engineers would not pay the 
extra cost which would be involved in making rail steel 
in the electric furnace. 

Mr. Campbell then replied on the discussion. He said 
that some of his figures had been questioned by Mr. 
Saniter, but he only meant to claim the output stated as 
a possible one, and in some works in Germany a 7-ton 
furnace was producing about 24 tons every two hours, 
using cold scrap. It had been suggested that the South 
Chicago installation was an experimental one. It was 
certainly experimental as regarded rail steel, as, until the 
rails which had been laid on the road of the New York 
Central had had about a year’s service, it was impossible 
to decide if it would pay to make rail steel in the electric 
furnace. In the meantime the furnace was being chiefly 
used in making steel for axles and tires. It had to be 
borne in mind, considering the possible abandonment of 
the Bessemer rail process at South Chicago, that improve- 
ments had lately been made in the Bessemer process 
which might to some extent counterbalance the advan- 
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tages claimed for the electric furnace. He agreed that 
there were certain cases where the crucible would alwa: 
hold its own, but there was a large quantity of steel used in 
Sheffield in the manufacture of which the electric furnace 
could be usefully employed. With regard to the power 
consumption this varied considerably, but he had figures 
for different requirements showing in one case ay 
average of 111 kilowatt hours per ton, and in another cage 
of 177 kilowatt hours per ton. An important point jn 
connection with the electric furnace was the removal of 
the oxygen in addition to the sulphur and phosphorus, 

A paper was then submitted, in the absence of the 
author, Mr. J. J. E. Schuurman, on “ The Utilisation of 
Electric Power in the Iron and Steel Industry, with 
special] reference to the Economical Speed Regulation of 
the Motors.” The following is an abstract :— 

The author, after commencing his paper with references to the 
utilisation of waste gases, system of supply, speed regulation of the 
motors for different purposes, such as rolling mills and blowers 
resistance regulation for induction motors, and power factor, deals 
in some detail with various systems of speed regulation. The first 
system dealt with was the Scherbius system of regulation, brought 
forward by Dr. A Scherbius. In this, instead of connecting a 
variable resistance to the slip rings of the induction motor, these 
are connected with a so-called ‘‘ regulating motor,” which is of the 
three-phase commutator type—see Fig. 1. Its purpose is to make 
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Fig. 1—PRINCIPLE OF SCHERBIUS REGULATION 


use of the slip energy which was formerly lost in resistance, and to 
convert it into mechanical energy. It is generally shunt-excited, 
and is so wound that it possesses no inductance, and hence for all 
practical purposes can be regarded as operating as a continuous- 
current machine. The question how the slip energy which the 
regulating motor converts into mechanical energy can be most 
favourably recovered can be solved in two different ways. In the 
first place, the regulating motor can be coupled ‘mechanically 
to the main motor, so that the slip energy is given back to the 
main driving shaft—see Fig. 2. In the second place, the 
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Fig. 2—SCHERBIUS REGULATION WITH DIRECT-COUPLED 
REGULATING MOTOR 
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regulating motor can be coupled with a small induction generator. 
This regulating set converts the slip energy into electrical energy, 
and returns it to the line—see Fig. 3. he first arrangement, in 
which the regulating motor is coupled directly or by means of a 
belt to the main motor, is in general the better one, as the 
available energy on the main shaft remains constant—that is. with 
decreasing speed the torque can be increased. In case of the 
arrangement with the regulating set only a constant torque 1s 
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Fig. 3-SCHERBIUS REGULATION WITH REGULATING SET 


available—as in the case of regulation by resistance—so that re 
output must decrease with decreasing speed. Further, the tota 
efficiency is more favourable in the case of mechanical coupling 
between the regulating motor and the shaft of the main motor. 
However, this arrangement is not always possible, as with it the 
regulating motor must follow the apeod fluctuations of the pee 
motor, and on this account becomes too expensive for very wide 
ranges of regulation. In such cases the regulating set, which runs 
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, ius regulating system lies in the possibility of extending the | factor lead i ‘ . | experiments upon the fatigue of metals carried out the author 
Scherbin above synchronous speed. In order to obtain over- ~ in order to compensate for the lagging cur in the Mechanical Engineering Laboratory of the Municipal 
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erchronoe speeds it is only necessary to reverse the direction of 


excitation of the regulating motor. The latter then runs no 
na r as a motor, but as a generator. It does not take up slip 
onl but, on the contrary, delivers slip energy to the main 
onl The Scherbius system also permits of compensating the 
ye ‘difference between current and voltage of the main motor, 
: power factor becomes unity independently of the load. 
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x goon system, designed to bring about an economical + ap 
vulation of induction motors, is shown diagrammatically in 

Pi 4, and is due to Mr. C, Kriimer. The slip rings of the 
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Fig. 4—PRINCIPLE OF KRAMER REGULATION 


main motor are connected to a rotary converter which changes 
the slip energy into continuous current. The latter is used to 
feed a continuous-current shunt motor, which is coupled 
mechanically to the induction motor and returns the slip energy 
to the main driving shaft. The speed is regulated by varying 
the resistance in the shunt field of the auxiliary motor. When 
resistance is cut out the armature voltage and tbe continuous- 
current voltage of the rotary converter will increase. At the same 
time the alternate-current voltage at the slip rings must increase, 
as the continuous-current and alternate-current voltage of a rotary 
converter stand in a fixed relation to each other. The speed of the 
main motor will thus decrease, The speed of the rotary converter de- 
pends upon the rotor frequency of the main motor, and is proportional 
tothe regulation. When the main motor runs at normal speed, the 
slip and rotor frequency are small, and the rotary converter turns very 
slowly ; when the regulation is 50 per cent., the rotor frequency is 
50 per cent. of the line frequency, and the speed of the rotary 
converter increases proportionally. As the voltage at the slip 
rings should also increase in proportion to the regulation, and as 
in general voltage and speed are proportional values, it results that 
the design of the rotary converter is practically independent of 
the amount of speed reduction required. For this reason the 
Kriimer system is very suitable for wide ranges of regulation. The 
available —— remains constant over the entire range of regula- 
tion, as the slip energy is returned to the main driving shaft. A 
disadvantage of the Kriimer system, as compared with the Scherbius 
system, is its greater complication. More machines are necessary, 
and a special source of continuous-current energy is required for 
their excitation. Also, it cannot be so easily used in connection 
with existing motors. 

The single-phase commutator motor of the Déri type offers a 
third solution to the problem of economical speed regulation. It 
comes into question especially for smaller outputs, and has the 
advantages of extreme simplicity and ease of regulation. This motor 
belongs to the repulsion motor class, and its principle is well 
known. For each pair of poles the motor has four brush holders, 
two of which are fixed and two movable. Each set of fixed brushes 
is connected electrically to a set of movable brushes. At rest, 
both are in line on the commutator in the pole middle. When 
the movable brushes are shifted to the right, the motor 
turns to the left, and vice versa, The result is that a 
reversal is possible without any switching over. The farther the 
movable brushes are shifted from the zero position, the more 
the torque increases, Normally the motor can start with two to 
two and a-half times the normal torque, and possesses a large over- 
load capacity. When required, it may be designed for still higher 
starting torques, As said before, the great advantage of the Deri 
motor lies in its extreme simplicity ; the entire regulation—start- 
ing, reversing, and adjusting of all speeds between standstill and 
10 per cent. above synchronism—is effected merely by shifting the 
brushes, Beyond a two-pole stator switch no other switches, trans- 
formers, &c., are needed. , 

The author claims that he has shown that economical speed 
regulation for alternating-current motors, both of large and small 
output, may now-a-days be obtained. It has also been explained 
that the inherently low power factor of iron and steel works instal- 
lations can be greatly improved, when one or more induction 
motors of the plant are arranged for speed regulation according to 
the Scherbius or Kriimer systems before described. 

_Mr. G. H. Cooke said that as Mr. Schuurman stated in 
his paper it was generally acknowledged that three-phase 
current was preferable to direct current for use in steel 
and all other large works, owing to the ease with which it 
could be transmitted and the simplicity and reliability of 
the motors. Alternating current, however, ascompared with 
direct current possessed two disadvantages—one was that 

he motors did not lend themselves readily to speed varia- 
tion, whilst the other had relation to the power factor, which 
in iron and steel works was generally low. The author had 
explained one or two means of overcoming these difficul- 
ties, and the Scherbius motor which he described was 
— of dealing with both simultaneously. Thus a 

cherbius motor, used for regulating the speed of an in- 





rents produced by other motors. In this way the power 
factor of a whole works could be very much improved, 
and even brought up to unity by using a Scherbius set 
with one or more of the large motors, preferably those 
on which some speed regulation wouid be advantageous. 
In this way the Scherbius sets might serve a double pur- 
pose. This rectification of the power factor was of great 
importance. In the first place, it permitted smaller feeders 
to be used; and in the second, it allowed the generating 
plant to be employed to much better advantage, thus re- 
ducing capital expenditure and generating costs if the 
power was obtained from a private plant or, by enabling 
a minimum power factor to be guaranteed, allowing better 
terms to be made if the power had to be purchased from 
asupply company. Another application of the Scherbius 
motor was to buffer fly-wheel sets. Hitherto the most 
extensively used sets of this description had been operated 
on the Ilgner system. The advantages of this system 
over the Ilgner were that the machines were smaller, in 
that the Scherbius motor had only to control the induc- 
tion motor coupled to the fly-wheel, and which only had 
to deal with the excess of the peak loads over the average 
load instead of with the whole load, as in the case of the 
Ilgner, and that the whole efficiency was better, as a 
large proportion of the power was delivered without 
transformation to the main motor. 

Mr. C. A. Ablett, who discussed one or two points of 
detail in connection with the paper, expressed the opinion 
that the Scherbius system was in some senses only a 
makeshift. 

Mr. Andrew Lamberton was glad to note that the 
author in dealing with the application of electricity to 
iron and steel works did not claim all the virtues for elec- 
tricity. Many considerations had to be taken into 
account in deciding upon what system should be installed. 
It was true that the heat efficiency of the gas engine was 









































Fig. 5S—PROF. J. H. SMITH’S APPARATUS 


double that of the steam engine, but it was to be noted | 
that in the modern plant which members had inspected | 
at Staveley the previous day, not a single gas engine 
was in service, which implied that consideration had been 
given to the greater reliability of steam plant. In Ger- 
many a combined system had been employed in which 
steam turbines took up the over load and lessened the 
danger of the gas engine falling out of step. He could | 
not help admiring the manner in which electrical engi- 
neers had applied their energies to overcoming the diffi- | 
culties which had hampered the utilisation of electric 
power in the iron and steel industry. Those efforts were | 
worthy of all admiration. It was probable that a com- 
bination of steam and electricity would form the best | 
unit, but it was unwise to dogmatise, as each case should | 
be considered upon its own merits. 

Mr. Walter Dixon said that everybody who took a | 
supply of alternating current at high voltages and low | 
frequencies was accepting current in a form which he 
would not put into his works if he had his own 
plant. The fact that there were so many difficulties in 
getting speed regulation with alternating current only | 
added to the mystery as to why that system was adopted | 


against direct current giving good speed regulation. 

Mr. W. J. Larke, referring to Mr. Dixon’s criticism, | 
said that while in those cases where speed variation was | 
required, the user might be involved in the troubles 
associated with brushes and commutators to a small | 
extent, that was not necessary for many applications of 
alternating current in steel work. He would like to ask | 
what was the maximum speed regulation possible, and if | 
50 per cent. or over had ever been obtained in practice. | 

A vote of thanks was accorded ‘to the author of the | 
paper, who will reply to the discussion in a written | 


contribution. | 
The last paper read was that presented by Professor | 
J. H. Smith, “Some Experiments on Fatigue of Metals.” | 
This paper runs into 71 pages, and is full of tables and | 
diagrams. An abstract can give only a bare ~idea of its 
contents. 





Technical Institute, Belfast. 

These experiments were not undertaken with the usual design 
of determining the number of repetitions required to bring about 
rupture with various ranges of load, but were for the express pur- 

of discovering a method for determining a series of Wéhler 
imiting ranges by experiments on a single specimen. 

So far as the writer is aware, nobody has the slightest idea as to 
when actual breakdown occurs—whether there is a gradual 
change in the character of the material, or whether its qualities 
remain practically unaltered until within a few moments of 
destruction. There have been no extensive series of statical tests 
carried out on materials fatigued in the Wohler test, apart from 
elastic limit determinations. Had experiments been carried out 
on fatigued material, the author is led to believe that the secrets 
of fatigue would have been revealed long ago. 

If the Wohler range is to play the important part in the study 
of strength of materials which one is led to believe it will, then 
any method that will enable an experimenter to obtain it without 
the elaborate series of endurance tests usually required is, in the 
author's opinion, a step of distinct value. 

The writer has discovered a method by which the limiting 
range or a value very near the limiting range may be determined 
in a few minutes for most materials not only for the case of equal 
and opposite stresses, but for any other conditions under which a 
limiting range exists. In fact, it would appear that a complete 
curve showing all possible limiting ranges for material in the 
primitive state may be found for many steels by experiments on a 
single specimen, without damaging the specimen, in shorter time 
than is often taken to carry out a complete teusile test by means 
of an ordinary extensometer and a statical testing machine.* 

In the author’s machine the stress ranges are obtained by means 
of revolving masses, and the mean stress of the range is varied by 
adjusting a spring. Fig. 5 shows clearly the important elements 
of the apparatus. The specimen A is attached at one end to the 
frame of the machine F, and at the other to a piece D, which may 
slide in the frame F, and which carries the shaft and the revolv- 
ing masses. The rotation of this shaft at high speeds intro- 
duces a fluctuating stress in the specimen A, varying according to 


| the simple periodic law. The spring G and hand wheel H serve to 


supply a constant mean tensile or compressive stress. 
For ordinary endurance tests the specimens are short and un- 


' supported, but when the strains produced by fluctuating stress 





























Swain Sc. 


FOR MEASURING FATIGUE OF METALS 


are to be determined and long specimens are required, to prevent 
buckling under the compressive stresses a special lateral support 


| is employed. 


The extensometer is of the Martens type. The double knife- 
edged piece & is pressed in suitable grooves cut in the chuck B! and 
in the bracket P. The concave mirror m, mounted on the double 
knife-edged piece /:, is shown in position. The image ef an orifice, 
about one-twentieth of an inch diameter, which is brilliantly 
illuminated by means of an arc in the lamp L, is focussed on the 
screen X by means of this mirror. The plane mirror m, mounted 


on the light shaft w and operated by means of the lever 7 from the 


excentric ¢, is employed when stress strain diagrams are required. 
In cases where rupture occurred the knife edge, with the mirror 
attached, was always found lying undamaged in the recess of the 


| framework ; this seems to be a little surprising, for the mirror was 
| only fixed to the double knife-edge piece by means of sealing wax. 


In order to define clearly the materials employed in these tests, 
the usual measurements were made by static test. The hardness 
tests were carried out with a ball 10 mm. diameter and a pressure 
of 3000 kilos., these being the usual values for this kind of test. 

The primary object of the author’s work was the determination, 
for the various steels employed, of the ranges of stress which corre- 
spond to rupture with one million repetitions when fluctuating at 
a constant rate of 1000 alternations per minute. 

The endurance tests were carried out in most cases on materials 
which had not been subjected to any heat treatment after manu- 
facture ; so that, unless specially indicated, the results are for 


| material in the primitive state. 


The results show the usual want of uniformity common to work 
of this kind. Some steels appear to give very fairly regular 
results, and only a few specimens are required to determine the 
range for one million reversals, whilst in others irregularities occur 
which make it almost impossible to determine this range with any 
degree of accuracy. 

Character of fracture in endurance tests—The machine has a 
mechanism attached which records automatically the kind of rup- 
ture, whether in tension or compression, and at the same time stops 
the driving motor. In the case of equal and opposite stress tests, 
fracture took place in tension in all but four examples. The 
reason for this will be made clear when the results of the experi- 


| ments on yield stresses are considered ; the samples which break 


in compression probably do so owing to some irregularity in the 





* As the terms “range of stress” and “mean stress” are frequently 
employed throughout the text, it is well to have no ambiguity as to their 
meanings. The “range of stress” is the algebraical difference of the 
maximum and minimum stresses: the ‘mean stress” is half the sum of 
the maximum and minimum stresses, 
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material. With high stress ranges and a few reversals, the 
fracture is very similar to that obtained for soft steels in ordinary 
tensile tests, showing local elongation more or less pronounced. 
With low stress ranges approximating to the limiting range the 
material ruptures in a manner similar to the hardest steels, the 
fractured surfaces being perpendicular to the centre line of the 
specimen. 

The author concludes— 

(1) That if a material be subjected to stress alternations of high 
periodicity and of fixed range, and compressive or tensile mean 
stress be gradually applied, a yielding condition will be found ata 
definite value of the applied mean stress, 

(2) That the yield is tensile if the mean stress is tensile, and is 
compressive if the mean stress is compressive. 

(3) That for equal and opposite mean stresses the magnitude of 
the yield range is the same. 

(4) That the Wohler limiting range for any material is a yield 
range. 

(6) That a series of yield ranges may be determined for most 
materials, by experiment on a single specimen, without damaging 
the specimen. 

Professor J. O. Arnold questioned the validity of the 
Wohler test. In 1905 he had dealt with the question of 
fatigue before the British Association, and had then 
pointed out that fatigue was used as a general term to 
explain all cases of fracture not understood. Asa matter 
of fact, it was the rarest thing in the world for a fracture 
of steel to take place under the Wéhler phenomenon 
under the large factors of safety which were allowed in 
modern practice. When fractures from the Wohler 
fatigue occurred they were almost entirely due to over 
annealing, but there were several other causes of fracture 
which had nothing to do with fatigue proper. It was 
slowly dawning upon engineers that under works con- 
dition 
because it gave no information which could not be equally 
well obtained for factor of safety purposes from an 
accurately taken elastic limit. Experiments carried out 
by Mr. Stead and himself had shown how important and 
dangerous the matter had become, more particularly in 
connection with the phosphorus content of steel, the 
Wohler test showing greater resistance to fracture with 
rising phosphorus. He would suggest that Dr. Smith 
should approach the subject a little more from the 
metallurgist’s point of view. 

The President moved a vote of thanks to the author, 
which was carried unanimously. 

The paper by Mr. George Chamier, “ The Hanyang Iron 
and Steel Works,” was taken as read. We give a brief 
abstract of it :— 


The marked success which has attended the establishment of 
iron and steel works at Hanyang (Hankow)—a central town in 
China, on the banks of the great Yangtse River—forms a striking 
exception to the development of other like industries in the Far 
East, where many causes have contributed to retard progress and 
disappoint the efforts of foreign enterprise. Although some 
advance is now being made in the gradual exploitation of the vast 
natural resources of the Chinese Empire, it must be admitted that 
progress is impeded by persistent opposition on the part of both the 
Government and the people. In the case of the Hanyang works, 
however, special circumstances have contributed to overcome these 
—_o and to assure a prosperous future to a most important 
industry. 

The project originated with the late Viceroy Chang Chihtung, a 
statesman of enhghtened views, and the first installation, for a 
daily production of 100 tons of finished products, was ordered in 
1880, and furnished by English and Belgian firms. The promotion 
of the scheme has been purely Chinese, and all the capital required 
has been obtained from local sources. 

One peculiar feature concerning these works arises from the 
labour conditions, which are so different to those obtaining in 
European and American communities. 

The extraordinary cheapness of manual work—the wages of an 
able-bodied coolie, working ten hours, seldom exceeding 4d. per 
day of our money—and the unlimited supply of labour at call, 
render the adoption of labour-saving machinery—so important in 
our workshops—unnecessary, and even prejudicial to the interests 
of the working classes. Thus most of the carrying work is done on 
human shoulders. The saving effected does not seem to be con- 
siderable, but it affords the means of finding constant employment 
for thousands of poor people. 

The main source of prosperity to the industry, as well as a sub- 
ject of much scientitic interest, lies in the remarkably rich deposits 
discovered in the neighbourhood. The Tayeh iron ore mine, which 
is only 80 miles distant from Hankow, is described as a veritable 
mountain of iron mineral, containing from 60 to 65 per cent. of 
metallic iron. 

Next in importance are the coal mines, which produce a large 
and ever increasing quantity of first-class coke. In 1908 the out- 
put of coal was 300,000 tons. The mines are situated at 
Vinghsiang, in Kiangsi Province, and about 250 miles from Han- 
yang, with @0 miles of railroad to the river, and water carriage all 
the rest of the way. 

The production of the Hanyang Iron and Steel Works comprises 
a large amount of pig iron of a superior quality, for which there is 
a good local demand, and considerable quantities are now being 
exported to America. The rolling mills turn out at present 
mostly steel rails and fastenings, for which the demand has been 
pressing. Ali the rails for the Peking-Hankow line—some 700 
miles—were furnished by them, and during the past year the 
requirements of other lines have been far more than the works 
could supply, the output being only about 1000-tons a week. 

The works have lately been amalgamated and incorporated into 
a company styled the Han-Yeh-Ping [ron and Coai Company;-under 
the presidency of H. E. Sheng Kung-pao. They employ about 
20,000 Chinese, with 24 Europeans at the works and 17 at the 
mines. . 

The management is exclusively Chinese, under the general 
direction of Dr. V. K. Lee, to whose energy, intelligence, and 
zeal in the cause much of the success of the undertaking is rightly 
attributed. He is assisted, in all businessdenartments, bya body of 
(hinese gentlemen, who are nearly all highly educated according 
to the Kuropean standard. 

The President announced that an invitation had been 
received from the Association of Italian Ironmasters and 
accepted by the Council to hold the next autumn meeting 
in Italy, visiting Turin and Rome. The first week of 
October, 1911, had been provisionally fixed for the visit. 

The President moved and Sir Hugh Bell seconded a 
vote of thanks to the local Reception Committee, and to 
all those who had thrown their works open to inspection 
or offered hospitality in other ways to the Institute. The 
vote was carried with acclamation. 

Sir Hugh Bell moved and Mr. J. E. Stead seconded 
a vote of thanks to the President, which was cordially 
agreed to. 

The afternoon of September 29th was devoted to visits 
of inspection to the works of the London and North- 
Western Railway Company at Crewe and a visit to 


the Wohler test was practically played out, | 








Manchestér, while a large number of members accepted 
the invitation of Lord and Lady Sheffield to a garden 
party at Alderley Park. 

On Friday, September 30th, the concluding day of the 
meeting, members were entertained at a garden party at 
Chatsworth by the President and the Duchess of Devon- 
shire. A very large number of members took advantage 
of the invitation, and the brilliantly fine weather made 
the function a most enjoyable one. 

THE VISITS. 

The works of the Midland Railway Company and the 
London and North-Western Railway Company have been 
so frequently dealt with that we shall say no more about 
the visits to them than that the hospitality of the hosts 
left nothing to be desired. 


The Broad Oaks Ironworks of Markham and Co., at 
Chesterfield, do not present any features of exceptional 
interest. The main products are large winding engines, 
of which several excellent examples were seen in progress, 
and structural work of all kinds. At the present time the 
company has in hand the conversion and strengthening 
of a number of bridges for the Midland Railway Company, 
and an ingenious “ home-made” device that is being 
employed for cutting off rivets attracted no little 
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APPARATUS FOR CUTTING OFF RIVET HEADS 


attention. The hand sketch given herewith will make 
the construction of the apparatus clear. Here A and C 
are two hydraulic cylinders. The ram of A is coupled to 
a crosshead B, which is guided on one of the shop columns. 
On B is swung a long arm carrying a heavy steel dolly E. 
The cylinder C works the catch rod D up and down. As 
D rises the lower catch engages the tail of the arm, and 
lifts the dolly, as shown in dotted lines. The tail then 
passes the catch, and the dolly falls by its own weight. 
The girder from which rivets are to be removed is placed 
upon a truck running on rails, and it is so arranged that 
both rivets, in an angle iron for example, are cut off at 
once. The device works excellently. 


The chief interest of the Devonshire Works of the 
Staveley Coal and Iron Company, Limited, which 
were visited on Wednesday, lies in the fact that, 
although the plant is barely three years old, it follows 
in many respects much older plants. For example, 
it is entirely steam driven, and except for the small 
amount that is burnt under the boilers, the gas, both 
from the blast furnaces and coke ovens, is allowed to go 
to waste. The blowing engines, too, are simple, and no 
particular effort has been made, here or elsewhere, to 
economise steam. The reason for this is, of course, that 
the ovens and blast furnaces produce far more gas than 
could profitably be used, and there is no need to husband 
it. The policy, however, takes no thought for the future. 
If some years hence new industries spring up around the 
works the possibility of supplying cheap power by gas 
engines will call for the consideration of the directors. 

But apart from this prodigality in the use of power 
the works represent the latest practice. The blast 
furnaces are fed by the now usual elevating plant, 
the charge being mixed and weighed in the skips 
at the foot and raised electrically to the top, where it is 
discharged through one of four openings so as to distri- 
bute it properly. A model of the furnace placed in the 
operator's cabin shows him everything that is going on, 
including even the height of the charge in the furnace. 
Thus no hand work is used in the actual charging, but 
it was rather curious to observe that the railway wagons 
had to be discharged by hand instead of being dumped 
into hoppers, from which the ore and limestone would fall 
by gravitation. Possibly, the conformation of the ground 
was responsible for this. Another interesting detail was 
the provision of two recording pyrometers, made by the 
Cambridge Scientific Instrument Company, showing the 
temperature in the stoves and the temperature of the 
blast. The latter is controlled by an equalising chamber, 
and as the record showed is kept to all intents and pur- 
poses quite constant. The temperature in the stoves, of 
course, varied, and the saw-tooth form of the diagram 
showed very graphically how it went up and down. The 
pig beds are very well arranged, and the operation of a 
Lowea pig breaker was watched with much interest. 

The following notes are taken from the excellent 
description provided in the programme of the Institute. 

It was decided, in proceeding at first with the construction of 
three blast furnaces, to make provision for the building at an early 
date of a fourth. As there was adequate ground available, the 
furnaces are pitched at a considerable distance apart—125ft. 
centres. Hitherto the great majority of furnaces in the district 





ition 
have been designed to burn coal primarily and coke secondg iy 
but in this case the furnaces were proportioned to use coke ont? 
This decision was arrived at partly because the hard coal in ra 
district suitable for furnace use is getting worked out, while the, 
are plenty of seams of good coking quality. To ensure a a 
foundry quality of iron, and high economy in manufacture: th 
maintenance of high temperatures was kept in view. 'I'hys the : 
are three Cowper stoves with extra high heads, 75ft., and ” 
equaliser, as well as a dust catcher, for each furnace. The on 
furnaces are arranged in plan symmetrically in pairs, with the 
stoves, equaliser, and dust catcher grouped conveniently 
each pair. The chimney is between the second and third 
set. The arrangements are such that any stove or equalise 
can be used for any furnace. The air mains, which are cartied 
on standards of rolled steel work, are arranged to deliver eithe 
cold or hot blast direct to the furnace, or both may pass a 
simultaneously to the equaliser, which ensures a steady temper. 
ture under all conditions of working. The result is to give a sreat 
range of temperature—from atmospheric to 1500 deg. Fah ne 
within a few minutes. The blast furnace manager may thus weet 
sudden contingencies, and may at the same time satisfy himself 
that there is the minimum of variation in the temperature whey 
the equaliser is in use 
The proportioning of the furnaces was determined to suit the 
quality of the ironstone available in the district. ‘Lhe ironstone 
used is a mixture of the brown iron ores of Lincolnshire (Froding. 
ham district), Leicestershire, and Northamptonshire, containing 
on an average 29 per cent. iron, with a little calcined North. 
amptonshire ore. In winter weather this ore contains as much as 
25 per cent. of moisture, and experience at the Broad Oak and old 
Staveley furnaces proved that 65ft. was a satisfactory height ty 
ensure rapid production of the metal, with a reasonably jow 
temperature of exhaust, and a suitable charge without undue 
crushing of the coke by the heavily sodden ore in wet weather, 


The height of the new furnaces is 70ft., the bosh is 18ft. Gin., and 
the hearth 11ft. in diameter. Notwithstanding these imoderaty 
dimensions, the output has averaged 850 tons per furnace per week. 


and the following analysis shows the quality of the foundry No, 3 
pig iron and the forge No. 4 iron :— 


lnal ysis of Devonshire Works Lig fron, 





Foundry 3. Forge 4, 

Iron ae. Naa bate 91.88 .. Ww 52 
Combined Carbon 0.30 0.56 
Graphite : 3.05 00 
Manganese 0.68 0.63 
Silicon 2.52 > 5 
Sulphur... .. 0.02 0.07 
Phosphorus .. 1.55 1.57 
100,00 100.00 


It was decided to adopt the Sahlin bosh. This system has not 
been widely favoured ; the cause is to be found not so much in in. 
herent difficulties as in the lack of care to ensure that the water 
circulation does not create an nnsatisfactory range of temperature 
between the outer and the inner walls throughout the full depth of 
the bosh. 

For each furnace there is one blowing engine of an ordinary 
type, having a steam cylinder 3¢in. in diameter, with an air 
cylinder 90in. in diameter, capable of a very considerable range 
of production, and having a maximum output of 22,000 cubic feet 
of air per minute. The air cylinder is connected to four blast 
mains, so that any engine may be used for any of the three 
furnaces. 

The hot-blast stoves are of the Cowper type, and are placed 
opposite to the furnace. All branches and doors covering openings 
into the stove are of cast steel, while the gas and chimney valves 
are of a special type, to enable each stove to be entirely isolated 
from the flues when on blast. The stoves are built on brick founda- 
tions, with 44in. air spaces, and are 18in. in the diameter. These 
spaces were left for ventilating the bottoms of the stoves, and for 
preventing them from contracting and breaking the bottom angle 
bars, which is not infrequently a source of considerable loss through 
leakage. ‘The arrangements for lining differ slightly from ordinary 
practice, For the purposes of repair, large manholes are left in 
the bottom, and give ready access. 

The equalisers somewhat resemble a Cowper stove, except that 
there is no combustion chamber, and that there is a division wall. 
The hot air passes in at the left of the vertical section, up one com- 
partment, over the top and down the other, whence it tlows to the 
furnace. The interior of the former compartment is completely 
filled with rows of chequered firebricks, dovetailed loosely together. 
The air spaces are as narrow as possible, as there is no likelihood of 
a deposit of dust, as ina Cowper stove. The outer casing, which 
is built in the ordinary way of fire-clay with steel shell, has, as in 
the case of stoves, a din. lining of slag wool, to reduce loss by 
radiation. 

The dust catchers, as is the case with the mains from the fur- 
naces, are lined with 44in. tire-clay bricks, but the main gas flue is 
lined with 44in. red brick. The bottom of the dast catcher is of 
conical form, with dust outlet valves of the bell type. It is calcu- 
lated that 90 per cent. of the dust in suspension im the gases wiil 
be deposited in the catchers, and, in view of their efficiency, it 
is anticipated that the main gas tiues will run for between two 
or three years befure requirmg to be cleaned. This is an impor- 
tant economy in view of the expense involved in stopping down 
the blast furnace plant. ; 

The work of constructing the blast furnaces and their accessories 
was carried out by the Pearson and Knowles Coal and Iron Cow- 
pany, Limited, in almost record time. The work was commenced 
in the middle of July, 1906, and the first furnace was blown in on 
July 22nd, 1907. The furnaces and stoves were erected with the 
assistance of derricks of lattice work. 

The installation of the coking plant was carried out by the Entre- 
prises de Construction de Foursa Coke et d’Usines Métallurgixues, 
Brussels, who have erected 100 ‘‘ Simplex ” by-product coke ovens, 
together with by-product plant and sulphate plant, coal-crushiag 
plant, and storage bunker of 1000 tons capacity. Their contract 
also included all the flues conveying the waste heat from the coke 
ovens to the eight Babcock and Wilcox boilers, the foundations for 
these boilers, and their chimney. ; 

The crushed slack is taken to the coal-compressing machines by 
means of hoppered tubs, which are filled from suitable openings and 
dampers provided in the bottom of the coal compartment. About 
10 per cent. of water is added for consolidating purposes, and 
stamping is done by an electrically driven machine, provided with 
two stampers, which, with their gear, travel backwards and for- 
wards along the stamping box until the latter is ultimately tilled 
with a hard stamped coal cake of sufficient cohesion to withstand 
pushing into the ovens. The compressing machine also acts as au 
ordinary ram engine or coke pusher, and to this end it is titted 
with a strong rack and ram head, the dimensions of which are 
slightly smaller than the interior dimensions of the ovens. —_ 

Each stamping machine is provided with hoppers of sufficient 
capacity to charge one oven. ‘This enables a great saving of time 
to be etfected, the machine being able to finish or start compress- 
ing whilst travelling to andfro. Two such machines were supplied 
for the working of the 100 coke ovens. ‘heir track runs uninter- 
ruptedly along the four batteries of coke ovens, so that in case of 
breakdown one machine can be made to work the 1y0 ovens ata 
reduced speed for the time being. ’ 

The hundred Simplex coke ovens are divided into four batteries, 
two of which consist of twenty-six ovens each and two of twenty- 
four. They are of the well-known horizontal flued type, fractional 
combustion, ensuring a homogeneous temperature throughout. 
The quantity carbonised per week is 3500 tons of dry slack, wherea> 
the yield in sulphate of ammonia and tar averages respectively 1,52 
per cent. and 3.93 per cent. of dried slack ; the average volatile 
matter contained in the slack is 35 per cent., and the yield 0 
metallurgical coke reaches 65 per cent. ‘These results are highly 
satisfactory, considering that the superior yield of the ovens ovel 
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the laboratory tests completely makes up for the usual losses in | 


coke dust and small breeze. The proportion of breeze and dust 
produced never exceeds 44 per cent., which, considering the natural 
brittleness of the coke, points to the good results obtained under 
these circumstances by coal-compression. 

The sulphate plant consists of two patent ammonia stills, two 
lime stills, with automatic milk-of-lime pumps, two enclosed self- 
discharging saturators fitted with steam salt-ejectors, two draining- 
tables, two mother-liquor pots, two centrifugal dryers, and two 
liquor-superheaters. The daily production of sulphate of ammonia 
averages 7 tons 12 ewt., but each of the sets is capable of producing 
10 tons of sulphate per day. 

The gases evolved by the coke ovens are carried to the by- 
product plant by two separate suction-mains, 2ach conveying the 
gases of fifty ovens. 

An extensive power station has been fitted, and accommodates 
not only the four Galloway blowing engines, but the electric 
generating plant, the hydraulic pumps, &c. Steam for these is 
supplied by the eight Babcock and Wilcox gas-fired boilers. 

The electric generating installation consists of two enclosed 
forced-lubrication steam engines of the three-crank compound 
type, manufactured by Messrs. Browett, Lindley and Co., 
Limited, of Patricroft, Manchester. One engine is coupled direct 
to a multipolar compound-wound generator by Messrs. Vickers, 
Sons and Maxim, Limited, having an output of 500 kilowatts at 
from 220 to 240. volts when running at 300 revolutions per minute. 
The second engine is coupled to a generator having an output of 
1000 kilowatts, by the British Westinghouse Electric and Manu- 
facturing Company, Limited. 

Throughout the works there are, as incidentally mentioned, 
about forty electric motors, all by Messrs. Vickers, Sons and 
Maxim, Limited, River Don Works, Sheffield. These are of their 
standard type, and as such specially suitable for heavy duty in 
steel and ironworks. They are applied to a great variety of 
services ; for driving pumps, exhausters, coke-breaker and charg- 
ing machines, and in the latter and some other instances are 
subject to considerable mechanical shock ; but they have been 
found of ample strength for all such work. 
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JUST prior to departing with the Naval Commission for 
Europe last October, Prince Tsr.i Tsun, head of the Chinese 








Imperial Naval Board, placed an order with the Kiangnan | 


Dock and Engineering Works at Shanghai for a twin-screw 
steam yacht of 500 tons displacement. The vessel has now 
been completed, and from the accompanying engraving and 
the general drawings on page 383 some idea of her appearance 
will be gathered. 

The principal dimensions are as follows :— 


Length overall .. 173ft. 
Length on water line 150ft. 
Breadth moulded .. 25ft. 
Depth to shade deck 20ft. 

oft. 


Draught, mean .. 


schooner rigged, with two pole masts. As she is a fast boat, 
her lines are very fine, and with her graceful sheer she 
presents a very smart appearance. There are six water-tight 
bulkheads, which together with the bunker bulkheads sub- 
divide the vessel into eight compartments. To ensure rapid 
handling, the deadwood has been cut away, enabling the 
vessel to make a complete turning circle, both engines full 


speed ahead, in a diameter equal to less than twice her own | 


length. 
purposes, a complete installation of electric light, with a 
3000 candle-power searchlight and electric bells being also 
fitted. Bilge keels are attached to the hull for about two- 
fifths of the length of the vessel amidships. 

There are three decks—the lower, main, and shade decks. 
The boats are of the navy pattern, with extra heavy davits to 
receive naval launches when required, and can be chocked 
fully on board or along the extreme edge of the deck. A 
searchlight platform is fitted to the foremast. Amidships on 
the shade deck there is a composite deck-house, containing 
the entrance hall leading to the main reception-room, with a 
staircase to the main deck, and accommodating the navigat- 
ing officer. The roof of this deck-house forms a flying bridge, 
upon which have been placed a chart cabinet, brass steering 
standard, twin telegraphs, and standard compass ; the bridge 
is used exclusively for navigating purposes. An observation 
deck-house has been fitted aft on the shade deck over the 
imperial reception-rooms, with a private staircase leading to 
the saloon, 


Provision is made to receive six guns for saluting | 








Below, on the main deck, is a large steel deck-house given 
over to the exclusive apartments for the Prince, and contain- 
ing his bedroom, bathroom, and lavatory, his private recep- 
tion-room, and saloon, pantry, secretary’s room, servants’ 
quarters, &c. Forward and around the engine and boiler 
casing are officials’, officers’, and crew’s galleys, also the 
officers’ mess-room and deck state-rooms. The forward part 
of the ’tween decks on the main deck contains the entrance 
to the dining saloon below. The reception-room extends 
from side to side of the vessel, and has six bays, which 
permit of being converted by curtains into living-rooms at 
short notice if desired. Gun and revolver racks are 
arranged at the side of the staircase to the dining saloon. 
Arranged forward of the reception-room is a ladies’ boudoir, 
and immediately below this, on the lower deck, is situated 
the guests’ dining saloon, capable of seating over thirty 
people. Abaft this saloon are two four-berth cabins for the use 
of official deputies, while forward there is the pantry fitted with 
all modern utensils, and having a trapway communicating 
with the cold chamber. 

On the lower deck aft are the cabins for officers and engi- 
neers, situated behind the engine-room, with double stair- 
cases, thus ensuring a current of air in the passages. The 
petty officers are berthed in teak bedsteads, and the sailors 
and firemen are arranged in naval fashion in hammocks, to 
the number of forty men. The fore and after peaks are con- 
structed for water ballast, the fresh water tanks being placed 
in the hold and lower ’tween decks. The sanitary tank is 
placed above on the shade deck over the casing. 

The engine-room telegraphs are of the Chadburn type, in 
addition to which there are marine loud type speaking tubes, 
completing the appliances for the transmission of orders from 
the bridge. The auxiliary machinery for working the ship 
includes a combined steam and hand windlass made by the 
builders, and a steering engine fitted in the wheel-house below 
the flying bridge, also made by the builders. There is a com- 
plete installation of electric light, the power plant being 
capable of generating and supplying light equal to about 
6200 candle-power, for all signal lamps, fans, &c. The coal 
bunkers have a capacity of 180 tons. 

The propelling machinery consists of two sets of vertical 
triple-expansion engines, 10in., 164in., 264in. diameters with 
a stroke of 18in., indicating about 900 horse-power. Two 
cylindrical multitubular Scotch boilers are installed for a 
working pressure of 180 1b. per square inch with Howden’s 
system of forced draught on the closed ashpit system. There 
are no pumps on the main engines of any kind, and all the 
cylinders are separate castings supported on turned steel 
columns. The main feed pumps are in duplicate and are of 
Weir’s latest type, with float tank and feed heater, the air and 
circulating pumps being independent and of special design, 
constructed by the builders. The shafting is of Siemens- 
Martin mild ingot steel forged by the builders from ingots 


The yacht has a cutwater stem, elliptical stern, and is | supplied by Thos. arth oud Sane, Shela. 


On trial the vessel obtained a mean speed of 13.597 knots 
with natural draught, and 14.26 knots with forced draught. 
During the trials the weather was unsettled, as a typhoon 
was in the vicinity and a strong wind was blowing, which 
considerably retarded the speed. The representatives of the 
Chinese Imperial Naval Board present at the trials expressed 
themselves as highly gratified with the results. The Lien- 
Ching was thereafter put in commission at once to proceed 
under the command of Lieut. Hsu to Hankow to meet Prince 
Tsai Tsun and Admiral C. P. San and bring them to Shang- 
hai, where they joined the mail steamer for Japan and the 
United States to complete their tour of inspection of the large 
shipbuilding establishments, and fulfil the programme laid 
out for the Naval Commission by the Prince Regent. 








NEW CLYDE GRAVING DOCK. 





AT a meeting of the Clyde Navigation Trustees held on the 
4th inst., Sir Thomas Mason in the chair, it was unanimously 
decided to adopt the report of the special committee on the 
proposed new graving dock at Renfrew. This report 
unanimously recommended the Trustees to promote a Pro- 
visional Order forthwith to authorise the work, to secure the 
necessary borrowing powers, and toinstruct the Parliamentary 
Bills Committee to take all the customary steps in due course. 
The report stated that for two years the committee had given 





very extensive consideration to the important subject of pro, 
viding an additional large graving dock, and that they Were 
of the opinion that a dock of much greater dimensions than 
No. 3 Dock at Govan was necessary to meet the requirements 
of the port. They were further of opinion that the present 
and prospective financial position of the Trust now justifieg 
the Trustees in taking the initial steps with a view to the 
construction of such a dock, which, under the most favourable 
conditions, would probably not be ready for use sooner than 
five years hence. 

Between Renfrew and Shieldhall the Clyde Trustees haye 
no less than 405 acres of land, with about two miles of riye, 
frontage, available for harbour and dock extension. A large 
part of this land is the old estate of Elderslie, and there js a 
parliamentary obligation to the burgh of Renfrew resting on 
the Trust, to expend on harbour works on the Elderslie site at 
least £177,616 over and above the cost of land and equip. 
ment before 30th June, 1917. Plans of a large graving dock 
on the site, and of associated tidal basins and quayage for 
commercial purposes, were some considerable time ago 
prepared by the engineer to the Trust, and have already been 
submitted to the Admiralty, who have assured the Committee 
that the graving dock would be quite suitable for naya} 
ships of the largest type. 

The site of the dock will be immediately to the 
east of the Trustees’ workshops, built some years ago 
at the western boundary of the lands in question. The 
principal dimensions of the dock, as already approved 
by the Admiralty, are : — Length on floor, 1020ft. : 
width of entrance, 100ft.; inside width, 110ft.; depth on 
sill, average high water, 36ft. Like the largest dry dock at 
Govan, it will have two divisions, the inner being 420ft. in 
length, and the outer 600ft. The new dock will thus be 
easily able to accommodate two vessels of moderate dimen. 
| sions, or alternately the largest battleship or ocean liner 
| afloat, and a liberal allowance is made for increasing the 
dimensions, if necessary, to meet the probable developments 
of naval architecture. 

A large canting basin will be necessary, and in the making 
of thisa quay wall, 1150ft. in length, will have to be formed, 
The intention in the meantime is that this quayage should 
be utilised for commercial purposes, and that it might also 
be used by vessels waiting their turn to enter the dock, 
Even when this great scheme is carried through there wil] 
still be a large amount of land available. Further harbour 
extensions will, it is proposed, be carried on eastward from 
Renfrew as necessity arises. The capital cost of the graving 
dock, quayage, and basin is estimated, roundly, at half a 
million sterling, which would be spread over five or six 
years. 

The new graving dock will be the largest in the world. 
The Herculaneum Dock No. 2, Liverpool, and Birkenhead 
Graving Dock No. 1 are each 930ft. in length, but the 
Canada Dock, Liverpool, which is 925ft. in length, is really 
the largest of the three, its other dimensions being greater, 
The Clyde Trust Dock No. 3 is 880ft. in length, the new 
dock at Southampton 875ft., and the new Belfast Dock 
825ft. The Southampton Dock has the greatest depth— 
33ft. on blocks—but in this respect it will be behind the new 
Glasgow Dock by 3ft. In length, breadth, and depth the 
Glasgow Dock will, therefore, be ahead of all those in 
existence. 





EXTENSIONS AT THE BANKFOOT WASTE 
HEAT STATION. 


IMPORTANT extensions will shortly be carried out at the 
generating station which was started in April, 1909, for 
utilising the waste heat from the coke ovens at Crook, County 
Durham, belonging to Pease and Partners, Limited, of Dar- 
lington. This generating station is owned by the Bankfoot 
Power Company, Limited, one half of the capital in which 
is held by Pease and Partners, Limited, and the other half 
of the share capital by the Waste Heat and Gas Electrical 
Generating Stations, Limited. The plant at present consists 
of two turbo-alternators of a total capacity of 2500 kilowatts, 
and there are four water-tube boilers, each of 17,000 lb. 
capacity. There is now being added new generating plant of 
4000 horse-power, consisting of two turbines, each coupled to 
a 1500-kilowatt three-phase alternator generating at 2900 
volts and 40 periods per second. One of the turbines will be 
of the high-pressure type, and the other a low-pressure turbine, 
so that the whole installation will really form a compound 
turbine. The high-pressure turbine will take steam at 200 Ib. 
per square inch with a superheat of 150 deg. Fah., and deliver 
it at atmospheric pressure to the low-pressure turbine, 
which in turn will exhaust into a Contraflo condenser by 
Richardsons, Westgarth and Co., Limited. The circu- 
lating water will be obtained from a cooling tower 
with a make-up from the pit water. The air pump will be 
Morrison’s rotary type, and both the circulating pump and 
air pump will be motor driven, 120 horse-power being 
required for this purpose. The turbines will be of Parsons 
reaction single - flow type running at 2400 revolutions 
per minute. The three-phase alternators are also of Parsons 
type, cooled by separately driven fans, and there will 
be three new boilers of Babcock and Wilcox’s land type, 
one capable of evaporating 17,000 lb. and two capable of 
evaporating 8000 lb. per hour with superheaters. The 
total capacity of the Bankfoot station will thus be 
brought up to over 7000 horse-power ; the surplus of power 
not required locally will be transformed up to 20,000 
volts and transmitted through the mains of the County 
of Durham Electrical Power Distribution Company, Limited, 
to various pits in the district, and also to Newcastle-on-Tyne. 
Ultimately there will be a duplicate set of transmission 
mains for the power between Crook and Newcastle, one route 
being vid Aykley Heads, while the other will be eastwards 
nearer the coast-line and vid Jarrow. 








SUPERHEATING ON CONTINENTAL Locomotives.—Under the 
auspices of the University of London a course of four lectures on 
the above subject will be delivered at the Institution of ( ivil 
Engineers, Great George-street, Westminster, by Professor E. 
Sauvage on October 10th, 12th, Mth, and 17th, commencing each 
day at 5.45 p.m. Atthe inaugural lecture on October 10th the chair 
will be taken by Mr. G. J. Churchward, locomotive superintendent 
of the Great Western Railway. Admission is by ticket, obtainable 





on application to the academic registrar, Mr. P. J. Hartog. 
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RAILWAY MATTERS. 


Tux southern extension of the Sudan Government 
Railways to Sennar is, we understand, to be opened on November 


Ist. 
A reporT from Brussels states that the Cape to Cairo 
F as completed to Elisabethville on September 27th, and 


ailway W . erat 
- there is now rail communication to the Cape. 


Tur Great Western Railway Company, following the 
ction of the Great Northern, Midland, and Great Eastern Railway 
Companies, abolished their second-class carriages last Saturday. 


On the first of this month the Governor of Hong-Kong 
declared the British section of the Kowloon-Canton Railway offically 
opened. The British seetion runs from Kowloon to the Chinese 
frontier where it is to join the line from Canton. 


A LINE of railway extension under construction in the 
north-west of Canada has had its progress suspended, because 
farmers are employing so many of the workmen for harvest 
work that it is impossible to make any progress in the work. 


Tue Russian authorities, it is stated, have ordered that 
only Russians may fill the higher offices on the railways of the 
west border, on which troops would be mobilised in case of war, 
and, as a very Jarge part of this district is Russian Poland, where 
Poles naturally hold many positions on the railways, this may 
result in many changes. 

We learn from the latest advices that the contractors 
for the San Paulo and Minas Railway have been pushing ahead 
with the work, and expect to have the line completed to San 
Sebastiao do Pardiso by November 15th, and that the directors 
have now under consideration the taking over of the line and the 
working of the traffic as a going concern. 

Tue total receipts of the fifty-four peg oy railways in 


the United Kingdom for last week amounted to £2,340,373, being 
£65,459 more than for the corresponding period of last year, 





while the mileage was 21,512, or 70 more than for the correspond- | 
week. The receipts were at the rate of £108 15s, 10d. per | 
mile of line open, an increase of £2 13s, 11d. a mile as compared | 


ing 


with last year. 


Tuer Russian authorities have increased the capacity of | 
their wagon stock simply by issuing a decree. It has been found, | 


this decree says, that the present cars, hitherto limited to loads of 
750 poods, are capable of carrying and may be loaded with 900 
vad (32,500 Ib.). In 1880 Russian wagons were changed, by 
means of a paint brush, from 610 poods carrying capacity to 750, 
but then, in many cases at least, stronger springs were added. 


A rEporT has just been issued by Lieutenant-Colonel | 


Druitt regarding the collision which took place on August 9th 
between a passenger train and a standing engine on the Camphel- 


town and Machrihanish Light Railway, as a result of which a | 


cleaner engaged on the standing engine was killed. It would 
appear from the report that the accident was due to the irregular 
action of the superintendent in suspending tablet working until 
nine o'clock each morning. This course was resorted to not only 
to save trouble and expense, but to enable the electric batteries 
belonging to the tablet instruments to be overhauled. 


In a despatch dated from Arcola, IIl., on September 
12th last a St. Louis newspaper gives the following account of a 
somewhat unusual railway accident:—‘‘A runaway horse,” it 
states, ‘‘ dashed into a Vandalia freight train running at 30 miles 
per hour on the Terre Haute and Peoria division, near Arcola, and 


caused a 10,000 dols. wreck. The car which the horse struck was | 
thrown from the track, and ten other cars were piled up.” Com- | 


menting on the occurrence, the Engineering News somewhat 


quaintly remarks that this would seem to make amends for some of | 


the numerous level crossing accidents in which it is the horse that 
gets the worst of it. 


THe experiments which have been carried on in 
Germany during the last three years with a view to replacing 
steam by electric energy on the lines of railway have been so 
conclusive that it has been resolved to introduce the new method 
of traction at an early date on several lines of railway. Before the 
end of the present year the work of electrifying the railway 
running between Bitterfeld and Dessau, the first section of the 
railway connecting Magdeburg, Leipzig and Halle, will be 
finished, and during 1911 the work will be begun on the line 
connecting Dittersbach and Lauban in Silesia. This latter line runs 
through very mountainous regions, 


Tue Railway Department of the Board of Trade has | 


issued the report of Major Pringle on the causes of two derail- 
ments which took place between Pluck and Letterkenny, on the 
Londonderry and Lough Swilly and Letterkenny Railways on 
February 18th and March 3rd last. The same train was concerned 
in both cases, and the twoderailments took place within a few feet 


of each other. No injury resulted to passengers or railway | 


servants. It would appear that, owing to the lightness of the 
permanent way the road is very difficult to maintain, the speed of 


the trains is too great, and that the rails and sleepers are con- | 


stantly being thrown out of line by the passage of trains. 


Ir is said that three representatives of a well-known 
British contracting firm have just commenced a close survey of the 


coast line route from Sevastopol to Alushta, for the purpose of | — spring. The outer end carries a coil and a copper plate. 


building a narrow-gauge, single-track electric railway. Previous 
surveys of the same route have been made by Russian engineers, 


is understood that the undertaking will be financed entirely by 
British capital. Many of the rocky eminences lying along the 
Crimean riviera will need to be tunnelled, involving an outlay 
which may possibly prove prohibitive. At present the overland 
communication in the region indicated is maintained by an 
excellent motor car service over a well-macadamised road, which 
was built before the Crimean War. 


Tue relative merits of American and British locomo- 
tives were recently the subject of a public statement by Sir Thomas 
Price. The policy of many, if not most, of the American railways, 
he pointed out, was to get the very utmost work out of the engine 
as soon as it got out on the open lines, because American engineers 
were aware, with the constant forward movement of locomotive 
improvements, that the engine which was in the very front rank 
to-day, in a few years became obsolete. The American practice 
was to get the very utmost out of the engine and then scrap it. 
That being the case, it naturally did not receive the attention and 
the special care that was paid to the English engine. It was a 
question whether the American or English practice was the best. 
Their experience in South Africa was that something between those 
two methods was the better. 


Tue timber superstructure of the original Walkham 
Viaduct, near Horrabridge, represented at its conception a high 
degree of engineering skill, and, indeed, may be considered to 
exhibit the most matured design of Brunel’s timber viaducts. In 
replacing this old superstructure, says the Great Western Railway 
Magazine, the same number of spans—fifteen of, roughly, 60ft. 
each and one of 59ft. 6in. at each end, giving a total length of 
1100ft., with rail level 132ft. above the lowest part of the valley 
traversed—was adhered to, and the new superstructure, accommo- 
dating a double line of way, consists of seventeen pairs of inverted 
““N” type main girders with parallel booms, between which are fixed 
cross gy — rail bearers which extend the full length 
of each span. ‘The inner rails of each pair of lines are supported 
by a rail bearer, and the outer rails rest directly over the main 


girders, from which latter the parapets are cantilevered. 


| some time now 








NOTES AND MEMORANDA. 


A BILL is, we understand, to be introduced into the 
first Union Parliament to consolidate and amend the laws relating 
to weights and measures in South Africa. 


In the tunnel work for the trunk sewer which has for 
n in course of being carried out at Toronto 
several] fine samples of old trees have been discovered. These 
trees were excellently preserved, according to the Contract Record 
of that city, although embedded in the clay upwards of 100,000 
years, 


Tue total output of copper sulphate in the United 
Kingdom during last year was 63,000 tons, valued at £1,521,000. 
Of this amount 26,000 tons, valued at £598,000, only were actually 
produced in chemical works, The major portion of the produc- 
tion emanated from the copper and brass factories, which produced 
36,000 tons, valued at £897,000. About 1000 tons were produced 
in a number of other industries. 


THe new Pilgrim Monument on Cape Cod, although 
252ft. in height and weighing 7250 tons, has been set upon a hill 
of sand, and with what might be regarded as a conspicuously 
inadequate foundation. Yet for all its situation on the sand 
dunes at one of the most exposed points on the Atlantic coast, it 
shows no vibration in the strongest gales that sweep over the 
extremity of Cape Cod, tests having been made when the velocity 
of the wind was in excess of 84 miles an hour. 


THE men engaged in salving the British battleship 
Montagu, which was wrecked on Lundy Island four years ago, 
have, it is reported, discovered a Spanish wreck which went down 
about 1860, from which a quantity of anchors and heavy chains 
have been recovered, while a good deal of valuable material yet 
remains to be removed. Nothing of the Montagu now remains 
above water at high tide, though her barbettes show at low water. 
Divers are at work every day breaking her up with explosives and 
hauling up her plating. 


A nEw kind of steel, under the name of “ cementation 
steel,” is, we hear, being manufactured at Chester, Pennsylvania. 
It is of the high carbon variety, but contains more sulphur and less 
manganese than ordinary tool steel. The steel is so dense that it 
remains, so it is said, unresolved under the microscope with a 
magnification of 1200 to 1600 diameters, although that of the open- 
hearth, crucible, and Bessemer steels can be resolved with a magni- 
fication of 100. Its elastic limit is said to be very high, and its 
ultimate strength 80,000 lb. It is intended specially for cast gears, 
crank shafts, connecting-rods, and soon. The process of manufac- 
ture takes from six to eight weeks. 


A uist of the products now being manufactured by 
means of electric power at Niagara Falls was given in a recent 


| issue of the Engineering and Mining Journal. It is as follows :— 


Aluminium, ium, caustic alkali and bleached products derived 
from electrolytic chlorine, calcium carbide, calcium nitrate, hypo- 
chlorite solutions, ozone, oxygen and hydrogen, artificial graphite, 
artificial emery (carborundum), sodium cyanide, sodium peroxide, 
potassium and sodium chlorates, phosphorus, ferro and aluminium 
alloys. No less than 35,000 horse-power are being devoted to the 
production of calcium carbide, 10,000 to aluminium, and 8000 to 
carborundum. Graphite accounts for 2000 horse-power, while 
some 24,000 horse-power are being utilised by various chemical 
companies, 

THe United States Bureau of Mines has recently 


issued a bulletin on the explosibility of coal dust, by Mr. G. S. 
Rice, chief mining engineer of the Bureau. Mr. Rice shows 


that coal dust will explode, both in the presence of firedamp | ‘ ‘ 
| enclosed carbon-arc lamps of the 6.6 ampére type and sixty 40-watt 


and without it. His experiments indicate that under ordinary 


conditions the dust must be from coal having at least about 10 | 
| percent. of volatilecombustible matter, though certain other experi- | 


menters claim that explosions can be obtained with charcoal dust. 
Dust with higher percentages of volatile combustible matter are, 
according to Mr. Rice, more sensitive, ash, moisture contents and 
size being constant. His experiments with wetted dust also show 
that a iarge percentage of moisture in the dust, in addition to a 
nearly saturated atmosphere, is required to prevent propagation. 


THE idea of an airship anchor invented by a Mr. H. 
Fuchs, late of the German army, was suggested by the recent 
accident to Count Zeppelin’s airship at Uechterdingen. While 
being chiefly intended for the mooring of airships, it can be used 
for a multitude of other applications. It is extremely simple in 
operation, and, except in cases of rocky soil, affords great safety 
and resistance to a vertical pull. The anchor consists of a vertical 
rod, carrying four hinged arms, which can be folded up and 
extended like an umbrella. Before using it, a hole 2 m. to 3 m. in 
depth is bored in the soil with a good earth drill. The anchor in 
the folded condition is then inserted into this hole down to the 


| bottom, and as soon as a pull is brought to bear on it, it auto- 


matically unfolds. The arms of an anchor of about 130]b. in 
weight will spread out in the soil to about 2 m. 


In a recent issue of the “Comptes Rendus,” M. B. 
Galitzine describes a new type of seismograph for measuring the 


| vertical component. The apparatus is based on the same principles 


as M, Galitzine’s horizontal pendulums. A girder beam, carrying 


| amass of about 24 kilos., is pivoted at one end on a horizontal 


axis, and maintained in the horizontal position by a strong steel 


hese come between the poles of powerful permanent magnets, 


but these are deemed untrustworthy by the firm referred to. It | the coil thus giving the galvanometer registration and the plate 


the magnetic damping. The formula for calculating the absolute 
vertical movement of the ground is worked out from the galvano- 
meter reading. Tests were made to tind the accuracy of the 
apparatus. The instrument was placed on a stand oscillating 
vertically through 0.101 mm. The values obtained for the ampli- 
tude varied from 0.101 mm. to 0.111 mm., the average error being 
about 3 per cent. 


Tests of the effect of sea water on concrete are to be 
made at the Panama Canal, according to the Canal Record :— 
Experiments will be undertaken by the Atlantic and Pacific 
Divisions to determine the effect of sea water on the concrete for 
the lower locks at Gatun and Miraflores, in order that it may be 
decided whether it will be advisable to take steps for protecting 
the concrete. To this end the chief engineer of each division 
has been directed to have made six slabs about 3ft. square and not 
less than 6in. thick of concrete, the same as that used in the lock 
masonry, the larger parts of the aggregate to be forked away from 
one face of the block, leaving that face with a finish similar to 
that of the lock walls. Two of these slabs will be left untreated ; 
two of them will be treated with sodium silicate in the form of 
soluble glass in solutions of different strength, and two of them 
will be treated by Sylvester’s process with alum and soap, using 
#1b. of soap to one gallon of water applied boiling hot for the first 
wash, and 24 hours later a solution of alum, 20z. to the gallon, 
applied cold. One of each pair of slabs will be given a double 
coat, and the other two double coats of the respective washes. 
After they have been treated in this way the slabs, together with 
those left untreated, will be exposed to the action of salt water at 
a point as near as possible to the position of the lower guide walls 
at Gatun and Miraflores. They will be placed in the water simul- 
taneously and allowed to remain immersed until the walls are 
erected, and it becomes necessary to decide whether or not they 
are to be treated to resist salt water. The walls that will be sub- 
ject to action by salt water will be only those of the lower or sea 
level locks, and the guide walls leading into these locks, At 
Miraflores, about 1,400,000 square feet of surface will be thus 
exposed, and at Gatun about 1,270,000 square feet, 











MISCELLANBA. 


Ir is stated that the cruiser Hermione has been com- 
pleted to full complement at Portsmouth for special service with 
the naval airship, and has proceeded to Barrow. 


WE hear that Vice-Admiral Sir Alfred Winsloe, Com- 
mander-in-Chief on the China Station, has ordered the wrecker 
cruiser Bedford to be sold by auction on October 10th. 


Ir is intended, we learn from a contemporary, to 
establish a big naval shipbuilding yard at Melbourne or Sydney, 
so that the Commonwealth of Australia may be able to supply its 
own naval requirements in the way of destroyers. 


Goop progress is, we learn, being’ made with the 
preliminary works for the big dam across the Ravi River, in 
connection with the irrigation of the Punjab. The construction of 
the masonry piers will begin as soon as the rainy season is past, 
and the river has subsided sufficiently to allow the work to proceed. 


Tue first electric steel works in Russia have, states the 
Tron and Coal Trades Review, lately been completed. They are 
situated in the Government of Oufa, and are intended for the 
production of special pig iron, and more particularly high per- 
centage ferro-chrome and ferro-silicon intended for use in connec- 
tion with the manufacture of steel for armour plates and projectiles. 


AN official announcement was made at Aldershot last 
week that Major Sir Alexander Bannerman, on the General Staff 
at the War-office, would, on October 7th, take up the command of 
the newly formed military Air Corps. The new Air Corps will be 
com , we hear, of expert military and civilian aeronauts, 
divided into two departments—ballooning and aeroplaning. The 
former will be conducted at Aldershot and the latter on Salisbury 
Plain, the headquarters being in Aldershot. 


ComMMENTING on the speeding up of the Metropolitan 
underground railways and tubes, the London correspondent of a 
northern journal states that so great is the rush that passengers 
forget their belongings, with the result that umbrellas and gloves 
are left by thousands. Ata recent sale of these stray commodi- 
ties, according to the correspondent, a nine-stop organ, four 
refrigerators, 65 toy pianos, and 800 microscopic slides were among 
the articles put forward as having been forgotten by their owners. 


WE are informed by the South-Eastean and Chatham 
Railway Company, on bebalf of the British Post-office, that Mar- 
coni wireless telegraphy has now been fitted on board the com- 

ny’s turbine vessels running on the Dover-Calais and the 

‘olkestone-Boulogne routes. From the ship’s telegraph office, 
situated on the upper promenade deck, passengers can now send 
telegrams to the following countries at the following charges :— 
England, 3d. per word ; France, Belgium, and Germany, 44d. per 
word ; Switzerland, Italy, and Austria, 5d. per word ; Denmark, 
Sweden, and Norway, 54d. per word. 


WE hear that all previous records for excavation in the 
rainy season in the Canal Zone were broken in the Central 
Division and in Culebra Cut during last August, when 1,612,396 
cubic yards of rock and earth were taken out. The previous high 
rainy season record was made in October, 1908—1,585,012 yards. 
The section of the trans-Isthmian highway between Paraiso and 
Empire has been completed and is open for traffic. This road 
which is three and a-half miles long, was built by penitentiary 
convicts. When the link between Paraiso and Corozal is finished 
there will be a wagon road from Panama to Gorgona, nearly half- 
way across the Isthmus. 


For the lighting of the streets of Barrie, Ontario, 
Canada, use is, says the Electrical World, made of fifty-two 





incandescent tungsten lamps of the 6.6ampére type. The tungsten 
lamps are at present operated on circuits distinct from the circuits 
of the are lamps, each circuit being fed with energy through a 
separate constant-current regulator. The ampére ratings of the 
lamps were, however, made equal in order that lamps could, if 
necessary, be ‘used interchangeably upon the various circuits. 
Advantage will soon be taken of the arrangement in increasing the 


| illumination in certain sections where tungsten lamps are now 


used and where arc lamps will be directly substituted therefor. 


Ir is proposed to lay an oil pipe line from the Santa 
Maria field to Gaviota, in California, a distance of about 28 miles, 
so as to gain access to a port of shipment. At the sea end of the 
pipe line a large provision for holding oil is to be made. Four 
steel tanks, each of 55,000 barrels capacity, and two concrete 
reservoirs, each to hold about 500,000 barrels, are to be erected. 
The pipe line is being undertaken by two companies, one of which 
now produces about 10,000 barrels of oil per day from two wells, 
but five other wells are being sunk, and the sinking is far advanced. 
The average daily production of 4493 wells in the different areas 
of California has amounted lately to 225,672 barrels per week. 
The oil in storage in California on a recent date was returned as a 
little over 25,000,000 barrels. 


Amone the 100 men who have passed the winter at 
work in the coal mines at Advent Bay, Spitzbergen, there has 
been little sickness. The winter was unusually mild, and the 
work progressed under the most favourable conditions. About 
8000 tons of coal, pronounced of excellent quality, have been 
extracted and made ready for market. The excavations are now 
so deep that work in the mines can be carried on regardless of 
weather and seasons. Suitable buildings have been erected, and 
substantial wharves are under construction. It is stated that, 
owing to the mild weather, the whole west coast of Spitzbergen 
all the way to Advent Bay is free of ice, and that the snow had 
disappeared from the mountains as early as May. Spitzbergen 
seems to have been better off than we were ! 


A coop deal of interest centres at the present time 
round the dirigible airship America with which it is proposed to 
attempt a flight from the United States to this country. The 
vessel is 228ft. long and has a lifting power of 2400 1b. It is pro- 
pelled by two internal combustion motors, each of 80 horse-power, 
and will carry about 1800 gallons of petrol. The electrical equip- 
ment is to consist of a }-kilowatt shunt-wound direct-current 
generator, which is to give 10 ampéres at 1500 revolutions per 
minute, a 12-cell storage battery, a three-station automatic tele- 
phone set, a special Marconi wireless outfit which will have arange 
of about 75 miles, and eight 20-volt 25-watt tungsten lamps 
equipped with Holophane steel reflectors. The crew is to be com- 
posed of six specially picked men. It is a plucky proposal, and 
those who are about to attempt to carry it out will deserve great 
credit if they succeed. 


Ir seems fairly certain now, says African Engineering, 
that tin smelting in the Transvaal is bound to become an 
established industry, for the possibilities of these mines, which 
have only recently been roughly ascertained, show that the quality 
of ore, generally speaking, improves in the deeper levels. Recent 
statistics show that the monthly output of Transvaal tin averages 
some £30,000 in the form of concentrates bearing 52 per cent. of 
metallic tin. Hitherto these have been shipped to England at a 
very heavy rate, as not only had freight to be paid on 48 per cent. 
of valueless material, but also the home smelters insisted on a very 
large margin for loss in transit. Recently samples of these con- 
centrates have been smelted in the Transvaal, and it has been 
definitely ascertained that these can be reduced very profitably on 
the spot until they contain metallic tin to the value of 96 per cent. 
The enormous saving in freight, therefore, and the rapidly growing 
output make local smelting works a necessity, although it is 
thought likely that the refining of the metal will still be carried 
out in England, 
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Insubordination. 


1910. 


IN commenting upon the casus belli between the 
cotton operatives and their employers, the daily 
papers last week indulged in much loose talk. 
“Tt is a matter of principle; but it all arose out of 
the discharge of one man.” “ Principle should be 
put aside when the livelihood and welfare of 
thousands of people are at stake.’’ This is the kind 
of cheap comment, which anyone can make—any- 
one who does not spend his life in considering the 
relations between master and servant. For it is, 
after all, a question as between master and servant. 
The master may be a limited company with no body 
to kick or soul to save; the servant may be so far 
removed from personal contact with his employer 
that he does not even know him by sight. Yet we 
have to face the old question, What is the legal 
relationship of master and servant ? 

The principle upon which those who control the 
cotton industry have taken a firm stand goes to 
the root of the matter. A trade union may dictate 
the terms upon which its members shall be 
employed ; it often does. Interfering officials 
may come prying round to see if a particular 
factory is what they are pleased to call a 
“dirty shop.’’ They often do. The rules of 
a union may prevent an honest workman seek- 
ing employment. Many such rules are in force, 
and thousands of would-be industrious people 
are deprived of their rmeans of livelihood in eonse- 
quence. But once the bargain is struck between 
master and man, the union has no conceivable 
right to interfere. Ifa question arises as to what 
duties are included in the terms of the employment, 
the legal tribunals of the country are ready to 
decide the matter. The door of the county-court 
is open to the workman if he feels aggrieved. In 
the very case of George Howe, if it was not part 
of his duty to clean the machine when requested to 
do so, and he had been summarily dismissed 
because he refused, any judge would have given 
him damages. But as we understand the facts, he 
was not summarily dismissed. He had a week’s 
notice. To give that notice was within the right 


of the employer, whether the man had been guilty 
of insubordination or not. 

It is curious to find that so late as the beginning 
of the twentieth century people are trying to ques- 





tion the propriety of an employer having control of 
his works. What business could be run with any 
chance of success if the manager had no control ? 
Without control by the manager, and proper 
subordination on the part of the men, the affairs 
of a great concern would soon be reduced to chaos. 
Our English law has long recognised the right .of 
a master to deal severely with disobedience. We 
can refer to no statute which prescribes the condi- 
tions under which summary dismissal may be 
justified ; the principle was first enunciated before 
the statute law was ever thought of. In Smith’s 
“Law of Master and Servant ” it is laid down that 
the discharge of a servant may be justified for 
(inter alia): “ Wilful disobedience of any lawful 
order of his master.’”’ The word lawful affords 
ample protection against harsh treatment. The 
cause of discharge must be somehow connected 
with the duties of the service, e.g., a clerk could not 
be discharged because he could not drive. He 
might fairly say: “ Non hec in faedera veni”— 
“this was not what I agreed to do.” A thousand 
instances might be quoted showing what acts of 
insubordination will justify dismissal. We shall 
content ourselves with one or two. A yearly 
servant to a farmer, who usually breakfasted at 
5 a.m. and dined at two, one day refused to go with 
the horses to the marsh, which was a mile off, 
before dinner, dinner being then ready, saying that 
he had done his due; and would not go until 
he had had his dinner, whereupon his master told 
him to go about his business, and he went accord- 
ingly without offering to obey his master’s orders. 
Lord Ellenborough held that the master was 
justified in dismissing him. Again, it was held 
that a master was justified in dismissing a house- 
maid who persisted in leaving his house contrary 
to his orders, although she went to visit a sick and 
dying mother. Lord Wensleydale said that the 
case disclosed the existence of a perfectly lawful 
order, namely, that the defendant should not absent 
herself from the service during a night, and the 
plaintiff’s disobedience thereto. On the other hand, 
mere obstinate refusal to work will not, of itself, 
justify the dismissal of a servant, as it might be an 
obstinate refusal to do an unlawful act. 

But the facts of these cases are in reality very 
different from those of the incident which is causing 
trouble in the world of cotton. They were cases of 
summary dismissal. George Howe’s employment 
was terminated by notice in the ordinary way. 
The farmer’s man and the maid servant were 
acting as individuals ; they were advised and sup- 
ported by no trade union officials. It is that inter- 
ference which is the cause of the trouble. The 
man who has been made the puppet in the show 
was acting in violation of a code, older and kinder 
than the law of England, wherein it is written— 
“No man shall serve two masters.” It is against 
this kind of interference that employers as a body 
have always protested, and will, we hope, always 
protest. The immediate loss may be great, but 
the ultimate result of allowing the unions to 
dictate terms would endanger the prosperity of every 
industry in the country. 


The Production of Iron and Steel. 


It has been suggested on various occasions in 
South Wales, although not in recent years, that the 
output of coal should be regulated by mutual agree- 
ment among the coal owners, the object being to 
secure improved prices for the fuel generally raised 
in that part of the country. But the proposals have 
never proceeded beyond the stage of discussion, 
and any scheme of a district character would 
probably be foredoomed to failure, in view of com- 
petition from other producing centres in the case of 
qualities of coal other than that for the purposes of 
the Navy. It seems, however, something new for a 
suggestion to be made in favour of the manufacture 
of pig iron in Great Britain being brought under 
a system of regulation, particularly at a time when 
the imports of pig iron are growing, and the supplies 
of semi-finished steel are becoming less plentiful. 
Yet the chairman of a well-known company stated 
a short time ago, that when consideration is 
given to the steady increase which has been going 
on throughout the year in the amount of Cleveland 
iron in store, the idea cannot be dispelled that the 
production of this particular quality of ironisin excess 
of the world’s demand. This chairman added that in 
America the output is better controlled, and by 
agreement among the makers much over-production 
is prevented. During the past twelve months the 
manufacture of pig iron in the United States has 
been reduced by 20 per cent., and care is taken that 
the output shall not exceed the demand. It is 
therefore suggested that iron producers in Great 
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Britain should take into consideration the question 
as to whether it is wise to allow the production to 
surpass so much the demand, and whether by so 
doing the value of the product is not unnecessarily 
decreased. Not only so, but the fact is recalled 
that coal and ironstone once worked can never be 
replaced, and in the interests of the country it is 
contended that care should be taken to conserve the 
resources, and not unreasonably reduce the price 
by excessive production, mainly for the benefit of 
other countries. How opinions differ on the 
latter important point is strikingly illustrated by 
the experience of another leading iron and steel 
company, the chairman of which recently remarked 
that in consequence of the difficulty of disposing of 
finished products, he believed the right policy to 
pursue was to develop raw materials in the form of 
coal, iron ore, and limestone, for which a market is 
obtainable, rather than manufactures. 

It is quite correct to state that the production of 
pig iron in the United States in the past few months 
has been largely curtailed, although the output in 
the first half of this year exceeded 15,000,000 tons, 
and was greater than in any previous half year in 
the history of the country. If, however, the 
American works were able to develop their export 
trade in iron and steel far beyond the maximum of 
1,300,000 tons hitherto attained in any one year, 
they would not be so ready to proceed with such 
heavy restrictions in the manufacture of pig iron 
as occasionally take place; but under existing 
conditions they are mostly dependent for their 
prosperity upon the situation of the home market 
for the time being. How the United States pro- 
ducers can, or are compelled to, accommodate 
themselves to the circumstances at any time pre- 
vailing in the inland market, is shown by the results 
of the collapse two or three years ago, when the 
production of pig iron was reduced by 10,000,000 
tons in one year, or by a quantity which was 
equivalent to the total output in Great Britain for 
the same year. But the conditions in Great Britain 
are not strictly comparable with those obtaining in 
the United States. The British iron and steel pro- 
ducers have to rely upon the export trade for the 
disposal of approximately one-half of the total output 
regarded as pig iron, and they must, therefore, be 
prepared at all times to cope with any sudden 
demand which may arise from abroad. As things 
stand at present, the stocks of pig iron are com- 
paratively small as contrasted with those which 
were held quite a number of years ago. Was 
there any question at that time of accommo- 
dating the production to the actual demand? 
But the whole situation of international iron and 
steel manufacture has changed since then, and 
we have, therefore, only to deal with the present 
position of affairs and the future. It will be 
admitted that the larger the individual output of 
pig iron the less will be the cost of production per 
ton, and the more blast furnaces are combined with 
steel works and rolling-mill plant, the greater will 
be the economies effected, provided that the under- 
taking is furnished with modern equipment and is 
well managed. It should, therefore, be possible for 
combined enterprises of this kind more easily to 
meet foreign.compgtition both at home and abroad, 
and it is scarcely conceivable that they would be 
disposed to deprive themselves of an economic 
means of offence and defence of this kind by unduly 
reducing the production to the actual demand. On 
the other hand, the mere makers of pig iron are 
less favourably situated, and have to accept the 
position as it stands until they eventually become 
absorbed by the steel works. 

The present is scarcely an appropriate time for 
seriously taking into consideration the question of 
mutually limiting the production of pig iron, unless it 
takes the form of the transfer of the output of the 
mere blast furnaces to the steel works which also 
turn out pigiron. In the first place, our exports of all 
classes of iron and steel, in the first eight months of 
the current year, show an advance of 333,000 tons 
over the corresponding period in 1909, and pig iron 
comprises 82,000 tons of the increase. On the 
other hand, the imports of all classes in the same 
term have risen by 82,000 tons, of which 59,000 
tons represent pig iron. The latter fact, in itself, 
deserves careful reflection in connection with any 
proposal for reducing the output, and it should act 
as @ warning against any increase in the tonnage 
cost which would follow a limitation of the pro- 
duction, and which would tend to curtail our 
competitive capabilities at home and abroad. But 
a more serious factor in the situation is the 
increasing expansion in the total output of pig iron 
in Germany, which, on the present basis, will exhibit 
for 1910an advance of 1,000,000 tons over 1909, and 
in the growing exports of all kinds of iron and steel 





from that eountry, pig iron. alone having increased 
from 270,000 tons in the first eight months of 1909 
to 501,000 tons in the same period in this year. 
Instead of reducing the make of pig iron in Great 
Britain, the question of converting a still larger 
quantity into semi-finished steel for the market 
is worthy of further consideration. It was 
mentioned a few months ago that two firms which 
had been accustomed to purchase foreign partly 
manufactured steel, had decided to install steel 
plant of their own, so as to be independent of 
external supplies, whilst the chairman of another 
iron and steel company intimated, a fortnight ago, 
that works for this purpose are to be erected on the 
banks of the Manchester Ship Canal, where, it was 
declared, steel can be produced in successful com- 
petition with any British or foreign works for the 
supply of the Lancashire district. These efforts, 
which are capable of development, should suggest a 
better way of indirectly disposing of the surplus 
output of pig iron than that of restricting the pro- 
duction, provided that foreign rivalry can be success- 
fully counteracted in this manner. 


Railway Arbitration. 


THERE are good reasons for believing that 
the railway troubles, which have occupied consider- 
able space in certain daily papers of late, have 
been greatly exaggerated. That there is some 
unrest cannot be denied, but, apart from the 
North-Eastern, it has never approached an acute 
stage, and has never at any time given serious 
anxiety to the directors. At the bottom of what 
small trouble exists may be found the arbitration 
and conciliation boards. The arbitrator, it has 
been shrewdly observed, occupies the unenviable 
position of pleasing neither party. It is his duty 
in most cases to effect a compromise, and labour 
at present all over the country is not in the mood 
to accept compromises. It believes that by agitating 
it can gét all, and if it does not get all, it grumbles. 
The position of the railway men was presented 
clearly by Mr. Charles in his address to the 
Railwaymen’s Congress on Monday night. He 
admitted that they had got valuable concessions, 
but they wanted more. They wanted even as 
much as the eight hours’ day and the nationalisa- 
tion of railways. If nothing less than that will 
satisfy them then we must expect discontent for an 
indefinite period. 

But apart from these exaggerated views, the con- 
viction is gradually spreading that there is some- 
thing wrong with the system of arbitration proposed 
by the Board of Trade, and adopted by most of the 
railways. It was one of the provisions of the now 
famous memorandum that the arbitrator should be 
an independent person. On the face of it, that 
appears to be an admirable provision, but looked 
at a little more deeply, it will be seen to have 
serious drawbacks. The management of a railway 
is one of the most complicated tasks that can be 
offered to any man, and it is impossible for a person 
not actually brought up to the work, and intimate 
with its multifold ramifications, to learn enough of 
it in the few weeks that are given to an arbitration, 
to decide upon the rights and wrongs of any case 
that may be presented. Only an expert who has 
given practically his whole life to the study could 
be expected to deal adequately with such subjects 
as the arbitrators have before them. But the 
arbitrators, from the very fact that they must be 
independent persons, cannot have the necessary 
acquaintance with railway management, and hence 
their decisions are rather the decisions of amateurs 
than of experts. Furthermore, a multiplicity of 
arbitrators leads to a multiplicity of findings. If 
the men on one railway deem that the men on 
another railway have got better terms than 
they, discontent is bound to occur. Uniformity is 
required, and yet the uniformity must not be 
hide-bound. The management of no two railways 
is identically the same, and the finding that would 
be fair for one might be wholly unfair for the other. 
Here, again, the question is one that only an expert 
could hope to decide. Recognising these difficul- 
ties in the way of arbitration, certain railways 
were much disinclined at the time of the rail- 
way crisis to adopt it. They were prepared to 
accept Conciliation Boards because they well knew 
that all the parties engaged in discussion would be 
conversant with every aspect of the case, but they 
did not feel disposed to lay their troubles before an 
arbitrator crammed with superficial knowledge in 
the course of the inquiry. On the other railways, 
very nearly what we foretold at the time has 
occurred. The men have pressed matters in dispute 
through the conciliation boards, and have invoked 
the assistance of the independent arbitrators. On 





those railways, on the other hand, where there jg 
no question of appeal to an outside person, every 
question has been settled without difficulty by the 
ordinary methods of conciliation. 

There would, then, appear to be two courses 
open. Either to remove the arbitration clauses 
altogether, or to re-establish them on a new basis, 
The former, it is to be feared, is now impossible, 
and the second may have to be adopted. Broadly, 
it would mean the appointment of an expert arbitra. 
tion board, whose whole duty it would be to decidg 
on such disputes on all railways as could not be 
settled by conciliation. The result of the appeal to q 
single authority would be a consistency and 
homogeneity of judgment and a continuity of 
records, whilst the knowledge that the arbitrators 
were thoroughly acquainted with the subjects on 
which they were called to decide would give a 
weight to their decisions which is now lacking. 








ELECTRIC SUPPLY STATIONS IN AGRI- 
CULTURAL DISTRICTS 

An attempt is being made to establish a community of 
interests between the leading electrical bank on the Euro. 
pean continent, which is a Swiss undertaking closely asso- 
ciated with one of the principal electrical manufacturing 
firms in Germany, and a German company, which, 
since the transfer of its constructional works to another 
company a few years ago, has solely been occupied with 
the management of electric supply works or tramways 
owned or leased by the company. The financial institu- 
tion in question is the Bank fur Elektrische Unterneh- 
mungen, of Zurich, and the German company is the 
Elektrizitiits Gesellschaft vorm. W. Lahmeyer Co., 
whilst the Felten and  Guillaume-Lahmeyerwerke 
absorbed the latter’s manufacturing works. In explana- 
tion of the motives actuating the projected combination 
of interests, it is pointed out that a far-reaching dis- 
position exists among towns and communes to take over 
electrical working in their own administration, new con- 
cessions for central stations and tramways in large towns 
can no longer be obtained, and the concessions already 
in operation will mostly expire in the course of the next 
two decades. A displacement of the future scope of 
activity of the large electrical enterprise companies is 
therefore taking place in the direction of water-power 
institutions, “overland” central stations, and foreign 
undertakings. 

The term overland as applied as an adjective to central 
stations is peculiar to Germany. In Great Britain it 
would rather be understood to mean a power distribution 
undertaking on a large scale, and in certain cases the 
term is also applicable in this sense in Germany, as, for 
instance, in regard to the Rheinisch-Westfalische Elek- 
trizitiitswerke, the Oberschlesische Elektrizititswerke, 
and probably the Elektrizitiitswerk Mark, but in most 
other cases overland stations are essentially comparatively 
small works for the supply of agricultural districts, and 
may be appropriately called agricultural supply stations, 
for power and lighting purposes. The success of the com- 
paratively few large works of this kind, the desire to 
keep out private enterprise in the future, the belief that 
the common interests of agriculture would be served by 
the establishment of overland stations for the joint supply 
of several districts, the propaganda of the electrical 
manufacturing firms—these and other causes have stimu- 
lated the activity of the provincial and local authorities to 
such an extent that an overland station fever has seized 
upon them, and it is declared there will soon be fewer 
districts without schemes than those which have already 
carried out projects or have them under consideration. 
This is doubtless an exaggeration, but it is a fact that 125 
overland stations have already been constructed, and an 
equal number isin progress or in contemplation. The funds 
for the purpose are being provided by the formation by 
the local authorities of companies or co-operative asso- 
ciations, in which the electrical contractors also partici- 
pate ; but, as the former soon manifest a desire to have 
all the profits, where earned, for themselves, the risk 
undertaken by the latter is soon disposed of, and the 
investment is realised, so that the money may be again 
employed elsewhere. It is scarcely necessary to say that 
this system is far preferable to the manufacturers 
than that followed several years ago, when they under- 
took the whole of the risk in connection with larger 
central stations, and had to wait for a very long time 
before the works or shares could be disposed of satis- 
factorily. 

A criticism of the overland central station policy was 
recently published in the columns of the Frankfurter 
Zeitung; but, although emanating from interests asso- 
ciated with the gas engine industry, it has failed to evoke 
any reply. Its author does not dispute that the erection 
of overland stations can be of great economic value in 
many cases, especially if the supply can be permanently 
assured to consumers under favourable conditions; but 
the latter can only be the case where the remunerative- 
ness of the station is based upon low costs of production 
or the assured connection of the network of large towns 
or industries. On the other hand, it is considered that 
the general establishment of stations in every part of the 
country, irrespective of the economic conditions and of 
the cost of power to the works, must unconditionally 
bring about economic injury. At present a number of 
stations has been erected at the instance of the industry 
interested in the construction or the supply of working 
material. The Government—provincial—and communal 
authorities are animated by the broad hint of facilitating the 
interests entrusted to them, and they enter upon the 
matter in the hope of thereby bringing advantage to 
the country, whereas in reality a _ adn sacrifice is 
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osed* upon the country in many cases. It might 
appear at the first glance that the communes are sufficiently 
assured against uncertain speculation, as the manufac- 
turing industry itself participates largely in the risk. 
In practice, however, the conditions sometimes turn out 
that the makers very soon withdraw their capital, as the 
communes, in order not to permit the expected profits to 

iss over to private industry, and in order to obtain 
afluence in the management, soon after the formation 
acquire more and more shares, which have to be paid for 
at higher than the nominal value. Thus, for instance, 
<ome of the communes connected with the Westfalische 
Elektrizitiitswerk Bochum-Gelsenkirchen recently resolved 
to increase the credit opened by £10,000 for the purpose 
of extensions, and simultaneously to take over shares at 
the price of 150 per cent. The risk remaining to the 
manufacturing companies is equalised by the circum- 
stance that the first deliveries are paid for at a high 
price, and further receipts are obtained from repeat 
orders. Moreover, the fact of the establishment of such 
an undertaking alone strengthens the confidence in the 
formation of new enterprises, in which the contractors 
need take all the less risk. 

The active agitation of the electrical industry in over- 
land central stations and its participation in them, in 
the opinion of the author, cannot lead to their economic 
justification without further ceremony, and in support of 
this statement a quotation is given from a speech de- 
livered last autumn at the Silesian Chamber of Agricul- 
ture, when Herr Rabe, in expressing a warning against 
the manifestation of too much zeal in purely agricultural 
districts, remarked that agriculture is the worst con- 
sumer of electricity, as the network for the maximum 
consumption is unfavourably utilised during the greatest 
part of the year. In addition to this, the great distances 
of the places of consumption from one another and the 
high cost of installation and losses of current in relation 
to useful sales, have to be taken into consideration. The 
favourable results of a few large central stations in 
Rhenish- Westphalia should not be generalised, as the 
network there is well utilised by the connection of large 
towns and many large and small industrial works, and 
the current can be produced extraordinarily cheaply, 
owing to the situation of the works in the coalfield or to 
the use of blast furnace gases in gas engines. In a 
similar way is explained the comparatively favourable 
results of a few Saxon central stations and of a 
few Wurtemberg stations owing to the utilisation of 
water powers. But for the rest, there is a large num- 
ber of overland stations which yield unfavourable results. 
The Crottorf station, which supplies thirty localities 
having an agricultural and industrial population of 50,000, 
and which was erected ten years ago with water and 
steam power plant of 2000 horse-power, has incurred a loss 
of £139,000. The overland stations of Herxheim and 
Lauterburg and Blankenheim and Floh have recently 
gone into bankruptcy, whilst the joint station of the 
districts of Birnbaum, Meseritz, Schrimm, and Ost- 
Sternberg has only been preserved by raising the share 
capital from £50,000 to £200,000 ; the Weferlingen station 
has been compelled to increase the shares from £20 to 
£40 each, and the Derenburg station from £5 to £40 
each, together with the inclusion of other districts repre- 
senting £75,000. It is considered that the serious side of 
overland stations consists in the rendering available of 
public credit for the purpose of enterprises of uncertain 
prospects, and also by drawing upon the districts savings’ 
funds, whilst in some provinces many millions of marks 
—shillings—have been appropriated from the provincial 
aid funds for similar stations. 

The one-sided attitude of the higher authorities, which 
the author states is expressed in the rejection of proposals 
made by localities for the erection of gas central stations 
or in the pressure exercised upon towns to join overland 
central stations, can only be explained by the latter being 
regarded as saviours of agriculture, as the circles in- 
terested in the extension of electricity represent it as being 
the only means of satisfying the power requirements of 
agriculture. It is, however, held that, notwithstanding 
all the advantages of electricity, this claim is a great 
exaggeration. The superiority of electricity, particularly 
for threshing and ploughing, over the steam engine 
has not yet been proved. If, for instance, it has 
been ascertained on the experimental estate of the 
Poppelsdorf Agricultural Academy that threshing by 
electricity, including cost of attendance, redemption and 
interest has only amounted to two-thirds of the cost of 
doing the work by steam power, this is explained by the 
circumstance of the very low price of the current, which is 
available at 2d. per kilowatt hour. The case of electric 
ploughing is not so far advanced to allow of sufficient 
experience, as out of the 3000 ploughs in Germany, less than 
a dozen are operated by electricity; whilst in the case of 
smaller powers, gas engines, benzine, benzol and spirit 
motors, and windmills and water-wheels are held to work 
cheaper than electric motors, and require but little and 
unskilled attendance. In conclusion, the author submits 
that the higher authorities should leave to private enter- 
prise the establishment of overland stations for the supply 
of purely agricultural districts, and that care should be 
taken to abstain from exercising pressure upon the towns 
and districts financially to participate in such under- 
takings. 
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THE SHIPBUILDING LOCK-OUT. 





IT cannot but be looked upon as very unsatisfactory to all 
connected with the shipbuilding industry, and with the allied 
trades which more or less depend upon it, that no further 
steps have been taken since last week to bring the lock-out 
of the boilermakers at the shipyards on the North-East Coast 
and the Clyde to an end. The lock-out commenced nearly 
five weeks ago, and the situation remains exactly the same as 
it was when the Edinburgh conference terminated on Friday 
week, the 23rd ult. There is quite a dead-lock; the em- 





ployers have not this week moved at all, nor have the 
boilermakers’ officials approached them. 

In the meantime operations at the shipyards, steel works, 
foundries, &c., are most seriously hampered, and the men 
are being gradually dispensed with as they complete the 
work with which it is possible to proceed. Thousands of 
men who have nothing to do with the boilermakers and who 
have no direct interest in the struggle, are finding themselves 
deprived of work, and they and their families are keen 
sufferers. It is estimated that the dispute has already cost 
the workmen over a quarter of a million sterling. in loss of 
wages and lock-out and unemployment pay. Not only are 
the workmen being laid off at the yards, but the staffs of 
draughtsmen are being reduced. In the Newcastle district 
over 3000 members of the Shipwright’s Society have been 
thrown out of work. Work is so restricted at the shipyards 
that specifications for plates and angles are greatly reduced 
in number, and, in consequence, some of the mills at 
the steel works are laid off; indeed, the South Durham Steel 
and Iron Company has had to close its West Hartlepool 
Works, which employed 1000 men. Three-quarter time— 
35 hours instead of 53 per week—has been adopted at Messrs. 
Richardsons, Westgarth and Co.’s engine works at West 
Hartlepool, and a considerable reduction of the men employed 
at the Central Marine Engine Works there has to be reported, 
over 50 per cent. being suspended, while Irvine’s Dry Dock 
and Shipbuilding Company has reduced its hands by 
10 per cent. In the Stockton and Thornaby shipyards less 
than half the number of persons are engaged that were work- 
ing when the lock-out began, and these are mostly apprentices 
and labourers. At Messrs. Ropner and Sons’ yard 400 are 
employed against 900 in August ; at Craig, Taylor and Co.’s 
200 against 600 ; and at Messrs. Richardson, Duck and Co.’s 
350 against 1150. At Messrs. Blair’s Engineering Works, 
Stockton, where there was a fair amount of work in hand, 
and the prospect of a prosperous year, it is stated that unless 
a speedy settlement is arrived at the company will have to 
abolish the night shift. At the malleable works of the South 
Durham Steel and Iron Company, at Stockton, it will probably 
be necessary to suspend operations within a week or two, for 
specifications cannot be had from the shipyards when work 
there is nearly at a standstill. Of the members of the Gas- 
workers’ and General Labourers’ Union on the North-East 
Coast, 1200 are now receiving lock-out pay at the rate of 10s. 
per week. The National Amalgamated Union of Labour is 
making an appeal to the general public on behalf of its 
members in the Sunderland district, who, it says, through 
no fault of their own, have been thrown out of employment, 
and through the absence of the boilermakers have to walk 
the streets. 

In the Clyde district two-thirds of the shipwrights and 
drillers are idle in consequence of the lock-out, and they claim 
that lock-out or strike aliment of 12s. weekly should be 
paid instead of idle benefit of 9s. The men feel strongly that 
the Joint Committee of the allied trades should have with- 
drawn all their members as a protest when the lock-out 
notices were posted. They assert that any proposals which 
the Boilermakers’ Society may be compelled to accept at tbe 
present time will, in the early future, be made equally applic- 
able to other signatories of the National Shipyard Agreement. 

The general secretary of the Boilermakers’ Society, Mr. 
Hill, has this week put his view of the merits of the men’s 
case before the general public in a communication which he 
has sent to the daily Press, a statement which, however, has 
failed to draw the representatives of the employers into a 
newspaper controversy. Mr. Hill submitted a copy of the 
Shipyard Agreement at present under discussion, and an 
explanatory letter. In this letter he points out that the 
agreement was drafted by the legal adviser to the employers, 
and alleges that the employers have the advantage in every 
clause. The reason why there are greater difficulties with 
the boilermakers than with members of other shipyard unions 
is that, generally speaking, boilermakers are piece-workers, 
while others are time-workers. The latter are almost always 
assured of their weekly wages, but the boilermakers’ earn- 
ings are dependent upon the rates which may be altered by 
the employer at any time. He complains of the long time 
which disputes are under consideration before any redress is 
forthcoming, and citing the case at Walker, which was put 
forward as one of the immediate causes of the lock-out and 
starvation, he asks :—‘‘ Can you wonder that men in these 
circumstances rise in rebellion against their employers and 
even against their own trades union officials?’’ The case 
was one in which the workers’ prices had been reduced by 
two Tyne firms, and the settlement referred to a committee 
appointed under the agreement in September, 1909, which 
held its first meeting in August, 1910. In other districts 
and yards where similar vessels were being built no reduction 
was made. On the Clyde the men did not, Mr. Hill con- 
tends, stop work, they simply refused to start at the arbitrarily 
reduced prices offered in many cases. The employers them- 
selves, it is asserted, have recognised that the machinery 
of the agreement has been far too slow and cumbrous, and he 
asks if they can be justified in wholly blaming the men for 
stoppages which have occurred, and for suddenly, on twenty- 
four hours’ notice, using the most brutal weapon in industrial 
warfare—deliberate starvation of the workers. We are told 
by Mr. Hill that the representatives of the workmen strongly 
pleaded for arbitration or a neutral court of reference of some 
kind to give stability to the agreement and confidence to the 
workers engaged under it. The boilermakers in the present 
crisis, adds Mr. Hill, have laid their case before the Board 
of Trade, and are willing to submit it to any body 2f public 
gentlemen. They accepted Mr. Askwith’s proposals for 
settlement in their entirety, and having done so they have 
done all that honourable men can do, not only in the interest 
of workers, but also of employers and the country as a whole. 
Evidently the men want to do what they like, but Mr. Hill 
now favours arbitration. Still, it is questionable whether the 
men would obey an arbitrator’s award if it did not give them 
what they asked for. 

The employers have refused to be drawn into a newspaper 
controversy, but on Monday last the joint secretaries of the 
Shipbuilding Employers’ Federation (Messrs. Biggart and 
Mothersole) issued the following statement respecting the 
above-named manifesto, published on same day :—'** The 
statement is full of inaccuracies, but the Federation do not 
intend to enter into a newspaper controversy, which would 
only delay a settlement.’’ 

Though the employers are not publicly replying to Mr. 
Hill’s inaccuracies, attention may be called to the fact that 
the national agreement, which, Mr. Hill alleges, gives the 
employers the advantage in every clause, was accepted, not 
only by the Boilermakers’ Society, but also by all the other 





eighteen trades unions who are parties to it, and it was 
general.y held as marking a great conciliatory advance in 
the relations between capital and labour. Again, the 
employers do not propose to fine the men at all who break 
the rules of the agreement, but they suggest that the men’s 
executive should do so according to a scale agreed on with 
the employers, which scale would not contravene the rules 
of their own society. It is held that it is not correct to say 
that no negotiations are going on. The masters parted with 
the men on the distinct understanding that the conference 
would be resumed when the proposals made by the employers 
had been fully considered by the men’s represenTatives; in 
fact, the men’s sub-committee have actually met this week 
to consider the proposals of the employers, and the latter 
expect shortly to resume the conference which was adjourned 
at Edinburgh on Friday, September 23rd. 

The Board of Trade is stated to be in communication with 
the representatives of the boilermakers to endeavour to 
bridge the differences as to the application of the principle on 
which both sides to the dispute are agreed—viz., the arrange- 
ment for inflicting fines, and the exclusion from employment 
of men who do not abide by the rules of their society. The 
boilermakers’ representatives claim that the infliction of fines 
shall be entirely under the control of the society, and the 
society will give the employers every opportunity of inquiring 
as to the amount of the fines so inflicted, and also periodically 
see how the money raised by such fines has been disposed of 
for the henefit of widows and orphans of deceased members. 
Another difference, it is said, is the amount of wages that 
piece-workers should have-during the period that might 
elapse before the settlement of a dispute. 

The monthly journal of the Amalgamated Society of 
Engineers contains some very strong remarks about the 
method adopted by the employers to ‘‘ bring the boilermakers 
to heel.’’ They hold that it is unwarranted and harsh, and 
cannot in any way make for greater concord between the 
representatives of labour and the federated employers. The 
latter know that if they succeed in their demands it will not 
strengthen the trades union executive’s hands, but will 
weaken the organised force of trades unionism. The address 
goes on, in the following characteristic language, to say :— 
‘*The employers would howl with indignation and the 
capitalistic Press would boil over with vitriotic venom if any 
trades union executive had created a similar situation 
because one or two federated employers failed to comply with 
the terms of particular agreements.’’ Further, it isremarked 
that the men are tired of agreements which give nearly every- 
thing to the employers, and scarcely anything to the workers. 

At the annual meeting of the shareholders of Smith’s 
Dock, Limited, Mr. J. H. Edwards, the chairman, remarked 
that the lock-out was the inevitable result of continued petty 
strikes and broken faith. If he had had his way years ago 
there would have been a lock-out then, and the results would 
have been much less misery to the working classes and great 
benefit to the trade. The trade depended on mutual confi- 
dence, and if the masters could have no confidence in the 
men, the real paymasters, which were the shipyards, could 
have no confidence in the masters’ discipline. Mr. Edwards 
regretted to say that the Boilermakers’ Society had been on 
the wane since the retirement of Robert Knight from the 
secretaryship. Mr. Knight, who was present at the meet- 
ing, said he blamed those at the head more than the men for 
the present state of affairs, for they were punishing 990 inno- 
cent members in every 1000 for the broken faith of ten. If 
the fines had been enforced which the executive council had 
power to enforce, the situation could never have arisen. But 
that rule had been entirely neglected since his retirement. 
He warned employers, however, not to press the action too 
far, or therewould be an upheaval in all the societies bound 
by the agreement. 

As referred to above, it must be reported that the sub- 
committee of the Boilermakers’ Society, consisting of seven 
members of the representative body who attended the 
Edinburgh conference, with the general secretary (Mr. John 
Hill) met in Newcastle on Monday evening last, and next 
day proceeded to the work of redrafting the proposals 
regarding assurances which are to be given to the employers 
for the purpose of reducing the number of sectional stoppages. 
The sub-committee will report to the representative body 
of the society, and there may be another conference 
next week with the employers, but at the time of writing 
no such meeting has been arranged. The Employers’ 
Federation are not moving in the matter pending the receipt 
of the proposals of the men’s committee. Their position is 
a strong one, while that of the boilermakers ‘does not improve 
by the delay of their representatives to bring about a settle- 
ment. 








VANADIUM STEEL FOR BRIDGE MEMBERS. 


PROPERTIES of alloy-steels in high resistance to shock and 
wear have been utilised in bridge work toa limited extent, mainly 
in the production of nickel steel eye bars. In the trusses of 
the 668ft. spans of the new Mississippi River bridge now 
being built for the city of St. Louis, U.S.A., all the principal 
compression members are to be of nickel steel, so that the 
bridge will be notable for its material as well as for its design. 
The American Bridge Company has experimented recently 
with eye bars made of nickel-chrome-vanadium steel. The 
bars were 14in. by 2in. in section, with heads 34in. diameter, 
and having holes to receive 14in. pins, while the thickness at 
the head was increased to about 24in. The metal contained 
0.25 per cent. carbon, 0.17 vanadium, 1.45 nickel, 1.20 
chrome, 0.32 manganese, 0.12 silicon, 0.02 phosphorus, and 
0.035 sulphur. In ordinary methods of manufacture the 
forged bars are simply annealed. These special experimental 
bars, however, were heated to 875 deg. cent. and then 
hardened by sprays of water played upon the head, after 
which they were annealed at 720 deg. cent. in order to 
restore the cystalline structure of the metal. One of the 
bars showed an ultimate strength of 97,1001b. with a yield 
point of 80,900 lb., and an elongation of 28.3 per cent. in 12in., 
or 7 per cent. in 21ft., the reduction of area being 50 per 
cent. The other bar gave an ultimate strength of 96,500 lb., 
81,5001b. yield point, elongation 30 per cent. and 5.4 per 
cent., and reduction of area 54 per cent. In both cases the 
fracture was of cup form with a silky texture. For the lower 
nickel steel eye bars of the St. Louis Bridge an elongation of 
10 per cent. in 18ft. is required. It is believed that the lower 
elongation of the vanadium steel has no special importance ; 
it could be increased by using a higher temperature for the 
final annealing, but this would involve some loss in the 
elastic limit. 





Q 


e 


90 


THE ENGINEER 


Oct. 7, 1910 








PORTSMOUTH WATER SUPPLY. 


In 1857 the Borough of Portsmouth Waterworks Com- 
pany was incorporated and has now grown until its sphere 
of operations includes not only the Borough of Ports- 
mouth, the dockyard and barracks in the district, but also 
the towns and villages of Cosham, W. ymering, Farlington, 
Drayton, Bedhampton, Havant, Warblington, Emsworth, 


FILTRATION WORKS AND RESERVOIRS FOR 


22nd ult. These new works have been under construction 
for between two and a-half and three years. Increased ser- 


vice reservoir capacity had become necessary, and while | 
providing this the company deemed it advisable, in the | 


interests of its consumers, to institute slow sand filtra- 
tion, which had not formerly been resorted to, in order to 
remove that occasional turbidity to which reference has 
been made above, and this in spite of the fact that 
apparently this turbidity never had any adverse effect on 


————. 
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adjoin existing reservoirs owned by the company, which 
were constructed some forty years ago, and which have, 
under the new scheme, been covered in. It was not 
necessary to make any special purchase of land for the 
new works, the ground on which they stand having 
been acquired by the company some time ago. he 
elevation of the works permits of a supply by gravitation 
to the major portion of the district. The springs from 
which the supply is derived are situated at Havant and 
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Fig. i—PLAN: [AND SECTIONS OF FILTERS AND RESERVOIRS 


New Brighton, Purbrook, Waterloo, and Redhill. 
population supplied is nearly 235,000. 

The original supply delivered by the company consisted 
of water drawn from springs at Farlington, but ever since 


[The | the health of the community. Moreover, it was also 
decided not only to cover in the new reservoirs which 
form part of the present scheme, but also to cover over 


the reservoirs which were already in existence, so that 


Bedhampton, and the whole of the water is pumped from 
these places to the works under consideration. Some 
portion of the water has, in order that some higher 
; districts may be served by gravitation, to be pumped to 
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Fig. 2—LONGITUDINAL SECTION OF A FILTER AND A RESERVOIR 





about 1860 the supply has been drawn from chalk springs | the water having once sunk below the level of the sand 
at Havant and Bedhampton. It is of high purity, but | of the filters should never again see light till it emerged 
occasionally, when heavy rains follow a more or less pro- | from the consumers’ taps. By this means the water would 
longed drought, the water, as it issues from the springs, | not only be protected from contamination, but also kept 
is somewhat turbid. | from the sunlight which has such a marked effect on the 


a higher set of reservoirs—which have recently been 
covered in as part of the present undertaking—but this 
covering in was the only change made in existing works, 
and we therefore need do no more than mention the fact. 
The whole of the water, whether it has to be raised to 
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Fig. 3—-DETAILS OF FILTER BEDS AND RESERVOIRS 


It is not our purpose to trace the growth of | growth of alga. 


the company from its early stages, nor to refer in detail 
to the earlier reservoirs and pumping stations which it 
was found necessary to construct. Weare only concerned 
at the moment with the last development in the shape of 
filter beds and covered reservoirs which have been recently 
completed, and were formally opened on Thursday the 


In the result the company has now 
provided a covered high-level storage for water suffi- 
cient for some forty-eight hours’ supply for the whole of its 
district, and a filtering capacity of 12 million gallons per 
twenty-four hours. 

The site chosen for the new works is on the south slope 
of Portsdown Hill, and the new filters and reservoirs 


this higher elevation or not, is first of all passed through 
the filter beds, which were formally opened on the 
date mentioned, though, as a fact, they have actually been 
in operation since the beginning of the year. 

The entirely new portion of the works comprises seven 
filter beds and two reservoirs—see Fig. 1. The filter beds 
are all arranged in one long line at the same level. Six of 
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them are of exactly the same dimensions, namely, 200ft. 
by 100ft. The seventh, which is in the middle of the 
line, and has three beds on either side of it, measures 
150ft. by 180ft., and has been made this shape in order to 
space for the accommodation of a sand-washing 
plant. All the beds are therefore practically of the same 
area of nearly half an acre each. 

Having regard to the configuration of the land, it was 
not possible to construct these beds on level ground. 


provide 





carefully washed before being placed in position in the 
beds. It is not at present known exactly how long 
each filter will be capable of running without having to be 
cleaned, but we understand that some of the beds have now 
been working for nine months and that these have only 
been cleaned once. The resistance recording gauges are, 
of course, for indicating when scraping of the surface is 
required, and none of them at the present time show any 
such sign, and the beds have now been untouched for six 


Accordingly their northern ends are founded on the | to nine months. 


vhalk, the necessary excavation to permit of this being ! 
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The sand-washing plant is of the usual hydraulic type, 
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Fig. 4—PART SECTION OF COVERED RESERVOIR 


ade in the side of the hill, while their southern ends are 
carried on concrete arches springing from brick walls, 
which construction forms part of the roof of the covered 
filtered water reservoirs. The arrangement will be readily 
understood by a reference to the section—Fig. 2—given 
herewith. Each filter bed is really a brick and concrete 
tank, 9ft. Zin. in depth, and contains the usual filling of fine 
sand carried on graded layers of shingle. The sand is 3ft. 
deep, and the gravel is in three layers, each of different 
grades, and each 3in. thick. At the centre of the northern 
end of each bed there is a brick inlet chamber. The 
rising mains from the pumps run along the northern ends 
of all the beds, and through a Venturi meter to a distri- 
buting main running back, parallel to, and alongside the 
rising main. The water is delivered from this distributing 
main to each bed through a valve contained in its parti- 


cular inlet chamber, and through holes in the brickwork | 


sides of the latter it flows quietly on to the sand. 


At the southern ends there are the corresponding out- | 


let chambers, and these are of considerable interest. 
First of all, they are provided with automatic outlet pipes 
which can be set so that the lip of a telescopic vertical 
pipe, which is carried on a set of floats, may always 
be at a certain depth below the level of the water. 
This ensures that no matter what the level of the 
water may be, the 
time, may be exactly the same. The depth of immer- 
sion of the lip, and hence the rate of tlow of the water, 
imay be set to any required value, and means are 


quantity passed in any given | 


provided to ascertain whether or not the arrangement is | 


working properly. 
matic recording gauges, which show in different coloured 
lines the level of the water in the filters themselves, and 


Each bed is also supplied with auto- | 


also in the outlet wells into which the water coming from | 


them is delivered. The records produced by these gauges 
show continuously the loss of head in the filters, and give 
an accurate indication of when the resistance has become 
too great, and hence of the time when it is necessary to 
scrape the surface of the sand. 

While on the subject of gauges, we may here remark 
on the excellent use which is made of them throughout 
the works. First of all, the whole of the water coming to 
the works is passed through a recording Venturi meter, as 
stated above. Similarly, all the water flowing from the 
works is recorded by means of a like instrument, so that a 
complete check may be kept of the working of the plant, 





and any irregularity be detected. Then, too, there is a record- | 


ing gauge which registers the level of water at the inlet to 
the filter beds. This is arranged beside an overflow weir, 
the crest of which is made at the height of maximum per- 
inissible level of water. Should this be exceeded the 
water flows over the weir and away to waste. 


voirs. Hence the engineer in charge has at his service 


automatic records of the behaviour and working of the | 


whole installation. 

The result of the filtration is very good indeed, and com- 
pletely removes the cloudiness mentioned earlier on in this 
article. Of course, it should be remembered that the water 
to start with is of high purity, and that attention has to be 
directed, not to the elimination of harmful bacteria, but 


only to the prevention of cloudiness and of the admission | 
That filtra- | 


into the mains of the germs of water plants. 
tion was not necessary from a health point of view is 
demonstrated by the fact that the death-rate of Ports- 
mouth for the year 1908—the latest figure for a complete 
year in our possession—was only 13.8 per 1000, which for 
& Seaport town may be considered remarkably low. 

The floor of each filter bed is provided with numerous 
brick channels formed by two layers of bricks laid flat 
one on the top of the other, the bricks being some little 
distance apart. These layers run east and west, and all 
of them connect with a main collecting channel which runs 
north and south for the whole length of the bed. A con 
siderable amount of trouble was taken to procure suitable 
filtering material. It was considered for many reasons 
that it would be undesirable to have sea sand, and after 


Then | 


again there are level recorders for all the covered reser- | 


a prolonged search a sand which in every way fulfils the | 
requirements was discovered on the top of a hill near | two methods of forming the roofs of the reservoirs, for 


Pulborough. In texture it is small enough to permit of 
75 per cent. of it passing through a sieve having 1600 
openings to the square inch. The shingle used under- 
neath the sand came from near the Needles, to the west 
of the Isle of Wight, and both materials, of which, it may 
be added, no less than 80,000 tons were used, were very 


| 
| 





there being ten hoppers arranged in series. The shaping 
of filter bed No. 4 so as to permit of the washers to be 
placed centrally as they are is certainly a very neat 
and handy arrangement. Running right along the 
southern ends of the filters are first of all a 6in. 


intercommunication and emptying main, and next a 30in. | 
This main can deliver | 


filtered water collecting main. 
either into the two old or into the two new reservoirs as 
may be desired, or into all of them at once. 
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Fig. 5—TYPICAL B4SE OF COLUMN 


A further reference to Figs. 1 and 2 will show how the | 


new reservoirs have been constructed. They might, of 
course, have been arranged completely under the filters or 
not under them at all, but a mature consideration of the 
whole of the conditions demonstrated that the best 
method to adopt was that shown, namely, partly under 
the filters. This construction necessitated the adoption of 





Fig. E-INTERIOR OF COVERED RESERVOIR DURING 


in the portion under the filters the weight of the filters 
and the water and sand in them had to becarried, whereas 
outside only the weight of the roofs themselves and of 
some 18in. of soil over them had to be allowed for.. Under 
the filters the roof is formed by heavy concrete arches 
springing from red brick piers placed at 16ft. Tin. centres. 





Generally speaking, these piers are 1ft. 10}in. wide, and 
form a continuous wall for the whole length under the 
filter, being pierced with oval openings, as may be seen 
in Fig. 2, and in three of the engravings on page 386, in 
order, no doubt, partly to economise in bricks and partly 
to increase the water space. Where the piers coincide 
with the division walls of the filters above, as is arranged 
in every case, they are made very considerably stouter, 
as may be seen from one of the engravings in Fig. 3, 
| which illustration shows in addition many of the con- 
structive details of both filters and reservoirs. 

The two new reservoirs each measure 360ft. by 160f6., 
and have an average depth of 18ft. 6in. of water, each 
| being designed to contain when full rather over 4 million 
| gallons of tiltered water. The floor of the reservoir known 
| as new reservoir No. 2 is very nearly level, only having a 
| 6in. fall towards its south-west corner, whereas the 
| floor of part of the new reservoir No. 1 very nearly 
| follows the original contour of the ground, so that this 
portion of it has a considerable slope, as will be seen in the 
drawing Fig. 4. The portions of both reservoirs which 
do not come under the filters are covered in with a light 
ferro-concrete roof 4in. thick. This roofis carried on rows 
of light vertical columns of ferro-concrete and transverse 
beams of the same material. There are in each reservoir 
three lines of these piers. They are spaced at 16ft. Tin. 
centres in the length of the reservoir and at 16ft. 5in. 
centres in its breadth, and are of the form shown 
in Fig. 4, only differing in the dimensions of their 
bases, where there is variation of the floor level. The 
bases, we may add, are of solid brickwork, 3ft. 9in. by 
3ft. 9in., built up on a slab of concrete, 4ft. 9in. by 
4ft. 9in. On the top of the brickwork, which, as explained, 
varies in depth with the level of the floor line of the 
reservoir, is a layer of bricks set on edge, and on the top 
of this again is the base of the pier proper, which is com- 
posed of a square slab of ferro-concrete, 3ft. 3in. by 
3ft. 3in., surmounted by a truncated pyramid of the same 
material. From the square top of this springs the square 
ferro-concrete column. A typical base is shown in Fig. 5. 
|The two outer rows of piers are not braced to those 
| adjoining them, save by means of the longitudinal beams 
| on their summits, but in the centre row diagonal bracing 
beams are carried from the base of every other pier to the 
summits of the piers on either side of it. The construc- 
tion will be better understood by reference to Fig. 6, which 
gives a view of the interior of new reservoir No. 1, in 
course of construction. 


The end and side walls of these two reservoirs had, of 
| course, to be of very solid construction. A section of the 
end wall is shown in Fig. 4, and this may be taken as 
typical of the whole length of walls, saving that in 
reservoir No. 2 the slope at the bottom on the left hand 
was not carried down so far, this not being necessary, 
because the floor was nearly level. A section of one of 
the side walls is given in the right-hand bottom corner of 
Fig. 3, and this may be taken as being typical of the 
| whole length of side walls. The floors of both reservoirs 
| and filters were very similar in construction. Being laid 
directly on the solid chalk, there was no necessity for any 
| very thick flooring. In the case of the filter beds there 
| was first of all a 4in. layer of 6 to 1 concrete, and this 
| was made water-tight by means of a lin. rendering of 
neat Portland cement put on in two layers, the first jin. 
thick, and the second }in. thick, the latter being brought 
to a fine smooth surface. In the case of the reservoirs 
the underlayer of concrete was also 4in. thick, and 
| the water-tighting was effected in exactly the same 
| manner as in the case of the filters. In all, seven acres 
pe: surface were thus treated, and the process has been 
very successful. Ocular proof of this fact could be 
obtained on the occasion of the opening ceremony, which 
was carried out in reservoir No. 2, part of which was, of 











CONSTRUCTION 


course, under filters 4, 5, 6, and 7, all of them full of water. 
The percolation observable was practically nil. The 
concrete roofing of the reservoirs has been covered to a 
depth of 18in. or so with soil, and is laid out with grass 
and paths, which give a neat and tidy appearance to the 
whole. Sundry openings have been left, so as to give 
access to the reservoirs. These openings are covered in 
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with cast iron plates, machined on their undersides so as 
to make good contact with a cast iron beading, also 
machined, arranged round the sides of the openings. 
Ventilation shafts, protected from the weather by iron 
coverings, are also provided. The ferro-concrete through- 
out was constructed on the Hernebique system. 

Where the south-east corner of reservoir No. 1 adjoins 
the south-west corner of reservoir No. 2—see Fig. l1—a 
forebay has been formed for the accommodation of two 
pipes. The larger of these is an outlet pipe 30in. in 
diameter, and it is connected through two valves to two 
outlet strainers placed one on the floor of each of the two 
reservoirs. The other pipe is 18in. in diameter, and is 





is shown in-Fig. 8. The large horizontal pipe is the 
delivery main from the two new reservoirs. In a word, 
the installation has been exceedingly well designed and 
carried out, every possible provision for its efficient 
working having been made. 


In the execution of the work no less than 200,000 tons | 


of material had to be handled, 100,000 tons of which had 
to be brought by rail and transported up the hill. Eight 
hundred tons of ironwork have been used, 40,000 tons of 
Portland cement concrete, 30,000 tons of filtering material, 
6000 tons of cement, and no less than 3,000,000 bricks. 
These latter had to be of great strength, as in places the 
brickwork is subjected to a pressure of 9 tons per square 


be accentuated as the months follow. Vessels on the stocks 
in various stages of construction are being brought no nearer 
the launching stage, and as builders find themselves unable 
to give any guarantee as to date of delivery, shipowners are 
| deterred from placing fresh orders. There seems, neverthe- 
less, every likelihood of increased demand for new shipping, 
owing to the decided improvement in the shipping trade now 
| taking place and likely to continue. Vessels which were 
some time ago ordered in the hope that trade would improve 
are now changing hands, and finding remunerative employ- 
| ment. To a certain extent the plenitude of tonnage built 
on this basis has modified what would have been a sharp 
revival in shipbuilding. 
As it was, the contracts placed during September were not 


used as a wash-out and overflow pipe. We shall | foot. They all came from the neighbourhood of Horsham, | inconsiderable, although few vessels of any great individual 





have a few words more to say about the piping arrange- 
ments; but, first of all, we must refer to the two existing 
reservoirs which have been covered in under the present 
contract. These reservoirs are rectangular in plan, with 
rounded corners. They are at a low enough level to 
receive water by gravitation from the filters, and each 
measures about 210ft. by 175ft. The roofs and sup- 
porting piers are practically the same as those for the 
new reservoirs, saving that they are of lighter section, the 
roof only being made 3in. instead of 4in. thick. Ventila- 
tion pipes with covers are provided, and, with the excep- 
tion of these, the whole surface of both roofs is covered 
with screened cinders, which gives a very neat appear- 
ance to the work. 

The pipework throughout the installation is interesting. 
Reference has already been made to the rising mains and 
to those distributing the water to the filters, but we may 
say with regard to the rising mains shown on Fig. 1 that 


Fig. 7—PANORAMIC VIEW OF THE NEW WORKS 


the nearest place to the site where bricks of a suitable 


character could be obtained. The change from the old | 


to the new system of working was carried out success- 
fully without any interruption to the service. The works, 
which have been admirably executed, have cost about 


£73,000. From start to finish they have been in the | 
hands of the company’s engineer, Mr. Herbert Ashley, | 


M. Inst. C.E., M.I. Mech. E., though his original 
plans were submitted to and approved by Mr. Charles 
Hawksley, M. Inst. C.E., &c., who only made certain 
minor suggestions. To the former we desire to offer our 
best thanks for the courteous manner in which he has 
supplied us with the drawings necessary for the illustra- 
tion of this article, and with all the information for which 
we applied to him. The company’s resident engineer in 
charge was Mr. D.S. Williams. The contractors were 
John Mowlem and Co. Their resident representative was 
Mr. Harvey Collingridge, Assoc. M. Inst. C.E., to whom 





Fig. 8—-VENTURI METER CHAMBER AND INTER-COMMUNICATION VALVE PIT 


the 20in. and 24in. mains are pumped into at a total 
head, including suction, of about 170ft., at the company’s 
Havant pumping station, which is situated about two 
niles to the east of the filter beds. 
main emanates from the company’s Bedhampton pump- 
ing station, which is about 1} miles to the east of the filter 


beds, and the total head, including suction, is about 150ft. | 
These three mains are interconnected at various points, | 
so that either pumping station can pump through any | 


one of the mains. As a matter of fact, one of the pump- 
ing engines at Bedhampton frequently does pump into the 
24in. main. The pumping plant at the Havant station 
consists of four compound beam engines, but that at 


the Bedhampton station is more modern, and comprises | 
one compound horizontal high duty engine, and the other | 


a triple-expansion horizontal engine, both of the Worth- 
inggon type. 

The outlet pipes are most thoroughly interconnected, 
and are arranged so that the water from any one or all 
of the reservoirs may be made to flow into the gravitation 
mains of the company. Further than this, the delivery 
of any one or all of the reservoirs may be passed through 


meter can, if required, be entirely cut out. 
meter chamber, with its valves and one of the valve pits, 


The 36in. pumping | 


a L “Sel ¢ | of last year, of 62 vessels and 74,180 tons. 
a Venturi meter, and this is the usual practice, or the | oe 
The Venturi | 


our thanks are due for the photographs from which the 
accompanying engravings and those on page 386 have 
been prepared. 

An engraving showing a panoramic view of the new 
works is given in Fig. 7 above. 








NINE MONTHS’ SCOTTISH SHIPBUILDING. 


NOTWITHSTANDING the fact that the iron-working sections 


| of shipyard operatives have been locked out since September 


2nd, the output of shipbuilding on the Clyde during 
September reached more than the average monthly figure, 
and was, in fact, the second best for the year. The 
number of vessels launched was 23, their combined tonnage 


| being 46,950. This is some 5500 tons better than the output 


of August, and well ahead of all other monthly outputs with 
the exception of April, when the figures were 20 vessels of 
56,420 tons. The total output for the nine months of the 
year amounted to 226 vessels of 342,630 tons, which is an 
advance on the output during the corresponding nine months 
Although the lock- 
out of the ironworkers has not yet told on statistical returns 
of tonnage launched, it is bound to do so when the returns 
for the month now entered on are made up, and will probably 


importance have been booked. The Fairfield Shipbuilding 
Company, Govan, is to build a large steamer for the Union 
Steamship Company of New Zealand; Russell and Co., Port 
Glasgow, a large steamer for the New Zealand Shipping 
| Company ; Fleming and Ferguson, Paisley, a bucket dredger 
of special design for the Tees Conservancy Commissioners ; 
| the Ailsa Shipbuilding Company, Troon, two light draught 
steamers for the West Coast of Africa, and a steel barge for 
the Niger; John Reid and Co., Whiteinch, a sea-going 
tender for the Metropolitan Asylums Board. 

As regards shipbuilding in the East Coast of Scotland 
yards, on the Forth, Tay, and Dee, where matters have been 
very depressed for some months past, there is a decided 
return to normal activity, and further new work is in pros- 
pect. For the past three months no launches whatever have 
taken place on the Tay, and during July and August none on 
the Forth. In September, however, one vessel of 1200 tons 
was launched on the Forth by Ramage and Ferguson, Leith 
for the Ellerman Line, Liverpool. Launches on the Dee, on 
the other hand, have been plentiful, as many as 18 vessels, 
totalling about 6900 tons, having been sent off the stocks. 
The average tonnage, however, is as small as 383 tons, the 
| majority of the vessels being of the trawler and drifter class. 
| The output of the three rivers for the nine months of the 
| year reaches a total of 62 vessels, of 22,750 tons. To the 
| September output from yards on the Dee one very note- 
| worthy item consisted of the steamer Intaba, from the stocks 
| of Hall, Russell and Co., Aberdeen. This vessel, built for 

the passenger and cargo service between London and Natal of 
| John T. Rennie and Son, Aberdeen, is 4700 tons—curiously 
| enough almost exactly equivalent to the whole previous 
month’s output of the Dee—and is not only the largest 
steamer ever launched at Aberdeen, but the first constructed 
there on the Isherwood longitudinal system, and also the 
first built anywhere on that system to have a Board of Trade 
| passenger certificate. 
Fresh work for East of Scotland yards during September 
has been more plentiful than for the three or four previous 
|} months. Msssrs. Ramage and Ferguson, Leith, are to build 
| and engine a cargo steamer of 2750 tons deadweight for the 
| Union Steamship Company, of New Zealand; the Greenock 
| and Grangemouth Dockyard Company, Grangemouth, two 
| coasting passenger steamers for the Bombay Navigation 
| Company; and the Caledon Shipbuilding and Engineering 
| Company, Dundee, a steamer of about 2000 tons for the 
| Dundee, Perth and London Shipping Company. 








| PRACTICAL APPLICATIONS OF AEROPLANES. 


NOTWITHSTANDING the large number of flights with 
aeroplanes and the small number of casualties in proportion 
to the total distance covered, it is difficult to come to any 
other conclusion than that the aeroplane, in its present form, 
has nearly reached the limit of its development. Much has 
yet to be done in the way of strengthening the construction, 
so as to minimise the risk of such a collapse as that which 
proved fatal to Chavez after his trans-Alpine flight ; but, 
while airmen have been displaying remarkable courage, it is 
to be noted that few of them continue at the game for any 
great length of time. Experience, so far, has shown that when 
an airman meets with an accident his career is over. The 
presence of mind, which is so necessary to the airman, often 
becomes lost when his nerves have once been badly shaken. 
Nevertheless, the public are impressed with the wonderful 
performances, which tend to show that the navigators have 
perfect control over their machines, and the exploit of the 
Dutchman, Wynmalen, who, at Mourmalon, rose to a height 
of 2780 m., when his engine stopped and he glided to earth 
in thirteen minutes, makes ordinary flights appear tame in 
comparison. But this does not seem to justify the confidence 
of the authorities who are already investigating the means 
of opening up aerial communication across the Sahara and 
of establishing postal services of aeroplanes in Madagascar. 
The Minister of the French Marine has also given instructions 
for the old and obsolete cruiser Foudre, which formerly carried 
torpedo boats, to be equipped for aeroplanes, with platforms 
fore and aft for the machines to start from and alight upon. 
This will be much in the character of an acrobatic perform- 
ance, but in warfare risks must be taken. Apart from the 
value of the aeroplane as a means of signalling the move- 








ments of an enemy’s fleet at great distances, it is argued 
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that it will entirely neutralise the submarine, in the sense 
that when the surface of the water is viewed from a certain 
height moving objects are clearly discernible at quite a con- 
siderable depth. So far, the monoplane and biplane, driven 
py powerful engines, are the only machines that have given 
“actical results, but a vast amount of experimental and 
research work is being carried on in the direction of produc- 
ing machines offering greater security and requiring much 
less power to drive them, and it is understood that many 
interesting devices will be seen in the Aeronautical Salon, 
which is to be held in Paris this month. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





LOCOMOTIVES OF MAXIMUM ECONOMY. 


Sin, —Current locomotive practice has demonstrated the fact 
clearly enough that the locomotive as a steam engine is improved 
in efficiency by all the improvements added to it in much the 
same degree that semi-fixed, stationary, or marine engines have 
benetited by them. A maker of semi-tixed engines claims the 
highest efficiency for his two-cylinder og. sae above any other 
system of steam motor whatsoever. The low steam consumption 
figures reached by him have only been possible by utilising all 
known improvements in boiler and engine. Water softening, feed 
heating, water tubes in furnace, superheating, and efficiently 
designed compound cylinders all contribute to make the locomo- 
tive a most economical instead of a wasteful machine. 

Taking the case of a few railways which effect an annual coal 
economy of 30 per cent. by means of compounding their engines 
at the same boiler pressures as simple engines, but without intro- 
ducing any complication in them that does not already exist in 
simple engines, and which now find that by means of superheating 
the steam there is a further reduced coal consumption of about 13 
per cent. or 14 per cent. with respect to the previous reduced con- 
sumption, is there any responsible railway engineer who would 
care to dispute the reduced coal bills of the companies upon the 
basis of these figures? 

Again, using softened water, heated feed-water, and water tubes 
in the fire-box, there is certainly a slight economy with each 
system, which would be additional to the other economies, other- 
wise it would not pay as it does (instance Great Western Railway 
and London and South-Western Railway) to use these improve- 
ments. 

The popular idea is to regard these improvements merely as so 
much coal saving, and that, because coal is cheap in this country, the 
improvements are not worth their cost. The fact is that nearly all 
economising devices also reduce repairs per ton-mile hour of work 
done. A fire-box which only burns 600 tons of coal in compound 
engines using superheated steam, against 1000 tons without these 
ag pee also saves in ftire-box repairs or renewals. 

igh pressures of 225 lb. have been found by Mr. Churchward 
tocause no more trouble in boilers when using softened water than 
existed formerly with low pressures using untreated water. Soft 
water also increases the evaporative powers of the boiler. Where 
water is hard some companies have reduced boiler pressures in ex- 
press compound engines, that are now annually saving 30 per cent. per 
ton-mile hauled, to the pressures of old simple engines, but without 
affecting in the least the previous fueleconomy. Boiler barrel and 
tube repairs are now reduced to the same level in both systems, 
but the simple engine burns out its fire-box much sooner that does 
the compound engine. Using superheaters, with simple expansion, 
nearly the same result is obtained. Both systems involve long 
cut-offs of 35 per cent. and 40 per cent., and thus increase the 
regularity of the turning effort. This in turn reduces stresses on 
cranks and reduces wheel work repairs. Between saturated steam 
locomotives, simple and compound, only differing by the double 
expansion in one type, the latter have been found to run a greater 
distance by 21 per cent. on the average between two consecutive 
repairs. The steam pressure is, of course, the same in both 
systems. Ordinarily the engine consuming the most steam for a 
given work—simple expansion—should benefit by the use of the 
highest pressures, Simplicity of construction also reduces costs. 
The average compound engine now has a less number of working 
parts and a shorter length of steam pipes than have simple engines 
with a corresponding number of cylinders. Its valve rings and 
piston segments have only to support half the average steam 
pressures that are carried in simple expansion cylinders, and these 
parts can thus run longer without need for repairs. When built 
exactly on the same footing as simple superheated steam types, its 
advantage in coal saving is only a very few per cent., but it has 
proved to be infinitely the best time-keeper of the two, and it also 
runs without risks of piston and valves gripping, besides saving 
20 per cent. to 40 per cent. in weight of valve oil, using an inferior 
quality. But when using superheated steam it certainly saves still 
more in coal, and this justifies the increased expenditure on boiler, 
valves and oil, so much so that all over Europe, where coal is dear 
and of inferior quality, compound locomotives using superheated 
steam are replacing the ordinary types. Feed-water heating with 
exhaust superheated steam should appreciably add to the general 
efficiency. 

October 4th. X. 


Sik,—In the current issue your correspondent ‘‘ Superheater” 
questions the statement that the principal advantage of super- 
heating in locomotives is likely to be found to lie in the reduction 
in boiler repairs owing to the adoption of decreased steam 
pressure. He suggests that superheating will permit of a larger 
degree of expansion being employed. There are two reasons 
against this—one that, whether the steam be superheated or not, 
the greater the range of expansion in one cylinder the greater is 
the difference between the mean temperature of the cylinder walls 
and that of the entering steam. Thus the work obtained from 
increased expansion is soon over-balanced by the loss of work 
available throughout the whole stroke owing to additional cooling 
of the entering steam. It will be observed that this occurs at a 
point where its effect is of the utmost importance, far exceeding 
that of a slight addition to the toe of the diagram. 

The other reason is peculiar to engines of the locomotive type, 
and requires statement owing to the confirmed habit of many 
writers of ignoring the boiler in discussions regarding locomotives. 
It is necessary to bear in mind that the steam supplied by the 
boiler is directly dependent on the steam sent back to the smoke- 
box by the cylinders in useful form. It is valueless to treat the 
cylinders as though they were supplied from an independent and 
inexhaustible boiler-house. For this reason alone on a locomotive 
the maximum expansion is not only undesirable but impossible. 
There is further the fact that, there being no air pumps, the final 
pressure must be such as to empty the cylinders in the time avail- 
able without back pressure, and through ports and valves of 
practicable dimensions. 

By reducing the initial condensation superheating retnoves one 
of the chief bars to the use of larger cylinders, and it is therefore 
possible to employ pistons of area amply sufficient to compensate 
for reduced boiler pressure. This is also correct, since, as the 
pressure does not rise in the superheater, the steam is increased in 
voleme in passing through it, and a larger cylinder can be supplied 
by the same weight of steam. 

There are, however, some disadvantages to be placed against the 
undoubted saving of coal. Amongst these are the capital cost of 
the superheater and larger cylinders, the cost of mechanical lubri- 
cation, the cost of the occasional failures—which may be taken as 





the total cost of all the failures spread over all the engines, or, 
better, regarded as an insurance charge based on this—and the 
repairs to the superheater itself and its appurtenances. Complete 
figures are not yet available for all these points, but it appears 
probable that at present they will materially reduce the effect of 
the economy in coal. It was recently stated, for example, that 
one failure in lubrication will wipe out the coal saving for a year. 

On the other hand, the need for reducing the excessive boiler 
repairs attendant on the use of high pressures is now generally 
recognised. It is well known that for pressures greater than about 
175\b. the cost of maintenance rises at a rapidly increasing rate, 
and in America there has been a general return from the high 
pressures of 2001b. and over in vogue afew years ago. In England 
certain of our railways have appreciated the point without the 
necessity of discovering it by trial and error. This is entirely 
independent of superheating ; but both in England, in America, 
and on the Continent, the introduction of superheating has been 
coincident with the use of pressures of 160 lb. to 1651b., as on the 
L.B. and 8.C.R., G.N.R., L.N.W.R., C.R., &e. 

Birmingham, October Ist. L, A. F 





Sir,—With reference to ‘‘L. A. ¥.’s” letter—September 23rd, 
p. 340—it is true that a high steam pressure is usually considered 
advisable with compounding and a low pressure with superbeat- 
ing. At the same time, the important variations which occur in 
practice in these respects should serve to strengthen your sugges- 
tion that os steam -superheating, and feed-water 
heating be tried together in one engine. 

F. W. BREWER. 

Stevenage, October Ist. 





PADDLE WHEELS. 


Sir,—This letter is intended to be a general reply to your corre- 
spondents ‘‘ A, R.” and ‘* W, J. 'T.” 

Various forms have been given to paddle floats, some adapted 
only to shallow, others to deep immersions. On the one hand, we 
have stern wheels with floats perhaps 20ft. long and not much 
more than lft. wide; on the other, we have the wheels of the 
Atlantic boats, which were short and deep—as, for example, the 
Cunard steamship Persia, which had wheels 40ft. in diameter, 
with floats 10ft. long and 3ft. deep; the two side lever engines 
had cylinders 100in. in diameter and 10ft. stroke. If your corre- 
spondents care to refer to Bourne on ‘‘The Steam Engine,” they 
will find a beautiful drawing illustrating the geometry of a feather- 
ing wheel at page 403, and a disquisition on paddle wheels at 
page 382, The theory of the action of a wheel there set forth is 
inaccurate in several respects, but not to any serious extent. 

The reason why Mr. Stroudley curved his steel plate floats was 
twofold. In the first place, the curve acts to some extent in the same 
way as the curving of a turbine blade or the cupping of the buckets 
of a Pelton wheel. But, furthermore, the curving, if properly 
done, eases the entrance of the paddle into the water, reducing the 
‘slapping ” of the float on the water at the forward side of the 
wheel. As I have already said, a common error is to overdo the 
feathering, particularly with fast boats; and another error con- 
sists in setting the excentric at the wrong angle. We con- 
stantly see wheels which would be quite right if the 
axis of the wheel were at rest—as if, for instance, the 
ship was made fast to the quay. It is forgotten that 
the ship moves forward. If the float is vertical when entering, it 
is quite possible that it may actually push against the water, 
which will retard the boat, although it will, in a sense, help the 
engines. At the after side of the wheel the floats are always 
moving away from the water, and the lifting action of the float is 
modified, because it is always slipping away from the water on it 
and leaving that behind. If your correspondents will try, first, to 
lift a shovelful of water straight up, and then, while lifting, draw- 
ing the shovel sharply away from under the water, they will under- 
stand what I mean. 

Very little is known as the result of experiment about the laws 
of resistance to the movement of fiat paddle boards. There is 
reason to believe that it does not augment in the same ratio as the 
area. In the old great American river boats of, for example, the 
Daniel Drew or the Alida type, the split or stepped float gave a 
better result than feathering wheels, which were much too heavy. 
A float 4ft. deep would be in two pieces, each 2ft. wide. The 
leading board was secured to the back edge of the paddle wheel 
arm, and the following board to the forward edge of the arm, the 
first board being 2ft. further out than the second board. These 
wheels worked with less shock than those with single boards, had 
less slip and lifted less water. For shallow-draught stern wheel 
boats, I think they give much better results than feathering 
wheels, which are not needed indeed with narrow boards. 

Many years ago I was present at two experiments made at 
different times on the Thames which were of considerable interest. 
The first consisted of a trial of paddle wheels which had floats 
very narrow and of great depth. If I remember right, they were 
about 5ft. deep and lft. wide. The result was not what the 
inventor hoped, but it was much better than I expected. 

In the second experiment there were no floats. Each wheel 
was provided with about half a dozen discs placed a couple of inches 
apart, and dipping in the water toa depth of about one-third of 
the diameter of the wheel. The inventor relied on hydraulic 
friction to get propulsion. Everyone said the boat would not 
move, but she did, and that at an unanticipated speed. The 
engines, of course, ran very fast. If the experiment did nothing 
else it proved a striking object Jesson in water friction. 

Finally, I may call attention to the curious fact—which has, I 
think, been already mentioned in your columns—that even in very 
heavy seas paddle wheels are seldom injured, and this even when 
the paddle boxes are smashed. I was in Holyhead one morning 
when it was blowing half a gale, and it had been blowing much 
harder. A paddle tug came in, which had been out all night. I 
knew the skipper slightly, and I asked him if he did not fear his 
wheels would come to grief. ‘‘Oh, no,” he replied. ‘‘So long as I 
keep ’em turning they’ll come to no harm.” I made many in- 
quiries subsequently, always with the same result. A revolving 
wheel will escape. If the engine stops the wheels will be smashed. 
I have not the shadow of an explanation to offer. 

Birkenhead, October 4th. SUPERINTENDENT ENGINEER. 





Srr,—In answer to “‘ W. J. T.,” the oblique floats referred to were 
not, if I recollect aright, such as he describes ; they were floats 
mounted obliquely on the radial arms, in effect like screw blades 
on the boss, practically converting the paddle wheel into a screw 
propeller with only a segment of the disc immersed. But I 
understand he questions the principle of obliquity in the float. 

Referring both to nature and art, we find that the flying bird, 
the fish, the racing yacht, the Mauretania, the aeroplane, are all 
alike swift-moving, and all alike have oblique propellers. The 
swan, on the other hand, has powerful direct-acting propellers— 
like paddle wheels—able to move it quickly from a position of rest 
—a point in favour of the paddle—but of no great efficiency in 
producing high speed. 

In view of such facts, and not to attempt a full scientific explana- 
tion, it may be said that the action of oblique floats would resemble 
that of the fish’s tail, and offer, in a large degree, the benefits 
sought in feathering floats without their heavy joints, excentrics, 
and levers. It seems reasonable to expect, also, that the violent 
vibration mentioned by ‘“‘A. R.” would be appreciably less with 
oblique floats, which would enter the water more gradually, 
instead of the whole length of the float hitting the water at the 
moment of impact. ‘A, R.” seems to anticipate this benefit when 
he says; ‘‘ Screw propellers are not subject to vibration like this,” 





May one question whether, in ‘A. R.’s” statement that the 
dle . . ‘imparts energy to the water in the fore-and-aft 
direction, whereas the screw-forms a forced vortex in the plane of 
rotation, an addition which contributes nothing to the propelling 
force,” he quite does justice to the screw? Similar statements are 
frequently made. Is it not looking at the matter in a wrong light 
to speak of ‘‘ imparting energy to the water” or ‘‘driving water 
astern,” as if that were the object of revolving the paddle or 
screw? Surely the object is to drive the ship forward, an object 
which is very effectively served by the direct resultant thrust from 
the oblique pressure of the screw blades on the surrounding mass 
of water throughout the screw’s revolution, a motion which - 
approximates to that of a fish’s tail—a perfect propeller for high 
speed. Incidentally, of course, a vortex is “anel, and water is 
driven astern, but the less of the latter the more efficient the 
screw. So, at least, thought Rankine, if I mistake not. 
London, October Ist. R. M. 8. 





CENTRIFUGAL PUMPS. 


Sir,—We notice that in a letter appearing in your current issue 
Mr. Rees, on behalf of Messrs. the Rees Roturbo Manufacturing 
Company, takes exception to the remarks in our letter of the 21st 
ult., ve self-regulation. 

We may say that we intended these remarks to be perfectly 
general, but in view of Mr. Rees’ letter it will, perhaps, be well to 
confine our attention to the Rees Roturbo pump in attempting to 
make our point quite clear. 

Although self-regulation and high efficiency may not necessarily 
be incompatible, we maintain that the highest efficiency cannot be 
obtained with a pump built for self-regulation. It is quite 
possible that one pump without self-regulation may have a 
maximum efficiency of, say, 65 per cent., while another of a 
different size with self-regulation may have a maximum efficiency 
of 70 per cent., yet of two pumps built on the same lines for the 
same output the one without self-regulation would have the 
higher efficiency when dealing with its normal output. 

The test made in Germany of a Rees Roturbo pump claiming 
an efficiency of 75 per cent. can hardly in itself be accepted as con- 
clusive, nor as in any way proving our original statement to be 
incorrect, for on referring to the article which appeared in your - 
issue of May 17th, 1907, we find curves taken from a test on a 
pump of this type showing a maximum efficiency of only 60 per 
cent. We venture tostate that had this pump not been built to 
give self-regulation, an efficiency considerably higher than this 
could have been attained quite easily. 

With regard to our remarks on ‘‘small outlet nozzles,” which 
Mr. Rees has taken as applying to his pump, and to which he takes 
exception, we find on referring to an article in the Times of 
October 28th, 1908, that ‘‘a pressure is generated at the rim of 
the pressure drum about 18 per cent. greater than the maximum 
lift which the pump is designed for.” 

Taking the case of an impeller designed for a lift of 75ft., and 
assuming that only the excess pressure is converted into velocity 
in order to produce the so-called turbine effect, it will be found 
that the 18 per cent. in itself represents a velocity of flow of nearly 
30ft. per second between the “‘ turbine blades ”—a figure very 
considerably in excess of that usually employed in the design of 
‘‘the ordinary type of impeller.” 

HOLDEN AND Brooke, LIMITED. 

Manchester, October 5th. 





EASTERLY EXTENSION OF LEEDS AND NOTTINGHAM 
COALFIELD. 


Sir,—My attention has been drawn to several news cablegrams 
stating that Professor Kendall, of Leeds University, and other 
distinguished geologists have made the discovery that the con- 
cealed portion of the above coalfield was 400 square miles in 
extent, and was quite double the area hitherto estimated by Pro- 
fessor Hull and the different Royal Commissions appointed by the 
British Government to inquire into the resources of the British 
coalfields, this subject having been brought forward and discussed 
at the last meeting of the British Association for the Advancement 
of Science at Sheffield. 

I beg to point out that this is no new discovery, for I came to 
the same estimate and conclusion some thirty years ago, when I 
read a paper on the same subject at Sheffield before the Midland 
Institute of Civil, Mining and Mechanical Engineers, which 
paper was fully discussed at several subsequent meetings of that 
Institution at Sheffield, Barnsley, and Leeds, and may be seen in 
the ‘‘ Transactions.” 

The delay in recognising the full extent of the easterly exten- 
sion of this huge coalfield has been largely due to Prefessor Hull’s 
error in failing to identify correctly the rocks proved in the Scarle 
boring, as well as the correct geological age of the Pennine chain, 
as explained in my paper and subsequent discussions ; but it is 
gratifying to find that even at this late period mining operations 
have proved my views to have been absolutely correct, although 
accepted with considerable reserve at the time my paper was read 
and discussed. 

New Club, Johannesburg, 

Transvaal, September 8th. 


ROWLAND GASCOYNE. 





DURBAN TRAMCARS. 


Sir,—I note a paragraph in your issue of 19th August culled 
from South Africa which is erroneous, and I should be glad if 
you will correct same. 

The paragraph referred to says that this department is having 
cars built in the shops of the Natal Government Railways, whereas 
the facts are that we are building five in our own shops. We had 
two built by the Natal Government Railways, but the cost was 
prohibitive. We are therefore building ourselves. 

H. N. Tuomas, General Manager, 

Durban, September 9th. Durban Municipal Tramways. 








UNIVERSITY EXTENSION LrcoruRES.—Mr. Banister Fletcher, 
F.R.1.B.A., commenced a course of twenty-four University Exten- 
sion Lectures on ‘‘ Ancient Architecture” at the British Museum 
on Tuesday, October 4th, and also a course of twenty-four lectures 
on ‘‘ Medieval Architecture” at the Victoria and Albert Museum 
on Monday, October 3rd. These courses are to be amply illus- 
trated by lantern slides, photographs, diagrams, and models, and 
will appeal not only to architects, but to art students, the general 
public, and those who travel, to whom a knowledge of architecture 
is now recognised as a necessity. The objects in the Museums 
will be explained in the classes held after the lectures. The Tues- 
day lectures commence at 4.30 p.m. and the Monday lectures at 
5 p.m. Full particulars may be obtained from Miss Gaudet, 120, 
Cheyne-walk, Chelsea, 8. W. 


JAMES WatT ANNIVERSARY.—This being the jubilee year of the 
Greenock Philosophical Society, under whose auspices for many 
years the celebration of the anniversary of Greenock’s most 
eminent native, James Watt, has been held, a specially attrac- 
tive syllabus has been arranged to mark the event. In addition to 
the usual programme of lectures, it has been decided to celebrate 
the fiftieth anniversary some time in January, when the Watt 
Anniversary Lecture falls to be delivered. The lecturer on this 
occasion is Professor J. H. Biles, of the Chair of Naval Architec- 
ture, Glasgow University. The James Watt dinner, held annually 
under the auspices of the Scottish Institution of Engineers-and 
Shipbuilders, will on this occasion take place in the St. Andrew’s 
Halls, the accommodation in the largest of Glasgow’s restaurants 
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RAILWAY-SUPERHEATER LOCOMOTIVE, 


MR. BOWEN COOKE, M. INST. C.E., CREWE, ENGINEER 
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GEORGE THE FIFTH 








SUPERHEATING ON LONDON AND NORTH- 
WESTERN LOCOMOTIVES. 


DURING the late Mr. Webb’s tenure of office as locomotive 
superintendent of the London and North-Western Railway 
Company the compound engine was a prominent feature on 
the line. His successor, the late Mr. Whale, as is well 
known, held other ideas as regards locomotive design, among 
which was the belief that the best interests of the company 
would be served by scrapping a considerable number of com- 
paratively mew engines built on the compound principle. 
Mr. Bowen Cooke, who is now is charge of the locomotive 
department at Crewe, has apparently come to the conclusion 
that as a source of increased power the compounding of 
locomotives should be abandoned. The restrictions of the 
loading gauge, the limits of which are practically the same 
as when the first steam locomotive was put into service in 
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Other particulars are as follows :— 


6ft. Sin. diameter 
10ft. 

22.4 square feet 
5ft. O}in. 

1Lft. 9#in. 

7ft. 4in. 

4ft. lin. 

175 Ib. 

59 tons 15 ewt. 
37 tons 

3000 gallons 

7 tons 


Coupled wheels .. . 
Centres of coupled wheels 
Fire-grate area.... ..  .. 
Boiler—Mean dia meter ou. side 

Length of barrel . 
Fire-box—Length outside 

Width outside 

Working pressure ra 
Weight of engine in working order 
Weight of tender in working o dir 


Water capacity 
Coal capacity 
The Queen Mary is a sister engine 
the exception of the superheater details 
the cylinders—19in. 
A test run with George the Fifth was carried out on 
July 24th between Crewe and Euston and back. Figs. 2 
and 8 give particulars of the gradients, speed, horse-power, 
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this country, do not now permit of any increase of size in 
the engine nor in the dimensions of the boiler, and con- 


sequently something like a maximum has been reached in 


the sizes of cylinders and pistons. 

With these facts to face the problem of satisfying the ever- 
growing demand for increased locomotive power becomes 
more and more difficult of solution, and in the case of the 
London and North-Western Railway we find superheating 
now attracting attention as a means towards securing the 
requisite amount of power in an economical fashion. With 
a view to establishing data on the subject, Mr. Bowen Cooke 
some time ago resolved to carry out a fair and impartial trial 
between a superheater and a simple, non-superheater engine. 
Two engines, George the Fifth and Queen Mary, have been 
turned out simultaneously from the railway shops. 
former engine is illustrated in the accompanying engraving, 
and is fitted with Schmidt’s system of superheating. It will 
be seen from the illustration that the general design follows 
closely that of the four coupled ‘‘ Precursor’’ type built in 1904 
by the late Mr. Whale. There are, however, three important 
points of difference. In the first place, instead of the balanced 
rectangular valves of the ‘‘ Precursor”’ class, the present engine 
has piston valves 8in. in diameter. Secondly, the cylinders 
are 20in. in diameter—with the same stroke of 26in.—instead 
of 19in.; and thirdly, the total heating surface is 1849.6 square 
feet, as compared with 2009.7 in the earlier design. 
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THE ELECTRIFICATION OF GERMAN 
RAILWAYS. 

IN an article on ‘‘ Prussian Railway Electrification,’’ 
which appeared in this journal in 1909, we gave the reasons 
why the railway line between Magdeburg-Leipzig-Halle was 
the first section chosen for electrification. The work on a 
part of this section between Bitterfeld and Dessau is now so 
far advanced that the electric working may be expected to 
commence before the end of this year. The electrification of 
another line between Lauban and Dittersbach, in a moun- 
tainous district in Si esia, is now under consideration. The 
means for the execution of this work have already been 
provided by the Railway Loan Act. Having now gained 
abundant experience in the electric working of two suburban 
lines near Berlin and of the Blankenese-Olsdorf suburban 
line in Hamburg, the Prussian railway administration will 
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2—GRADIENTS, SPEED, HORSE-POWER, AND DRAW BAR PUTT 


and draw-bar pulled for those two runs. The train was 
composed as follows :— 
Tons. ewt. 
Engine 15 
Sem@er... «. 
Dynamometer car .. .. .. 
Thirteen eight-wheeled coaches SB 4 
aes eae 4 3 

The total length of the train was 819ft. 3in. The highest 
recorded indicated horse-power was 12293. On the up trip 
from Crewe to London a stop was made at Rugby. The 
mean speed from Crewe to Rugby was 53? miles per hour, 
and between Rugby and Euston 58} miles per hour. Onthe 
non-stop return journey of 158 miles a mean speed of 604 
miles was attained. It will be seen from the diagram— 
Fig. 2—that the greatest speed attained on the up journey 
was 73 miles per hour at two points, while at several places 
speeds of 68 and over were recorded. On the return trip the 
highest speed was 784 miles per hour, while frequently 70 to 
74 and over was attained. 

We understand that the George the Fifth and the 
Queen Mary are now being tried on exactly similar work, 
togetber with one of the ‘* Precursors’’ and a six-wheels 
coupled ‘‘Experiment’’ class engine. Nine additional 
engines of the ‘‘ George the Fifth ’’ class are being built, as 


well as eight new 4-6-2 tank engines, with superheaters, for | 


quick local passenger service. 


urge on the electrification of main lines. The two above 
mentioned trial sections, Bitterfeld-Dessau and Lauban 
Dittersbach, are to demonstrate the adaptability of electric 
propulsion to military needs. The two sections which have 
been chosen for this purpose are not important so far as the 
defence of the country is concerned. The necessary provision 
has to be made for reverting to steam locomotives at any 
moment if necessary. Meanwhile, good progress is being 
made in the extension of the underground light electric rail- 
ways in Berlin. A new section from Nollendorf Platz to 
Shoneberg will be opened in November or December this 
year. Rapid progress is being made in the construction of 
the new section leading from the Spittelmarkt under to 
Spreeto Alexanderplatz, and of the Wilmerdorf line to Dahlem. 
Another new line between Rixdorf in the south of Berlin and 
Gesundbrunnen in the north will also be commenced before 
long. 





Goop progress is being made with the new: 16-acre -wet 
dock at Southampton, which when completed. will «accommodate 
four of the largest liners afloat. It is proposed’to give it a _— 
of 40ft. at low water,-and-it will have-a length of 1700ft. and a 
width of 400ft. There will. be ample accommodation for the 
huge new liners being built by the White Star Line for the 
Southampton-New York service. 
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THE OTIRA TUNNEL, NEW ZEALAND. 





WHAT is considered to be the greatest engineering feat yet 
undertaken in the Southern Hemisphere is now in progress 
in New Zealand, namely, the Otira tunnel, which pierces the 
Southern Alps. This scheme is being carried out under con- 
tract to the New Zealand Government by Messrs. McLean 
Brothers, well-known contractors in the Dominion. The 
Southern Alps are the dividing range between the Canterbury 
and Westland Provinces of the South Island, and the tunnel, 
when completed, will havea length of 5% miles. It penetrates 























Fig. 1—OTIRA TUNNEL LINE 


the highest ridge of the dividing range, thus avoiding Arthur’s 
Pass, which is immediately above it. The tunnel is being 
constructed on a line running nearly across the Island, making 
a junction with the South Line near Christchurch, on the 
east and a connection with the Greymouth- Reefton 
Line at Stillwater on the west, as will be seen in Fig. 1. 
The highest point of the line is at the eastern entrance to the 
tunnel, where Bealey Flat is marked on the map —Fig. 2— 
which is an enlargement ofthe portion of the line in the 
neighbourhood of the tunnel. This height is about 2450ft., 
and from there the tunnel falls 1 in 33 constantly to the Otira 


Oldham, England, have been installed. The head is 700ft. 
in each case, and the power is derived from the Devil’s-Punch- 
| bowl fall, 790ft. high at the Bealey end, and from the Holt’s 








Fig. 4—THE BEALEY END OF THE TUNNEL 


Creek fall at theOtira end. TheZtunnel/is drilled’through the 
flank of Mount Rolleston, as seen on the map—Fig. 2. 
Electric current also ventilates the drives, lights the whole 
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Fig. 3-OTIRA TUNNEL LINE 


end, where the height is roughly 1600ft. 
has a height of about 3950ft. 

The tunnel is being driven by the English system, in which 
the bottom drive is first advanced, then the top drive is made 


The pass above | 


| 


above that—in this case about 20 chains behind the others— | 


the intervening ground being then broken down and the hole 
opened to its full size. Messrs. Mcl2an Bros., the contractors, 
have made the first drive an average siza of 8ft. wide and 7ft. 
high, although they have varied from these figures slightly at 
times, The total height of the completed tunnel, lined with 





concrete blocks, will be 17ft. and the width 15ft. Ingersoll- 
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Fiz. 3—METHOD OF DRIVING TUNNEL 


Rand pneumatic drills are being used at each end. The 
general arrangement is to have two at the face, one following 
up about a chain behind, opening up the drive to about 12ft., 
and 3ft. or 4ft. at the top heading and breaking down, as 


shown in Fig. 3. Twelve holes 6ft. deep and from 3in.to 14in. | 


bore are drilled in the face, and gelignite cartridges are used 
to bring the rock down. 


works, drives the machinery, such as cranes, stone crusher, 
concrete mixer, &c The railway approaches the tunnel first 
of all by the Waimakariri River and afterwards by its 
tributary, the Bealey, both of which run in deep bush-clad 
gorges, as do the Otiro and the Rolleston, its tributary, on 
the western side. : 

The first shot of the tunnel was fired in May, 1908, and 
hand work was begun till the necessary machinery could be 
installed. In twelve months exactly halfa mile had been 








Fig. 5-THE OTIRA END OF THE TUNNEL 


completed at the Otira drive. Five years are allowed the 
contractors for the construction of the tunnel from the 
signing of the contract, which took place some time previously 
to the first shot being fired. The present progress is at the 


Tosupply compressed air, two 100 horse-power Ingersoll-Rand | rate of about 12ft. or 13ft. per day from each end. If the 
compressors, belt-driven by electric motors, are arranged at | work extends over the stipulated period of five years, owing 
each end. The power plants are identical at each end, each | to unexpectedly hard rock being met with, influx of water 


consisting of two sets of 300 horse-power each. Pelton wheel: 


hampering operations, or to some such natural; cause, it is 


directly coupled to 550-volt generators, all@by J. P. Hall, of | expected that the Government will not enforce the penalty. It 











is estimated that the material excavated will be ten million 
cubic feet. The contract price was £600,000. 

The two engravings Figs. 4 and 5 show respectively the 
eastern and western ends of the tunnel. Fig. 4 shows the 
eastern, or Bealey, end. In the engraving the lower drive only 
has been completed. The gorge on the left leads direct to 
Arthur’s Pass summit, about 24 miles away. Fig. 5 shows the 
Otira, or western, end of the tunnel. It will be seen that in 
this case the portal has been built in. The photograph from 
which the engraving has been reproduced was taken from. the 
bridge over the Rolleston River. The buildings on the lett 
are a bathhouse and workshops. 





ELECTRIC STEEL REFINING.* 
By D. F, CAMPBELL (London). 


THE use of electricity for the refining of steel has now taken its 
place amongst established metallurgical processes, and many 
papers have been written on the subject of electric furnaces, but 
the author proposes to discuss briefly the general aspects of the 
subject, and what he considers the probable and possible develop- 
ments in the immediate future in kngland. The electric furnace 
is at present used in various works for the retining of steel from 
the Bessemer converter in the manufacture of rails, and all classes 
of railway material and castings, and more commonly in connection 
with the basic open-hearth process for the manufacture of various 
products of intermediate quality, castings and tool steel of all 
kinds. These are the purposes for which it has been most widely 
adopted—-notably in America, Germany, and France—though it is 
also used for melting and refining charges of cold scrap of cheap 
quality for the manufacture of tool steel and small castings, and its 
high efficiency is now generally acknowledged. The retining of 
steel that had been previously melted was the first use to which 
the electric furnace was applied commercially ; but now that 
single furnaces have been producing over 20) tons a day for more 
than sixteen months, it is obvious that the field for the process has 
widened, and already many furnaces are in construction or 
operation in this country. 

The author is of opinion that the electric furnace is especially 
suitable, and wi!'l be widely adopted for any ciass of work in which 
raw materials of a high degree of purity are now used. 

A wider application for rails and sections may occur when 
working in connection with the Talbot furnace, for the charge can 
be taken to the electric furnace as soon as the carbon is down, and 
the necessity of removing the sulphur and getting a teeming heat 
is avoided, as this is done in the electric furnace both economically 
and completely. ‘Thus the capacity of the Talbot furnace is 
substantially increased, and this covers the greater cost of electric 


| refining. 


| might 


| by this process. 


Again, in the case of a basic open-hearth plant, using 60 per 
cent. of molten pig iron, and 40 per cent. of scrap, a 40-ton furnace 
have 15 tons removed to the electric furnace for refining, 
and a similar charge put in every two hours. Thus the capacity 
would be increased, the quality improved, and, in addition, a 
reduction in the cost of raw materials can also be made in some 
cases, as a low quality of pig iron can be used. 

Similar conditions oceur when working in conjunction with an 
open-hearth plant for making castings, and a thoroughly dead melt 
and extreme fluidity can be obtained, while the commonest raw 
materials can be used, and refined completely. This gives 


| economy both in the amount of gits and runners, and also in the 
| reduction of wasters. 


Even in the case of foundries engaged in 
ordinary open-hearth casting work, in which the margin of profit 
is now exceedingly small, the electric furnace is considered 


| necessary for an improvement in quality, while in a small foundry 


making light and intricate castings from crucible steel, an economy 
of several pounds per ton may be expected to result from the 
adoption of the electric furnace, judging from the reduction of the 
costs in works in Germany where crucible furnaces were replaced 


There is little doubt that crucible steel, Swedish billets, and 


| products of intermediate delivery, such as are used for the 








Sheffield trade and by tube makers of Staffordshire and South 
Wales, can be economically replaced by steel refined by electricity, 
and made in Middlesbrough, Cumberland, or the larger steel works 
in the Sheffield and Rotherham districts. 

The use of the electric furnace is not likely to become general 
for rail steel manufacture at the present time, except in cases 
where the conditions are exceptional. In certain cases, such as at 
South Chicago, it has been adopted for that purpose owing to the 
economic conditions, notably the scarcity of good Bessemer ores 
and the demand for better rails. The electric furnace, in such 
cases, may save Bessemer plants from the scrap heap, or, at any 
rate, prolong the life of present installations, and at the same 
time make it possible to produce rails of a quality better than the 
best open-hearth steel, thus avoiding heavy capital expenditure. 

In the electric furnace, almost any degree of refining can be 
economically effected. and the removal of sulphur, phosphorus, 
and oxygen is especially easy. This is probably due to at least 
three causes :—(1) The intense heating of the slag, which is the 
place at which refining takes place. Owing to this high tempera- 
ture and the extreme fluidity of the slag, the rate of the retining 
reaction is very great, because the velocity of reaction rises very 
quickly for high temperatures, and not in direct proportion to the 
temperature. (2) The extremely basic slag that can be kept in a 
very fluid state, and the calcium carbide formed by the action of 
the are on the calcareous slag, are especially advantageous for 
desulpLurisation. _(3) The violent motion of the steel, which 
results from the convection currents produced in the bath, due to 
the two intensely hot areus caused by the arcs below the 
electrodes, increases the volume of steel exposed to the hot and 
fluid slag.area, and hence the rate of refining. 

The usual procedure for the use of the electric furnace in con- 
nection with the Bessemer converter is to charge the steel, 
holding back all slag in the ladle, after putting on the bottom of 
the furnace, lime and mill scale or iron ore. This produces an 
oxidising or dephosphorising slag, which may be carefully 
skimmed or poured off. On the bath of steel carbon is thrown to 
carburise to any required degree, and then a second highly basic 
and desulphurising slag is added. The are acting on the 
calcareous slag produces calcium carbide, which may combine with 
sulphur to form calcium sulphide. As neither gases nor air enter 
the furnace, and the conditions are almost completely reducing, 
no sulphates are formed, a dead melt is easily obtained, and when 
the slag is molten and the requisite heat obtained, the steel is 
teemed. In the open-hearth or any oxidising furnace these 
reactions cannot take place so completely and efficiently. 

With steel from the basic open-hearth furnace the procedure is 
similar, but when the quantity of phosphorus to be removed is 
small, it is only necessary to use one refining slag for the 
elimination of sulphur and any small amount of phosphorus 
remaining. The usual practice is to put the carbon necessary for 
carburising in the bottom of the furnace and then add the steel 
and the basic slag materials. As soon as the teeming heat is 
obtained the necessary ferro-alloys are added and the steel will be 
completely refined. 

Another point of interest is the rarity of blow-holes in electric 
steel when properly made, and this leads to the question of the 
cause of these troubles. It is well known that any ingot of steel 
when placed in a vacuum evolves nitrogen, and this is about 
equally true whether it be made in the crucible, the Bessemer 
converter, or the electric furnace. Blow-holes contain nitrogen, 
but this is probably not the cause. It is far more probable that 





* Tron and Steel Institute. 
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they are due to the combination of oxides with the carbon in the 
process of cooling, and that the carbon monoxide so formed at a 
high temperature causes blow-holes in the cooling steel, and 
owing to the diminution of volume of the carbon monoxide on 
cooling, a partial vacuum is formed, and nitrogen is sucked into 
the blow-holes. In electric steel oxides do not oceur in any 
quantity, and consequently the prime cause of blow-holes is 
reduced, 

Again, the quality of electrically refined steel is better than a 
material of similar chemical composition made in any oxidising 
furnace. This is probably due to the reducing conditions under 
which it is finished. 

It must not be forgotten in discussing these special qualities of 
electrically refined steel that some inferior material has Sans made 
by incompetent melters or in ineffective furnaces, and that the 
electric, just as much as any other-furnace, requires trained men, 
and most careful designing by metallurgists who have made a 
special study and had practical experience in this subject. 

The question of the cost of applying this process, which must 
be considered before all others, is more difficult to discuss generally, 
owing to the great variety of conditions. The following are the 
chief points, all of which mast be carefully considered in each par- 
ticular case :—(1) The possibility of saving in cost of raw materials, 
since the best qualities of steel can be made from impure raw 
materials. For example, in the case of refining steel from open- 
hearth furnaces in the South Staffordshire district the use of local 
pig iron as compared with hematite iron would effect a saving of 
several shillings per ton, owing to the high railway rates. (2) Possi- 
bility of increasing the output of present furnaces by the addition of 
electric furnaces with improvement of product. For example, in the 
case of Talbot and other open-hearth furnaces, where a lange expense 
is incurred in the removal of sulphur and getting a teeming heat, 
the steel can be advantageously transferred to an electric furnace for 
desulphurisation and the output materially increased The Talbot 
or other tilting furnace is especiaily satisfactory owing to the 
facility with which charges can be transferred to the electric fur- 
nace whenever required. (3) The cost of power and possibility of 
using blast furnace or coke oven gas, exhaust steam, &c., will be 
the determining factor in regard to deciding whether, in the 
manufacture of steel, electric refining can be economically adopted. 
In the case of cheap power or valuable products, scrap may be 
economically melted and refined in the electric furnace at a cur- 
rent consumption of 700 to 800 kilowatt-hours per ton, or if the 
price of power be high, the steel may be merely desulphurised and 
deoxidised, after melting and dephosphorising in a basic furnace, 
with a power consumption of 100 to 150 kilowatt-hours 
per ton. (4) The possible reduction of capital expenditure at 
certain works where the present products are not sufficiently good 
for modern specitications This may involve the entire reorganisa- 
tion of the works, but it is often cheaper and more efficient to add 
an electric furnace to a Bessemer plant than to replace the latter 
by open-hearth furnaces. 


The author does not wish to compare the different types of | 
electric furnace in this paper, but the figures given are taken | 


chietly from Heroult furnaces in America, England, Germany, and 
France, as this type has been far more widely adopted, and is used 


in larger units than any other, and single furnaces are now refining | ! 
“ 7 jing effect of 


250 tons per day. This furnace is similar to a basic open-hearth 


furnace, and seems to present more simplicity and to embody | . . 
| absolutely riddled with holes to an almost 


more of the desirable features of electric furnace design than any 
other, which, in the author's opinion, are :—(1) The best basic 
open-hearth design should be followed as closely as possible. A 
bottom homogeneous and solid, and banks free from embedded 


electrodes, is important, and above all simplicity of design. (2) All | 
electric mechanism, in the form of generators, transformers, Xc., | 


should be entirely separate from the furnace, should work under 
ordinary conditions of standard electrical! practice, and should be 
of standard design, so as to avoid all unnecessary risks and com- 
plications. (3) A high-power factor must be maintained, thus 
educing the capital cost of machinery and increasing the general 
efficiency of the power house. (4) To avoid excessive cost of 


refractory materials, the roof should be protected from the direct | 


radiation of the ares by the electrodes themselves, and the intensely 
heated area of slag should be as large as possible, to increase the 
surface of refining action. The Heroult furnace has an advan- 
tage over the open-hearth furnace in that the heat is 


quite so hot as the middle of the furnace, and the wear of refrac- 
tories is consequently less. 
slag, as in the basic open-hearth furnace, and the temperature of 


the slag should be maintained above that of the steel, which | 
allows of extreme basicity and fluidity being obtained, and gives | 
an intensely active refining action. The conditions in the furnace | 
| the United States navy, have completed their speed trials 
| satisfactorily, attaining respectively on the official four-hour 


should be oxidising, neutral or reducing, at will. 

The adoption of electric refining will cause some readjustment in 
the steel trade. As soon as the Sheffield steel melter has become 
acquainted with the process, and accustomed to the working of 
electric furnaces, electricaliy refined steel will largely replace 
ordinary crucible steel. This has already occurred in Germany 
and America, where electric furnaces are used to make all classes 
of special and high-speed steels, the usual practice being to refine 
metal from a basic open-hearth furnace. Large crucible plants 
and small open-hearth furnaces engaged in the manufacture of 
small and intricate castings, such as motor car parts, &c., may be 


replaced by electric furnaces, because the high degree of fluidity | 


and dead melt obtained is especially advantageous. 

In many cases manufacturers of axles, guns, and tubes will 
abandon the use of Swedish raw materials, and refine steel made 
from low-grade ores, thus reducing the value of high-grade ore 
deposits and the quantity imported ; for, by the use of electricity, 
Cleveland stone will produce a steel equal to the best hematite 
ores. The capacity of many Talbot and basic open-hearth plants 
will be increased and the quality of the product improved, while 
much of the power that is now going to waste will be utilised for 
steel refining. 

From the electrical engineer's point of view, the electric furnace 
is an attractive load, as it is more or less in continuous operation. 
In the case of the Heroult furnace the power factor is 0.88 to 0.90, 
though much less with large induction furnaces. Single, two or 
three-phase current of any frequency from 20 to 60 has been used 
without any difficulty, though it is preferable in the case of a two- 
phase system to transform to three-phase current, which can be 
done without additional difficulty or expense. The load factor 
will be most favourable, the usual practice when refining, for 
example, ina 15-ton furnace, being to use 2000 kilowatts for 20 
minutes after charging, while the steel is being heated. The 
current is then reduced to about 1500 kilowatts for 45 to 75 
minutes until the steam is ready for teeming. There is then an 
interval of 10 to 15 minutes, during which the furnace is teemed, 
fettled, and charged, which allows the transformers or generators 
time to cool before the period of overload commences. Current 
fluctuations occur for a few minutes, while there is an evolution of 
gas from the steel which makes the hath bvil up and touch the 
electrodes. This, however, is not sufficient to be objectionable, 
provided that the electrical machinery is properly designed for the 
purpose, and the extent of these variations is not so great as in the 
ease of many rolling mills, the fluctuations in voltage being only 
about 3 per cent. in the South Chicago works, where a 2000-kilo- 
watt furnace has been working steadily since May, 1909. 

The subject of electric steel refining is now receiving the 
attention of many steel] makers, and it is hoped that these notes 
may lead to a stimulating discussion, not only of the many 
interesting and debatable questions in relation to the operation 
and design of these furnaces, but also of the more important and 
far-reaching economic and commercial problems which this process 
has created. 

















ap- | 
plied to the centre of the bath, so that the banks are not | 
3 | suggested is probably entirely beyond Japanese capabilities 
(5) The heat should be applied to the | 





DOCKYARD NOTES. 


THE names of the new Argentine destroyers now under 
construction are as follows :—Those being built by Cammell, 
Laird and Co., are the San Luis, Santiago, Santa Fé, and 
Tucuman. The four boats being built in France by Brosse 
and Fouché are the Mendoza, Rioja, Salta, and San Juan, 
while the German four are called Catamarka, Cordoba, 
Juguy, and La Plata. Obviously the vessels are all named 
after leading provincial towns. 


INQUIRIES have been sent out for tenders for the new 
battleships for the Chilian Gcvernment. The ships are to be 
about 24,000 tons displacement, 600ft. long and 89ft. beam, 
and are to steam at least 23 knots. The armament will con- 
sist of ten 12in. 50-calibre guns, supplemented by twenty 
4.7in. quick-firing weapons. There will also be four 2lin. 
torpedo tubes. Wide scope is given to the builders in the 
matter of alternative designs embodying a considerably 
heavier armament. The arrangements of turrets is virtually 
the same as in the Neptune class of the Royal Navy. 


HAVING at last passed through the official naval accept- 
ance trials, the third and fourth German Dreadnoughts 
Posen and Rheinland were commissioned last month at 
Wilhelmshaven, which is now their headquarters. As 
experience is gained with this quartette, it becomes even 
less popular than before, owing to the crowded nature of the 
crew and officers’ accommodation, as well as to the con- 
gestion on the main deck, which materially hampers the 
manipulation of the 6in. guns. 





THE funnels of the Helgoland, Thuringen and Ostfried- | 


land, the second batch of German Dreadnoughts, are some- 


the forward funnel is the widest, seen 


fore and aft lengths ; 
They all 


broadside on, and the after one is the narrowest. 


| spring from the pyramidal style of base that has been 


adopted in the more recent vessels of the Navy, and which 
forms the air inlets casing for the stokeholds. 


VERY extensive experimental trials were recently carried | 


out in the Baltic by the German Ordnance authorities on the 
old battleship Deutschland. The appearance of the vessel, as 


Edinburgh, which has been used as target ship, the 
Tenedos II., the Perseverance—an old tug—and torpedo boat 
No. 106. 


THE comparative trials of the German ‘ Nassau "’ Class 
have given the following results :—Rheinland, 20.01 ; Nassay 
20.08; Westfalen, 20.03; and Posen, 20.05. . 





THE IRON, COAL, AND GENERAL TRADRs 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 
The Outlook. 

A SOMEWHAT unsettled feeling has been caused by the 
Portuguese revolution, which is calculated to interfere, at any rate 
temporarily, with business between that country and the Midiands, 
It is expected, however, that the interruption will not be of long 
duration, In other respects the market remains firm, with prices 
in most departments in favour of producers and sellers. A cop. 
siderable accession of new business is expected at the ensuing 
quarterly meeting to be held in Birmingham on the 13th inst. 


Pig Iron. 

Some of the contracts have been completed, but in other 
eases blast furnace owners have still work in hand to last them 
some time further. Makers quote :—Staffordshire cinder forge, 
45s, 6d.; part-mine, 51s, to 52s.; best all-mine forge, 85s. ; foundry, 
90s,; cold blast, 115s.; Northamptons, 49s, 6d. to 50s. 6d.; and 
Derbyshires, 51s, 6d. to 52s. 6d. 


Manufactured Iron. 
There is a good demand for marked bars, makers adhering 
to the £8 standard, with 12s, 6d. extra for Earl Dudley's L. W.R.0, 
brand. Unmarked bars are in better request than of late, 
Merchant sorts are quoted £6 5s, to £67s 6d. Plain sheets are 
improved upon a few weeks ago. Manufacturers quote singles 


; ; - Ne- | £7 10s. to £7 12s. 6d.; doubles, £7 15s, to £7 17s. 6d.; and trebles, 
what peculiar, being all of the same height, but of varying | ; Ther : 


£8 5s. There is a good call for galvanised corrugated sheets both 
on home and foreign account, and there is no difficulty in main- 


| taining the standard at £11 10s. for 24 gauge f.o.b. Liverpool, 


Hoop iron is quoted £6 15s., gas strip £6 10s, to £6 12s. 6d. and 
slit nail rods £7 5s, For rivet iron £6 15s, to £7 is usked, with a 
moderate inquiry. 


Steel. 
The semi-finished steelmakers are well engaged, Bessemer 


| sheet bars being quoted £5 and Siemens sorts £5 2s. bd. A 


she lies at present, is strikingly similar to that of the Duke of | 


Edinburgh, which was fired at by the British gunnery 


recurrence of competition from the United States is, however, 
reported, which is regarded as a disquieting matter. Home com- 
petition is also growing, as the decision to establish a large new 


| steel works on the banks of the Manchester Ship Canal shows. 


| experts, and which still remains in Portsmouth Dockyard— | 


partially screened in canvas—to remind one of the devastat- | 


bursting shell. The upper works, bridge, 
funnels, mast and unprotected sides of both ships are 


extent. 


| steel engineering bars, £6 15s.; 
| £6 17s. 6d. to £7 ; 


unbelievable | 


THE Lion, which is having her machinery placed on board | 


in the big dry dock at the Keyham extension, is a remark 
ably neat fit therein, the clearance at both bow and stern 
being a matter of very few feet indeed. 
lying close to, under the 150-ton crane, is well forward, and is 
expected to commence her trials before the end of the year. 


The Indefatigable | 


RUMOURS are current that an order for a Japanese battle- | 
ship cruiser of 26,000 tons and 28-knot speed is about to be | 


placed with an English firm. 


It is well known that the | 


home-made battleship has proved to be, if not a failure, at | 


least a very partial success, and a vessel such as is now 


of construction. The 
13.5 guns, together with a large battery of 6in. weapons. 


THE 700-ton destroyers Smith, Lamson, and Preston, of 


trial 28.35, 28.6, and 29.18 knots. The contract speed was 
only 28 knots, but this has, in the case of these vessels and 
also in the Flusser and Reid, the first two boats of the 1907 
programme to complete their trials, been considerably 
exceeded, speeds of over 31 knots having been obtained for 
short periods. The average price of these vessels was about 
£130,000 per boat, excluding guns. They are remarkable 
for their abnormal ratio of length to beam which exceeds 
11 tol. 


THERE is a growing objection in the destroyer flotillas 
to the black paint used for the hulls, the reason being that 
the ocean-going boats, which are really sizable vessels, of 
1000 tons and 275ft. long, are far too conspicuous at sea. 
The ability with which it is possible to see one of these 
vessels, compared with the difficulty of seeing a grey-painted 
scout of three times the size, is really extraordinary. 


THE erection of an Admiralty wireless telegraph station 
at Scarborough is about to be carried out, and the majority 
of the coastguardsmen there will be transferred and replaced 
by others who have received special wireless training. 


THE Berlin Tagebiatt learns that the Naval Estimates for 
1911 provide, for the first time, for an effective strength of 
60,000 men, as compared with 57,170 in the Estimates for 
1910. This increase is due to the addition of Dreadnoughts 
and armoured cruisers to the fleet, which require stronger 
crews than they replace, and to the extension of the torpedo- 
boat flotillas, the formation of the new naval artillery 
division, which is quartered in Heligoland, and the require- 
ments of the new submarines. The maintenance of a sixth 
torpedo flotilla during the coming winter is also contemplated. 


AFTER being in dockyard hands for several months under- 
going extensive alterations and being fitted with special 
appliances for mine-laying, the cruiser Intrepid has been 
commissioned at Chatham by Commander N. L. Stanley for 
particular service as a mine-layer in the Nore sub-division. 


SEVERAL old warships are to be sold by public auction at 
Devonport on October 11th. They include the battleship 
Howe, 10,300 tons, which was sunk in Ferrol Harbour some 
years ago, and successfully salved to see a good deal more 
useful service. The other ships are the old battleship 


With reference to structural steel, there is a fair amount of work 
in hand, and prices are well maintained. Makers quote :—Mild 
joists, £6 5s.; girder plates, 
and angles, £6 7s. 6d. to £610. 


Ironworkers’ Wages. ‘ 

The Midland Iron and Steel Wages Board have announced 
that in accordance with the sliding scale arrangements, the wages 
for puddling will continue without alteration at 8s. 6d. per ton 
from October 3rd to December 3rd, and all other mill and forge 
wages will also remain unaltered. The net average selling price 
for July and August was £6 6s, 2.01d. per ton, which was 94d. per 
ton less than for the previous two months, The sales were 34,052 
tons, or an improvement of 715 tons. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents, ) 
MANCHESTER, Thursday, 


A Gloomy Outlook. 
THE unexpected has happened, inasmuch as the cotton 


| trade dispute continues, when everyone expected that the mills 


proposed ship is stated to carry eight | 


would re-start on Monday. The report issued in special editions 


|on Sunday night has turned out to be premature, although the 


| 
| 
| 
| 


| position is now much better, and there are hopes of 





a speedy 
settlement. Meantime, the effect on the demand for pig iron is 
marked. Orders, which under ordinary circumstances would be 
given out in due course, are withheld for the present, or the 
quantities are reduced to a minimum, so that the outlook of a 
revival during the autumn months is gloomy indeed. On the Iron 
Exchange on Tuesday there was a good attendance, but the tone 
was weak, and any change was downward in character. Scotch, 
for some sorts, was 3d. per ton lower, and Lincolnshire and Derby- 
shire ruled in buyer's favour. 


Finished Iron and Steel. 
Prices in all departments have been fairly maintained. 
Lancashire billets are held for full rates. Foreign are exceeding!) 
quiet, and merchants report little inquiry. 


Copper, Lead and Tin. 
Copper: Trade continues fair ; tough ingot rather dearer. 
Lead : Sheets unchanged. ‘Tin: English ingots, 10s, higher. 


Quotations. 

Lincolnshire, No. 3 foundry, 52s. 6d. to 53s.; Stafford- 
shire, 54s.; Derbyshire, 53s, 6d. to 54s.; Northamptonshire, 
55s. 3d.; Middlesbrough, open brands, 58s.; October-December, 
58s. 6d. Scotch: Gartsherrie, 60s. 9d. to 61s.; Glengarnock, 
60s. to 60s. 6d. (official 61s.); Eglinton, 59s. to 59s. 3d., delivered 
Manchester. West Coast hematite, 66s.; Kast Coast ditto, 
63s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 58s. 9d. 
to 59s.; Glengarnock, 58s. to 58s. 6d. (official 59s.) ; Eglinton, 
57s. to 57s. 3d. Delivered Preston: Gartsherrie, 59s. 9d. to 60s. ; 
Glengarnock, 59s. to 59s. 6d. (official 60s.); Eglinton, 58s, to 
58s. 3d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, 
£8 to £8 2s. 6d. Steel: Bars, £6 15s.; Lancashire hoops, 
£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 12s, 6d. to £7 17s. 6d.; plates for tank, girder, 
and bridge work, £7; English billets, £5 to £5 5s.; foreign ditto, 
£4 12s. 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £70; tough ingot, £59 10s.; best selected, 
£59 10s. per ton; copper tubes, 84d.; brass tubes, 67d.; con- 
denser, 7#d.; rolled brass, —) brass wire, 64d.; brass turning 
rods, 64d.; yellow metal, 5Jd. per lb. Tin ingots: English, 
£156 10s. to £157 per ton. Sheet lead, £16 5s. per ton. 


The Lancashire Coal Trade. 

Prior to the advance which came into operation on the 
Ist inst. there was a flush of, orders for house coal, and this 
naturally caused a quieter demand for this class of fuel on Tues- 
day. There was not a very full attendance on the Coal Exchange, 
and the general tone was quieter than usual. As the lock-out has 
not progressed so far at any great rate, the demand for slack and 
steam coal generally was of an ordinary character, but prices ruled 
in buyers’ favour. A fair trade continues in shipping coal, mostly 
on contract account. For prompt delivery prices were shaded 
from 3d. to 6d. per ton. 


BarrRow-IN-ForNESS, Thursday. 


Hematites. 
The hematite pig iron trade of this district continues to 
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jloyed, and a large volume of iron is being turned out. 
» oor bed is | going into immediate consumpt on, and steel 
pn oh in the immediate district are accounting for a good ton- 
ae of it. The make has been increased by a furnace put into 
a at Cleator Moor, It is not anticipated there will be any 
i ther addition to the make this year. At several of the works 
\ races have been prepared, but when they are put into operation 
Paraee now employed will be pnt out. Prices are about the 
with parcels of mixed numbers of Bessemer iron at 
78 ‘gd. to 68s, per ton. For special sorts of iron the rate 
ia 708 per ton as a rule. Some smelters have built up quite a 
as id trade in these special sorts. Nothing is being done in warrant 
‘ron, and the price runs about 64s, 6d. per ton net cash, with 65s. 
: oved at three months, The stores of warrant iron are unchanged 
o the week at 26,360 tons The demand for iron ore is active, and 
good average sorts are quoted at from 11s, to 16s, per ton, and the 
inst ores run up to 20s. per ton. Good shipments are being made 
of Hodbarrow ores to Scotch and other home ports. The importa- 
tions of Spanish ore have been rather less of late into Barrow. 


Steel. 

The steel trade is well employed in the Bessemer depart- 
ments. For steel rails there isa steady demand, and good orders 
are held, Heavy sections are mostly inquired after, and these are 
quoted at £5 7s. 6d. per ton. Light rails are a quiet business at 
£6 5s. per ton, and heavy tram sections, for which there is a very 
limited demand, are at £8 10s. per ton. Nothing is being done in 
steel shipbuilding material at the Barrow works. The demand is 
naturally a little easier at present. For tin bars and hoops there 
is a steady request, and the mills are well employed. Chilled 
wheels are being turned out at Barrow for the Argentine. 


Shipbuilding and Engineering. 
Shipbuilders’ hands are mostly walking about the streets. 
Some three to four thousand men are thus idle in Barrow, where, 
of course, there is no dispute at all. Engineers are busy in all 
departments, and likely to remain so. 


Shipping and Fuel. 

The shipments of pig iron last week from West Coast 
ports reached 3535 tons, and steel 8513 tons, a combined total of 
12,018 tons, and a decline on the week of 3106 tons, The ship- 
ments of iron and steel this year stand now at 537,579 tons, as 
compared with 465,281 tons, an increase of 72,098 tons. The 
demand for coal and coke is steady at late rates, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE activity at the armament works continues to be the 
outstanding feature uf the local trade situation, and as the work 
in hand: requiries considerable time in its execution regular 
employment 1s assured in these departments for some time 
ahead. Local firms are turning out a good weight of forg 
ings and castings for marine engineering purposes, although 
this branch of trade is affected to some extent by the 


Jabour troubles in the shipbuilding industry. Better reports | 


are coming to hand regarding the condition of things in the lighter 
industries, but the busiest firms here are those engaged in the 
export trade. The home market continues rather dull, with orders 
small in extent, There is still an absence of any buying on a large 
scale in engineering and other requisites. Pig iron remains inactive 
and dull, and the coal market is practically unchanged. 


New Master Cutler. 

The installation of Alderman George Senior as Master 
Cutler took place on Tuesday. The new Master Cutler said that 
the Cutlers’ Companyyhad spent close on £2000 within recent years 
for the protection of the word ‘Sheffield ” abroad, The time had 
come when all these cases should be fought more strenuously than 
ever, and he suggested that local manufacturers should subscribe 
to a fighting fund to be used solely for the purpose. 


House Coal. 

The absence of any large stocks at collieries and the extra 
demands made for house coal supplies prior to October Ist, when 
an advance of 1s, per ton was put in force, have imparted a firm 
tone to the house coal market, and the increased values are fully 
maintained. The London market has not taken such full supplies 
up to now asin past years, and orders are expected to come in 
more freely during the current month, Pit prices: — Best 
Barnsley, 13s. 6d. to 14s, 6d.; ditto secondary sorts, 10s. 6d. to 
lls. per ton, 


Steam Coal. 

A heavy tonnage of steam coal continues to go forward for 
shipment, and the demand for manufacturing purposes is steadily 
maintained, There is no change in prices, which are still at 9s. to 
9s, 6d. for best qualities, although some ‘‘spot lots” are being 
offered at lower rates. ‘I'he collieries are all well employed. 


Gas Coal, Slacks and Coke. 

Gas fuel is going out of hand very freely, and at some of 
the large gasworks full winter supplies are being taken. In slacks 
collieries are showing considerable firmness despite the adverse 
reports concerning the position of the market for this material in 
Lancashire, and the demand for smalls from the coke ovens is a 
helpful factor. There is no change in prices of best qualities of 
slacks, Quotations at pits :—Best washed smalls, 5s, 6d. to 6s.; 
best hard slacks, 5s. 6d, to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. 
Coke is still tirm at late rates, viz., 12s. 6d. to 13s, for best washed 
and 11s, to 12s, for unwashed sorts at the ovens. 


The Iron Market. 

Little or no movement has yet shown itself in the pig iron 
market, although for best brands of hematite the recent nrmer 
tone is quite maintained. Local consumers are, however, by no 
means disposed to enter the market for pig iron just yet on any 
large scale, They are mostly well covered on old contracts, Some 
inquiry is being made for hematite iron, ordinary mixed numbers, 
for delivery in the early months of next year, but sellers are mostly 
holding out for slightly higher prices than those current now for 
prompt delivery. There appears, however, to be little actual 
buying. For Derbyshire iron some makers are reported to be 
shading their quotations, but, as a general rule, prices are main- 
tained at late rates. Best brands of hematite iron are: West 
Coast, 79s. to &0s. ; East Coast, 74s. to 75s. Other quotations 
are: Lincolnshire, No. 3 foundry, 5us. 6d.; ditto, No. 4 foundry, 
No, 4 forge, mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, 
No, 3 foundry, 60s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 4¥s., all 
per ton net, delivered Sheffield or Rotherham. East Coast 
hematites, mixed numbers, are 71s., less 24 per cent. discount. 


The Steel Trades. 


As reported previously, close on full time is being worked 
at the local armament departments, and in this branch makers 
appear to be quite satisfied with the state of their order books. 
There is also considerable activity in the manufacture of the 
special class of material for marine engineers and shipbuilders pro- 
duced locally, In other directions firms engaged in the production 
of agricultural implements and parts are busy on export account, 
the Russian markets absorbing larger quantities of reaper sections. 
The demand from Canada for various classes of material is also 
good, and this market has received a good deal of attention 





recently, Mining steel is also in steady demand from South 
Africa. There has been an improved demand for files and tool 
steel from some of the large engineering firms compared with a 
short time ago, but engineers’ orders are still small individually, 
although fairly numerous, Irregular employment is still experi- 
enced in the railway material branch. 


Exports to America. 

The returns issued by the American Consulate in Sheffield 
show that the exports of goods from this district to the United 
States last quarter included:—Steel, sheet bars, wire, &c., 
£173,573; cutlery, £14,255: ditto, butchers’, £2793; electro- 
plate and silver, £5356 ; saw plates, £8319; scrap (iron and steel), 
£2501, and twist drills, £58. ‘The tirst-named item was practically 
the same as in the preceding quarter, and shows an increase of 
£40,000 on the corresponding quarter of last year. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

A BETTER tendency is reported in the Cleveland pig iron 
market, notwithstanding that there are several unfavourable 
features, the chief of which is the lock-out in the shipbuilding in- 
dustry. Then the advance in the Bank rate, though not un- 
expected, will make it more expensive for speculators to operate, 
and will probably curtail the business on the warrant market, and 
that was small enough during September ; in fact, so quiet was the 
market that the price of Cleveland only fluctuated to the extent of 
94d. per ton, the maximum being 49s. 7d. cash buyers on the 6th, 
and the minimum 48s, 94d. on the 19th, or only 24d. above the 
lowest price of the current year. In addition to this, the stock is 
going up at a rapid rate, 3166 tons being added in the first two 
days of the month. Nevertheless, it is believed that if the lock- 
out of boilermakers were ended business would brighten up, for 
the consumers abroad will soon have to purchase for winter con- 
sumption, seeing that the termination of the northern shipping 
season is fast approaching. few fair orders have been 
placed this week, and makers have generally been able to get 
49s, 3d. per ton for prompt f.o.b. deliveries of No. 3 Cleveland 
G.M.B,, though on Wednesday there was business at 49s. 14d. 
No. 1, which 1s not readily obtainable, has been realising 52s, Yd. 
to 53s. per ton; No. 4 foundry, 48s, 3d.; No. 4 forge, 48s., and 
mottled and white, 47s, 6d., all for early delivery. 


Hematite Pig Iron. 

Business in this branch is feeling more than the Cleve- 
land ordinary pig iron trade the influence of the condition of 
affairs in the shipbuilding industry due to the labour difficulties. 
As operations at the plate and angle mills are greatly curtailed, 
and in some cases suspended altogether, the consumption of pig 
iron has been reduced, and makers do not find 1t easy to secure 
further orders locally, while competition for contracts from 
abroad is keener than ever. Nevertheless, the quotation for 
mixed numbers East Coast hematite pig iron is kept at 62s, 6d. 
per ton for early delivery, and that is obtained, though some 
business has been reported at 62s. 3d., the sellers being second 
hands. Makers do nut see their way to accept so little with the 
cost of materials so high, and especially the cost of the ore. 
Rubio ore is again coming into this district at a fairly satisfactory 
rate, since the strikes at Bilbao are ended ; but last month there was 
a great shortage in the deliveries of foreign ore at Middlesbrough, 
for only 140,305 tons were received in September, against 189,763 
tonsinJuly, which was the month immediately before the commence- 
ment of stoppage of the Bilbao mines. Last quarter’s imports of 
foreign ore ut Middlesbrough only reached 498,151 tons, against 
508,748 tons in the previous quarter. and 590,232 in the first 
quarter of the year. It was thought that prices of ore would have 
declined when the labour trouble at Bilbao was over, but it has 
not done so, and 2Us. per ton is still the quotation for 50 per cent. 
delivered c.i.f. Tees. For Algerian ore Zls. 3d. per ton has been 
paid this week for supplies to be delivered over the first half of 
next year, and merchants are now quoting that figure. It 
certainly is a big price with mixed numbers of hematite iron at no 
more than 62s. 6d. Probably more will be obtainable for pig iron 
if the shipbuilding industry improves to the extent that is now 
anticipated. Furnace coke 1s strong at 16s. per ton, delivered equal 
to Middlesbrough. 


Manufactured Iron and Steel. 

Much more cheerful reports are this week given of the 
condition of the finished iron and steel industries, and some very 
fair orders have been booked within the last few days in several 
branches. The manufactories, except those producing plates and 
angles, are fairly well employed, and the fact that operations have 
been curtailed by the plate, &c., mills, is due, not to the state of 
trade, but to the lock-out at the shipyards stopping the demand 
for materials, The South Durham Steel and Iron Company’s 
West Hartlepool Steel Works are entirely closed. No alterations 
in quotations have been made this week, nor, in fact, for several 
weeks, and in some cases months, but it is believed that better 
prices will be forthcoming soon. 


Shipbuilding and Shipping. 

The most prominent feature of the shipping trade is the 
revival in freights which the shipowners have for years been wait- 
ing for. That means a much better outlook for the shipbuilding 
industry and all the trades dependent upon it. Undoubtedly it 
would now profit very largely by the revival in shipping if it were 
not for the labour difficulty at the shipyards, for shipowners are in- 
clined to hold back theirorders for new vessels at present, especially 
those who own tramp steamers. Elswick, however, has secured an 
order for a second-class protected cruiser tor the Australian Federal 
Government. All markets are inquiring for tonnage, and offering 
better rates, and some of the tramp steamers are now reported to 
be doing very well. The lock-out is delaying the delivery of new 
tonnage, and that will help on the advance in freights, It is a 
long time since shipowners were so cheerful as they now are, and 
both shipbuilders and engineers may expect to secure goud orders 
in the next few mcnths. The business of ship repairing is much 
hampered by the lock-out, and is very slack indeed, some of the 
dry docks being empty. What is done at the repair yards in the 
way of ironwork is done mainly by the apprentices. 


Utilisation of Waste Heat. 

The West Hartlepool Corporation are considering an 
important proposal in connection with their electric light scheme. 
It is to enter into an arrangement with the Seaton Carew Iron 
Company by which the Corporation will utilise the waste heat 
from the company’s furnaces for the generation of electricity, the 
Corporation entering into a special agreement with regard to the 
supply of electricity to the Seaton lfronworks. ‘The latest turbo 
systetn would be adopted, and it is claimed that that would enable 
the Corporation to compete on favourable terms with any outside 
power company. The capital involved would be £17,000 to 
£20,000. 


Communication between Hartlepool and Middlesbrough. 

A conference was a few days ago held in the Council 
Chamber at West Hartlepool between representatives of several 
local authorities, including the West Hartlepool and Middlesbrough 
Corporations, the Tees Conservancy Commissioners, Stockton Rural 
District Council, &c., to consider the question of the proposed new 
highway from West Hartlepool to Middlesbrough. It was 
decided that it was of the utmost importance that improved road 
facilities should be obtained, and it was arranged that the 





authorities represented should do all in their power to bring about 
the construction of such a road, and a sub-committee of the 
authorities was formed to further the scheme. At present the dis- 
tance by road between West Hartlepool and Middlesbrough is 
about 17 miles, whereas by a direct route it would not be over 
seven or eight, and of this only 54 miles would be new, the cost of 
which would be £47,000 to £50,000. Now that a transporter 
bridge is being built at Middlesbrough there is a greater necessity 
for the new road. 


Coal and Coke. 

The coal trade is rather slack, and the prices of steam and 
bunker coals are the lowest of the year. Supplies are in excess of 
requirements, except as regards gas coals. Best gas coalg are at 
9s. 9d., and seconds at 8s, 9d. f.o.b., but best steam coals have 
dropped to 9s, 3d. and seconds to 8s, Probably the low quota- 
tions for steam coals may bring out orders ; in fact, consumers are 
more disposed to buy for 1911, and, indeed, there is considerable 
inquiry for forward delivery, but consumers offer prices which 
coalowners cannot see their way to accept. Durham bunker coals 
are as low as 8s, 9d. per ton f.o b. Tyne Dock, but most sellers look 
askance at that, and stick to 9s, Coking coal has dropped to 
&s. 6d., and foundry coke to 17s. 6d. The Durham coalowners 
have put up the price of household cval 1s. per ton from Ist inst. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THE present condition of the manufacturing departments 
of trade as a whole is not unsatisfactory. A steady improve- 
ment has been proceeding in the shipping trade, with a general 
upward movement in freights, such as is calling attention to ship- 
owning as an investment to a greater extent than for a long 
time past. Not since the time of the Boer war, when a large 
amount of surplus shipping was disposed of at good prices, has 
the condition of the treight market been so promising as at 
present. In these circumstances it is regarded as unfortunate that 
the lock-out in the shipyards should have been prolonged beyond 
what was anticipated. It is now tive weeks since the boilermakers 
were locked out, and every week has seen a considerable number 
of other workers discharged ; but there is a strong impression in 
trade circles that the dispute will not be allowed to last much 
longer. he belief is that on its termination there is likely to be a 
large amount of new shipbuilding work forthcoming. 


The Pig Iron Warrant Market. 

The amount of iron changing hands in Glasgow warrant 
market has been much reduced in the last few weeks. At several 
sessions of the ‘“‘ Jron Ring” this week practically no business was 
done. Cleveland warrants have sold at 49s. 14d. to 48s. 1]d. cash, 
49s, 4d. to 49s, 5$d. one month, and 49s. 8d. to 50s. per ton. The 
advance in the rate of discount, and more especially the higher 
rates charged by bankers for loans on warrants, has had a certain 
deterrent effect on speculative business in pig iron. At the same 
time, the steadiness of the iron market so far as prices are con- 
cerned has been a distinct feature of the last few weeks. Dealers 
prefer to await the issue of the labour troubles rather than assume 
any risks. 


The Scotch Pig Iron Trade. 

The inquiry for Scotch pig iron on local account has been 
unsatisfactory, but the makers have been making fair deliveries 
for export and also to English consumers, and there has been a 
fairly steady tone in the business. Govan and Monkland are quoted 
f.a.s at Glasgow, Nos, 1, 56s. 6d.; Nos. 3, 55s. 6d.; Carnbroe, 
No. 1, 59s. 6d.; No. 3, 56s, 6d.; Clyde, No. 1, 61s. 6d.; No. 3, 
56s. 6d.; Gartsherrie, Calder, and Shotts, Nos. 1, 62s.; Nos. 3, 
57s.; Summerlee, No. 1, 63s.; No. 3, 58s.; Langloan, No.1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 80s.; No. 3, 59s.; Eglinton, at 
Ardrossan or Troon, No,. 1, 57s.; No. 3, 56s.; Glengarnock, at 
Ardrossan, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Dalmellington, at 
Ayr, No. 1, 60s.; No. 3, 57s, 6d.; Carron, at Grangemouth, No. 1, 
63s. 6d.; No. 3, 58s. 6d. per ton. Four furnaces that have been 
out for a few weeks at Langloan ironworks have been relighted, 
and there are now 84 furnaces in operation in Scotland. 


The Hematite Trade. 

The makers of hematite pig iron seem confident that there 
is bound to be a large demand for their product when the present 
labour troubles are at anend. The output, which was reduced a 
short time ago, is now restored to its former proportions, and, 
while it is reported that some increase has taken place in private 
stores, makers have so far resisted efforts to beat down prices. 
Scotch hematite pig iron is quoted 48s. for delivery at West of 
Scotland steel works. A quantity of Cumberland hematite has 
been purchased in this market at 65s, 3d. and 64s. 9d., free on 
board at Cumberland ports, for delivery in three months. The 
arrivals of hematite ore in the Clyde have been considerably under 
the average weekly quantity, but makers generally have good 
supplies lying at their works. 


Finished Iron and Steel. 

The effect of the lock-out in the shipyards on the steel 
trade is now, as was anticipated, assuming a more serious aspect. 
Few of the works are now able to run full time, and at several of 
them furnaces and machinery have been stopped on account of the 
lack of specifications. The amount of new work coming forward 
has been much reduced, and there is an almost complete absence 
of inquiry for shipbuilding material. As a consequence, the com- 
petition for export business has increased in keenness, and the 
prices for this class of material are tending easier. But the makers 
are generally disinclined to reduce prices, and it is reported that 
any concessions made are in connection with small orders for prompt 
execution. There is a quiet business in the malleable iron trade. 


The Coal Trade. 

There has been some expectation of an increase in ship- 
ping business owing to the trouble in Wales. So far the stoppage 
of a large number of colliers there has had little effect on our 
market. The better qualities of house and steam coal for ship- 
ment have hardened to the extent of 3d. per ton, but in ordinary 
sorts there is no alteration. Output is excessive, and tends to keep 
down prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent. ) 


Last Week’s Coal Trade. 

IT was estimated on Saturday last that fully 20,000 men 
were on strike. All through the week the effect on the trade 
had been bad, but after a time a slight improvement took place; 
supplies of best Admiralties became lessened, and efforts were 
made by colliery owners to get advanced prices, and in some in- 
stances these were successful. Second steams maintained a firm 
price, and small of the best quality was scarce. As regards 
house coal, which usually at this time comes more under notice, 
there was a slight change reported for the better. Monmouth- 
shire coals in respect of best qualities partook in some degree 
of this improvement, and prospects were regarded as promising if 
labour unrest lessens, 
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Present Quotations. 

It was commonly agreed on ‘Change at the beginning of 
the week that the strikes had deprived the coal market of 10,000 
tons a day, and caused an advance in the price of best steam coal 
of from 3d. to 6d. In addition, seconds became harder, and small 
steams also firmer. The influence of the unrest in the labour 
market has also been seen in the lessened tonnage coming to Wales ; 
many vessels have gone North which were certain to come to South 
Wales and Monmouthshire had labour troubles been absent. The 
situation remained practically unchanged on Tuesday ; 23,300 men 
were still idle. In the Rhondda gloomy uncertainty prevails. At 
Penrhiwkiber notices have been suspended, and all that can be done 
is to hope that peaceful counsels will prevail. In the meantime 
prices are hardening. Latest :—-Best large steam coal, 16s, 6d. to 
16s. 9d.; best seconds, 15s. 9d. to 16s. 3d.; ordinaries, 14s. 9d. 
to lis. 3d.; best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 
13s. 6d. to 14s. 6d.; best washed nuts, 12s. 6d. to 13s.; seconds, 
lls. 6d. to 12s.; best washed peas, lls. 6d. to 12s.; seconds, 10s. 
to lls.; best bunker smalls, 8s. 9d. to 9s.; best ordinaries, 7s. 6d. 
to 8s.; cargo smalls, 6s. 9d. to 7s. 6d.; inferior sorts, 6s. to 6s. 6d.; 
best Monmouthshire black vein, 14s. 9d. to 15s.; ordinary Western 
Valleys, 14s. to 14s. 3d.; best Eastern Valleys, 13s. 3d. to 13s. 6d.; 
seconds, 12s. 9d. to 13s. Bituminous: Very best households, 
17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 17s. 
to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 9s. 9d.; 
No. 2 Rhondda, 11s. 3d. to 11s. 6d.; through, 9s. 6d. to 10s. ; 
smalls, 7s. to 7s. 3d.; patent fuel, 14s. 3d. to 15s. 3d. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; furnace, 
16s, 9d. to 17s. 3d. Pitwood, ex ship, 19s. to 19s, 3d. 


Newport Coals. 

Market last week quiet. The shipments of the week 
fairly good—77,185 foreign ; coastwise improved, 20,106. Latest:— 
Still irregular; house coals firmer; pitwood weak. Very 
best black vein, 14s. 6d. to 14s. 9d.; Western Valleys, 13s. 9d. 
to l4s.; Eastern Valleys, 13s. to 13s. 3d. ; other kinds, 12s. 6d. to 
12s, 9d.; best smalls, 7s. to 7s. 6d.; seconds, 6s. 9d. to 7s.; in- 
feriors, 6s. to 6s. 6d. Bituminons: Best households, 15s. 6d. to 
16s.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 15s. Coke: 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, 19s. 
to 19s. 6d.. ex ship. 


Swansea Coals. 


Labour unrest the general complaint. Forward busi- 
ness difficult. Anthracite trade showing signs of improvement. 
Steady inquiry for all descriptions mid-week. Swansea large also 
good ; machine coals better ; cobbles weak ; rubbly culm stronger. 
Latest :—Best malting, hand picked, 22s. to 23s. net; second 


last week. 


<-s. 
malting, 18s. to 19s. 6d. net; big vein, 16s. to 17s. 6d. ; red 
vein, lls, 6d. to 12s. 6d., less 24; machine-made cobbles, 21s. 
to 22s. 6d. net ; Paris nuts, 23s. 6d. to 25s. 6d. net ; French nuts, 
24s. 6d. to 26s. net; German nuts same, net; beans, 19s. 6d. to 
21s. net ; machine-made large peas, 10s. to 11s. 6d. net ; fine peas, 
9s. to 10s. net ; rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 
3s. to 3s. 3d. net. Steam coal: Best large, 16s. to 16s. 6d.; seconds, 
12s. to 12s. 9d. ; bunkers, 9s. 3d. to 10s. ; small, 8s. 9d. to 9s., all 
less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d. ; 
through, 14s. 9d. to 15s.; small, 10s. to Lls., all less 24; patent 
fuel, 15s. Yd., less 24. Coal f.0.b. net cash thirty days. 


The French State Railways Contract. 

On ‘Change this week some particulars were given of 
this contract, which is of the first importance, as it is for 
300,000 tons of small coal. Though nut quite completed, it is 
understood that 110,000 tons have been secured by Tabb and Bur- 
leston, 90,000 tons by Pyman, Watson and UCo., 30,000 tons 
by H. C. Vivian and Co., 50,0 0 tons by Moxey, Javon and 
Co., and 7000 tons by Mordey. The prices average from 6s. 6d. 
to ts. 9d. Slack is about 5d. below prices of last year. Local and 
German firms have obtained other parts of the contract. It is re- 
ported that German smal] coal to the extent of 180,000 tons has 
also been bought for French railways. The Madrid Saragossa 
Railway contract has been arranged by Morgan, Wakley and Co. 
This was for large steam, 13,000 tons, smalls 27,000 to 32,000, 
patent fuel 38,000 to 40,000. Figures for patent fuel about 


2ls. c.i.f. 


Lianelly. 

The belief often expressed in this column, that with the 
ending of labour friction the port would make seatdy progress, is 
now being realised. All the works but one are now in steady 
operation, and long deferred building contracts in good swing. 
There is only one important exception, and that is the Swansea 
Vale Spelter Works, where the men seem unable to come 
to terms. Collieries are also affected in some degree, and several 
are working half time, and some less. When these matters are 
improved Llanelly port may be expected to take up its position as 
the third of consequence in the Channel. 


Tin-piate. 

A start was made with the new works on the Crumlyn 
Burrows last week, where the latest phase of the industrial activity 
of the Baldwin management is apparent. The works promise well. 
The site is of 25 acres, with the option for 25 more, and in proximity 
to the new King’s Dock. The site is now occupied in part by 
twelve mills, but there is room for another dozen, with blast 
furnaces on the remaining 25 acres. The new works started 
on Saturday are most modern and complete in character, and 
call for special notice, as they are the first tin-plate mills on a 
large scale to be entirely driven by electric power generated on the 
ground. When in full work 600 men will beemployed. At Llanelly 
some of Messrs. Thomas’s new mills will bein work in a few weeks. 
With the new and old works some difficulty is now felt in getting 
the full number of hands. Thisis expected to be only temporary. 
The latest market report wasthat tin-plates were steady, with every 
prospect of present conditions being maintained for some time to 
come. Latest quotations :—Ordinary Bessemer cokes, 13s. 103d. 
to 14s. 14d.; Siemens same ; ternes, 25s. C.A. roofing sheets, £9 
to £9 10s. per ton ; finished black plates, £11 15s ; big sheets for 
galvanising, £9 to£9 10s. per ton ; galvanised sheets, 24g., £11 10s. 
to £11 14s.; block tin, £158 5s., cash and three months. Other 
quotations :—Copper, £55 11s, 3d. cash, £56 8s, 9d. three months. 
Lead: English, £13 6s. 3d.; Spanish, £12 16s. 3d.; spelter, 
£23 1ds.; silver, 2 £d. per oz. 


Iron and Steel. 

A good five-day week was worked at Dowlais last week— 
thanks to the receipt of a large consignment of iron ore, and 
works generally have been more animated. Ore came from Bilbao 
and from Parazuelo ; Guest received ore from Hornillo; Blaen- 
avon 3000 tons from Bilbao ; and Ebbw Vale 1780 tons from same. 
Pig iron from Whitehaven and Grimsby ; ore from Pirman ; steel 
billets, 770 tons last week, from Antwerp; 500 tons from Bruges 
this week. Despatches of rails are increasing :—4,000 tons rails 
went to Calcutta from Cardiff, 2100 sleepers to Bombay from 
Newport. Large consignments have been made to Highbridge, 
and with the close of the railway passenger season these are 
expected to increase. Bessemer and Goat mills well occupied last 
week. Good consignments of light and of colliery rails prepared. 
Blast furnaces busy. Latest market quotations, Swansea :— 
Hematite pig, mixed numbers, 64s. cash, 64s. 6d. month ; Middles- 
brough, 49s. 14d. cash, 49s. 44d. month ; Scotch, 55s. 14d. cash 
and 55s. 4d. month ; Welsh hematite, 69s. to 70s. delivered ; East 
Coast hematite, 64s. to 64s. c.i.f.; West Coast, 69s. to 70s. c.if. 
Steel bars, Siemens, £5 to £5 2s. 6d.; Bessemer £5. Iron ore, 
c.i.f. Newport (Mon.), 19s, 3d, to 19s. 6d. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Business during this week and the last has been com- 
paratively quiet. The negotiations of the Pig Iron Convention 
with the Luxemburg works have not been successful. Accounts 
given by the Steel Convention state that employment at the mills is 
rather irregular. Sectional iron is only moderately well inquired 
for ; railway material, on the other hand, meets with good demand 
on foreign account, and this makes up to some extent for the 
limited inland business in this article. Bars, though in somewhat 
quiet demand, have shown much firmness, and for foreign orders 
better prices are realised. A brisk trade is done in hoops, although 
South German competition is exceedingly keen in the Rhenish- 
Westphalian district. For plates an improvement is expected in 
the next few weeks ; foreign demand has already shown increasing 
life. The Siegerland Iron Ore Syndicate has just raised roasted 
spathose ore M.1 p.t. for sales in 1910, the list quotation being 
thus M. 16.50 p.t. For raw spathose, as well as for red iron ore, 
rates will shortly be fixed. A rise of M.4 to M.5 p.t. in the 
prices for foundry pig and for hematite is contemplated in conse- 
quence of the high prices for iron ore. 


List Rates. 

The following are the present list quotations per ton free 
at works :—Spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65; 
white forge pig, M. 59 to M.60 ; iron for steel making, Siegerland 
brands, M. 59 to M. 60; Rhenish-Westphalian brands, M. 62 to 
M. 63; basic, M. 53 to M. 55; Luxemburg forge pig, M. 48 to 
M. 50; German foundry pig, No. 1, M. 65; No. 3, M. 64; German 
hematite, M. 67; bars in basic, M. 112 to M. 115; iron bars, 
M. 130; hoops in basic, M. 137.50 to M. 142.50; steel plates, 
M. 120 to M. 122; boiler plates, M. 132; sheets, M. 135 to M. 140; 
drawn wire in iron or steel, M. 130. 


Coal in Germany. 

Silesian coalowners report a fair trade, both for engine 
and house fuel. Deliveries in September of this year have not 
shown the strong decrease that was complained of last year. 
From the Ruhr coal district rather unsatisfactory accounts are 
given. July and August have been most disappointing months, 


| the sales of the Syndicate showing a decrease against the same 
Only 63,770 tons coal and patent fuel were despatched | 


period last year, chiefly due to increasing competition from out- 
siders. Coke shows a slight improvement over last month. 
The Coal Syndicate has resolved to maintain the reduction over 
the present quarter in output of 15 per cent. for coal, 27 per cent. 
for coke, and 25 per cent. for briquettes. 


Austro-Hungarian Iron Market. 


articles of iron and steel. Sales of the Austrian ironworks in 


August of this year have been as follows:—Bars and sectional | 


iron, 345,732 q., as compared with 293,037 q. in the same month 


32,981 qg., as compared with 40,993 q. in August, 1909; rails, 
35,327 q., against 55,433 q. in the same month last year. The 
business in coal was moderately good during the past week ; an 
improvement upon August is reported in deliveries, as the Elbe 
shipments bave been more lively. 


From the Belgian Iron Industry. 


As noted last week, a quiet tone prevails in the iron and | 


steel trades; the mills working on rails and girders are well 
employed. Bars, too, sell regularly, and prices are firm. Offers 
in plates increase, with the result that rates are a trifle easier. 
The competition of the Longwy works has been a little less keen 
of late, and the Belgian iron market has thereby gained in firm- 
ness. Forge pig is quoted 67 f. p.t.; basic, 70f. to 71f. p.t.; 
foundry pig, No. 3, 72f. p.t., free place of consumption. 
business in coal has been confined to rather small purchases for 
immediate requirements ; forward orders will only be placed after 
the October tenderings. 
improvement can be noticed. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New YORK, September 28th. 


SoME interest is manifested in the forthcoming subway work. | 
The amount of steel that will be wanted for this great work is not | 


yet known, and the material will be called for just as needed. 
The work wiil probably extend over three years. The greatest 


activity in pig iron is in pipe iron, and the projection of new lines | 
| tons of steel in round bars from gin. to ljin. diameter for rein- 


a few days ago adds additional interest to the market While 
larger saies of basic are reported to-day, the demand is far below 
normal capacity. Considerable quantities of scrap are arriving 
from Panama. Sales of steel rails for export within ten days 
amounted to 50,000 tons. Bids on upwards of 70,000 tons of steel 
for the Quebec Bridge close October Ist. Pennsylvania mills will 
probably absorb the business. Bridge material makers look for a 
good year in 1911, both in new bridge work and in putting in 
steel bridges where wooden bridges exist. 
small. The car builders are anxious to increase their tonnage of 
work. The railroads have done but little ordering recently. 


| September 29th. 





PERSONAL AND BUSINESS ANNOUNCEMENTs, 


At a convocation of the University of Durham, held on Monday 
3rd October, the honorary degree of Doctor of Science was = 
ferred upon Mr. 8. J. P. Thearle, the Chief Ship Surveyor to 
Lloyd’s Register of Shipping. 3 

AN arbitration, under the Paisley District Tramways Order Con, 
firmation Act, 1901, to settle the price to be paid for the electrical 
energy for the next seven years by the Paisley District Tramways 
Company to the Paisley Corporation, will start to-day, Friday 
October 7th, at the Westminster Palace Hotel. The arbitrator 
appointed is Mr. Robert Hammond, M. Inst. C.E.; the engineers 
engaged in the case are Messrs. Mordey and Dawbarn on behalf of 
the Paisley Corporation, and Mr. Horace F, Parshall on behalf of 
the Paisley District Tramways Company. 

We are informed that Mr. James Turnbull, of 3, New-street 
Birmingham, has been appointed as technical sales engineer for 
the whole of Great Britain and Ireland by Gutehotfnungshiitte, of 
Oberhausen, Rheinland, Germany, and that Mr. Turnbull will 
work in agreement with this firm’s other British representatives 
namely :—H. Wedekind, Limited, 110, Fenchurch-street, London, 
E.C.; Willock, Reid and Co., Limited, 109, Hope-street, Glasgow : 
and Harold H. Earle, Milburn House, Neweastle-on-Tyne. , 


NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL.—The 
new generating station of the Northampton Polytechnic Institute 
which has been installed at a cost of about £6000, will be formally 
opened by the Chairman of the London County Council on Wed. 
nesday, the 12th October. 

THe INstTITUTION OF GAs ENGINEERS.—In return for the com. 
pliments that it has received from German gas engineers on the 
oceasions of visits to the Continent, the Institution of Gas 
Engineers is at the present moment entertaining the Deutsche 
Vereins von Gas und Wasserfachs-miinnern. On Monday and 
Tuesday last the party visited one or two of the great works in 
the metropolis, and were then conducted to Scotland, where they 
are inspecting the gas supply of Glasgow and Edinburgh. They 
return from this flying visit in time for a parting luncheon at the 
Shepherd’s Bush Exhibition to-morrow, On Monday last an 
excellent banquet was given at the Hotel Cecil, when very cordial 
expressions of goodwill and fellowship were expressed by hosts 
and guests. Mr. Alexander Wilson occupied the chair, but the 


| toast of the evening was entrusted to Mr. J. W. Helps, and the 


response was made by Herr Direktor Prenger. A notable feature 
of the meeting is the gift of souvenirs, one of which is an admirable 


| guide in German to the principal British gasworks, 
A pretty animated demand can be reported for most | 


THE 22,000-ToN FLoatinc Dock For Brazit.—tThe large float- 
ing dock which was recently built by Vickers, Sons and Maxim, 
Limited, of Barrow-in-Furness, for the Brazilian Government, and 


A ~ pepe : | which was described ¢ illustrated in THE ENGINEE July 
last year ; girders, 135,187 q., against 130,028 q.; heavy plates, | which was described and illustrated in THE ENGINEER of July Sth, 


15th, 22nd, and 29th last. arrived at Rio de Janeiro on Thursday, 
It left the Barrow shipyard on Monday, July 
ith, in charge of the Dutch tugs Roode Zee and Zwarte Zee, 
belonging to L. Smit and Co., of Rotterdam. A call was made on 
July 21st at Las Palmas and on August Ist at St. Vincent, making 
up to that place an average speed of 90 miles in 24 hours; but 
later the tugs had to struggle against head winds until reaching 


| Parahyba, where they anchored, and bunkers were taken at Per- 


The towage was resumed on September 13th, and Rio 
On the journey the tow- 


nambuco. 
de Janeiro reached on September 29th. 


| ing gear wasthus composed :—On the one part of the dock two heavy 


chain bridles were attached, and on to these were spliced 44in. cir- 


| cumference specially flexible Bullivant steel wire ropes of a length of 


| to the towing bits of the tugs. 


The | TOReS 18in. circumference and 120 fathoms length. 
ve 


35ft. each. These ropes were connected to extra superior manilla 
On the other 
end of the ropes there were again 44in. steel wire ropes fastened on 
This represents the seventeenth 


| floating dock which Messrs. Smit and Co. have delivered to over- 


Compared with the summer months, an | 


sea ports, and they have, in addition, now in hand the towage to 
Bahia of a 1250-ton dock built by Wm. Hamilton and Co., of Port 


| Glasgow, and another of 5000 tons lifting capacity, which Vickers, 
| Sons and Maxim, Limited, have on order for Aberdeen. 


LARGE REINFORCED CONCRETE BRIDGE FOR NEW ZEALAND.— The 


| contract has recently been let for a large bridge in New Zealand 


| reinforced concrete piles driven to hard strata. 
| forcing. 


| and tend to become tighter when the concrete is rammed. 


consisting of twenty-five spans, each 41ft. long. The structure is 
to be built on the Paragon reinforced concrete system, the patents 
of which are controlled by the British Reinforced Concrete 
Engineering Company, Limited, Deansgate, Manchester. he 
arched ribs are sprung from framing, which again is supported on 
i The structure is 
to carry heavy traffic, and will involve the use of from 300 to 400 


In this system of construction stirrups of the fixed type 
are sprung on to the tension bars by squeezing their arms. These, 
when released, retain a tight grip on the bars wherever placed, 
The 


| arrangement, besides having proved itself efficient, is economical, 


as a commercial section of tension bar is used. The stirruys 


| distribute the stresses along the full length of the beam or slab, 


Most of them are | 


Curtailment of pig iron production must follow unless October | 


orders are much heavier than now seems probable. The spirit 
of retrenchment shown by so many railroad companies is running 
into extremes. A reaction is inevitable sooner or later. Besides 
this feature another must be kept in mind, viz., the large volume 
of work coming in sight for 1911, for which no preparation is being 
made. The railroads usually make out their estimates of rails 
wanted about this time for the following year. 


ensuring that the concrete and steel act together in taking the 
load. Both in the piles and columns a sufficient number of hoops 
is made, with encircling fitments, to take the vertical bars and 
hold them in their correct positions relatively to one another 
without the aid of wedges or struts, which are liable to be knocked 
out in consolidating the concrete. In addition, the ends of the 
hoop rods and helical wrappings are arranged to lie in the core in 
such a manner that not only are they securely anchored in the 


| concrete, but the core is bonded at intervals in every direction 


Up to this time | 


no such estimates have been made public, and possibly have not | 


been made. All this indifference is due to the greater capacity of 
mills. The Calumet and Hecla Copper Company has booked large 
orders for copper within a few days at 12} for electrolytic. 
Exports are favourable. Domestic demand is for small lots. 
Consumers do not believe conditions favour firmer or higher 
prices. Stocks are ample, but not depressing. Producers are 
working at the usual rate. The output can be increased quickly 
to accommodate any probable demand. Favourable reports are 
received as to a large Alaskan output when circumstances warrant. 








ENGINEERING GOLFING SocreTy.—The autumn meeting of this 
Society was, by the courtesy of the Woking Golf Club, held on 
that Club’s course on Wednesday, the 5th inst. In the morning 
there was an 18 hole medal round under handicap. The members 
were divided into two divisions, the first being for handicaps of 
10 and under, and the second for handicaps of 11 and over. The 
leading scores in the first division were :—Mr. G. Allom, 85 — 3 
= 82; Mr. R. W. Hammond, 82 + 1 = 83; Mr. C. H. Shortt, 
94 — 9 = 85; and Mr. F. 8. Ham, 95 — 10 = 85. The best scores 
in the second division were:—Mr. J. E. Spagnoletti, 94 — 14 = 80; 
Mr. J. L. F. Vogel. 93 — 11 = 82; Mr. T. T. Middleton, 103 — 14 
= 89; and Mr. P. St. J. Bishop, 110 - 19 = 91. There were first 
and second prizes in each division. In the afternoon there was a 
foursomes round, 18 hole match play against bogey, with three- 
eighths of the aggregate handicap of the partners. The best 
returns were:—Dr. Hele-Shaw and Prof. Cormack, 1 down; 
Messrs. Robt. Hammond and R. W. Hammond, 2 down; Messrs. 
H. Barringer and J. E. Spagnoletti, 3 down; and Messrs. D. B. 
Butler and G. M. C. Taylor, 3 down. Dr. Hele-Shaw and Prof. 
Cormack won the “Hadfield” Cups and mementoes, and the 
second prizes were taken by the Messrs. Hammond. 


| 
| 





against the bulging action set up under heavy loading. 


CALEDONIAN RAILWAY ENGINEERING APPOINTMENT. — The 
directors of the Caledonian Railway Company have appointed 
Mr. William A. Paterson, M. Inst. C.E., to be engineer-in-chief of 
the railway in succession to Mr. Donald A. Mathieson, M. Inst. C.E., 
who was some time ago appointed to the general managership and 
has now taken up the duties of that important office. Mr. Paterson, 
who is a native of Perth, served his apprenticeship with his father, 
a well-known railway engineer in the north. He afterwards joined 
the engineering statf of the northern division of the Caledonian 
Railway at Perth. He was subsequently appointed engineer of the 
Perth General Station Joint Committee, for which he designed and 
carried out important work in connection with the station at Perth. 
In 1897 Mr. Paterson was appointed engineer of the southern and 
eastern district of the Colonies system, which includes the main 
line from Edinburgh to Carlisle. Besides acting as engineer for 
the southern and eastern district of the Caledonian Railway, Mr. 
Paterson has acted alternately with the engineer of the Glasgow 
and South-Western Railway as engineer of the Portpatrick and 
Wigtonshire Joint Railway, of which the Caledonian Company !s 
joint owner. To succeed Mr. Paterson as engineer for the southern 
and eastern district of the Caledonian Railway, the company have 
appointed Mr. D. McLellan, M. Inst. C.E., who for about eight 
years past has acted as chief assistant engineer for new works in 
the chief engineer's office. Mr. MeLellan was educated at the 
Glasgow High School and at Glasgow University, and after gaining 
experience in the bridge and roof works of Arroll Brothers, of 
Germiston, Glasgow, and other firms in Glasgow and London, he 
was engaged for some time in the construction of the Glasgow 
Centra] Underground Railway of the Lanarkshire and Dumbarton- 
shire Ruilway. Thereafter he was chief assistant to the engineer 
of the London, Tilbury and Southend Railway, and several years 
thereafter was appointed to the engineering staff of the Caledonian 
Railway, acting for a period as resident engineer of the Glasgow 
Central Station extension, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communwator ts printed in italics, 
When the abridgment is not illustrated the Specification is without 


drawinys. 


Copies of 


Specifications may be obtained at the Patent-ofice Sale Branch, 
of, Southampton buildings, Chancery-lane, London, W.C., at 


. each, 





The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti t of the accepta 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 





STEAM GENERATORS. 


26.248, November 12th, 1909.—AN ImproveD Lip ror MANHOLES 

e in TANKS, BOILERS, STEAM GENERATORS, AND THE LIKE, 
Richard Bowden Waters, 50, Northampton-road, Addiscombe, 
Croydon. 

‘This invention relates to that type of manhole cover for tanks, 
boilers, and the like which comprises an outer and inner cover, the 
inner cover being loosely carried by the outer cover, but not 
detachable therefrom, and means for drawing the outer and inner 
covers together or to permit the inner and outer covers to be 





sep irated, 


to be turned to prevent their withdrawal; and, further, it 1s 


N°26,248 oa 
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known that studs have been carried by the cover to engage the | 
edges of the hole to prevent the rotation of the cover when same | 
is being screwed up or down, and the present invention has for its | 
object the improved construction and arrangement of cover of this 
kind. The cover consists of upper and lower covers or plates 
adapted to be drawn together by means of a nut working on a | 
screwed stud carried by the lower cover or plate. The under side 
of the upper cover is provided with depending supports which pass | 
freely through slots in the lower cover, and the ends of the 
supports are split and bent outwards, thus preventing the lower | 
cover falling off, but allowing of movement to and from the upper | 
cover. — September 14th, 1910. 


INTERNAL CCMBUSTION ENGINES. 


10,914. May 3rd.—IMPROVEMENTS IN OR RELATING TO Two- 
STROKE CYCLE INTERNAL COMBUSTION ENGINES, (rebriider 
Sulzer, of Winterthur and Ludwigshafen-on-the- Rhine, Crer- 


mani, 


The exhaust gases escape through the port C, whilst fresh air is | 


admitted through the ports DG. In the supply pipe S for the 


upper port G a valve H is inserted for the purpose of avoiding a | 


premature communication with the cylinder. During its outward 
stroke the piston first uncovers the port G, the valve H remaining 
closed. The exhaust port C 1s then opened and then the port D 
is also opened, After this the valve H is opened and air is admitted 


N° 10,914. 
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into the working cylinder through the port G and also through 
the port D. During the return stroke the piston closes in succes- 
sion the ports D C and finally G, and at that time or a little later 
the valve H is again closed. Through the port G the admission 
of the additional air takes place with the exhaust port C closed. 
‘The pressure of the air supply at the pipe S leading to the port 
Gand at the pipe F communicating with the port D may be the 
same, but it is possible to use different pressures for the two sup- 
plies ; for instance, the air supplied through the pipe S to the 
port G may be of higher pressure than the air supplied through 
the pipe F to the port D.—September 14th, 1910. 


TURBINES. 


25,673. November 6th, 1909.—IMPROVEMENTS IN COMBINED IM- 
PULSE AND REACTION TURBINES, Willans and Robinson, 
Limited, and Edwin Gilbert Izod, both of Victoria Works, 


Rugby. 
If the whole of the balancing is done on one disc at the steam 


side of the impulse wheel, there is the disadvantage that the 
gland at the low-pressure end of the turbine is exposed to 
vacuum, whereas if the work of balancing is divided between two 
pistons in accordance with this invention, the construction of the 
machine is simplified, and the low-pressure—or exhaust—gland is 
The revolving portion A of the turbine 


not subjected to vacuum. 


It is known that manhole covers have been so shaped | 
that after their introduction into the boiler or the like they have | 


| exhaust—steam supply to the reaction—or drum—portion of the 


| steam from high-pressure source of supply to high-pressure nozzles 
delivering steam to the impulse blades on the impulse wheel. The 


or reaction portion of the turbine which is adjacent to it. The 


is, as shown, formed at each end with a cylindrical pistun B pro- 
jecting from it. Each piston fits around its circumference to 
the interior of a cylinder C forming part of the fixed outer 
casing D. E is the steam admission pipe, and F a passage lead- 
ing to a condenser. ‘I'he cylinder C at the high-pressure end 
of the turbine is connected by a pipe G leading from it to 
the exhaust passage F, whilst the cylinder C at the low-pressure 
end is supplied with steam through a passage H and through the 
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| hollow interior of the reaction drum, to which steam is admitted, 
| as shown, near the first row of the reaction blading, this steam 
| heing preferably not above atmospheric pressure. By employ- 
| ing two pistons, one at each end of the reaction drum, one acted 
|} on by vacuum and the other by pressure, their diameter and con- 
| sequently the peripheral speed of their packing is considerably 
less than when a single piston at one end is used as heretofore. 
Septe mbev 14th, 1910. 
26,847. November 18th, 1909.—IMpROVEMENTS IN COMBINED 
IMPULSE AND REACTION TURBINES. 

According to this invention, a combined impulse and reaction tur- 
bine is constructed, in the manner shown, and to be capable of being 
worked with steam from two sources of supply, viz , low-pressure—or 


turbine from the low-pressure source of supply. and high-pressure 


impulse wheel is made of larger diameter than the end of the drum 


portion of the outer casing, within which the impulse wheel is 
enclosed, is similarly made of larger diameter than the portion of 
the casing which surrounds this end of the drum. The high- 
pressure nozzles for delivering steam to the impulse blades of the 
impulse wheel, pass through one side of the enlarged portion of 
the casing which surrounds the outer portion of this wheel, whilst 
an inlet for low-pressure steam is made through the opposite side 





N°26,847 ih 





of this portion of the casing. The steam passage leading to this 
low-pressure steam inlet is led back alongside of the high-pressure 
steam passage, and a cut-off valve is arranged in each in such a 
| position that both may be operated by the movement of one lever 
extending from the main governor of the turbine. Cut-off valves 
are also provided in the high-pressure and low-pressure steam 
passages to allow of the turbine being operated either by high- 
| pressure steam alone, or by low-pressure steam alone, or by a com- 
bination of high-pressure and low-pressure steam. A is the 
| reaction drum, B the wheel of larger diameter, C the fixed outer 
| casing, with the end at which the wheel is situated correspondingly 
| enlarged in diameter, Da nozzle passed through one side of the 
/ enlarged portion of the casing for directing high-pressure steam 
against the blades of the impuise wheei. E is a port formed 
through the opposite side of this enlarged part of the easing for 
admitting steam of low pressure to the space between the impulse 
wheel and reaction drum, F a cut-off valve on the high-pressure 
steam supply pipe, and G a cut-off valve on the low-pressure steam 
supply pipe, and H a lever operated by a governor at I, by which 
movement may be given simultaneously to both valves.— 
September 14th, 1910. 
18,459. August 4th, 1910.—IMpRovEMENTS IN Rotary Motors, 
Francis Hodgkinson, of Edgewood Park, Allegheny, Penn- 


sylvania, ‘ 
The stationary casing A supports the bearing B, and the casing 
is supported by means of supporting pedestals C, which may be 
secured to the foundation. The pedestals C may be located at 
each side and near one end of the casing, and the casing may be 
provided with integrally formed shoulders D, which rest on or 
engage shoulders E provided on the pedestals. The shoulders D 
and E preferably extend axially with reference to the turbine, and 
are of such size that the bearing surfaces are sufficient to permit 
relative motion without excessive wear. Each bolt F is surrounded 
by a bushing G, which may be provided with an integrally formed 
washer H. Each bushing is of such length that it projects beyond 
the shoulder E when its inner end is held firmly against the 
casing. This holds the washer free of the shoulder, and the bolts 
F may be tightened and be firmly secured in place on the casing 
without causing the washer to engage the shoulder. The holes K 
are of greater diameter than the bushings G, and there is sufficient 
play between the bushings and the sides of the holes to accommo- 
date the relative motion occasioned by longitudinal and_ lateral 
expansion and contraction of the turbine casing. The longitudinal 
expansion of the casing causes the shoulders D to slide longitudi- 








_ 


nally along the shoulders E of the supporting pedestals, and the 
holes are of sufficient size to accommodate the motion. The only 
points of contact between the supporting pedestal and the casing 
are the shoulders E, the other portions of the pedestals being 
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separated by a space L from the sides of the casing, through which 
cooling currents of air may circulate, or which may be picked with 
| heat-insulating material, so that the pedestals will not be affected 
| by the heat of the casing. Preferably brass liners M are intro- 
| duced between the pedestals and the casing to reduce the friction 





| and to permit the casing to move more freely.—September 14th, 
91 


DYNAMOS AND MOTORS. 


20,827. September 11th, 1909.—IMPROVEMENTS IN AND RELATING 
TO DYNAMO-ELECTRIC MACHINERY FOR STARTING PURPOSES, 
Brown, Boveri and Co , of Baden, Switzerland. 

The engraving shows one manner of carrying the invention into 
effect. M is the polyphase commutatorless motor to be started. 
This starting is effected by means of the commutator generator K 
yielding polyphase current of any periodicity with a constant 
number of revolutions. The generator K is driven by any suitable 
prime mover indicated at T. The periodicity of the commutator 


N° 20,827. 


| 








| generator is equivalent to that impressed on the commutator 
exciting machine E from a small regulable frequency converter 
indicated at V, and fed with a current of constant periodicity from 
any suitable source, and its potential is varied as by the adjustable 
potential regulator indicated at R. If the generator K be allowed 
to run at low but gradually increasing periodicity, due to the 
machine E and the frequency converter V, then the motor M will 
be started. The torque can be varied as desired by varying the 
voltage on the machine E, as by resistances R, or in any other suit- 

able manner.—September 14th, 1910. 

23,416. October 13th, 1909.—IMPROVEMENTS IN AND RELATING 
TO THE VOLTAGE REGULATIUN OF ALTERNATING - CURRENT 
Circuits, the British Thomson-Houston Company, Limited, 
of 83, Cannon-street, London, E.C. 

In the drawing A represents a circuit carrying a varying load. 

B represents a generator for supplying current to the circuit A. 

Cand D represent two transformers, the primaries of which are 

connected in series with each other and in shunt to the generator 

B, and the secondaries of which are connected in series with each 

other and with the load circuit A. The primary connections of 

the two transformers are relatively reversed, so that the secondary 
voltages are in opposition in the load circuit. The direction of 


NO 23,416. 











current flow ata given instant iu the circuit: connections is indi- 
cated by arrow-heads, and the direction of the induced secondary 
voltages in the two transformers by arrows. It will be seen that 
the secondary voltage of the saturated transformer CU is in oppo- 
sition to the current ilow, while the secondary voltage of the 
transformer D assists the current flow, or, in other words, is added 
to the voltage of the source. At no-load the secondary voltages 
of the two transformers C and D are equal and opposite. As the 
load comes on, the flow of current through the secondary of the 
saturated transformer C cannot change its magnetisation, but in the 
transformer D produces an increase of magnetisation which in- 
creases the secondary voltage. Since this voltage is in series with 
that of the source, the resultant voltage supplied to the load is 
increased. In this manner the voltage drop in the generator, 
transmission circuit, transformers, &c., is compensated for.- 

September 14th, 1910. 

8621. April 6th, 1910.—IMPROVEMENTS RELATING TO THE CONTROL 
oF ALTERNATING ELECTRIC-cURRENT INDUCTION Motors, 
Allgemeine Elektricitats-Gesellschaft, of Friedrich Karl Ufer, 
2-4 Berlin, Germany. : 

This invention relates to the control of alternating electric-current 
induction motors, and more particularly to the control of induction 
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motors arranged in cascade connection with commutator motors. 
In systems comprising induction motors arranged in cascade with 
commutating motors the speed regulation of the induction motor 
may be effected by the regulation of the commutator motor, and 
for this purpose regulating transformers or resistances with the 
necessary switching apparatus must be employed. In the event, 
however, of only a small number of speeds with economic regulation, 
then in accordance with the present invention the regulation may be 


N° 8, 62). 
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effected by arranging the rotor winding of the induction motor in 
several groups and connecting these groups in series parallel accord- 
ing to the degree of speed required. The switching mechanism may 
be built on the rotor ina well-known manner, or the terminals of the 


groups of windings may be connected to a number of slip rings to | 
The upper | 
engraving shows a three-phase induction motor having a star-con- | 


which the external switching device is connected. 


the usual and well-known manner. The two regenerating 
chambers being arranged in juxtaposition and connected in pairs, 
so as to form a really single regenerator, enables one to get solid 
and strong foundations for the oven and also a very large 
regenerative surface. Asa result, the air is heated intensely. As 
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shown in the bottom engraving, the gases pass to the chimney, 
following the course of the arrow G, whilst the air reaches the 
regenerator in the direction of the arrow H. The arrangement 
represented in the drawing has been adopted with a view of 
reducing, as far as possible, the losses of heat by radiation to the 
outside, The escaping combustion gases follow, as usual, a course 
opposite to that of the air.—September 14th, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


nected primary A and a series wound secondary B, the windings of | 


which are connected through collector rings C to a three-phase 


commutator motor D, and the lower engraving illustrates a similar | 
connection with the secondary windings B connected in parallel.— | 


September 14th, 1910. 


TELEGRAPHS AND TELEPHONES. 


1910.—IMPROVEMENTS IN OR 
DEVICES FOR PRODUCING OR TRANSMITTING 
CURRENT WAVES AND OSCILLATIONS, Jacob Rabinsohn, 

58, Petherton-road, Canonbury, London, N. 
The accompanying engraving illustrates the application of the 
invention to wireless telephony. 
circuit is represented diagrammatically by the generator G 


5939. April 20th, 
ELECTRIC- 


designed to produce high frequency oscillations, the inductance I | 


and the capacity C, and may be coupled to the antenre A. The 


core or armature D to be acted upon by the sound waves is con- | 


nected with the diaphragm or membrane or other source of 
acoustic vibration M by a string 8, which may be wound round the 
core and fixed with its tensioned ends to the centre of the 
membrane. Any other arrangement of the core or armature D in 


N°9,539 


relation to the coil N, which coil in the arrangement shown 


surrounds the core and is inserted in the oscillation circuit, may | 
be used, and a transmitting device directly connecting the core | 
with the source of vibration of any suitable kind may be | 
The vibration of the diaphragm or membrane is | 
transmitted to the core, and the vibration of the core produces | 
in turn the desired variation of the high frequency current, the | 
amplitude of the variation being increased, as compared with | 
Under circumstances it is preferred to make | 


employed. 


previous devices. 
the core to be acted upon by the sound waves of such dimensions 


RELATING TO | 


The high frequency oscillation | 


969,821. ReE-ENTRANT TURBINE, (@, Westinghouse, Pittsburg, Pa. 
Filed February 26th, 1909. 


with it, re-entrant stages extending circumferentially, yieldingly 


of | 











| mounted packing strips located above and below the working faces 
| of the blades for minimising the escape of working fluid from 


toward the rotor. There are two claims. 
969,897. Lock Mortisern, LZ. M. New, 
February 23rd, 1909. 
This tool consists of a number of augers, arranged as shown in 


Waco, 


(969 897] 











us to produce a resonance effect in other iron masses contained in | 
the oscillation circuit—for instance, in the core of the induction 


apparatus—in order to obtain a further increase in the variation 
of the high frequency oscillations. By this means the distinct- 
ness of speech transmitted may be greatly enhanced. The core 
to be acted upon may, of course, be placed in any suitable part 
of the oscillating system ; for instance, it may be arranged directly 
in the antennz circuit.— September 14th, 1910. 


MISCELLANEOUS. 
343. September 8th, 


Crerman i. 


The waste heat escapes from the sole channel D and reaches the | 
regenerating chamber A through the opening E, where it gives up | 
The | 
escaping gases then pass through the slits or channels C into the | 
of this | 
regenerating chamber is not occupied by checker work, and it is | 
in communication with the chimney. ‘The slits or channels C may | 


its heat to the checker work in that regenerating chamber. 


regenerating chamber B alongside. The upper part 


be of the same section throughout, or otherwise their section may 


‘ be gradually increased towards the end opposite to the chimney. | 


As a result of the large free space in the upper part of the 
regenerating chamber B, the effect of the chimney will be the same 


in all the ovens, and the ovens farthest away from the chimney | 


will be subject to the same draught as those nearer the chimney. 
The action of the chimney may also be regulated by a damper in 


| @ frame which can be clamped on the edge of the door by wing | new president, Prof. Arebibald Barr, D.Sc., Glasgow University 
: 4 i , D.Se., sity, 


By the hand wheel the augers are caused to rotate 

| simultaneously. There is only one claim. 

| 970,287. Locomorive Frame, @. C. Abbe, Lansdowne, Pa, 
assignor to Baldwin Locomotive Works, Philadel phia, Pa., a 
Corporation of Pennsyleania.—Filed April 18th, 1910. 

This patent applies more especially to electric locomotives. The 


screws, 


| 
} 
| 
| 
j 
| 


1910.—IMPROVEMENTS IN REGENERATORS 
FOR COKE OVENS, Julius Reichel, engineer, Friedenshutte, | 


[970287j 

















| lower chord is left intact, and so the strength due to the full 
depth of the girder is retained. The horn-plates are secured to 
| the inside of the girder. The two frames are further apart than 
| the total length of the axles. There are five claims. 





| spring 
The patent is for a rotor provided with a row of shrouded blades, | frame, the other having a free vertical movement, but held against 


|} & casing surrounding this rotor, fluid discharge devices forming | 


| England Institute of Minin, 


| electro-technical, and electro-chemical laboratories, the 








969,902. PrRiminG THROTTLE VALVE, J. A. 
Anda, Texada Island, British 
Nove mber 15th, 1909. 

If water in excess comes over with the steam, it gravitates intoa 


H, Provost, Van 
Columbi C re 
‘olumbia, Canada,— Filed 


969902] 














box. When it accumulates enough, it raises a float, which closes 

the throttle valve, as shownin the engraving. ‘There are tive long 

claims, 

970,333. Locomotive TRAILER TrucK, W. 8, Hodges, Phila: 
delphia, Pa., assignor, by mesne assignments, to Baldwin Locomo- 
tive Works, Philadelphia, Pa,, a Corporation of Pennsylrania,— 
Filed April 3rd, 1909. 

This patent is for the combination of a main frame of a locomo.- 
tive with a rear swing truck frame pivoted at its forward end ty 
the main frame, an axle and wheels carried by the truck frame, 























| springs mounted on each side of the swing truck outside the main 


frames, two transverse bars—one attached to each end of each 
one of said bars being rigidly connected to the main 


longitudinal movement, and equalising levers connected to the 
last-mentioned bar. There are seven <laims. 








NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
and Mechanical Engineers will be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 2 o'clock 
on Saturday, October Sth. The following papers will be open for 
discussion :—‘‘ Experiments illustrative of the Inflammability of 


| Mixtures of Coal-dust and Air,” by Dr. P. Phillips Bedson ; and 
| ** Some 


Memoranda concerning Coal-dust and the Essential 
Principles of the Coal-dust Theory,” by Mr. H. W. G. Halbauw. 

THE INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS.-—A 
home district meeting will be held at Guildford on Saturday, 
October 15th. The members will assemble at the Town Hall, 
Guildford, at 10.15, and be received by the Mayor, Mr. Wm. 
Triggs Turner. There will then be a discussion on the following 
papers, which will be taken as read :—‘‘ Municipal Works carried 
out in Guildford during the Past Twelve Years,” ‘‘ New Refuse 
Destructor and Sewage Ejector Works,” by C. G. Mason, 
A.M. Inst. C.E., borough-engineer ; ‘ Dust uction Trials,” by 


| G. B. Hartfree, surveyor to the Alton Urban District Council. 
| In the afternoon the sewage works and Corporation farm, the new 
| destructor works, the ejector chambers, the waterworks, markets, 
| and pleasure-grounds will be visited. 


MANCHESTER ASSOCIATION OF ENGINEERS.—The syllabus of the 


stage to stage, and means for limiting the movement of the strips | proceedings of the above society for the ensuing session contains 


a number of interesting papers. The opening meeting wil! be held 


| on Saturday next, October 8th, when a visit will be made by the 
Tex.—Filed | 
| have 


to the University of Manchester. Here they will 
opportunity of inspecting the engineering labora- 
Petavel ; the physical, 
chemi- 
cal laboratories, the Christie library, and the museum. In 
the evening Mr. William Fox will read his presidential address, 
which will be followed by the presentation of the Constantine 
medal to the reader of the most interesting paper during last 
session. The papers down for reading during the session are :— 
‘*Water-tube Boilers,” by M. D. Wilson, October 22nd ; 
‘* Humphrey Pumps and Compressors,” by Mr. H. A. Humphrey, 
November 12th ; “ Involute Cut Gearing and Methods of its Pro- 
duction,” by Mr. S. H. Rowley, November 26th ; ‘‘ Motor Cars,” 
by Mr. John L, Milligan, December 10th ; ‘‘ Condensing Plant,” 
by Mr. W. A. Dexter, Jannary 14th ; ‘‘ Paper Making Machinery,” 
by Mr. T, W. Sharpe, January 28th; ‘‘ Large Gas Engines,” by 
Mr. A. E. L. Chorlton, February 25th ; “‘ Large Steam Rolling and 
Blowing Engines,” by Mr. Henry Pilling, March 11th ; and ‘‘ Tools 
and Instruments of the Skilled Artisans of Ancient Egypt,” by Sir 
W. H. Bailey, March 18th. The annual dinner will be held on 
February 10th, at the Grand Hotel, Manchester. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

The tifty-fourth session of this body will be opened on 25th inst. 
at the Institution premises, Elmbank-crescent, Glasgow. The 


members 
an 


tories under the guidance of Prof. 


will deliver a presidential address, which will be followed by the 
reading of a paper on “The Block Cvefficient,” by Mr. P. A. 
Hillhouse, B.Sc., of the Fairtield Shipbuilding and Engineering 
Company, Govan. Amongst other papers which are to be read 
and discussed during the sessiun are:—**The Detection of Petro- 
leum Vapour or Gas,” by Mr. J. H. Heck, Principal Engineer- 
Surveyor, Lloyd's Register, Glasgow; ‘Boiler Economies as 
Effected by the Use of High Gas Speeds,” by Dr. J. 'T. Nicolson ; 
‘Design and Construction of Factory Chimneys,” by Mr. A. W 
Brown, consulting engineer, Belfast; ‘Internal Combustion 
Engines,” by Mr. E. Hall-Brown, of A. Roger and Co., engineers, 
Govan; ‘‘The Utilisation of Waste Energy in Steel Works,” by 
Mr. T. B. Mackenzie, of Dalzell Steel Works, Motherwell. The 
Institution will hold a conversazione in St. Andrew’s Halls on 
Friday evening, November 18th. The Grand Hall will, in the 
earlier part of the evening, be devoted to the purpose of a 
promenade concert and cinematograph exhibition, to be followed 
later by a dance. Arrangements are also being made for holding, 
in connection with the conversazione; and in the lesser, or Berkeley 
Hall, an exhibition, consisting of objects of historic and recent 
interest in the shape of models, drawings, photographs, &c., relat- 
ing to engineering and shipbuilding. Members who may be willing to 
lend exhibits are requested to communicate with Mr. i H. Parker 
secretary. 
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THE BEHAVIOUR OF HYDRAULIC COMPOUNDS 
IN SEA-WATER. 
By H. BURUHARTZ.* 


One of the most important questions in connection 
with constructional work is the behaviour of hydraulic 
compounds, particularly of Portland cement, in sea-water. 
In 1906 the German cement expert Dr. W. Michaelis 
opposed the use of Portland cement for sea-water con- 
structions, and took up the standpoint that damage to 
such erections was principally due to the chemical 
influence of the sea-water. In his opinion the free 
lime in the Portland cement or the lime which is set 
free during the hardening process, combines with the 
sulphuric acid of the sea-water and causes the mortar 
or cement to — 
of the lime should be rendered harmless by the addition 
to the mortar of materials rich in silica, as, for example, 
trass or similar substances which would combine with 
he lime. 

; In order to test Dr. Michaelis’ theories and proposi- 
tions, by impartial inquiry, investigations were ordered by 
the Prussian Minister of Public Work, on the basis of a 
working plan drawn up by a committee consisting of 
representatives of the Ministry, the Royal German 
Testing Laboratory, the cement and trass industry, and 
Dr. Michaelis; the Royal Institute for Testing Materials 
being charged with the execution of these investigations. 

These tests were concerned generally with the deter- 
mination of the strength of cement mortars with and 
without the addition of trass, as well as of trass-lime 


mortars in fresh and sea-water, and the observation of the | 


external behaviour of samples of the mortar in sea-water. 


He proposed that this action | 








Cements rich and poor in lime were tried, and besides | 
mortars made with trass, others were used in which | 


there was an addition of very finely ground sand or quartz, 
in order to determine whether trass acts only mechani- 
cally—by 
chemically as well. 

The results of these tests, which we do not propose 
to deal with in detail here, appeared to show that the 


| 


| 


increasing the density of the mortar—or | 


addition of certain materials to weak cement-mortar | 


mixtures is valuable for hardening in sea-water. In view 
of the results obtained, a committee which was appointed 
by the Prussian Minister of Public Work in Berlin on the 


22nd February, 1902, is carrying the experiments further, | 
and is investigating the behaviour of large blocks of | 


concrete placed directly in sea-walls. Mortar and con- 


| 


crete made with cement, cement-trass, and lime-trass are | 


the materials under consideration, and the full tests are 
to extend for a period of thirty years. Meanwhile, some 


experiments which have been carried out under the super- | 
intendence of the Kgl. Wasserbau-Inspection at Husum | 


have already been completed. 
tests and observation of five years’ samples. 
obtained from the tests made up to the present are pub- 
lished in the volume 5/6 of the “ Mitteilungen aus dem 
Kgl. Materialpriifungsamt.” 

According to this report,/ tests were made on the 
following mixtures :— 


(1) 100 cement and 200 sand 


2) 100 4 », 400 sag.” cde With each half 
a Oe Mw 50 trass, and 200 sand .| part by volume 
a. ae 0 7 ae os of mortar there 
(5) 8 ,, 50 ,, +, 400 was one part by 
(6 60 ' wo. 200 volume of broken 


7) 150 trass, 100 lime (paste), and 50 sand | stones. 
(8) 150 ,, 100 ,, os », 100 sand 


The materials were all mixed by volume. 
determinations were made :— 


They include strength | 
The results | 


| 


| 
| 
| 
| 
} 


The following | 


(1) The tensile and compressive strength of mortars | 


in samples of standard size, twenty-eight days, one year, 
and five years old, hardened in fresh and sea-water after 
a preliminary storage under wet sand during nine days 
and one year. 

(2) The compressive strength of concrete in cubes 


measuring 30 cm. each way, of the same age and hard- | 


ened in the same manner as the mortars mentioned in 
No. 1 


(3) The behaviour of large concrete blocks of the size | 


and shape used for sea-walls, some of which were built 
into place after three months, and some after one year’s 
storing in wet sand. 

(4) The permeability of the mortar in disks 7.1 cm. in 
diameter and 8 em. in thickness, as well as in cylinders— 
so-called Paris cylinders—these tests being made according 
to the Le Chatelier method. 


(5) The general properties of the materials used for | 


mortar and concrete. 

The samples were made in Westerland, on the Isle of 

Sylt. ‘They were stored in tanks built for fresh and sea- 
water. The concrete blocks after the prescribed storage 
under sand were used as covering stones in a finished 
sea-wall where they were continually exposed to the 
chemical and mechanical action of the sea. The cements 
used were standard slow-setting Portland cements. 
ae chemical and physical properties are shown in 
Table I. 
_ The trass was taken from the “ Nettethol,” and mixed 
in the following proportions: 25 per cent. blue, 25 per 
cent. gray, 50 per cent. yellow. The sand was taken 
from the downs of the island and screened on a 20-mesh 
sieve. The broken stone was Swedish granite. The 
physical tests were partly executed on the Isle of Wester- 
land, in the laboratory of the Society of German Portland 
Cement Manufacturers, and partly in the Royal Labora- 
tory for testing building materials at Gr. Lichterfelde. 
The results obtained are given in the Tables II. to IV. 
ae represent the average values of five or ten individual 
ests. 

A record of the results obtained with the concrete 


” Standiger Mitarbeiter am Kénigl. Materialpriifiingsamt at Gross- 
Lichterfelde. 

+ Professor Gary's and Engineer C. Schneider’s Report on the Behaviour 
of Hydraulic Compounds in Sea-water. Mitteilungen aus dem Kgl. 
Materialspriifungsamt. 1909, by 
J. Springer, Be: lin. 


Vol. 5/6, pp. 239/317. Published 


} 


blocks placed in the sea-walls, which blocks were sub- 
jected to inspection at stated intervals, cannot be given 
here, but the general result of the investigations is con- 
tained in the final conclusions later on. 

From the results of the strength tests and the inspection 
of the concrete blocks the authors draw the following 
conclusions :— 

Cement C.—With rich mortar in fresh water the 
addition of trass slightly decreases the tensile strength 
and lowers the compressive strength to a greater extent, 
e-pecially during the initial period of hardening, although 


the progress of hardening (increase of strength) of the | 


mortars containing trass is more regular than that of the 
mortars without trass, it is nearly the same in the case 
of concrete. 


TABLE 1.—Properties of th 





| generally about the same as those in fresh water; the 
differences that do appear are not worth mentioning. 
Cement A.—Entirely different results are obtained 
with the mortars made with cement A. Although with 
reference to the tensile and compressive strength of the 
mortar and the concrete in fresh water the behaviour is 
same as with rich mixtures of the mortar made with 
cement C, a comparison between the fresh water and sea- 
water results nevertheless shows considerable differences. 
The rich mortar 1 : 2, made with cement A without the 
addition of trass, hardens in fresh and sea-water approxi- 
| mately at the same rate. If trass be added the mortars 
| harden in sea-water better, and the concrete approxi- 
| mately as well as the same mixtures in fresh water. 
| Nearly the same remarks apply to the poor mixture 





e Cements Used in the Tests. 

















| Chemical composition. | Specific | Setting | Strengths of standard mortar. 
|—_—___—__——__-——_|___ gravity. Fineness, /.¢., residue | properties. |————— —_— —— 
| A inentccal |\—-——— _in per cent. | Tensile Compression 
Type of cement. | Silica, | and Lime, ' After Bes se pe | a oo strength after 
L sor} ide L oer4 wd | being | 2100 meshes per ‘S | Final. |7 days, |28days, 7 days, | 28 days, 
aioe ee A | cent. | Cry: |ignited | sq. in. A | Ib. per | Ib. per} lb. per | ib. per 
rain coy | sq. in. | sq. in. | sq. in. | sq. in. 
—_ . eeweee “= LT —_s i- — | $$ ____—_____‘- eee, ee | ane a = 
| | | hrs. |hr. min.| 
A (rich in lime) ...| 23-74] 7-60 | 65-80 | 3-180 | 3-225 16-0 1-6 0-2 | 4 |9 20/ 3850 | 450 3350 4620 
B (poor in lime) ...| 21-73 | 9-57 | 61-61 | 3-150 | 8-241 | 12-0 0-4 0-0 | 2 |6 30} 290 | 360 2430 | 3500 





TABLE I1.—Arerage Results of Strength Tests 


HARDENED IN | FRESH WATER. 





Duration of storage in) 


9 days. One 
sand ? } 


Compression 


year. 9 days. 


Compression 


with Mortar and Concrete made with Cement C. 
SEA-WATER, 
One year. 


Compression Compression 





by. 2 d strength in x e a strength in P =. | strength in $ A strength in 
| 2-5" Ib. persq. in. | 2-5 | Ib. persq. in. | 2-5" | Ib. persq.in. | 2-45 | Ib, per sq. in. 
Age of samples. | esse ——~| 28¢ | ase |— : : aS gz | 
| 2 to i | oe a on | wet ‘on- | © & Cont- 
|} & £5 | Mortar Con &£5 Mortar Con = | Mortar Cos & £5 | Mortar Con 
ae a3 Ge crete AES epee i crete £ & | cohes crete |: oalien crete 
% “| cubes. % “| cubes. % “| cubes. % "| cubes, 
1 Cement to 2 Sand. 
28 days 532 5830 4590 538 5790 4500 
One year | 684 7050 6100 680 8190 6270 558 7500 6600 - 


Five years | 740 7792 6760 810 9320 | 7350 640 8460 5800 615 9190 6800 


1 Cement 


| 


to 4 Sand. 








28 days 290 | 3490 3230 294 3430 2829 
| 
One year 365 | 3600 | 4300 453 4940 4440 322 4700 | 3760 
Five years : 380 | 2960 4700 407 4720 4860 383 2870 4270 334 4630 5100 
1 Cement to 1 Trass and 4 Sand. 
28 days 443 3870 3430 534 4000 3500 - 
One year sa 642 | 5800 5060 590 6680 5420 754 5690 5120 | - 
Five years : | 680 6970 | 6100 764 8029 | 5790 587 6360 6290 | 666 |. 7730 6380 
1} Cement to 1 Trass and 5 Sand. 
28 days ; , 507 459? 3520 600 4660 | 3700 
One year... .. ; 660 683 ?, 5570 593 7239 | 6000 733 6630 5580 
Five years oe xed] 760 760!) 6290 760 2290 6160 582 6570 | 6400 756 9370 | 6190 
1 Cement to 1 Trass and 8 Sand. 
| 2Bdays ... , 229 1440 1430? 272 | 1730 1660 
| 
One year.. 300 2100 2800 346 | 3430 3120 342 | 2130 2920 
Five years... .. | 390 | 4630 | 3390 | 363 | 2840 | 3480 386 | 3000 | 3560 | 336 ; 3050 | 3560 
| so oe t l ir { = 
14 Cement to 1 Trass and 10 Sand. 
ie Sere 264 1990 2090 307 2170 2190 
One year.. a ta : 340 2400 3670 393 3660 3840 356 2360 3620 





Five years ‘ ..| 422 3130 4040 514 4920 4170 393 2290 4000 519 5170 4220 


The samples of the same mixtures hardened in sea 
water show a somewhat different behaviour. The addi- 
tion of trass in this case improves the tensile strength of 
the mortar, though with the older (five years’) samples 
the tensile strength of the mortars with trass is a little 
less than that of those without it. The compressive 
strength of mortars and concrete is reduced by the 
addition of trass, as is the case with the samples in 
fresh water. 

The poor mixtures, on the contrary, behave in a very 
different manner. The tensile strength of the samples 
stored in fresh water is favourably influenced by the 
addition of trass. In the beginning the mortars made 
with trass show a lower strength, and later a higher 
strength than those without trass. The compressive 
strength of both mortar and concrete is similarly affected. 
It is remarkable that the mixtures containing trass in- 
crease in strength proportionally more than those without 
trass. The highest result is shown by mortar and concrete 
with the following composition: 4 cement :} trass : 
4sand. The strengths of the samples in sea-water are 


1:4. The weak mortars with addition of trass harden 
in sea-water better, and the concrete approximately as 
well as the same mixtures in fresh water. The fact that 
cement A has generally given essentially higher strengths 
than cement C is no doubt due to its greater content of 
lime and to its superior manufacture.* 

In comparing with these results those obtained with 
samples, which have been stored one year in sand before 
being exposed to fresh or sea-water, it is seen that the 
mortar and concrete made with cement C, and kept for 
the longer period under sand, have shown nearly without 
exception higher strengths in fresh water. In sea-water 
this is only partly the case. Higher compression strengths 
especially were obtained than were shown by similar 
mixtures with only nine day storage in sand. 

In order to show more conspicuously the influence of 
the addition of sand and trass to the cement and the 
action of the sea-water, as compared with that of fresh 
water, and to afford an easier comparison of the cements, 








* That means a more careful treating of the raw materials. 
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small models have been made which are represented in 
the accompanying engravings Figs. 1 and 2. In these 
models the compression strengths of the concrete cubes 
of varying mixtures are brought down as ordinates to 
those points of a triangular surface corresponding with 
the actual mixture of the concrete made of the three 
materials—cement, trass, and sand. From these en- 
gravings it can be seen that with the increasing addition 
of sand the compressive strength decreases considerably, 
a fact which is, of course, well known. This decrease 
takes place with both cements according to the same law. 
But the addition of trass also reduces the strength con- 
siderably, especially that of the weaker mixtures. This 


is more the case with cement C than with cement A. The | 


sea-water acts only in decreasing the strength in the 
weaker mixtures, as shown in the engravings by the 


TABLE II].—Average Results of the Strength Tests with Mortar 


HARDENED IN FRESH WATER. 


Duration of storage in ) 9 dex 
days. 


sand 


One year. 


the same rate with both fresh and sea-water. Mortar and 
concrete show, as was to be expected, nearly equal 
increases of strength. In the poor concrete only the 
addition of broken stone seems to have caused a certain 
loosening of structure, so that the strength decreases after 
a longer period of hardening. 

The difference between the cements C and A appears 
more distinctly in the larger blocks than in the smaller 
samples stored in still water. In the richer mixtures the 
blocks made with cement C developed fine cracks and 
exhibited surface damage with few exceptions, which fact 
points to the favourable effect of the addition of trass and 
of the longer storage under sand. All blocks of the rich 
mixtures of cement A, however, remained unchanged, 
| with the exception of four blocks of the mixture 1 cement: 
‘1 trass: 4 sand, which, before being placed in position, 





aud Concrete made with Cement <A. 
SEA-WATER. 


9 days. One year. 








Compression 
strength in 
Ib. per sq. in. 
Age of samples. 


Tensile 
strength in lb, 


Con- 
crete 
| cubes. 


per sq. in. 


per sq. in, 


Mortar 
cubes. 


1 Cement to 2 Sand. 


28 days 
710 
750 


One year... 


95: 


Five years 


Compression 
strength in 
Ib. per sq. in. 


Mortar 
cubes. 


Compression 
strength in 
Ib. per sq. in. 


| Compression 
; | strength in 
~ | Ib. per sq. in. 


es : 
cubes. | 


Tensile 
strength in Ib. 
Tensile 
strength in Ib. 


Con- 
crete 
cubes. 


Con- 
crete 
cubes. 


Mortar | 
cubes. 


per sq. in. 





646 
750 
612 


70 7500 
30 7720 





28 days 
524 | 48 
439 | 37 


One year .. 


Five years 


4440 
4340 


90 
60 





1 Cement to 1 Trass and 4 Sand. 


4290 
5520 
5570 


28 days 


622 


59 
60 


One year... 


Five years 697 


70 


539 
749 
583 


5820 


40 5740 


14 Cement to 1 Trass and 5 Sand. 


28 days 
69 


One year... 


Five years 


597 
672 
663 


6100 
6090 


70 


1 Cement to 1 Trass and 8 Sand. 


2120 
2920 
3230 


28 days 
404 
370 


One year... 
23 


Five years 


3400 


. 292 | 
360 | 
394 


1700 
2690 
2890 


3240 


70 3060 


14 Cement to 1 Trass and 10 Sand. 


240 
320 
329 


1430 
2240 
2220 


2140 
2790 
3090 


28 days 
347 
419 


One year.. 28 


Five years 30. 
TABLE IV.—A verage 


3 Trass to 2 Li 


tesults of Strenyth Tests with Mortav and Concrete 


2220 
2760 
2900 


262 
324 
329 


40 
20 


3260 
3330 


2240 437 3260 


made with Trass Lime Mixtures. 


me* and 1 Sand. 





28 days 
One year... 412 


Five years 


1240 
2760 
3240 


339 2440 2970 


14 Trass to 1 Lime* and 1 Sand. 


28 days oor wee os y | | 1630 
2790 
2620 


454 
400 


One year... 


Five years 


2400 
3040 


| 306 


366 
356 


2540 
2620 





* Hydrated lime paste. 


white lines ; with strong mixtures the sea-water samples 
have greater strength than the fresh-water samples. 
Additions of trass are liable to reduce the injurious action 
of the sea-water with the weaker mixtures, as can be 
seen in the case of the samples of cement C. The differ- 
ence between both cements is well shown by the models. 
With cement A the favourable results of adding trass 
cease within a year’s time. 

Trass lime.—The difference between mortar and con- 
crete made with trass lime, as regards the strength, is 
small. This is due to the fact that both mixtures, although 
they vary considerably as regards contents of sand are 
all very dense. The strength of mortar and concrete 
increases regularly up to one year’s age; later on the 
increase of strength is only small. Both in the rich and 
in the poor mortar trass lime the hardening is at about 


were stored under sand for three months only, and the 
surfaces of which were attacked after one year’s stay in 
the sea wall. Blocks of similar mixtures which had been 
stored in sand for one year before being placed in the sea- 
wall showed no damages, with the exception of one block. 

With the mixtures 1 cement : 4 sand, all blocks made 
with cement A with one year’s storage under sand, sus- 
tained no damage; similar blocks, which had only been 
stored under sand for three months, showed during the 
time of observation superficial damage, especially at the 
edges. The remaining blocks, all of them made with 
poor mixtures, were more or less damaged; the blocks 
made with cement C more than those made with cement A. 
Mixtures 1 cement C and 4 sand, z.e., those without 
addition of trass, showed the greatest damage. The 
comparison with the similar blocks made of the mixtures 








with trass also showed the favourable effect of the tragg 
added to the poorer mixtures. The blocks made with 
cement A generally behaved well, although they, too 
were in some cases damaged. The addition of trass to 
cement A does not make any difference with these 
blocks. 

Generally speaking, it may be concluded from the 
observations of the blocks :—(1) That cement A—i.c., rich 
in lime—is more suitable for constructions destined to 
withstand the action of the sea than cement C, a result 
contradictory to the usually accepted view; (2) that the 
addition of trass to cement for constructions which wil] 
be submerged in the sea is of limited value only ; (3) that 
it is suitable to use for such constructions rich, denge 
mixtures, and to have the blocks hardened in the air oy 
under sand as long as possible before placing them in 
the sea. 

Trass lime.—Blocks made of rich trass lime concrete 


Fig. 1 


are mechanically attacked on the surface by the surf and 
sand, but do not show anything like chemical decom- 
position. The storage of three months under wet sand 
before placing them in the sea-water suffices for these 
mixtures, im order to make the blocks more able to offer 
resistance to the action of the sea. Blocks of poor trass 
lime concrete behave somewhat differently. If they have 
only been stored under wet sand for three months they 
sustain considerable damage on the surface after one to 
two years’ use. If, however, the blocks have been kept 
under sand for a year before placing them in the sea walls, 
they have proved to be of the same resistance as those 
made with richer mixtures. 

Impermeability.—The samples of two years’ age when 
tested were waterproof, except those of the mixtures 
2,5,and 6. The various kinds of hardening materials 
are of little influence on the impermeability, though the 


Fig. 2 


samples of cement trass mixtures appear to be less dense 
than the others. The favourable effect of the trass added 
to cement C is perceptible in sea-water. The filter tests 
after the Le Chatelier method have hitherto not led to 
any definite results. 








LECTURES ON THE Law RELATING TO ENGINEERING. — The 
Council of the Society of Engineers (Incorporated) in conjunction 
with the Council of the Junior Institution of Engineers, have 
arranged for a course of six lectures on ‘‘The Law Relating to 
Engineering,” to be delivered by Mr. L. W. J. Costello, M.A., 
LL.B., at Caxton Hall, Westminster, at 7.30 p.m. The first 
lecture was given on Monday last and the remaining lectures will 
be delivered on the following dates:—Tuesday, 25th October ; 
Wednesday, 9th November; Monday, 21st November ; Wednes- 
day, 7th December; and Monday, 19th December. At the close 
of each lecture opportunity will be given for the asking of questions 
and for discussion. Applications for tickets should be made to 
the Secretary of the Society of Engineers, at 17, Victoria-street. 
Westminster; or to the Secretary of the Junior Institution of 





Engineers, 39, Victoria-street, Westminster. 
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DERWENT VALLEY WATER SCHEME. 


Tue first instalment of the Derwent Valley water 
cheme—to which reference has been many times 
: ade in our columns—for providing an ultimate sup- 
nly—atter deducting compensation water—of 33.3 mil- | 
gallons @ day to the towns of Leicester, Derby, | 
ld, and Nottingham, and to the counties of Derby 
comprises two reservoirs, both on the river 
hich will together yield a daily supply of about 
13 million gallons. These two reservoirs are called the 
Howden and the Derwent. Ultimately there will be a 
third reservoir on the river Derwent, namely, the 
Bamford, and two more on the river Ashop, whose valley | 
‘sins that of the Derwent at the hamlet of Ashopton, | 
jm. miles north of Bamford village. ‘The Ashop | 
reservoirs Will be called the Hagglee and Ashopton, but 
they will not be taken in hand for some years. A plan 
showing the whole scheme is given herewith. 

Howden is the upper reservoir on the river Derwent. 
It has a watershed area of 9321 acres, and when full its 
area will be 157 acres, its length 1} miles, and its capacity 
1940 million gallons, while the level of the top water 
above Ordnance Datum will be 870ft. Nine years ago the 
excavation of the trench for the Howden dam was begun, 
and now both this dam and the Derwent dam next below 
it have reached such an advanced stage of construction, 
that it is expected they will be finished in about eighteen | 


months time. 





Sheftie 
and Notts, 
Derwent, W 





| the formation of this lake. 


The work of excavating the foundations for and con- | compartments are similar in design and length, but in 


structing these great dams has been much simplified by | width they vary from 33ft. Sin. in the 


fine gravel com- 


the employment of aerial cableways—the first instance, | partments to 20ft. lin. in those of the coarse. The length 


we believe, of their being turned to account for this kind | of each compartment is 75ft. 3in. 


The walls are con- 


of work, though the method has since been extensively | structed of 6 to 1 cement concrete, faced with blue’ brick 


copied. The cableways were erected essentially for feed- 
ing the cranes with stone and concrete after building had 


been begun, but have also been utilised in excavating. There | jin. thick. 


| 


} 


are two cableways at each dam. The largest spans are | 


1525ft. The cables are suspended over the valley at a 


height of about 150ft. above the river, and pass over | 
timber towers at either side of the valley. The main | 


cables are Tin. in circumference, and will carry a load of | 
| third and fourth compartments hard gravel, from ;‘;in. to 


six tons. 


Fig. 1 in the Supplement shows the inner face of the | 


Howden dam; Fig. 2 is a view looking down upon this 
dam from the west side of the valley; and Fig. 3 is the 
outer face, looking west. Fig. 4 is a view over the site 
of the Howden reservoir. 
is one of the few habitations which will be submerged by 
No church, hamlet, or burial 
ground exists on the site of either of the five reservoirs, 
whereas both Lake Vyrnwy and the Elan Valley scheme 


The farmhouse in the centre | 


necessitated several such demolitions besides removals of | 


human remains. 
outer face of the Derwent dam, the construction of which 


is not so far advanced as the upper dam, where one of | 


the two valve towers, with which each will be equipped, is 


| nearing completion. 





Fig. 5 is a view looking west of the | 
| five cast iron delivery pipes, 21}in. in diameter, into a 


and coped with ashlar. The floors are of 6 to 1 cement 
concrete, 12in. thick, and are lined with Limmer asphalt 
They have a fall of 1ft. from the inlet 
end of the compartments to the outlet end. The gravel 
in the first compartment is coarse limestone from jin. 
to gin. in size, and is laid to a depth of 12in. In the 
second compartment medium limestone, from ;;in. to 
sin. in size, is used, and this layer is 14in.deep. In the 


jsin., is deposited to a depth of 16in. The gravel is sup- 
ported on inverted perforated channels of reinforced 
concrete, placed side by side. 

Water is admitted from the main aqueduct through an 
inlet well to an open channel, which runs along the full 
length of the four sets of compartments, and flows over two 
10ft. weirs into the penstock chambers governing each set 
of compartments. It is admitted into the first compart- 
ment on the top of the gravel by a 3ft. penstock, tue 
filtered water flowing through openings into a delivery 
chamber at the lower end, from which it is taken through 


covered channel 3ft. wide, which is built in the wall 
separating the firstand secondcompartments. Thischannel 
leads to the penstock chamber of the second compartment, 
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Half-way between the Howden and Der- 
went dams, and on the west side of the 
valley, is the navvy village of Birchinlee. 
The buildings are of timber, covered with 
corrugated iron and lined inside with board- 
ing. There is a village hospital and an iso- 
lation hospital, together with a canteen, doss- 
house, recreation hall, public baths, and a 
school, used as achapel on Sundays. A good 
water supply and sewage system is provided. 
The population of the village is now about 950. 

The main aqueduct extends from Howden 
to Ambergate reservoir, vid Hathersage and 
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The dams, which are being carried out by administra- , 


tion, are built of millstone grit, in large, rough blocks 
weighing about five tons each, the spaces between which 
are filled with 6 to 1 concrete forced in under pressure. 
The dams are faced on both sides with dressed millstone 
grit. The stone is obtained from the quarries acquired 
by the Water Board, which are situated immediately 
above Grindelford Station, on the Dore and Chinley branch 
of the Midland Railway, about four miles east of Bam- 
ford, and nine miles from the Derwent dam. The stone 
is from the “ Rivelin” bed of the millstone grit series. 
About 1} million tons of stone are required for the 
Howden and Derwent dams. The foundations of both 
dams are in the Yoredale series of the carboniferous 
system, the beds of which are alternate shales and sand- 
stone—shale group. 


The dimensions of the Howden dam are as follows :— | 


Height, 118ft.; length, 1070ft.; maximum thickness, 176ft. 


The foundations at Howden attain a depth of 68ft. below | 
the river bed. In making the excavation, however, some | 
very bad faults of the rock strata were encountered, so | 
that on the north side a narrow trench, 6ft. wide, was | 


sunk to a greater depth, viz., 125ft. below the river bed, 
and filled with concrete. This merely forms a concrete 
apron to prevent water from percolating through the 
shales under the main body of the dam. Further, the 
broken condition of the rocks has complicated and delayed 
the excavation of the wing trenches, 5ft. in width, neces- 
Sitating their being sunk to depths ranging between 80ft. 
and 160ft. for a considerable distance on either side of the 
valley. These trenches are likewise being filled with 
concrete, which should effectually prevent any leakage. 
Fewer difficulties of this kind have arisen in the con- 


Chatsworth Park, a distance of 28.1 miles.* 
It consists of the following details :—Tun- 
nels, 6ft. 3in. in diameter, 3.7 miles; “cut and 
cover,” 6ft. 3in. diameter, 7.0 miles; pipes, 
45in. in diameter, 17.4 miles. From Ambergate reservoir 
the pipes for distributing the water to Derby, Leicester, and 
Nottingham start. The aqueduct from Ambergate to Lei- 
cester has been constructed by the Derwent Valley Water 
Board as far as the river Trent at Sawley, and the 
remainder will be carried out by the Leicester Corpora- 
tion. From Little Eaton on the above line Derby will 
take off its share of water. In addition to the above, 
another line of pipes, eight miles in length, will be laid by 
the Board from Ambergate reservoir towards Nottingham, 
ending at the county boundary at Langley Mill, where 
the Nottingham pipes will be connected. 

The Sheffield aqueduct begins near the village of 
Ashopton, and is being wholly constructed by the Corpora- 
tion of that city. It commences with a long tunnel, 
about 6ft. 8in. in diameter, under the moors to the Rivelin 
Valley reservoirs. This tunnel, the driving of which has 
| just been completed, is called the Rivelin. It extends 
for 7570 yards, which causes it to rank as the 
second longest tunnel in the country, and it has a 
gradient of 1 in 3600. It is driven through alternate 
layers of shale and millstone grit. An electric railway on 
| the overhead trolley system was laid in the tunnel, but 
| is now being removed as the work of lining with concrete 
progresses. Fig. 6—supplement—is a view of the west face 
| of the tunnel, which is situated above the village of Ashop- 
| ton, and contiguous to the main road to Penistone and 
| Sheffield. At this end the electric railway now extends 
for but a short distance inside the tunnel. 
| All water, except the Sheffield supply, will be filtered 
| at Bamford. The Bamford filter beds, which are practi- 
| cally completed, lie on high ground about half a mile 
| north of the Midland Railway Station. They comprise 





struction of the Derwent dam, the dimensions of which | 23 acres of roughing filters—Fig. 7—and 4} acres of sand 


will be as follows :—Height, 114ft.; length, 1110ft.; maxi- 


filters—Fig. 8. Great interest attaches to the former, as 


mum thickness, 176ft. This dam will be the heaviest | they are the first in this country on the Puech system, 


masonry dam in the country, containing no less than 


a French invention. 


700,000 tons of stone and concrete. Derwent reservoir | tion of the method of working :— 
has a watershed area of 8899 acres; when filled it will 
cover 183 acres, extend for 1} miles, and contain 2000 
million gallons, while the level of top water above Ord- 
nance Datum will be 776ft. 


The roughing filters consist of four similar sets of com- 
partments, each set containing four compartments. The 





* See issues of 4th, 11th, and 25th March last, 





THE DERWENT VALLEY WATER SCHEME 


a a _compartments. The whole of the undertaking of the 





and the process is then repeated through the latter. Half 
the volume of water is then sent through the third com- 
partment, and the other half through the fourth, after 
which the water is carried in a channel to the fine sand 
filters, where the fourth and final filtration is made. In 
order that any one compartment or set of compartments 
may be cut out of action for cleaning purposes without 
stopping the filtration through the others, covered chan- 
nels, which act as by-passes, run alongside each set of 
compartments, connecting up the penstock chambers, so 
that by opening a second penstock in the penstock 
chamber, instead of the 3ft. penstock, the water can be 
sent through this channel to the next penstock chamber 
direct without passing through the compartment. These 
channels are connected with the floor beneath the gravel 
for cleansing purposes by 12in. sluices. 

The cleaning of the gravel is effected by passing a 
mixture of air and water from the underside of the gravel 
to the top. Each compartment is divided up into strips, 
about 3ft. 9in. in width, by reinforced concrete partition 
walls. Each of these strips is cleaned separately. The 
compressed air is supplied by a Roots’ blower, driven by 
an oil engine, through a 12in. cast iron main, with Sin. 
steel branches running up the centre of each set of 
compartments. 

In the middle of each compartment two 8in. pipes 
branch off, one on either side, each connecting up to a 
series of 4in. branches, one to each strip, which lead to a 
concrete air channel running the full width of the com- 
partment, but similarly subdivided into strips by the 
partition walls. Each of the 4in. branches is equipped 
with a valve, so that the air can be sent through each 
strip of the compartment separately. From the air 
channels perforated reinforced concrete air pipes are 


| brought off, three to each strip, and these are supported 


on ferro-concrete beams, which are fixed to the partition 
walls a few inches above the floor. Thus the air passes 
through the perforated air pipes, and is evenly distributed 
over the under-surface of the gravel by the perforated 
inverted channels on which the gravel rests. 

At the same time water is admitted under the gravel 
by the 12in. sluices from the by-pass channels above 
mentioned, and the mixture of air and water is forced 
through the gravel, carrying the dirt with it to the upper 
surface of the grave]. This dirt is removed to one end of 
the compartment by admitting a small quantity of water 
on the top of the gravel by means of the 3ft. penstock 
through hand sluices, which are provided for each strip. 
The hand sluice at the inlet end being 4in. higher than 
that at the lower end, the foul water is carried through 
the lower hand sluice into a side channel 12in. wide at the 
outlet end of the compartment, and thence into a sewer 
built underneath the wall dividing two adjoining sets of 


Derwent Valley Water Board has been carried out 
since its commencement under the supervision of Mr, 
Edward Sandeman, M. Inst. C.E. 
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TRIPLING AN OLD BEAM ENGINE. 





‘uen the Bromford Ironworks at West Bromwich, 
Mate pete complete of the South Staffordshire iron- 
works, many particulars of which will be found in Percy's 
“ Metallurgy,” was taken over by the family of the present 
owners in 1888, their business consisted largely in the 
rolling of strip iron made from puddled bar manufactured 
in the works. The steam required was raised from the 
waste heat of the puddling furnaces, and there was little 
need to economise steam, which was frequently blown to 
waste from the safety valves. 

The large strip mill was driven by a condensing beam 
engine erected in 1854, having a cylinder 48jin. by 8ft. lin. 
stroke, fitted with the ordinary nozzles,-containing four 
double-beat valves, two for steam and two for exhaust, of 
the pattern commonly su plied to drive rolling mills in 
South Staffordshire, and intended to work at 14 revolu- 
tions per minute, with a boiler pressure of 801b. on the 
square inch. : : 

As time went on the present managing director of the 
works, Mr. F. Scarf, foresaw clearly that steel billets, 
purchased from outside, must eventually replace puddled 
iron for this purpose, and with the abandonment of 
puddling, and the use of gas furnaces for reheating, there 
would be no waste heat available for raising steam, the 


expense of which would then become a serious item in the | 


cost of production. 

As most of the boilers were then = game. the end 
of their life, but the engine, which had been well made, 
had an ample reserve of strength, it was decided in 1898 
to compound it, and drive with high-pressure steam, and 
to remove the smaller mill then driven by a separate 
engine into the same building, and drive this also from 
the same engine. 

The details of the alteration were entrusted to Mr. 
John W. Hall, consulting engineer, of Birmingham, under 
whose advice two new Lancashire boilers, 7ft. 6in. 
diameter by 80ft. long, and capable of working at a 
pressure of 120 1b. on the square inch, were put in. The 
engine was compounded by adding a McNaught cylinder, 
36in. diameter by 4f-. Ofin., between the beam gudgeon and 
the crank shaft. A steel crank shaft was put in in place 
of the cast iron one ; a new crank pin was substituted for 
the original one, which, being of insufficient size, was 
constantly wearing out; the connecting-rod was strength- 
ened, and the speed of the engine was increased to 
20 revolutions per minute to get the power required for 
driving the two mills. 

The fitting of the McNaught cylinder presented con- 
siderable difficulties, as not only was there at that time 
a shaft and gearing between the crank shaft and the 
engine-house wall, but the condition of the ground in the 
crank pit was of a very doubtful nature. Fortunately, 
the “lever wall” was well built of good Staffordshire 
bricks, and was over 5ft. thick, and it was possible to 
hook the framework carrying the new cylinder on to this 
wall, and tie it down by means of four heavy bolts secured 
to girders passing through the foot of the wall. 

The engine ran satisfactorily, the addition of a super- 
heater at a later date interfering very little with the 
piston valve on the high-pressure cylinder, the only fault 
being that the old governors, which had been worked in, 
allowed rather more variation in speed than was quite 
desirable, 

An accident happened to these governors three and 
a-half years ago, and the speed of the engine increased 
before steam could be shut off to such an extent that 
the rope pulleys, which drove certain portions of the 
plant, burst with the centrifugal force generated, bringing 
down a large portion of the roof of the mill; the engine 
escaped with no more serious damage than the breaking 
of one bracket, which was easily replaced. The plant 
continued at work until the new mill, which was fully 
described in our issue of the 5th of November last, was 
put to work. 

In the present year it was decided to put down a mill 
for rolling by hand certain small sizes, which were more 
conveniently produced in this manner than in the larger 
mill, which was better employed on the wider sections. 
The economy obtained by the use of the triple-expansion 
engine, working with superheated steam of over 150]b. 
pressure in the new mill, was sufficient to decide Mr. 
Scarf to use superheated steam of 200 Ib. pressure for the 
beam engine, which the engines driving the other mill 
had been made strong enough to use. 

Estimates were obtained for new triple-expansion 
engines, and it was found that, allowing for any loss in 
economy due to the fact that the low-pressure cylinder of 
the beam engine was not of the most recent design and 
for the loss in gearing, which would be avoided if the 
new engine were coupled direct to the mill, the increased 
capital expenditure would not justify the purchase of an 
entirely new engine, and Mr. Hall was therefore called 
upon to devise a scheme for tripling the beam engine 
he had McNaughted ten years before. This he has suc- 
ceeded in doing, at a comparatively trifling cost, by the 
addition, of a cylinder 24in. diameter by 4ft. O}in. stroke, 
set over the air-pump, the portions of the parallel motion 
having to transmit the additional power being replaced 
by stronger parts. This cylinder is carried on rolled steel 
joists let into the side walls of the engine-house ; it is 
fitted with Corliss valves controlled by a Proell high- 
speed governor, and provided with a knock-off worked by 
a cord carried into the mill, so that in case of any 
accident to the governors, a pull on the cord will instantly 
= the engine. 

t might be imagined from the drawing—opposite page 
—that the valve gear is crowded and difficult to get at, 


but in actual fact the whole is perfectly accessible every- 
where. All piston-rod stuffing-boxes are fitted with 
United States metallic packings, and the cylinder 
covered with non-conducting composition protected by 
planished sheet iron. 

The new work was supplied, with the exception of a 
few items made in the Bromford Company's own repair 





shops, by Messrs. George Saxon, Limited, Openshaw, 
Manchester, from drawings and specification provided by 
Mr. Hall, and was fixed in place by the Bromford Com- 
pany’s own engineering staff. . 

Steam of 200 lb. pressure, superheated to 430 deg. Fah. 
at the engine, is supplied from a large Babcock and 
Wilcox boiler, fitted with a chain grate stoker. This 
boiler supplies not only the beam engine, but the vertical 
triple-expansion engine, a horizontal condensing engine 
with automatic cut-off, which drives the cold rolling mill, 
and also a small electric generating set, all three depart- 
ments being thus driven by one boiler, which is fed with 
canal water of about 44 deg. hardness, reduced to 4 deg. 
in a Lassen and Hort softener. 

The old engine has thus entered upon its third incarna- 
tion as a triple-expansion engine, and there does not 
appear any reason why it should not continue to work 
satisfactorily for another half century. 

It is an interesting instance of how old machinery, pro- 
vided it is strong and well made in the first instance, can 
be brought up to date. 








CONVERTERS. 


ELECTRICAL converting machinery owes its existence to 
the introduction of the polyphase electric generator. - In 
the absence of this machine it is not easy to imagine how 
the solution of many electrical engineering problems 
would be met, for in most electric traction systems high- 
tension polyphase current is generated at the power 
station. This is transmitted to sub-stations, where it is 
— into direct current, and the pressure lowered to 
a value suitable for traction motor use. Converters, 
therefore, play a prominent part in electric traction 
undertakings, and to their existence the rapid progress of 
the past few years is largely due. Of the three types of 
converting machines at present in use the motor 
generator, consisting of a direct-current dynamo coupled 
to an alternating motor, is the most ancient. There are 
two kinds of motor generators, the driving machine 
of one being an induction motor, and that of the 
other a synchronous motor. The former can be 
started on the alternating-current side without the 
aid of an auxiliary machine, whilst the latter needs 
a small starting motor, and it must be synchronised. 
Both types, however, can be started on the direct-current 
side with equal ease, but synchronising is necessary in 
the case of the machine whose driving motor is of 
the synchronous type. The flexibility of the direct- 
current voltage is one of the principal features of the 
motor generator, since the continuous-current machine is 
an ordinary direct-current generator, and behaves in pre- 
cisely the same manner as when coupled to an engine. 
The voltage on the direct-current side is independent of 
that at the alternating-current end. It is only when the 
periodicity alters that the direct-current voltage is effected. 
Provided that the alternating current is not supplied to 
the sub-stations at an abnormally high voltage, it is 
unnecessary to use static transformers with motor 
generators, whether of the synchronous or asynchronous 
type. The high-pressure can be applied to the stator 
windings. 

Whilst the synchronous motor generator stands at a 
disadvantage as regards starting, it possesses an important 
advantage from the point of view of power factor. Induc- 
tion motor genérators have the undesirable effect of 
adding to the wattless current which already exists in a 
circuit due to an inductive load. The synchronous motor 
generator, on the other hand, can be made to work at 
unity power factor, or, if necessary, to draw a leading 
current, and so to relieve the generators at the power- 
house of the wattless current set up by induction motors 
and other inductive apparatus. 

The advantage of synchronous motors from the point of 
view of improving the power factor has recently been 
emphasised in our columns, and it will be unnecessary to 
dwell upon this point here. It is to be remembered, 
however, that Mr. Miles Walker, of the British Westing- 
house Company, has introduced a phase advancer, with 
the aid of which the induction motor’s power factor 
can be adjusted. There is clearly nothing to prevent this 
machine being used in connection with an induction motor 
generator, and under these conditions the argument that 
induction motor generators have a bad effect upon the 
power factor no longer holds good. As the load is thrown 
on the direct-current side of an induction motor 
generator the “slip” slightly increases, resulting in a 
drop in the speed, and in order to maintain the voltage 
the field must be strengthened to make up for this 
reduction in speed and the drop in the direct-current 
armature due to the ordinary causes. With asynchronous 
machine, on the other hand, there is no drop in voltage due 
to the former cause. In either ‘case the direct-current 
machine can be compounded, just as an ordinary 
dynamo. 

Synchronous motor generators can be fed with direct 
current, and they will generate alternating current. When 
the alternating-current machine takes the form of an 
induction motor, however, the motor generator cannot 
be made to supply alternating current unless it works in 
parallel with at least one synchronous machine. If an 
induction motor is run up to speed in the ordinary manner 
it cannot be made to generate current, no matter at what 
speed the rotor is caused to rotate. But if, when an 
induction motor is working as such, its speed is increased 
by means of some driving agent to a speed higher than 
that of the revolving field, the induction motor will 
become a generator and return current to the line. It 
then becomes a generator of an uncommon kind, viz., a 
generator whose periodicity is independent of the speed. 
Inverted induction motor generators are not desirable, 
and when it is necessary to change direct current into 
alternating current a motor generator of the synchronous 
type should be employed. The efficiency of a motor 
generator is lower than that of a rotary converter with 
transformers, or that of a motor converter, and it is mainly 





for this reason that large motor generators are not so 
frequently used as they were some few yearsago. Atthe 
same time, however, there are a large number of these ma- 
chines in operation, and many are still built. Each type of 
converter has its own advantages, and it is for engineers 
responsible for the design of power schemes carefully to 
consider each specific case, and to select the machine 
most suitable for a given purpose. Motor generators are 
largely used for lighting schemes, and for service where 
a wide variation in the direct - current voltage is 
necessary. 

Rotary converters have met with great success in con- 
nection with electric traction schemes. The high 
efficiency of these machines, coupled with their ability to 
deal with heavy overloads and short circuits, makes them 
particularly suitable for this class of service. In London 
alone there are very many rotary converters in use, and 
in all parts of the world where electric traction is in 
evidence these machines predominate to a very marked 
extent. Rotary converters may be used as double-current 
generators by supplying mechanical power to the 
shafts. They can change direct current into alter- 
nating current, or alternating current into direct 
current, but it is for the latter purpose that they are most 
often used. A rotary converter is a direct-current 
generator, with tappings taken off from the back of the 
armature and connected to slip rings insulated from and 
mounted on the shaft. If in the case of a two-pole con- 
tinuous-current dynamo three tappings are taken off from 
the armature 120 deg. apart, then by connecting these 
tappings to three slip rings a three-phase rotary converter 
is produced. When supplied with mechanical power such 
a machine will give out direct current at the commutator, 
and three-phase alternating current at the slip rings. 
By supplying continuous current to the commutator, 
three-phase current can be drawn from the slip rings, or 
if three-phase current be supplied to the rings, a‘rect 
current will be delivered at the commutator. Rotary 
converters, like most continuous-current dynamos, are 
generally multipolar machines, in which each slip 
ring is connected to as many points on the armature 
as there are pairs of poles. In other words, the connec- 
tions must be duplicated for each 360 electrical degrees. 
The rotary converter is a synchronous machine, and can 
therefore be employed for improving the power factor, in 
addition to performing its ordinary work. Unlike the 
motor generator, the ratio between the direct and alter- 
nating current voltage of a rotary converter is fixed. To 
raise the voltage at the commutator, therefore, we must 
increase the pressure at the slip rings. The voltage ratio 
of a rotary converter is dependent upon the number of 
phases, and, to some extent, on the arc of the poles. A 
short pole arc on the converter has the effect of giving 
rise to a flat top counter electromotive force curve, which 
in turn tends to reduce the continuous current voltage. 
A long pole arc, on the other hand, tends to raise it. 

The voltage ratio of a three-phase rotary converter 
may be taken as .613. Since this fixed ratio of the 
voltages between the slip rings and commutator exists, 
it follows that from the point of view of voltage regula- 
tion the rotary converter in its simplest form is not so 
flexible as the motor generator, although some very 
ingenious means have been devised for securing almost 
any desired amount-of voltage regulation. In cases where 
a wide variation in the direct-current voltage is unneces- 
sary, regulation can be effected by altering the field 
strength, which may at first sight appear somewhat 
strange, in view of what has been said concerning the 
tixed voltage ratio. Since the rotary converter is a 
synchronous machine, the alternating current supplied to 
the slip rings can be made to lag or lead on the impressed 
electromotive force by altering the field strength. There 
is one value of the exciting current which causes the 
machine to draw a minimum current. 

If the exciting current be increased above this value, 
the value of the current passing into the machine will 
also increase, and it will lead on the electromotive force. 
A decrease in the excitation will also give rise to an 
increase in the driving current, but in this case it will lag 
behind the eletromotive force. If there is sufficient 
inductance between the rotary converter and the trans- 
formers, when the current is leading, the electromotive 
force of self-induction, combining with the impressed 
voltage of the transformers, will raise the voltage at the slip 
rings and consequently at the commutator. Conversely a 
lagging current will cause the volts due to self-induction 
to combine with the impressed volts due to the trans- 
formers, so as to reduce the volts at the slip rings and at 
the commutator. Rotary converters can therefore be flat 
compounded or over compounded, or their voltage can be 
regulated by hand. It is sometimes argued that this 
method has the disadvantage of lowering the power factor, 
since whenever the current lags or leads the power factor 
is below unity. It is to be remembered, however, that 
when the current leads on the electromotive force it 
generally has a beneficial effect upon the generators, 
which are probably supplying lagging currents to induc- 
tion motors and other magnetic apparatus in other parts 
of the circuit. The rotary converter, when drawing a 
leading current, can have the effect of relieving the 
generators of these lagging currents, or, at least, a 
portion of them. To provide the inductive drop, 
reactance coils are often connected between the trans- 
formers and rotary converter, whilst in other cases 
the transformers are designed to provide it. One of 
the latest methods which have been devised for regu- 
lating the voltage of a rotary converter, and which 
is capable of varying the pressure over a considerable 
range, consists of employing a small rotary booster, which 
is mounted on the converter’s shaft. This booster, which 
is connected in series between the slip rings and the trans- 
formers, is really a small polyphase alternator having the 
same number of poles as the converter. Naturally it is 
excited with direet current, and by varying the field 
strength the voltage at the commutator can be changed 
over a wide range. 

According to the direction of the current round the 
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field magnets of the booster, the latter can be made to 
assist or oppose the voltage due to the transformers, and 
so considerably to alter the pressure at the continuous- 
current brushes. The voltage of rotary converters can 
also be varied by changing the ratio of the transformers, 
this being effected by a dial switch, with the aid of which 
the number of secondary turns in circuit can be changed 
by hand. Induction regulators are also sometimes used 
for obtaining different voltages at the commutator, and 
various other schemes have been put forward, and in some 
instances have met with practical application. Those 
described, however, are the most common. 

When used for changing direct current into alternating 
current these machines are referred to as inverted rotary 
converters, and when performing this function special 
precautions have to be taken to guard against racing. 
When direct current is fed in at the commutator and 
alternating current is supplied from the slip rings, the 
machine runs as a direct-current motor, and its speed is 
dependent upon the field strength. When an inductive 
load is thrown on the machine, and a lagging current is 
so caused to flow through the windings, the armature has 
a demagnetising effect upon the field, and as the speed of 
a direct-current motor is inversely proportional to the 
field strength, it follows that the speed of the machine 
may easily attain a dangerous value. If, on the other 
hand, a leading current is caused to flow in the armature, 
the field is strengthened, and the speed of the machine 
falls. A method of overcoming the difficulty is to employ 
an induction motor direct-coupled to a small continuous- 
current generator. The induction motor is fed with 
current from the slip rings of the converter, whilst the 
small generator provides the converter with exciting 
current. It can easily be seen that if the speed of the 
converter increases that of the induction motor will also 
increase, the voltage of the small generator will rise, the 
converter’s field will be strengthened, and excessive 
fluctuations in the converter’s speed is so prevented. A 
modification of this method has recently been patented by 
the firm of Siemens Brothers, and an abstract of the 
patent is to be found in THe EnGrIneer for April 15th, 1910. 

Rotary converters can be started in several ways. If 
direct current is available the machines can be run up to 
speed on the direct-current side just as an ordinary 
continuous-current dynamo. The speed can be adjusted 
by regulating the field resistance, and the machine syn- 
chronised in the ordinary manner. It is quite common 
when rotary converters have to be started on the 
alternating-current side to couple a small induction motor 
on the end of the shaft. This motor has a less number 
of poles than the converter, so that, the latter is 
brought up toa speed slightly above the synchronous 
value. The machine is finally brought into synchronism 
by switching a resistance across two of the slip rings of 
the converter, which has the effect of throwing load on it, 
thus increasing the slip of the induction motor. The 
final adjustment in speed can be made by altering the 
converters’ field strength. 

Another method of starting rotary converters, which is 
sometimes used where a fluctuation in the alternating 
pressure is not of great importance, is to apply the 


alternating current to the slip rings, whilst all the direct- 
current switches, including the field switch, are opened. 
Owing to the eddy currents and the hysteresis lag in 
the poles, the machine runs up to speed as an induction 


motor. In some of the early electric traction sub-stations 
it was customary to apply the full transformer voltage to 
the slip rings when the machine took a very heavy 
current, lagging behind the pressure by nearly 90 deg. 
The effect was to bring the station voltage down toa 
very low value, and to throw considerable stresses 
on the generating and sub-station plants. When 
starting rotary converters in this manner, it is now 
customary only to apply about half this pressure, which 
has the effect of reducing the starting current and the 
voltage drop due to it. In order to obtain this reduced 
pressure, additional leads are brought out from the 
transformers. A six-contact throw - over switch is 
employed, three of the contacts being joined to the high- 
pressure tappings, and the other contacts to the low- 
pressure tappings. 

If the former leads are connected to the upper 
contacts, and the latter to the lower contacts, then at 
starting the switch is thrown in the downward direction, 
and when the converter has gained speed somewhat the 
switch is transferred to the upper contacts. In some 
cases there are more than two sets of tappings, and by 
employing a suitable switch with as many sets of con- 
tacts as there are pairs of tappings, the voltage can be 
applied in more gradual steps, resulting in a corresponding 
reduction in the fluctuations in the line voltage. Whena 
rotary converter is started in this manner it is not 
uncommon for the direct-current voltage to build up in 
the wrong direction. For this reason a throw-over switch 
is provided in the field circuit, with the aid of which the 
tield leads can be reversed, which in turn causes the field 
current to flow round the magnets in the opposite direc- 
tion. This reversal of the field current is always made 
whilst the throw-over switch in the leads between the 
slip rings and transformers is on the low voltage contacts. 
Usually it is only the first converter on an electric trac- 
tion system which is started in this manner, for when 
the direct current is switched on to the line the remain- 
ing converters in the same and other sub-stations can be 
carried on the direct-current side, assuming, of course, 
that the sub stations operate in parallel. 

When a rotary converter is started by switching on 
the three-phase current to the slip rings, a switch should 
be used in the field circuit which divides the windings 
into sections, so that when the starting switch is closed 
all the field mmgnet windings are not in series. This is 
necessary, because the heavy alternating current flowing 
in the armature whilst the machine is starting will 
induce a high electromotive force in the field coil wind- 
ings, and if the bobbins were in series the total voltage 
might easily prove sufficient to break down the insulation. 

As regards motor converters, these machines are 





slightly less efficient than rotary converters with trans- 
formers, but more efficient than the motor generator. 
In appearance the motor converter closely resembles the 
motor generator, but its action differs in a number of 
respects. A motor converter consists of a direct-current 
generator coupled to an induction motor, but, unlike the 
motor generator, the windings of the rotating elements are 
electrically connected. The motor converter requires no 
transformers, the high-tension current being applied 
direct to the stator windings. Like the motor generator 
and the rotary converter, these machines can be used for 
changing direct current into alternating current, or vice 
versd. It is usual, when describing the motor converter, 
to assume that both the motor and generator have two 
poles, and in view of the fact that this simplifies matters, 
we shall make this assumption in the present instance. 
The rotor of the induction motor is wound twelve- 
phase, and the starting ends of three of these 
phases are connected to slip rings on the shaft; 
whilst all the starting ends are also connected 
to contacts which revolve with the shaft, and when the 
machine is running on load these contacts are all joined 
together by means of a suitable switch, thus forming the 
neutral point for all the twelve phases. Across the three 
slip rings an adjustable resistance is connected, so that 
during the starting period a certain amount of resistance 
is in circuit with the three phases, whose ends are 
connected to the three slip rings mounted on the 
rotor’s shaft. The outer ends of the twelve-phase 
winding are connected to equi-distant points around the 
circumference of the armature of the direct - current 
machine, assuming, as before stated, that both the 
machines which constitute the converter have two poles. 
If the machine is running at a speed corresponding 
to half the periodicity of the supply circuit, which is the 
speed at which such a combination having the same 
number of poles on the motor and generator must 
normally run, a series of electromotive forces will be 
induced in the rotor windings, which have half the 
frequency of the supply circuit. Since there is the same 
number of poles on the direct current, or, as it is some- 
times called, the converter side of the machine, as on the 
induction motor, it can easily be seen that it is only at 
half syachronous speed that the frequencies of the two 
units which go tomake up the converter can be alike, and 
it is, therefore, only at this speed when the twelve starting 
ends of the rotor windings can be joined together. 

When the electromotive forces are equal and in phase, 
therefore, the switch which connects the twelve revolving 
contacts together is closed, and the combination operates 
at half synchronous speed, and, as a consequence, the 
induction motor runs with 50 per cent. slip. Because the 
induction motor runs at a speed corresponding to half 
the primary frequency, half the electrical energy supplied 
to the motor is converted into mechanical energy, and is 
transmitted by means of the shaft to the converter, whilst 
the other half of the energy is transferred to the rotor 
windings, and from there through the connecting wires 
to the converter in the form of electrieal energy. It 
follows, therefore, that the induction motor operates half 
as a motor and half as a transformer, whilst the other 
machine operates half as a continuous-current generator 
and half as a rotary converter. As the rating of the 
induction motor depends on the speed of the rotating 
field, and not on that of the rotor, it is theoretically half 
as large as if, with a given number of revolutions, it 
were to convert the whole of the energy led in into 
mechanical energy. 

Like the other forms of converting machines which 
have been dealt with, the motor converter can be started 
on the direct-current side, and synchronised on the 
alternating side. In some respects the starting of 
a motor converter on the alternating-current side re- 
sembles the starting of an ordinary slip ring induction 
motor, but it is necessary before closing the star point 
to ensure that the voltages of the two units which 
go to make up the converter are equal and in phase. 
It has been explained that three of the starting ends 
of the twelve rotor phases are connected to three slip 
rings, and that across the brushes which bear on these 
rings non-inductive resistances are connected. A volt- 
meter is also joined across two of the brushes, and this 
constitutes the synchronising instrument. At starting it 
is only the three phases which are connected to the slip 
rings that are utilised, the switch on the rotor shaft which 
is used for joining the twelve starting ends of the rotor 
windings together being opened. Thus, at starting, the 
circuit between the two revolving elements is completed 
through the resistances connected to the brushes which 
bear on the slip rings. 

When starting the machine from the alternating-current 
side the switch in circuit with the stator windings is 
closed, and the supply pressure so applied to the stator 
terminals. The resistance connected across the slip rings 
is adjusted, and the machine runs up as an ordinary induc- 
tion motor. Meantime the continuous-current machine 
builds up its field, and the armature at the converter end 
generates voltage. It will readily be seen that when the 
voltages of the two revolving elements are equal and in 
phase, the voltmeter connected across the slip rings will 
point to zero, and when this occurs the twelve starting ends 
of the rotor windings are connected together by means of 
the short-circuiting switch on the shaft, and the twelve 
phases so brought into use. The machine is then ready for 
taking up load on the direct-current side. 

The automatic reversibility of the motor converter is an 
advantage where batteries are in use, and several large 
installations are now working under these conditions. 
Inverted rotary converters are not so liable to race when 
an inductive load is thrown on the alternating-current side 
as rotary converters. Itis claimed, in fact, by the makers 
—Bruce, Peebles and Co., of Edinburgh—that when 
working under these conditions it is safe to rely on hand 
regulation of the shunt rheostat for controlling the speed. 
The direct-current voltage of motor converters can be 
changed by varying the field strength, and separate 
reactance coils are unnecessary. Motor converters, 





ieee 
like rotary converters, can therefore be compounded 
Standard machines for traction service are arran ed 
to compound automatically from 500 volts at no loot to 
550 volts at full load. The power factor is unity at about 
three-quarter load, and above this load the current leads 
A voltage regulation of as much as 40 per cent. can be 
obtained by varying the field strength of these machines 
The power factor of a motor converter is claimed to be 
better than that of a rotary converter with the same 
variation in the direct-current voltage. 

Motor converters, like rotary converters, are capable of 
dealing with heavy overloads and short circuits—a 
desirable feature when used for traction service. Motor 
converters up to 600 kilowatts capacity are generally 
constructed with two bearings, the armature of the direct. 
current side and rotor of the alternating-current end 
being built upon a single cast iron spider. In the larger 
sizes, however, three bearings are employed, and the two 
revolving elements are electrically connected by means 
of leads passing through the hollow shaft. The air gap 
is larger than is customary with induction motors of 
similar size. Since the motor converter runs at a speed 
corresponding to half the periodicity of the supply, it is 
evident that these machines are well suited for high 
periodicity circuits, and it is on such circuits that the, 
are most frequently employed. ; 

For balancing a three-wire system the motor converter 
is well suited, since the slip rings can readily be connected 
to the neutral conductor. Although the motor converter 
has only sprung into existence during the last few years, 
it has met with a considerable field of application both on 
lighting and traction circuits. It is an extremely inter- 
esting machine, and well worthy of study on the part of 
those who take an interest in electrical matters. 

Whilst much has been written on the motor converter, 
we venture to suggest that its principle is none too well 
understood, which probably accounts for the frequent 
omission of all reference to it in electrical text-books, 
Some very able papers on the subject of converters have 
been read before the Institution of Electrical Engineers, 
wherein many interesting theoretical considerations are 
to be found. In May of last year Mr. H. 8. Hullo pre- 
sented a paper on the motor converter, in which he dealt 
with this machine both from the central station engi- 
neer’s and electrical designer's standpoints, and another 
interesting contribution, entitled “Rotary Converters 
versus Motor Generators,” was presented by Mr. Miles 
Walker in December, 1906. In the present article an 
attempt has merely been made to draw attention to 
the essential differences in each machine, to set forth 
the methods of starting, regulating the voltage, and to 
consider various other details associated with converting 
machinery and its use. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


FoR the opening meeting of the session the members of 
the above society, on Saturday last, visited the Manchester 
University, where, after being received in the Whitworth 
Hall by the Vice-Chancellor, Sir Alfred Hopkinson, and Pro 
fessor Petavel, they were shown over the engineering labora- 
tories, the physical, electro-technical, and electro-chemical 
laboratories, the Christie Library, and the museum. In the 
evening Mr. William Fox delivered his opening address, the 
subject of which was the ‘‘ Engineering Profession.’’ A 
considerable portion of the address was devoted to the subject 
of the education of engineers, and how this might be 
improved by 4 more uniform system in the technical colleges. 
He said that the first important step in this direction should 
be the co-operation of all members of the profession in the 
initiation of reform. By such co-operation representations 
could be made to the State educational authorities for a 
national system of education financed by the State, specialised 
for the thorough instruction of engineers, and systematised 
by the combined knowledge of the educational authorities 
and the profession; by the formation of a permanent com- 
mittee representing engineering institutions as an advisor 
board to the Education Department upon the system neces- 
sary for engineers. Mr. Fox illustrated his contention by 
referring to the German system, which ensured uniformity of 
training and tests, provided for both the rich and the poor, 
and consequently developed to the best the mental resources 
of the nation, all with uniform taxation—that was without 
depressing the poorer districts in contributing to the neces- 
sary funds as under our present system. He, however, did 
not advocate the adoption of the German system entirely, 
being of opinion that the time allotted to it for imparting 
technical knowledge was excessive and detrimental to the prac- 
tical training. The system advocated was one that would 
lend itself to the concurrent acquirement of practical and 
theoretical knowledge. 

Mr. Fox also dealt in his address with the subject of 
standardisation in engineering manufactures. As the 
mechanical engineer to the Manchester Ship Canal Company, 
he said he was constantly being faced with difficulties owing 
to the lack of standardisation. This, he said, was particu- 
larly marked in the combination of mechanical and electrical 
machinery, in which even the studs and screws of the motors 
and their controlling gears were often of needlessly different 
dimensions and had different pitches of threads. The 
difficulty of replacing defective parts under such circum 
stances was obvious, and as it obtained in the maintenance 
of all classes of machinery, caused loss of time and a more or 
less large capital outlay in the stocking of spare parts. 

A vote of thanks to the President for his address was 
proposed by Mr. J. Stubbs, late president, and was seconded 
by Mr. A. Saxon. 








Tue British Consul at Alexandria reports that the 
harbour works continue to be carried on with excellent results, the 
foundations for new quays being provided for by the system of 
‘filling in” with sand to displace the soft mud, to the eatent of 
680,000 cubic yards under Quay E alone. The coal quays, built on 
foundations thus provided, were commenced in 1906, and have 
been made on a length of 1000 yards, with a mean breadth of 

During the year 1909 the sixth ‘‘accostage” was com- 
pleted, and is now in use for discharging coal, giving as depdt a 
surface of 6000 square yards, 
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TABLE II, | 
GEAR TOOTH poe AND COM- Metric Gear Tooth Table—Reinecker Standard. | A NEW MERCURY VAPOUR LAMP. 
PARISONS. —- , 
| SOME important advantages are claimed for a new electric 
(By a Correspondent. ) tthe jem PO __» | _*© | lamp which we were recently invited to inspect by the 

MucH more attention than formerly is now given to the i 2.3562 1,625 1.1781 Brush Electrical Engineering Company, of Loughborough. 

eS sti ithi ite imes. | 3.1416 2.1666 1.5708 ‘ i it c 

standard gear tooth question. To oo po hs a | f9s pn cae eae So wore the — appearance is a b —— 
in English-speaking —— rv — - arpe | 1.5 4.7124 3.250 2°3562 | resembles an or gn hae lamp as a pwrg -t ut 
eter ene eames oe.| i | a8 2 ge a 
considered about rig: schon yd purp' core iy; set 2.95 70686 ys 3503 | ng _ - y using a quartz - 
ever, short or stub teeth have foun many advocates. One o 215 7" 8540 5 4166 3.9279 | Cury, it has been found possible to manufacture high candle- 
the best of the latter systems is the ‘‘ Logue”’ short tooth 2.75 | 8.6304 5.9583 4.3197 | power lamps with tubes only Sin. long, thus enabling them 
standard, so called after the name of its originator. It isa rie | 9.4248 —. eo | to be enclosed in an arc lamp globe. The colour of the light 
system that be Bo ne a non Fe rty ‘ 5 eae ¢ onan | is at — ee re —o and ay rth = for open 
ther advantages, 1 8 the following :—Greater strength, 4.5 9.750 7.0686 spaces and for factories, &c., the lamp, as it stands, appears 
al interference does not begin until 13 teeth is reached in ge ye 4 to have a good future before it. On a 100-volt circuit, these 
the pinion—with a 20 degree thrust angle. Now, with the ri 13°00 Py | lamps are claimed to give 1800 candle-power with one-third 
ordinary standard involute, and with 14% degrees thrust angle, 7 15,1666 10.9956 ofa kilowatt per hour, whilst on a 200 to 250-volt circuit, 
interference begins when we reach 31 teeth, and keeps getting 4 a .—— they will give 3000 candle-power with about two-thirds of a 
worse as the number of teeth gets less. Ww 21 6666 os kilowatt per hour. ; ; 

A table subjoined—No. 1—gives tooth sizes (Logue i 23.8333 7.2788 In accordance with the usual practice, a vacuum is created 
standard) from 1 diametral pitch to 12; the formule have . b4 Z. 4.00 26.00 =| 18.8496 in the tube, and there is a small quantity of mercury enclosed 
been given in one or two engineering papers before, but the 14 eo —— i payed | oe in a recess at each end. When the current is switched on 

i i ; ‘eae oy the tube is tilted by a magnetic device so that the mercury 


writer is not aware of a published table worked out for the 
various pitches. It is very probable that before long gear 
cutter makers will stock a range of cutters for the ‘‘ Logue ’’ 


systein. 





Thrust angle 20 deg. 


; Diametral pitch, C= Bx 1LWora x .3. 
A = 3.1416 + P. D 


B 7854 + P, or E + 2. E=A+2 | 


TABLE I. 
Loque’s Standard Table Jor Short Involute Tooth, 





Diametral pitch. A. B. ©. D. E. 
12 0654 0785 .1440 .1309 
Ww 0785 0942 .1728 .1571 
” O872 1047 .1920 1745 
8 0981 1178 2160 . 1963 
7 1122 .1346 . 2468 . 2244 
6 1571 2880 .2618 
1885 3455 .3142 
4 2356 .4319 .3927 
.2244 . 2693 4937 ‘ 





3 .2618 .3141 .5759 

24 . 2856 3427 6283 

2s .3141 .3770 A911 

24 3490 4189 . 7679 

2 3927 . 8639 

13 4458 . 98736 if 

ls 5236 é 1.1519 1.0472 
1} 6283 .7540 1.3823 1.2566 
1 7854 9424 1.7278 1.5708 


1.7278 + P, or A x .55. | 








Column figures are millimetres. 
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TABLE III. 


In Brown and Sharpe's Metric Standard Figures Sor Column b 


are as below. 





i toes comm D. 











With Brown and Sharpe standard thrust angle, interference with 
standard rack teeth begins with a 31 teeth pinion, and increases as number 
of teeth in pinion gets less. With Logue standard (short tooth and 20 deg. 
angle) interference begins at 13 teeth, with a 20 deg. angle rack. 


TABLE IV, 











Comparison of Various Gear Tooth Standards 
/ 





| 5.9817 7 | 15.099 
| 6.471 | 8 | 17.256 
7.5495 | 9 | 19.413 
8.6280 | 10 | 21.571 
| 9.7065 | 11 | 28.727 
10.785 12 | 25.884 
| 11.8635 13 | 28.041 
12.942 14 | 30.198 





Table No. 4.—For convenience of reference, the writer has 


Thickness 


ME NM NY SV 


Module. 2Module. 24Module. 3 Module. 34 Module 
7 Modu/e 8 Module. 9 Module. 
“Ter Exouween™ 


electrodes are momentarily brought into contact, and as they 


E VI. 


he we: 


Leg ta ee 7 eas 


4 Module. 4 Module. 5 Module 6 Module. 


finn bel 6 


10 Module. /2 Module 


Scale—Half full size. 


recede an arc is formed which vaporises some of the mercury 
and causes it to become incandescent. 

The reason for using quartz for the tube is that it will 
withstand very high temperatures, and in this way it has 
become possible to construct high candle-power lamps with 

| tubes very much smaller than those ordinarily used. 

One obvious advantage of the lamp is that it does not 
| require trimming, and this is naturally important. Other 
| advantages claimed by the makers are that the illuminating 
| efficiency remains constant, the light is usefully diffused, so 
| that shadows are avoided, and the use of the lamp in fac- 
| tories reduces strain on the eyes and keeps the air pure. As 

regards the last-mentioned claim, is should be pointed out 
that whilst the lamp is burning it gives off ozone. The smell 
of ozone is very obvious, and its presence is readily detected 


TABLE V. 


of Involute Teeth - Roots with various thrust Angles 
Pinions 12 Teeth -4 Pitch. 
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\ 
Brown & Sharpe Brown & Sharpe REINECKER Metric Stan? ae <4 ok a 
Standard Diametral Metric Standard , A= Module x 3-/4/6 "angle ie prego | Thrust __—* 
Thrust Angle /4/2° Thrust Angle /4#/2 B=Module x C=Bx/%6 GIG B72 agle Angle 20 
A=Z/4l16 Bal C=Bxli57 A=Module x 3'/4/6 D=2% x Module Brown @ Sharpe Standard 
P Pp B=Module. C=8x//57 AP v3 capitess ee Se ON 
p=2:157 P=Diam! Pitch D=2:157x Module — ; 
Pp Module =_Pitch Dia’ 
N° Teeth 
wf ' 
A high thrust Angle, a 
is used where it?s =X = i. 
necessary to have ig | Ree 
great strength of SEF | oo 
eeth. jy ee Ve 
, + \ 
- Circular Pitch Stan? The Logue Shore ; Thrust ~~. Thrust -~ 
A= Pitch Circumference Tooth Standard (Diametral Pitch) Angle 22/2 | Angle 25° | 
a reine B ‘Zge8\ c BxI-20\ p=1:7278 ) p.Diametral | 
B=Ax-3/83 -3:/416 B=: =Bx/- <t: -Diametra = si 
C= Ax -3683 A } orAs:3 }2 P y° Pitch Only gears with same thrust angle will runtogether correctly. The increase of 
0=Ax -6866 or E+2 or Ax-55, thrust angle thickness root of tooth but increases pressure on bearings. 
“The Engineer" “Tee Exctneer™ 


Table No. 2.—Metric gear tooth standards. Some little 
confusion is sometimes caused by the slight difference m 
cutting depth between the Brown and Sharpe involute 
metric standard and the continental metric standard, some- 
times called the ‘‘ Reinecker’’ standard. The differences 
may be read by comparing tables Nos. 2 and 3, which are 
worked out for pitches of ? module to 14 module. 





A = Module x 3.1416. D = Module x 24. 
B = Module x 1. E= zor M x 1.5708. 
C=Bx lg M = Module. 


| here grouped together the five principal systems used by 
| engineers. There are other systems, of course, but they are 
mostly confined to particular firms or localities, and, 
consequently, are not of such general interest to the 
engineer. 


change of thrust angle, and is useful in helping to form a 
decision as to the angle to be adopted. This table is worked 
out for the standard Brown and Sharpe tooth. 

The higher angle is now frequently used on motor car 


pinions—sometimes even greater than 25 degrees—the object, | 


of course, being to give a tooth with thick root for additional 
strength. 
Table VI. gives comparative sizes of the metric system. 
| They are here shown one-half their natural size. 
} 
| Another table of use to the gear designer and user is the 
one of comparative sizes of diametral pitches, but as this is 
given in several works on gearing. it is superfluous to give it 
here. 
Diametrai and module.—The writer has sometimes found 
draughtsmen and others confusing the two methods—perhaps 
the simplest way to fix it in one’s mind is this :— 
8 diametral pitch = eight tecth per inch of diameter. 
| 8 module pitch = one tooth per 8 mm. diameter. 


Table No. 5.—This table shows at a glance the effect of | 


by chemical tests. We are informed that the lamp is attract- 
ing considerable attention in medical circles, and the makers 
contemplate a considerable field of application in the direc- 
tion of hospital lighting. 








Iron in the form of wire containing 0.07 per cent. of 
carbon, 0.009 of silicon, 0.43 of manganese, 0.104 of phosphorus, 
; and 0.042 of sulphur, and with a homogeneous microscopical 
| structure, was, according to anarticlein a recent issue of Stah/ und 
Kiser, heated in a vacuum for one, tive, ten and twenty hours at 
varying temperatures. The samples were then quenched in ice- 
cold water, polished, etched and photographed. From the photo- 
| graphs by means of a planimeter the alteration in the size of grain 
at constant temperatures for varying times was.determined, and a 
diagram is given in the article referred to which shows the curves 
for various temperatures. At a temperature.of 850 deg. Cent. 
there was only a slow growth of grain, the rate being somewhat 
quicker at the beginning than towards the end of twenty hours 
| heating. At 700 deg. Cent. the rate of growth up to five hours’ 
heating was fairly proportional to the time of heating, after which 
time the rate was suddenly enormously increased. A similar 
| change took place after ten hours heating at 650 deg. Cent., but 
| the rate of growth was vory much slower. At 500 deg. Cent. the 
| rate of growth was very slow, being closely proportional to the time 
' of heating, while even at 400 deg. Cent. there was a distinct!y 
| perceptible increase in the growth of the grain, 
' 
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Boat Station. The upper part was glacial drift gravel, | 


the western abutment an underground cavern was met 


a base of 82ft. and a slope of } tol. The most | the skew, and is on an angle of 514 deg. The eastern | seen the excavation for the springing of the eastern abut- 
tting is No. 18, in which is situate Upper | abutment springs from the rock, but when excavating for | ment. 


Another interesting piece of work is near the Treforest 


put the lower part was found to be of blue silt and | with, partly filled with silt and other’ soft material. The | end of the line. The Treforest Tin-plate Works lie on the 
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boulder clay, in which a quantity of water was dis- 
covered. The railway here is close to the Glamorgan- 
shire Canal, and rail level is about 25ft. below water 
level. Asa consequence it would not do to run any 
risk of slips, and so remedial works, in the form of 
dry stone retaining walls and drains, were put in, as 
seen in Fig. 7 on page 412. This view is on the south 
side of Upper Boat Station, and behind the fence is a 
road. The retaining wall was built in sections, as seen. 
At the north end of Upper Boat Station the slopes are on 
a batter of 3to 1. The material from the lower part of 
this cutting was intended for the embankment near mile 
six, but was found unsuitable, and so was tipped to 
spoil; it was for this reason that the colliery refuse 
referred to above was used. 

Some of the fifteen over-bridges are very interesting 
work. That at 4 miles 64 chains carries the Merthyr road 


over the railway. Under the road there were the Cardiff | 


trunk water main, 29in. in diameter, two smaller water 
mains, @ gas main, and a high-tension electrical supply 


cable, and these had to be dealt with while keeping the | 


vehicular traffic of a main road going. Here it may be 
remarked that engineers and contractors have now to 
meet with a difficulty, namely, the presence of motors 
and motor lorries, which their brethren in former 
days did not have to contend with. The water 
main required special treatment, as there was not suffi- 
cient headway under the road. Consequently an 
aqueduct had to be built at the side, and its abutments 
formed the supports for a temporary road bridge, until 
such time as the permanent bridge could be built and 
brought into use. 

In cutting No. 7, which is of an average depth of 50ft., 
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Fig. 2-PLAN MAP SHOWING THE NEW LINE 


filling was removed until formation level was reached, 
but as the cavern and soft filling continued, the excava- 
tion was continued down to 10ft. below formation level. 


aE 


Fig. 3—CROSS SECTION OF TUNNEL 


No satisfactory footing still being found, it having been 
decided to pile the foundations, nineteen piles, of an 
average length of 17ft., were driven. Concrete was placed 


Longitudinal Section 
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| west side of the railway, and the power for driving the 
| rolling mills is supplied from the river Taff by a feeder, 
and over this the whole of the exchange sidings extend. 
The water supply had to be kept going,and the quantity 
was not to be interfered with. The feeder was, there- 
therefore, covered in by a three-centre brick arch of 33ft. 
span, having a rise of 15ft. above springing level and a 
| length of 472ft. 10in. It is on an S curve, and is spanned 
| by rolled steel joists, 10ft. apart, which the owners asked 
| for in order to facilitate cleaning the feeder, a work that 
| has to be carried out at frequent intervals, owing to the 
| deposit of silt from the river. The construction of the 
arch is seen in Fig. 8 on page 412. 

Of the three more important under-bridges in contract 
| No. 2, two are skew bridges of steel, over the Glamorgan- 
| shire Canal, that at 3 miles 70 chains having two spans 
| on the skew of 42ft. and 61ft., and that at 5 miles 25 vhains 
| a skew span of 83ft. 1jin. These alone are worthy of 

notice, but amidst such interesting work they play only 

a minor part, and appear really small in comparison with 

the third under-bridge. This is at 5 miles 63 chains, 
| and at this spot, looking north, there is on the left the 
| river Taff, then the Rhondda Valley sewer, the Merthyr 
| road, and the canal. The railway here crosses the road 
|at an angle of 16 deg. 46 min. 20sec. by the bridge, 
| details of which are given in Fig. 3 Full details are 
| given in the engraving, but it may be remarked that the 
| span of the girders from centre to centre of the bearings 
| is 160ft. The girders are 16ft. deep, and have a double 

system of verticals and diagonals, while special steel 

columns with overhead bracing have been provided to 
| counteract the wind pressure. 

The retaining walls are in themselves a very interesting 
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and in limestone rock throughout, except for a small 
depth of soft material overlying the top, there are 


two over-bridges. The southernmost has a flying | 


arch of a span of 48ft.; the other has a span of 7Oft. on 
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From Cardiff 


Fig. 4—FOUR-ARCH OVERBRIDGE IN CUTTING No. 4 


around the heads of these, and the abutment built up 


| 21ft. above formation level to the springing of the arch. 


In Fig. 6, on page 412, the western abutment is seen on 
the left, and on the right, under the temporary bridge, is 
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item in the construction of the-railway. To the south of 
the bridge carrying the Merthyr road, where there is the 
aqueduct already referred to, there is a retaining wall, 
291ft. long and 16ft. 6in, aboye water level, to hold up 
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the railway above the canal. The foundations are 11ft. 
below, and are 7ft. thick, at water level, battering up to 
5ft. at the top. The wall is built of cement concrete 
faced with brindle brick, and has a fence on the top 
of ¥ iron standards and wrought iron tubes. 

On reference to Fig. 1, showing the large single span 
skew bridge, it will be noticed that the river, road, rail- 
way and canal again come together here, and they rise 
above each other in this order, the river being lowest and 
the canal highest, and the railway higher than the road. 
There are three large retaining walls at this point, the 
first being at Treble Locks, where there are three locks 
together in the canal. This retaining wall is from 5 miles 
55 chains to 5 miles 61 chains, is 427ft. in length, and 
30ft. above rail level. The foundations are 20ft. below 
rail level, and were built in trenches. The wall is 16ft. 
thick at the base, and batters to 7ft. 6in. Owing to the 
length of the wall, and its close proximity to the canal, 
one length of it had to be nearly completed before another 
was commenced. On the other side of the road, from 
5 miles 68} chains to 6 miles, and on the west side 
of the railway, there is another wall to hold the 
railway up from the river. It is 740ft. 9in. long, of 
a maximum height of 43ft. above concrete foundation, 
17ft. Sin. thick at the foundation, 8ft. thick at the top, 
and contains 2101 cubic yards of masonry, and 1360 cubic 
yards of concrete. Large boulders and some black oak 
trunks were found in excavating the foundations, and it is 
believed these were thrown in about the beginning of 
last century to prevent the hill slipping into the river. 
The third retaining wall is on the east side of the railway, 
and holds it up from the road. It is 265ft. 6in. long, 
40ft. deep from the foundation to under-side of 
parapet, 12ft. 9in. thick at the foundations, and 5ft. 6in. 
at the top. This wall coincided with the site of the 
Rhondda Valley sewer, which had accordingly to be 
diverted to a line between the road and wall. The founda- 
tions of the wall and sewer are contiguous, and are 
separated by timber, which it is hoped will prevent any 
damage to the sewer, should there be any settlement 
owing to the weight of the wall. Under the railway and 
through both the two walls last referred to has been 
built an archway, 12ft. 6in. wide, to keep open the access 
to a disused ferry. 

The last retaining wall to be noticed is contiguous with 
the Treforest Tin-plate Works, and was built to avoid 
taking more private property than was necessary. It is 
53ft. 6in. from the foundation to the under side of the 
parapet. In order to give room for a horse and cart to 
turn between the works’ foundry and the wall a recess 
was necessary, so for uniformity two recesses were 
built, 25ft. 8in. in depth, and arched over. 

The only tunnel on the line is at 4 miles 20 chains, in 
No. 5 cutting. It is 108} yards long, is straight, drained 
by a central pipe, and has no invert. The bottom part 
was cut through limestone rock, and the upper through 
glacier drift. It was driven from a central shaft, and 
not from the ends, the northern end being built as cut- 
and-cover for 14 chains. Fig. 3 shows a cross section of 
the tunnel. The viaduct shown in Fig. 5, on page 412, is 
over the Taff at 8 miles 75 chains. It is of four spans, 
the two central spans being 117ft. Tin. each, and the two 
side spans 110ft. 1lin., so that the total length between 
the faces of the abutments is 457ft. The rails are 55ft. 
above the river bed, and are carried by a deck bridge of 
two main girders, 20ft. apart centre to centre, with trough 
flooring resting on the top booms. The piers are carried 
on six cast iron cylinders, 11ft. diameter, with a cutting 
edge of steel 3ft. deep. The two abutments are of masonry, 
with pilasters at each end. When cylinder No. 1 was 
being sunk, a depth of 55ft. was reached without finding 
a satisfactory foundation, so the cylinder was filled with 
concrete, and when completed was tested with 550 tons 
of rails. Each of the remaining five cylinders was so 
tested, and the settlement varied from }in. to 2in. This 
bridge, and all the bridges on contract No. 2, were built 
by the Patent Shaft and Axletree Company, Limited, 
Wednesbury. 

The only other important work to be noticed is the 
diversion of the river Taff. This was for a length of 
1200ft., and the channel is 80ft. wide. The banks are on 
a 2 to 1 slope, and the eastern side—that nearest the rail- 
way—was piled the whole length. There were 52,063 
cubic vards of excavation removed for this diversion. 

Some of the stations are laid out for four lines 
through them, the platforms being served by the outer of 
the four, and the inner being left for through trains. The 
passenger traffic will probably be served by a motor 
service, and, in addition to the four stations, there are 
five motor halts. The gradient is an easy one, and 
generally with the load. The steepest is a short length of 
1 in 75. With the exception of the junctions, which 
have a radius of 10 chains, and one short length of 
20 chains radius, the sharpest curvature on the line is 
of 30 to 40 chains radius. The permanent way consists 
of 30ft. rails of 86]b. section, carried in cast iron chairs 
weighing 46 lb. each, secured to 9ft. by 10in. by Sin. 
sleepers by two fang bolts with ribbed washers under- 
neath. The fish-plates weigh 28} lb. per pair. The 
signalling was carried out by McKenzie and Holland, 
Limited. 

The engineers were Sir Douglas Fox and Mr. Robert 
White, with Mr. Herbert E. Allen, M. Inst. C.E., as resi- 
dent engineer. To these gentlemen we tender our 
thanks for an opportunity of noticing a fine example of 
engineering. 








THE AMERICAN STEEL TRADE. 


(From a Correspond: ent.) 


THE situation in the United States steel trade may be 
described as unique in the annals of industrialism. The 
aggregate blast furnace capacity of the country is now 
equal to an output of 33,000,000 tons of pig iron a year, 
while there is little or no prospect of an annual demand 
of more than 25,000,000 or 26,000,000 tons, The steel 





works capacity «will be good enough for 30,000,000 tons of 
ingots annually, while there seems no immediate, or even 
reasonably prospective, demand for more than 23,000,000 
or 24,000,000 tons a year. The steel rail branch of the 
trade is in a parlous condition. With rail mills equal to 
the production of 7,000,000 tons a year, there is not so 
much as the shadow of a sign of a domestic demand for a 
rail beyond 3,000,000 tons a year, while exports have 
never yet accounted for half a million tons annually. 
New furnaces and steel mills have been, and are now, 
springing up like mushrooms in the United States. True 
it is that the country’s demand for iron and steel has 
increased enormously up to about 1906-7 ; but it seems to 
us that the rate of increase has been checked, while the 
productive capacity of the works has still been increased 
at a rapid rate. Even in the boom years 1906-7 the 
steel mills did not work at full pressure. In 1908 they 
were only half employed. In 1909, and in 1910, so far, 
demand has been little better than in 1906-7, despite 
the arrears involved in the 1908 slump. It looks as 
though the average demand for iron and steel in the 
United States for the three years 1908-9-10 is scarcely 
going to reach that of 1905-6-7. Yet new works are 
being erected, and old ones extended, on a positively 
lavish scale. It seems to us that the American produc- 
tive capacity has been pushed far in advance of the 
country’s requirements, and if all these huge and costly 
steel mills are to find anything like adequate employ- 
ment, an enormous export trade will have to be obtained. 

Hitherto United States iron and steel exports have 
been very small, compared with the country’s total pro- 
duction. While in the last few years Britain has been 
exporting slightly over, and Germany slightly under, 
4,000,000 tons of iron and steel annually, America 
has been exporting barely 1,000,000 tons. In the 
last ten years, for every dollar's worth of iron and 
steel exported by our American rivals, this country 
has exported a sovereign’s worth. But if our Ameri- 
can competitors are going to find full employ- 
ment for their largely increased productive capacity the 
whole face of the international steel trade is going to be 
changed. The export trade of all the iron and steel 
countries in the world ranges between 10,000,000 and 
12,000,000 tons a year, of which our own country claims 
between 4,000,000 and 5,000,000 tons. If the Americans 
are to get all their plants working at full capacity they 
will need something approaching the lion’s share of the 
world’s export trade. What that would mean to us in 
this country we need not attempt to describe. Our 
American rivals have sometimes threatened to “ annex 
the world’s trade in steel.” It seems that they now have 
an opportunity of carrying out their threat. They have 
simply to underbid German and British steel manu- 
facturers in the market, and the thing is done. For 
nearly three years now an enormous amount of manu- 
facturing plant—not obsolete, but up-to-date plant— 
has been standing idle in the United States for want of 
orders. Meanwhile, Britain and Germany, between them, 
are exporting nearly 9,000,000 tons of iron and steel a year. 
The trade is available. It is for the lowest tenderer to 
claim it. Will America do so? 

For a good many years the American home demand 
kept fairly well within the propinquity of productive 
capacity. Some years the demand was bigger than 
supply, and much had to be imported. In these cireum- 
stances there was neither opportunity nor need for our 
United States rivals to indulge ina big export trade. But 
now things are different. Enormous capital has been 
sunk in new plants and extensions. This capital—or a 
great deal of it—is unproductive. For three years it has 
been unproductive, and it is likely long to remain unpro- 
ductive, unless a very big export trade can be secured. 
When for a period of about a year and a half following the 
financial panic of October, 1907, half the steel mills in 
America were shut down and no great “dumping” 
campaign conducted, we were told that the manufacturers, 
after working a couple of years at high pressure, weleomed 
the opportunity of overhauling their plants, re-lining their 
furnaces, scrapping old machinery, and getting ready for 
the big and certain boom of 1909-10-11. Our rivals had 
still a plausible excuse for not annexing the world’s trade— 
just then. Old plants were brought up to date, and huge 
new ones erected, ready for the good time coming. 
Money was lavished upon extensions and new construc- 
tion. But the anticipated boom has not arrived, and it is 
nowhere in sight. An enormous capacity of production 
has been provided, but demand still lags a long way 
behind. Here, then, is the golden opportunity for our 
rivals to annex the world’s export trade. The trade is to 
be had, and the Americans have got the plants to do 
the work. The whole problem, from an international 
standpoint, resolves itself into a question of prices. 
Which country can sell the cheapest ? Our own opinion 
is that the cost of raw materials, the cost of assemblage 
at furnaces, the cost of manufacture, and the cost of 
delivery on sea-board in the United States, are so high 
that that country cannot compete successfully, save in 
a few specialities, with either Germany or Britain in the 
world’s neutral steel markets. So far as exportation is 
concerned, we believe that the American steel industry 
has to labour under such a load of capital and labour 
charges, and under such a big geographical handicap, 
that it cannot hope to attain anything beyond a mere 
third-rate position. That, we hold, is why we have the 
spectacle of mammoth mills and furnaces standing idle 
in America while British and German steel makers 
between them divide nearly nine-tenths of the world’s 
available trade. 

How comes it, then, that the total productive capacity 
of the United States has been so largely increased if the 
prime costs of manufacture are so high as to prevent that 
country finding an outlet abroad for its surplus products ? 
The explanation, we believe, lies in the conflict of in- 
terests between the United States Steel Corporation 
and its independent rivals. Between nine and ten years 
ago the Steel Trust set out to obtain a monopoly. 
It tried to absorb all the iron and steel plants in America 





worth absorbing. In this effort it paid extravagant 
prices, but it failed to secure a monopoly. No price 
would tempt some manufacturers to become mere Units 
of the Trust. Practically half the plants in the country 
remained, andstill remain, outside the Trust. Thus the Trust 
after all the big prices it | porn was left without a mono. 
poly. But it was burdened with a colossal load of capita) 
charges—charges from three to five times as heavy, per 
ton of capacity, as the general run of iron and stee) 
concerns. When beaten in this effort to get a monopoly 
it tried another method. It tried to lease, or purchase 
all the best known iron ore reserves in the country, and 
so endeavoured to cut off the supplies of its neighbours, 
In this attempt it burdened itself with high mining 
royalties, just as it had earlier saddled itself with heayy 
capital charges. And here also it failed. Its leading 
independent neighbours happened to secure claims jn 
some newly discovered, but enormous, reserves of ore 
elsewhere. Thus the Trust, despite its costly efforts, failed 
just as completely to get a monopoly in raw material as 
in the finished product. The Trust, kept for some 
time in ignorance of what its neighbours were doing, 
while acquiring its vast ore reserves in Minnesota, 
started the construction of the mammoth Gary and other 
plants in the hope of getting the lion’s share of the trade, 
But the “independents,” having acquired still vaster 
reserves of ore, built still more new furnaces and mills, 
The net result is an aggregate steel producing capacity 
far in excess of requirements. The American stee] 
industry has got dangerously top-heavy. Money has 
been spent like water upon plants which are not needed, 
The capital obligations, always too heavy, have been 
increased. Meanwhile, production is being curtailed, and 
prices are falling. Competition between the Trust and 
“independents” is keener than ever. Prices in many 
lines are nearly down at bare cost of production, but stil] 
not low enough to attract a big export business. And 
without such a business the industry must surely drift to 
a crisis. 





TWO RAILWAY ACCIDENTS. 


TWO railway accident reports recently issued by the Board 
of Trade again prove that whilst the railway machine has 
been brought nearly to perfection, the man is still at fault, 
Take the accident on the Machrianish Light Railway first. 
This is a line of 2ft. 3in. gauge across the Mull of Kintyre, 
and is six miles in length. It is but one road, and it is 
signalled on Tyes’s electrical tablet system. There are cer- 
tain intermediate sidings between the termini, and the points 
in the main line giving access to and from these sidings are 
controlled by the tablet, so that the points cannot be opened 
until the tablet authorising the train to be in the section has 
been put in the point lever frame. This releases the point 
lever, which, when pulled, locks in the tablet, and it 
cannot be again withdrawn until the lever has been 
restored. The advantages of this arrangement are that 
the points, after use, must be left normal and locked 
for the main line, and as the possession of a tablet 
secures the train against following and opposing trains, there 
is no need for signals to protect the siding. One dis- 
advantage, however, is that, as there are no signals, there is 
no visual indication as to the position of the points. One of 
the sidings on the Machrianish Railway so controlled was 
that at Linecraigs, where is the engine shed for the Campbel- 
town end. The first train on the line is 5.50 a.m. from 
Campbeltown, and a tablet is necessary to unlock the siding 
points to let the engine out from the engine sbed. This 
must be obtained from the instrument at Campbeltown 
Station, and after being withdrawn therefrom it would have 
to be taken by hand to the engine-shed points. In order, 
apparently, to save this journey and the correspondingly 
earlier start to work, the driver of the train arriving 
at 5.10 in the evening, the engine of which was to 
take out the 5.50 a.m., was allowed to retain the 
tablet in his possession. As this disarranged the synchron- 
ism of the tablet instruments and would prevent the 
passage later of the 6.30 p.m., the assistant superintendent 
used to unseal the instrument at Campbeltown Station and 
improperly reset it so that a tablet could be obtained for the 
6.30. The inevitable result of such an improper proceeding 
may readily be anticipated. On the evening of the 9th August 
the tablet was used to let the engine of the 5.10 into the 
siding. The points, however, were left open, and, the 
instrument being improperly reset by the assistant superin- 
tendent after he had allowed sufficient time to elapse for the 
operation to be gone through, which operation he assumed 
had been duly performed, the 6.30 was allowed to approach, 
but it ran into the siding, owing to the points being wrong, 
and came into collision with a light engine. A cleaner on 
the light engine was knocked down, run over, and killed. 
Needless to say, the evil practice has now been abandoned. 

The second case was at the Brighton Company’s terminus 
at Victoria. The interlocking here is of recent date, but its 
benefits were nullified on the evening of the 27th August 
because a signal could not be worked owing to a vehicle 
standing on a locking bar. The lever could not therefore be 
pulled over in order to release the signal. Had the latter 
been free the operator would have discovered that he had 
pulled No. 24 lever instead of No. 23, and that the road was 
set improperly. A train was started away by a hand 
signal in lieu of the fixed signal, and when it came to No. 24 
points the train was diverted to the left and fouled an 
incoming train. The Board of Trade inspector truly says 
that it is specially for the purpose of guarding against such 
human errors that mechanical interlocking is provided 
between the levers working the connections and those work- 
ing the signals, and that the omission to make use of the 
starting signal must be regarded as the primary cause of 
this accident ; but it may be observed that in this instance 
it was a physical impossibility to lower the signal as the 
locking bar interlocked with the signal could not be operated 
because part of the train rested on it. 








IMPROVEMENTS are, we hear, being made by the 
American Locomotive Company at its Northside Works, Pittsburg, 
which will result in the electrification of the plant and the elimina- 
tion as far as possible of the production of smoke at the power- 
house, 
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RAILWAY MATTERS. 
Tur London and North-Western Railway Company, as 


sul recent successful exper ts, is co ga 
poss og Mf Bet. trains on its Brio y lines. A number of trains 
ee heen built for the Crewe district to serve intermediate 
does on the London, Liverpool, Shrewsbury, and Manchester 
00 ‘Two new stations have already been erected close to Crewe 
dealing with the agricultural traffic. 


Tur Inter-State Commerce Commission of the United 
States has announced the suspension until February 6th, 1911, of a 
further batch of proposed increases of freight rates, both on rail- 
way and water ines, ranging from 10 to 15 cents per hundred 

oands. Definite standards for safety appliances to be attached to 
Pilway cars and locomotives have been finally agreed upon. It is 
estimated that the cost to the railways will amount to fifty million 
dollars £10,000,000). 


Tux annual report of the Liverpvol Corporation Tram- 








ways for the year ended December 3\st, 1909, shows a traffic 
revenue of £561,271 and a gross revenue of £592,728. Operating 
costs amounted to £400,206, The gross profit was thus £192,5% 

‘The number of passengers carried was 121,532,940, a decrease of 


3 per cent. from the previous year. The number of car miles run 
was 11,952,373. The car mile earnings were 11.27d. in 1909, as 
compared with 11,04 in 1908, Operating costs per car mile in 1909 
were &.036d, 

[r is reported that an agreement has been entered into 
by the Chinese Government with a group of American financiers 
for the financing and construction of the Chin-Chow-Aigun Rail- 
way. The amount of the loan is understood to be about 
£10,000,000. The agreement provides that the chief director of 
the railway shall be a Chinese and the chief engineer an American. 
The railway is to start from Chin-Chow and terminate at Aigun, 
connecting with all the most important towns en route, and Chinese 
and American materials are to be used. 

Tue first State-owned railway in the British Empire 
was opened in South Australia in 1856. To-day that State has 
over 1900 miles of railway operating, and there is an additional 
237 miles authorised and under construction, The lines have 
mostly been built for developmental purposes. The convenience 





of outlying districts has been met, large tracts of country have | 


been opened up for profitable settlement, and the system has 
proved highly productive. In a producing country the earnings 
of the railways are always a reliable index to the productiveness 


of the soil, and though the railway revenue of South Australia last | 


year was a record, the tendency is still upwards. 


THREE years ago the Prussian authorities recommended 
the organisation of small gangs of platelayers, who should have 
special charge of keeping up joints and points on the main lines. 
The most intelligent and trustworthy men were selected for this 
purpose, and they are reported to have improved the condition of 
the track materially. Their duties are to see that every joint is 
properly drained, that no fastenings of joints or points become 
joose, that the rails at a joint are always at the same level, and 


that there are no defects in joints and crossings. They also assist | 
| in August and a further one of 10 per cent. in December, 1909. 


the larger gangs of ordinary platelayers in case of emergency. 
They receive a little higher pay than other platelayers. 


HaAvinG received a certificate from the Board of Trade, 
the Gateshead and District Tramway Company recently opened its 
newly extended lines at Wrekenton and Bensham to public traffic. 
A short while ago, Colonel Von Donop, the Board of Trade 
Inspector, made an inspection of the extended lines and the double 
line to Low Fell. Permission was at once given to run on the 
double line to Low Fell, with the result that the service has been 
much improved. The newly extended routes are from Bensham to 
Saltwell Cemetery, and from Wrekenton across the wagon way to 
Wrekenton Institute. The additions bring the length of track up 
to about 184 miles, The extensions are expected to prove a con- 
siderable convenience, and to make possible some improvements in 
the service, 

AccorpInG to the company’s official statement, the 
recently opened Pennsylvania Station is not only the largest of the 


NOTES AND MEMORANDA. 


Oxtp pewter is none the worse for a slight oxidation, 
but if the surface is badly tarnished it may be restored by soaking 
in a weak solution of potash for several days and cleaning with a 
little Trent sand or rotten stone mixed in olive oil. Finely 
powdered chalk also rubbed down in oil may be used with equally 
good results, Some pewterers boil the tarnished article in water 
containing a little hay, others bruise elm leaves and mix with 
Trent sand. Very badly corroded pewter may be soaked in 
petroleum before treatment on the lines above mentioned. 


Ow1ne to its chemical and mechanical papain, saw- 
dust is being put to an ever increasing number of useful purposes. 
Used as an absorbent for nitro-glycerine, it produces dynamite. 
Used with clay and burned, it produces a terra-cotta brick full of 
small cavities that, owing to its lightness and its properties as a 
non-conductor, makes excellent fire-proof material for walls or 
floors. Treating it with fused caustic alkali produces oxalic acid. 
Treating it with sulphuric acid and fermenting the sugar so formed, 
produces alcohol, Mixed with a suitable binder and compressed, it 
can be used for making mouldings and imitation carvings ; while, 
if mixed with Portland cement, it produces a flooring material. 


A NEw alloy of somewhat peculiar properties is claimed 
to have been introduced by a Mr. Elwood Haynes, of Kokomo, 
Ind. Beyond the fact that the composition of the material is 
given as being a mixture of cobalt and chromium, nothing further 
has been published, but it is said not to oxidise, to take an edge 
comparable with that of steel, to retain its lustre and to takea hard 
polish. Pocket-knives and a razor have, it is said, been made with 
it, and fruit knives are reported not to tarnish from contact with 
fruit. One is not surprised to learn that the price of the material 
is higher than that of steel, but it is thought that its peculiar 
qualities will give it advantages in many directions, 


In a recent report of the New York Water Supply Com- 
mission it is estimated that, setting aside the Niagara and St. 
Lawrence Rivers, because they are international waterways, the 
total water-power of New York State is 1,500,000 horse-power, of 
which 620,000 horse-power is utilised and 880,000 horse-power is 

It is further estimated that the State could obtain 





ere 
| an annual profit of 1,400,000 dollars (say, £280,000) by developing 


the unused er ge eee. the estimate being based on an annual 
rental value of 5 dollars (£1) per annual horse-power. Moreover, 
an additional population of 1,000,000 would be supported by the 


| utilisation of the water-power. The Commission recommends that 


| the State should authorise the borrowing of a sum, estimated at 








kind in the world, but covers more territory than any other build- | 


ing ever constructed at one time. The Vatican, the Tuileries, the 
St. Petersburg Winter Palace, are larger buildings, but centuries 
were occupied in their construction. The Pennsylvania Station is 
unique, covering as it does eight acres of ground, with exterior 
walls extending Ae pigpenge ed one-half of a mile all told, and 
having been erected in less than six years’ time. The plan of the 
station was designed to give the greatest number of lines of circu- 
lation. The structure is really a monumental bridge over the 
tracks, with entrances to the streets on the main axis and on all 
four sides, In this respect the building is alone among the rail- 
way stations of the world, affording the maximum of entrance and 
exit facilities, 

THE gross earnings of Indian railways are discussed in 
the Indian and Eastern Engineer, It appears that this year’s 
revenue up to the 20th August showed the big improvement of 
Rs. 114.71 lakhs. The chief increases on the broad gauge were 
from the Great Indian Peninsula with 26.25 lakhs, East Indian 21.20, 
Madras and Southern Mabratta 11.66, Oudh and Rohilkhund 8.07, 
Bengal-Nagpur 5.79, and Indian Midland 4.03. The North- 
Western Railway is, it is explained, stili in arrear to the extent 
of 7.36 lakhs, but is rapidly making up the leeway, as in the state- 
ment published by that journal in August last it was 27.62 lakhs 
in arrear, On the metre-gauge lines the highest advance was on 
the Southern Punjab with 3.84 lakhs, followed by the Jodhpur- 
sikaner with 3.50, Hyderabad-Godavery Valley 2.95, and the 
Nizam’s with 2.40, The total earnings of the Mirpur-Khas—Jhudo 
Feeder Railway up to the 23rd July, 1910, amounted to Rs. 47,340. 


Iv connection with the remark of the chairman of the 
York Conservative Association that the North-Eastern Railway 
Company had received 32,000 new land tax forms, and had 
returned the lot without a stroke upon them, on the ground that, 
as it was a public company founded by statute, all the information 
required was already in the hands of the Government, the com- 
pany’s estate agent, Mr. A. G. Stevens, has written to the Press to 
the effect that the statement is entirely incorrect. The company 
has not received, he says, anything approaching 32,000 forms. It 
is at present in negotiation with the Inland Revenue Department, 
with a view to arranging a system of returns which, while giving 
the Department all the information which they require, will cause 
the least possible trouble to the company. The Inland Revenue 
authorities have, he adds, throughout displayed a desire to meet 
the fairly in the settlement of what is no doubt a difficult 
problem. 


Tue following information is from the report by 
H.M. Vice-Consul at Osaka (Mr. E. H. Holmes) on the trade of 
that district in 1909, which will shortly be issued. Since the com- 
mencement of the year numerous schemes have been brought 
forward for the construction of electric tramways to various places 
in the neighbourhood of Osaka, including one to Nara, a town of 
about 45,000 inhabitants, situated 25 miles east of Osaka, another 
to Kyoto, on the Ae pare side of the Government railway to the 
line Just completed, a line for an express tramway service between 
Osaka and Kobe, and many others. The only one, however, for 
which a charter has been obtained is a line to Sakai, a prosperous 
city six miles to the south of Osaka. This line will run parallel 
to the Nankai railway to Wakayama, which has already been 
electrified as far as Hamadera, four miles beyond Sakai, and is 
shortly to be electrified for the rest of its whole length of 40 miles. 
lhe other tramway schemes, however, are hardly likely to mature 
for several years, 





| pany, the network of which includes 25 miles o' 


about £4,000,000, to develop the water-power now going to waste, 
on the basis of repayment from future profits. 


AccorDING to a consular report, there was during 1909 

a considerable improvement in the Belgian glass industry in com- 
— with the previous year, which was a very depressed period. 
he action of the Plate Glass Syndicate was successful in reducing 
the output during the time of depression, thus preventing the 
supply from being too great in ratio to the demand. In window 
glass there was a rise in selling prices in 1909 of from 5 to 7 per 
cent., but this extra gain was entirely swallowed up by increases 
in the wages of workmen, who obtained a first rise of 5 per cent. 


A central office to regulate output was under discussion through- 
out the year, but there seems little likelihood of the scheme being 
adopted. The Fourcault machine, for the mechanical manufacture 
of glass, has made no further progress, and the furnace has been 
shut down. 


A note in the Electrician headed “ Protection Against 
Short-circuit Dangers on High-tension Networks” refers to the 
arrangement used for this purpose by the Neapolitan Supply Com- 

Peable and 374 miles 
of overhead work, the supply being three-phase at a pressure of 5000 
volts, and a frequency of 42, It was recognised that the most effi- 
cacious means of protection against short circuits was to connect 
continuously all the insulating apparatus in the station and all the 
insulators on the line. The neutral points of all the transformer 
secondaries, as well as the lead covering of the cables, are also con- 
nected up in the same way. When a current flows through this 
circuit a signal is given at the generating station or sub-station, 
and is immediately followed by the cutting out of the damaged 
section. The operation of this arrangement is based on the differ- 
ence in strength between the normal and short-circuit currents in 
the return circuit, 


Martuematicat proofs of the following theorems have 
been given by M. W. Jarkowski in a recent publication :—(1) The 
minimum liveweight of a helicopter is obtained when the weights 
of the lifting screw and the corresponding motor are as 3 and 5 


| respectively. (2) The live weight of a helicopter increases more 


rapidly than its lifting power, and for a given value of this weight 
—given also the number of lifting screws and the specific weight 
of the motor—the helicopter cannot rise. (3) The maximum dead- 
weight raised by a helicopter is obtained when it equals three- 
nineteenths of the total weight of the apparatus and about 
one-sixteenth of its maximum lifting capacity. (4) In a machine 
designed to lift the maximum deadweight the load per horse-power 
is 1.9 times the specific weight of the motor, and the load per 
square metre for agiven system of propellers depends only on this 
specific weight, and varies inversely as its square. (5) The abso- 
lute maximum efficiency of a helicopter cannot exceed thirteen- 
nineteenths. 


From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 
vessels, of,1,154,197 tons gross, under construction in the United 
Kingdom at the close of the quarter ended September 30th. Of 
this total, the tonnage of sailing vessels amounts to only 3713. 
The tonnage now under construction is about 36,000 tons more 
than that which was in hand at the end of the last quarter, and 
exceeds by 376,000 tons the total being built twelve months ago. 
Germany comes next to Great Britain in the list, with 50 vessels 
and a total tonnage of 139,117, excluding warships and vessels 
under 100 tons. There are seven war vessels under construction 
at the Royal dockyards—two at Devonport, of 45,100 tons dis- 

lacement ; two at Pembroke, of 6790 tons; two at Chatham, of 
240 tons; and one at Portsmouth, of 22,500 tons. In private 
yards fifty-one war vessels are being built for the British Navy, 
the total tonnage being 226,385; nine warships for foreign 
— with a total tonnage of 10,500, are being built in private 
yards. 


In the “ Proceedings” of the Engineers’ Society of 
Western Pennsylvania particulars are given of experiments con- 
ducted on different classes of bricks. It was found that with 
mixtures of magnetite and marble with kaolin the refractoriness 
of the magnetite brick decreases as the amount of clay increases, 
and the same applies to the addition of lime. With mixtures of 
alumina and silica, additions of kaolin bring down the melting 
jay of pure alumina considerably below the normal value of about 
y deg. Cent.; and if quartz be added with 9.1 per cent. 
alumina, the melting point is reduced to about 1566 deg. Cent., 
after which a very small amount of alumina raises the melting 
ay rapidly to 1790 deg. Cent.—the melting point of pure silica. 

n the case of a silica brick with a certain amount of clay intro- 
duced as a binder it was found that as the amount of clay is in- 
creased the refractoriness rapidly falls off after the added amount 
reaches 6 percent. This points to the desirability of making bricks 
either very high in silica or entirely of clay. Other investigations 
indicated the effect of potash, soda, lime, magnesia and iron on the 
melting point of clay. Slight additions of the fluxes named reduced 
the melting point, the reduction being proportionate to the quan- 
tities added. 





MISCELLANEA. 


THE expense and trouble occasioned by broken water 
being driven above the parapet of the sea wall at the naval station 
at Key West, and washing out the earth-fill back of the wall, led 
a civil engineer—De Witt C. Webb, of the Civil Engineer Corps— 
to construct along the outer edge of the crest of the wall an out- 
wardly curving concrete coping. The effect of this device bas been 
to fling the broken water that rushes to the seaward face outwardly 
towards the sea, effectually preventing the washing out of the 
earth backing. 


Apart from the intended project of erecting ten furnaces 
for electric smelting of iron ore at the Domnarfvets Ironworks, 
Sweden, the experimental trials at the Hiéganas works with the 
reduction of iron ore by means of the inferior Swedish coal have, 
states the Iron and Coal Trades Review, now been concluded, and 
it has been decided to build a furnace with an annual production 
of 10,000 tons of pig iron. At Héganas it is also the intention to 
erect ten similar furnaces of the same size, or, perhaps, even 
larger, so as to bring the production of pig iron up to 100,000 to 
120,000 tons per year, as projected at the Domnarfvets works. 





TuE Berlin District Gas Association has been discussing 
the storage of coal for gasworks purposes. It is stated that results 
obtained from English coal in the interior of Germany are not 
equal to those obtained in England. From this it is argued that 
the coal deteriorates during transport and storage. The quality of 
the coke is also affected, its hardness being reduced. Stress is laid 
upon the fall in the quantity of large-sized coke, 46 instead of 66 per 
cent. of the whole after about two and a-half years’ storage. 
Powdered coal exposed to,a bath temperature of 130 deg. Cent. 
heats up, in some cases, still higher when oxygen is passed over it ; 
coal which does this suffers on storage. Carbonic acid will do the 
same thing ; it will, at 130 deg. Cent., destroy the caking power. 


Extenstve harbour works are projected at Jamaica 
Bay, New York. Jamaica Bay occupies the greater part of the 
south-eastern portion of Greater New York. It has a water 
surface of 16,170 acres, and is bordered on three sides by low 
marshes, with an area of 8500 acres. In addition, there are 4200 
acres of marsh land lying in the bay, but isolated from the main 
body. It is stated that a deep-water harbour could be constructed 
in the bay, which would give 150 miles of quay frontage. The 
total cost of the harbour works, including the entrance channel, 
a main channel round the bay, and entrance jetties, is estimated 
by the Government engineer, who has investigated the matter, at 
about £1,527,000. A sum of about £206,000 has been set aside for 
preliminary works in connection with the scheme. 


Ir is stated that the Admiralty have decided that the 
bills and quantities for the many large and important engineering 
and architectural works carried out for the Admiralty shall in 
future be prepared by the surveying staff employed under the 
Director of Works, instead of, as at present, by private firms of 
quantity surveyors. A start will be made almost at once by 
allowing the surveyors and assistant surveyors at the Admiralty to 

repare bills for several minor new works for which money has 
con provided in the current year’s Estimates. It is thought that 
the new system will effect a considerable saving, particularly on 
large works, such, for example, as the Keyham extension at 
Devonport and the new lock at Portsmouth, where the private 
firms of surveyors have measured up the work in conjunction with 
contractors’ surveyors as it proceeds, in addition to taking out the 
quantities. 


RecEnTLY the battleship Neptune returned to Ports- 
mouth Harbour on the conclusion of her official gunnery trials, 
which are reported to have been satisfactory. No details are per- 
mitted to be made known, but it is understood that the trials were 
carried out under very severe conditions. The ten 12in. guns were 
fired simultaneously on the broadside, and eight astern and six 
ahead, besides which they were fired singly and in pairs at various 
elevations, So far as the structure of the ship is concerned, the 
strain caused by the firing was withstood remarkably well, but a 
good deal of damage was done to the lighter internal fittings of 
the ship. The trials were under the supervision of the principal 
officers of the Portsmouth Gunnery School. The Neptune is now 
to be brought forward for commission, and it is understood: that 
she will relieve the Dreadnought as flagship of the First Division of 
the Home Fleet. 


A note in the Electrician refers to two new generating 
stations which are to be constructed, one in the north and the 
other in the south of Paris, in connection with the new combined 
scheme which was formulated some time ago. The construction 
of these stations, which will be built at St. Ouen and Issy-les- 
Moulineaux, will shortly be begun. The generator sets will each 
consist of a steam turbine, with surface condenser, direct coupled 
to a two-phase alternator supplying current at 12,300 volts, and a 
frequency of 41.66. The output of these sets will be 10,000 kilo- 
watts. There will also. be two continuous-current generators 
mounted on the same shaft as the alternator, the purpose of these 
generators being to supply energy to the condenser motors, and 
for excitation purposes respectively. Each turbo-generator will 
be capable of taking a load of 12,500 kilowatts for two hours after 
having run fully loaded, and a load of 15,000 kilowatts for half an 
hour directly after the smaller overload. 


THE magnitude of the operations of the Mersey Docks 
and Harbour Board is well brought out in the annual report of 
the company’s engineer. During the year 1909 18,879, tons 
were removed from the bar, Queen’s Channel, and Crosby Channel. 
The new dredger Leviathan alone raised 12,121,700 tons. Of this 
quantity 6,338,800 tons was from the Queen’s Channel. The 
quantities show a considerable advance on last year’s work. Since 
the dock board attacked the shoals at the bar in 1890 over 
43,100,390 tons have been raised, and from the Queen’s and Crosby 
Channels 109,441,520 tons, a total of 152,541,91010ns. There is 
now a channel at the bar 700ft. in width, in which there is but one 
sounding less than 32ft. at low water equinoctial spring tides, the 
depth comparing with 30ft. in 1909 and 28ft. in 1908. In the part 
of the Queen’s Channel lying between the bar and the Formby 
Lightship, where in May this year there was a shoal of 24ft. and 
25ft., a depth of. not less than 27ft. has been secured ; the rest of 
the channel shows 31ft. or more over a width exceeding 1000ft. 
East of Formby Lightship there is a channel 1000ft. wide, with a 
depth of not less than 32ft., and the same in the Crosby Channel. 


Tue standard specification for bayonet lamp-holders 
and caps, just issued by the Engineering Standards Committee, 
appears at an opportune moment. The advent of the metal fila- 
ment lamp has poor with it a curious difficulty in regard to the 
fitting of any lamp cap into any holder in general use. This diffi- 
culty has been increasingly noticeable of late, and whether it is 
due to hasty manufacture or, on the other hand, to faulty gauging, 
the result is practically the same—annoyance to the user and the 
possible loss of custom to the maker. If, therefore, the lamp- 
makers will adopt the estions of the committee as outlined in 
their specification, especially as regards the question of the certifi- 
cation of their shop gauges, it should not be a difficult task to do 
away entirely with any tendency to non-interchangeability as 
between lamp caps and lamp-holders of different makes, and thus 
prove the specification a commercial benefit to the maker as well as 
a boon to the user. The committee, in a preface written by Dr. 
R. T. Glazebrook, point out they have kept in view the desirability 
of interchangeability, but that they have been most careful not to 
interfere in any way with invention and progress. The specifica- 
tion deals with holders for lighting purposes only, but it is under- 
stood that the effect of heat on the ordinary lamp-holder is being 
investigated experimentally at the National Physical Laboratory, 
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THE HOWE SAW SHARPENING MACHINE, 
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it is made by the Smith Woodworking Machine Company, of Boston, Mass. 

October 1ith. B. F. J. 
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DEATH. 


On the 7th inst., at Drymma, Neath, Glamorganshire, Joun Bircu 
Pappon, M. Inst. C.E., J.P., in his 86th year. 
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Nationalisation of Mines and Railways. 


THE idea that the State acquisition and working 
of trading undertakings would result in the grant 
of considerably improved conditions as regards 
wages and hours of labour to the general body of 
workers employed in the enterprises concerned has 
appeared prominently in the course of the proceed- 
ings in connection with the recent conferences of 
the Miners’ Federation of Great Britain and of 
the Amalgamated Society of Railway Servants. 
Although the question of the Government expro- 
priation of the mines and railways represents merely 
a visionary ‘scheme which cannot be expected to 
make any progress within a conceivable period, and 
which might therefore be dismissed from practical 
consideration at the present moment, it at the same 
time seems desirable for a little light to be thrown 
on the problem as to what nationalisation might 
really mean in Great Britain both to the manufac- 
turing and consuming interests on the one hand and 
to the workers concerned on the other, and on what 
State ownership has accomplished in certain 
countries for both classes. Let us take, for 
instance, the subject of the Government acquisition 
and operation of collieries which, in the opinion of 
the miners, would be the means of assuring them 
higher wages and a fixed minimum rate. Thousands 
and thousands of men, one of the speakers declared 
at the Miners’ Conference, are working in the pits 
at less than 5s. per day, and it was urged that 
efforts should be made to secure a minimum of 8s. 
This assertion is evidently intended to convey the 
impression that whilst private colliery owners are 
sweaters, Statecoal owners would be model employers 
and pay precisely whatever the men demanded. But 
what do we find in the most noteworthy and 
important example in existence of State proprietor- 
ship and working of collieries? These are the 
Prussian State mines in the district of the Saar, 
where many thousands of men are occupied. Not 
only do consumers complain, and have complained 
for years past, that the prices charged for State- 
produced coal are higher than those of private coal- 
owners, but the wages paid to the miners are lower 
than those in the Wurm district, and are still far 
lower than those received in the private coal mines 
in the great industrial district of Rhenish-West- 
phalia, where no fewer than 330,000 men are 
employed at the present time: 

The private coal owners in Rhenish- Westphalia 
are better friends of the working men than the State 
is of the miners in the Saar. According to the 
official returns published quarterly in the Reichs- 
anzeiger, the average wages paid in the Saar mines 





in the second quarter of the present year for all 
workers, including juvenile labour, were 3s. 114d. 
per shift, and the best paid class of underground 
workers—the hewers—received 4s. 6d. per shift ; 
the rates of wages are not invariable, but 
change by a fraction of a penny from quarter to 
quarter, as in other districts. On the other hand, 
the average wages of the whole body of under- 
ground and surface workers in the private colleries 
in Rhenish-Westphalia amounted to 4s. 6d. per 
shift in the same quarter, whilst the hewers were 
paid 5s. 3d. per shift, free of all deductions and 
contributions to sick and other funds. And yet 
the Saar mines are, it is contended, worked at no 
profit to the State even under such comparatively 
favourable conditions for the owners. The com- 
parison between the two classes of ownership might 
be weighed with advantage by the Miners’ Federa- 
tion, which wishes to introduce a similar system into 
England. As far as railways are concerned, it is 
exceedingly doubtful whetherany existing instances of 
State ownership and working are even as good, taken 
generally, from the point of view of the manufacturer. 
trader, or passenger, as the company-owned railways 
in the United Kingdom ; whilst the conditions of the 
foreign State railway workers are no better, if as 
good, as those of the British railway workers. It 
seems to be assumed that if thé British railways 
were nationalised the dividends at present paid 
on the ordinary and preference capital would be 
rendered available for national purposes, including 
the improvement of the working conditions by 
reducing the hours of labour and increasing the 
wages of the railway workers. But both the 
amounts of the present dividends and the interest 
now paid on loans and debentures would be wholly 
required to pay interest on the Government stock, 
which would be issued in payment of the purchase 
price in the very improbable event of the State 
acquisition of the railways at a remote period, 
and even from this point of view there would 
be nothing left to pave the way towards the rail- 
way millennium of which the uninitiated venture 
to dream. But supposing the means were avail- 
able, it: is still doubtful whether under a system of 
nationalised railways the conditions of the general 
body of railway workers would be improved. It 
may, indeed, be assumed that this would not be the 
case, as experience in the United Kingdom shows 
that there is nothing so difficult to set in motion, 
especially where wages and hours of labour are 
concerned, as a Government department. 

It is not possible to conceive that the advocates 
of railway nationalisation in the interest of the 
workers have fully investigated the conditions of 
State ownership and working in certain other 
countries, or they would not so largely declaim 
against the present system of private proprietorship 
in the United Kingdom. Several hundreds of 
thousands of workers are employed on the British 
railways, and as the work of many of them is 
intermittent and not of much importance, it follows 
that there must be low grades of wages, as in other 
industries, as well as grades where the wages are 
higher, and the lowest grades cannot be expected to 
advance .except by experience, when they will be 
superseded by other beginners in the service. Yet 
it is complained that there are. one hundred 
thousand railway men working to-day for less than 
twenty shillings per week, ‘to the shame and con- 
demnation,”’ as is alleged, “ of railway administra- 
tion.” If these strictures apply to British rail- 
ways, although nothing is stated with regard to extra 
pay for overtime and Sunday duty, they are still 
more applicable to State railways, as, for instance, 
those in Italy, Belgium, and France, as is proved 
by the information given in the recently issued 
Blue-books on foreign railways; whilst similar 
conditions also prevail on the Prussian State Rail- 
ways for a seven-day week without extra pay 
for Sunday. In fact, nationalisation, from the 
workers’ point of view, would be a delusion, as the 
railway workers are, and stand to be, better off 
under company ownership than under the State. 
It has also to be remembered that State ownership, 
far from providing additional employment for men, 
means the introduction of female and cheaper 
labour as far as possible, as in Germany and Italy, 
and as is now being adopted by the French State 
Railway authorities. 


Power in Rolling Mills. 


Books are often as valuable for what leaving 
unsaid they- nevertheless suggest, as they are for 
what they say. Dr. Puppe’s treatise on “ Power 
in Rolling Mills,” reviewed in a recent impression, 
is a case in point. We see that vis viva, 
momentum, acceleration, and retardation play a 
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most important part in the production of bars, 
sheets, plates, girders, rails, and all the multifarious 
products of the rolling mill; but he draws few 
deductions, and he certainly does not go out 
of his way to make himself clear to the men 
who manage mills with profound practical experi- 
ence, and very little theory for their guides. 
If we deal with steam alone we must either 
use a fly-wheel, or, as in the case of reversing 
mills, extremely powerful two or three-crank 
engines. Dr. Puppe does not deal with steam 
engines, but with mills driven by electric motors, 
and we perceive that these cannot dispense with 
fly-wheel action of some sort. The rotor of a high- 
speed and powerful motor acts as a fairly efficient 
fly-wheel even when no special fly-wheel is pro- 
vided. The work to be performed is peculiar. 
There is nothing quite like it done in any other 
manufacture. The rolls are always revolving, and 
from time to time masses of iron are drawn between 
them. At first the mass is short, and the effort 
demanded is brief in duration. But as the bar 
lengthens so does the time during which power 
must be exerted; and so on until the rail or bar is 
finished. Then comes the short billet again, and 
the process is repeated. It is clear that if there 
is no accumulator of energy in the shape of 
a fly-wheel, the engine must be able to exert 
of itself and unaided sufficient torque to force 
the bar through the rolls. This torque is variable 
in amount, but always large. There is reason 
to believe that in a sheet mill rolling “black 
plate doubles,” 9ft. by 3ft., the pull on the housings 
amounts to about 300 tons. In the finishing passes 
of tin plate, the rolls are screwed together as close 
as they will go, and the plates have to get through by 
the aid of the spring in the rolls, housings and 
screws. The rolls have chilled surfaces, which 
cannot be touched by a file. The sheets pass 
through doubled. If a common pin is placed 
between the sheets, and they are put through, not 
only will the imprint of the pin be found on the 
sheets, but what is much more remarkable, in the 
chilled surfaces of the rolls. In the production of 
large boiler plates the torque is tremendous. It is 
here that the fly-wheel comes in and helps. 


We speak of the expenditure of energy in a very 
loose way only too often. To say that a rapidly 
revolving fiy-wheel expends its energy in shaping 
the rail or girder going through the rolls is correct 
in a sense, but far-fetched. The energy is really 
expended in producing torque—that is to say, in 
helping the engine to twist the rolls round. The 
deformation ot the ingot, or bloom, or billet is a 
second operation with which the fly-wheel has 
nothing directly to do. The amount of torque set 
up in any particular case is easily measured if the 
necessary data are forthcoming. So many foot- 
pounds are stored up in the wheel—say, for 
example, 100,000. This means that to stop the 
revolving wheel a resistance of 100,000 lb. must be 
exerted over one foot. Let us suppose that a 
roll is 4ft. in circumference. Then the fly-wheel 
could make the roll revolve once against a 
resistance of 25,000 lb. This 25,000 lb. would be 
the torque. Dr. Puppe deals at some length 
with this question of torque, showing where the fly- 
wheel comes in. The output of energy required for 
the first roughing passes is usually so large that a 
motor, even if it had an overload capacity of 100 per 
cent., would not be able to drive the mill with a 
single ingot between the rolls, much less several. 


= 


Dr. Puppe means by horse-power. 


381 horse-power gave out 1450 horse-power. 
381 horse-power is represented by 12,573,000 lb. 
raised one foot in one minute. But we may substi- 
tute for the weight raised any other form of resist- 
ance. Take, for example, rolls 5ft. in circumference. 


Then atorque of 12:57 3.000 = 2,514,6001b., could 
be steadily overcome if the rolls made one revolu- 
tion per minute. At 50 revolutions the torque 
would be 50,2921b. Let us suppose, now, that for 
one-half the time the mill is idle. Then the torque 
of the engine would be absorbed in accelerating the 
fly-wheel. In one minute it would accumulate 
12,573,000 foot-pounds. At the end of that minute 
let rolling begin. Then the energy of the fly-wheel 
would be drawn on to help the engine, and for 
another minute the torque would be doubled, and 
the power expended would represent 381 X 2 
= 762 horse-power. It is by proceeding on these 
lines that Dr. Puppe arrives at the apparently 
enormous overload of his motors. Of course, it 
will be understood that the figures we give do not 
take account of the variation in speed which is an 
essential concomitant of the storage and expenditure 
of momentum. The wheel does not start from rest, 
and is not brought to rest. They are only intended to 
make the principle clear to those who may at the 
first glance be a little puzzled by an unfamiliar 
method of assessing horse-power. Dr. Puppe, by 
dealing in seconds instead of minutes, minimises 
the difference in the rates at which power is 
accumulated and expended; but the result is the 
same in the end. If a total resistance overcome 
represents so much work done in one minute by 
x horse-power, then if it is performed in one second 
it represents 60 < x horse-power, and so on for 
any other period of time. 


The question of electric driving will, it is to be sup- 
posed, come more and more to the front. The mills 
spoken of by Dr. Puppe do not represent finality. 
Rather we may find in them suggestions for some- 
thing better ; but the real point for discussion is the 
relative cost of manufacture in mills driven direct 
by steam engines and in those in which the steam 
engine first drives a dynamo and the dynamo drives 
a motor. The first cost of the extra plant cannot 
be small. The matter is further complicated by 
certain beliefs or prejudices concerning the quality 
of the material produced. In Wales it was once very 
commonly held that a really first-class tin bar 
could only be made when the mill was rope driven. 
It was asserted that gearing caused a jarring action 
which injured the grain of the bar. Possibly this 
belief has become a thing of the past. The wise man 
may laugh at prejudices, but on the market he takes 
account with them all the same. The question of 
the cost of producing, say, rails per ton, has nothing 
whatever to do with prejudice. Electrical rolling 
mills were made first, we believe, ten or twelve years 
ago, and data enough ought to exist to permit this 
question of cost being answered. It must not be for- 
gotten that whether the engines are used for driving 
dynamos or mills direct does not affect the economy 
of the engine. Compounding can be used just as 
well for the one as the other; and even triple- 
expansion three-crank engines have been used in 
Germany. For reversing mills compound engines 
of several thousand horse-power are in use. But it 


It is worth while to explain precisely what 
It is just a 
little startling to be told that a motor rated at 
Now, 
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poses per furnace. So far as a comparison can bg 


drawn, the powers given by Truran are much less 
than those given by Dr. Puppe. 
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Nor long since an article appeared in our pages 
dealing with the claims made by the advocates of 
superheating, compounding, and feed-water heating 
as methods of securing economy of fuel in locomo. 
tive engines. We asked, it will be remembered, if 
these claims are to be regarded as cumulative? 
Is 15 per cent. saving effected by raising the tem. 
perature of the feed water to be added to 20 per 
cent. due to compounding and 15 per cent. due to 
superheating? Are we to assume that an engine 
fitted with all three devices will burn just half the 
weight of fuel required by a simple engine doing the 


same work? Such a claim seems to be too much 
for the most ardent reformer. One correspondent, 
indeed, “ X,” in our last impression, claims 30 per 


cent. per ton-mile hauled ; but this, it will be seen, 
is not on quite the same line of argument. He 
introduces an extra factor, namely, the use of soft 
water instead of hard. And, besides, no details of 
any kind are supplied, so we may be excused if we 
say that the statement, being incomplete, is therefore 
inconclusive. It possesses, so far, no value what- 
ever. Is it not possible to submit all claims of the 
kind to some standard, and see how far they can 
be reconciled with known and indisputable facts? 
We think that it is, at all events, within somewhat 
narrow limits. 

In dealing with stationary and marine engines 
comparisons are based either on the weight of 
steam required to produce an indicated horse-power 
for an hour, or on the weight of coal required, or 
on both. Furthermore, it is understood that for 
every steam engine there is some power which it 
produces more economically than any other power, 
greater or less. What this power may be depends 
on various conditions, such as pressure, piston 
speed, ratio of expansion, and so on. Now, 
elaborate investigations carried out by Dr. Goss 
and others in the United States show that this latter 
statement is specially true of locomotives, and 
that there is a certain number of revolutions per 
minute at which an engine will perform better than 
at any other number. Not much better perhaps, 
but yet better. What the rate of turning may 
be varies with the type of locomotive, and particu- 
larly with the diameter of the driving wheels. It 
is possible, therefore, to get a maximum perform. 
ance, as we may call it, from a given locomotive. 
This must be kept in mind. If it is not, then 
arguments may be used to show that under any given 
conditions the engine was not really doing its best. 
We may digress a little to add that a discussion 
carried on on such lines can never lead to anything 
conclusive. Now, let us ascertain what is the mini- 
mum consumption of steam per horse-power per hour. 
It is true that on the road the power is continually 
varying ; but from what we have said above it is 
clear that the variation in power will militate 
against the engine. If, then, we put an engine on 
the testing table and get certain results, it may be 
taken as proved that better results cannot be got 
on the road. Probably they will be much worse. 
It must be carefully kept in mind that it may not 
be possible to secure the conditions of maximum 
economy when the engine is doing its daily work. 
Unfortunately, there are not in existence records 








Thus in one case, he says, that no less than 
1450 horse-power was required for the second pass, 
though the motor was only rated at 381 horse- 
power. The difference had to be supplied by the 
revolving masses. The torque falls off as the cross 
section is reduced. Dr. Puppe did not try any 
experiments with plate or sheet mills. In these it 
is certain that the resistance, and therefore the 
required torque, goes on increasing as the surface in 
contact with the rolls augments. While for mills 
with short passes Dr. Puppe holds that fly-wheels 
are desirable, he is disposed to think that for 
mills with long passes they are objectionable, 
because they prevent speed being got up between 
the passes. Such statements are suggestive, but 
they are incomplete inasmuch as they apply 
altogether to electrically driven mills, which are as 
yet quite in the minority. It appears that good 
service might be done by anyone who would con- 
sider the fly-wheel purely in relation to the torque 
‘which it can produce. In old mills fly-wheels 
weighing some 40 tons, some 70 tons, may be seen 
apparently doing much the same work. In fact, 
the proportioning of fly-wheels has almost always 
been a rule of thumb matter, the weight being settled 
more by the facilities existing for casting them on 


is probable that steam is seldom employed with 
less economy than in engines running a minute or 
so in one direction, and then the same in the 
other direction. 


Among the authorities cited by Dr. Puppe we 
fail to find any mention of Truran. His fine book, 
published in 1855, gives a very precise picture of 
the methods of producing iron—steel was not even 
beginning to take its place—half a century ago. 
He supplies details of experiments which he carried 
out to ascertain the amounts of power required in 
different operations. The results are not given in 
horse-power-seconds, but represent the average 
horse-power expended as determined by the indi- 
cator. Thus, for example, blowing engines smelting 
lean ores with a blast of 31b. per square inch 
required 66 horse-power per 100 tons of iron per 
week. With a rich carbonaceous ore and the same 
pillar of blast, 27 horse-power per 100 tons per 
week. An 18in. rail train, with cropping shears, 
eight straightening presses, and saws, absorbed 
light, 71 horse-power; for rolling, 168 indicated 
horse-power ; total when making 600 tons a week, 
239 horse-power. The total indicated horse-power 
of the steam engines at Dowlais in 1855 was 7308. 
There were eighteen blast furnaces, which gives an 


of many experiments of the kind we are considering; 
but we have one notable research, namely, that 
made under the auspices of the Pennsylvania 
Railway Company at the St. Louis Exhibition in 
1904. It is obvious, we think, that we can do no 
more here than deal with one or two statements of 
fact, the concentrated result, so to speak, of 
dozens of experiments made with various locomo- 
tives of different types. We quote the following 
passage from “ Locomotive Tests and Exhibits,” 
page 704 :—‘ Particularly significant is the high 
economy which attends the action of the simple 
locomotive over a wide range of action, for all 
speeds and cut-offs commonly employed on the 
road, the variation in cylinder performance falling 
between 23.4 lb. and 28.3 lb. of water per indicated 
horse-power per hour.” We shall, we think, be 
justified in assuming that simple engines can be 
worked with suitable loads and speeds at 25 lb. of 
steam per indicated horse-power per hour. We 
now give a second extract from the same book and 
the same page:— The compound locomotives 
tested when running under all speeds and cut-offs 
gave an indicated horse-power in return for the 
consumption of from 18.6 lb. to 27 lb. of steam. 
With the superheater locomotive the minimum 








the spot than by any other consideration, 


average of 408 indicated horse-power for all pur- 





consumption was reduced to 16.6 lb, of superheated 
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team.” Dealing then with approximately minimum 
oe tities, we have for the simpleengine 25 b., for the 


ti 
Sepond 20 lb., and for the compound superheated 
engine 17 lb. of steam per indicated horse-power per 


hour. We have not taken the absolute minimum, 
because it always went with a load carefully 
adapted to get the best out of the engine. With 
full loads the compound engine easily used as much 
as 26 lb.and 27 lb.—very nearly as much asthesimple 
engine at its very worst. The superheater locomo- 
tive got up to over 21 1b. Let us, however, adhere to 
the figures we have given, 25lb., 20 1b., and 17 lb. 
We see here that compounding saved 5 lb. of steam 

r horse per hour, and compounding and super- 
heating together saved 8 lb. per horse per hour. The 
gaving in the first case is 20 per cent. ; the saving 
in the second is 32 per cent. The gain by 
superheating is 12 per cent. when added to com- 
pounding. Figures such as these are, to all 
appearance, SO satisfactory and so conclusive that 
they ought to be convincing. It is evident, how- 
ever, that they are not. If they were, compounding 
and superheating would long since have been the 
rule instead of the exception. The explanation 
may in part be found in the following extract from 
the book we have already quoted, page 725 :—‘ In 
general the steam consumption of simple locomo- 
tives decreases with increase of speed, while that 
of the compound locomotives increases. From 
this statement it appears that the relative advan- 
tages to be derived from the use of the compound 
system diminish as the speed is increased.”” We find, 
indeed, that at high speeds the order of relative 
economy altered considerably. The deduction is 
that while the ratios of economy are as stated with 
picked loads and speeds, they do not hold good all 
round. A locomotive pulling a train up an incline 
will have one rate of steam consumption. Ona 
level the rate may be quite different. All that can 
be concluded certainly is that the compounded 
superheater engine ought to be much more 
economical under all circumstances than the 
simple engine, if we exclude the case of fast express 
trains, in which superheating alone ought to give 
as good or better results than superheating and 
compounding. 

So far we have said nothing about feed-water 
heating. That adds to the efficiency of the boilers, 
not the engine. It was practised from a very early 
period in the history of the locomotive, and is in 
quite general use now. The introduction of the 
injector served in part to check its universal 
adoption. In the first place because the injector 
sends hot water into the boiler, and secondly, 
because it will not on locomotives feed very hot 
water with certainty. Hence, for example, Mr. 
Drummond, on the South-Western, uses steam 
donkey feed pumps. It does not appear to us, 
however, that a single argument of much force can 
be used against feed-water heating. The only draw- 
back is that it cannot be pushed far enough with 
waste steam, and there is no other method 
available. 

Economy in the eyes of a railway company is 
something very different from that of the man of 
science. The balance-sheet of the former deals 
with money ; that of the latter with British thermal 
units. “In other words, the railway company has 
to consider what improvements cost, and how far 
they apply to the conditions of practical work. It 
is a self-evident proposition that the normal simple 
engine costs less than a compound locomotive 
with a superheater and feed-water heater. Is, 
or is not, the latter worth the difference ?”’ Let us 
take a coal consumption of 50 lb. per mile and 
50 miles an hour, and we have a total of 2500 lb. 
of coal, costing certainly not more than twenty 
shillings, possibly half that sum. A saving of 20 
per cent. represents five shillings per hour. Let 
this saving be effected by a superheater. Will the 
cost of extra lubrication, and the deterioration of 
the superheater amount to the value of five shil- 
lings during the hour? If it does all the direct 
saving disappears, and we have to rely on an 
indirect saving for our profits, in the shape of pos- 
sibly reduced wear and tear of the boiler. The 
whole question of locomotive economy remains now 
just where it has always been. It has always been 
complicated by the influence of conditions which 
have next to nothing to do with coal, and it always 
will be so complicated. It seems to be beyond 
dispute that, at all events with very large classes 
of locomotives in the United States, the testing 
sheet shows that a reduction of as much as 30 per 
cent. in the coal bill can be effected by compound- 
ing and superheating. Whether the same delightful 
result can or cannot be secured on British roads 
there is as yet no sufficient published evidence 
adequate to the position to show, Experiments 





such as that of Mr. Bowen Cooke on the London 
and North-Western Railway are much needed to 
help the railway world to a solution of an important 
problem. 


Gun Erosion. 


IN our issue of July 15th we reviewed a 
paper on “The Erosion of Guns,’”’ contributed by 
Lieutenant-Commander H. E. Yarnell to the 
American Society of Naval Engineers. Com- 
mander Yarnell adopted the accepted theory of gun 
erosion, that it is due to the escape of gas at a very 
high pressure and temperature through the narrow 
interstices between the copper rotating band and 
the walls of the gun. Professor Alger, also of the 
United States Navy, sets out in a paper which 
appears in the “ Journal” of the United States Naval 
Institute, and which we reprint on another page 
to-day, to controvert this theory, and advances one 
or two arguments which are well worth considera- 
tion. He takes, first, the fact that erosion occurs 
in the chamber, behind the driving band; and, 
secondly, the fact that the copper band itself. does 
not suffer; and he further develops the theory that 
since the pressure and temperature at the moment 
the projectile starts from rest is quite moderate— 
he says about two tons per square inch, which 
is probably on the low side—and does not 
reach its maximum until the shell has advanced 
some distance along the bore, that the greatest 
erosion should not be found near the chamber, 
where it is actually found, but at some area 
further into the barrel. However, Professor Alger 
admits that the erosion is due to high temperature, 
but he does not think the action necessarily occurs 
between the driving band and the wall. It remains, 
then, to assume either that the velocity of the gas 
as it passes at full bore along the gun is suffi- 
cient to effect erosion, or that velocity has 
nothing to do with it. That is a point which 
it ought to be possible to test, if not fully, at least 
fairly well by firing a gun, with the projectile 
rammed further and further into the barrel before 
ignition of the charge. The general pressure and 
temperature would, of course, be reduced, but if 
there was any erosion—and by erosion we mean 
“scoring,” as distinguished from the well recognised 
“wear” that occurs in any chamber in which gases 
are exploded—it should make itself apparent more 
or less on the whole surface exposed behind the 
projectile. Professor Alger makes a good point 
when he contends that the bands should erode less 
than the grooves, as they are in closer contact 
with the driving band, but we do not follow his 
argument about erosion of the band itself. His 
statement that copper is more readily eroded by 
steel is, we believe, not supported by experiments— 
M. Vielle, indeed, says copper offers about the same 
resistance as various steels—and, furthermore, the 
rubbing of the band along the bore of a gun would 
remove the marks made by a single discharge. But 
above all, it must be remembered that the gun 
suffers many discharges before erosion becomes 
marked. On the other hand, the band is, as a rule, 
used but once, and hence the same punishment is 
not to be expected. With regard to Professor 
Alger’s argument that since the bore just behind 
the rotating band in the rammed home position of 
the projectile is eroded as much as the bottoms of the 
grooves at the beginning of the rifling, escape of gas 
cannot be regarded as the cause, we may recall that 
Sir Andrew Noble, speaking with regard to the same 
matter, attributed it to the rapid motion of the gas 
at this part, supported by a high temperature and 
great pressure. It is interesting to recall that both 
Sir Andrew Noble and Professor Alger attribute 
erosion to three causes combined—Sir Andrew to 
heat, pressure and velocity, and Professor Alger to 
“temperature of combustion, weight of charge, and 
time of action.”’ Professor Alger does, however, 
appear to agree that the movement of the 
gases has something to do with the effect, 
though he does not include it amongst the 
immediate causes. Sir Andrew some years dis- 
tinctly excluded chemical action, but Professor 
Alger would appear to accept it. Much of the 
diflerence between these two authorities may, we 
venture to think, be accounted for by lack of defini- 
tion, for we fancy Dr. Alger only recognises “ wear,” 
which, he says, “is the only sort of erosion that 
occurs at the present day in United States naval 
guns,’ whereas Sir Andrew had certainly in mind 
the heavy scoring that is properly known as 
erosion. It appears that this form of erosion, 
which used to be the béte noire of gunmakers and 
artillerists, is being overcome, and that only general 
wear remains. 











THE RAILWAY STRIKE IN FRANCE. 


THE great railway strike which has occurred in France 
threatens to give rise to serious trouble, for since its com- 
mencement on Monday last it has spread in an alarming 
manner, and a complete standstill may occur at any moment. 
The cause of the outbreak is the demand of the men for 
higher wages to meet the increased cost of living and for a 
weekly day of rest. The movement is the result of a resolu- 
tion come to by the Committee of the National Railway 
Federation, which thereafter issued inflammatory leaflets 
setting forth that the shareholders did not wish to give the 
men their due and to allow them and their families to live 
decently. They were exhorted, therefore, to take that which 
they had failed to obtain by asking—increased pay, a day’s 
rest in the week, retrospective pensions, shorter hours, and 
better working conditions. It appears that the Government 
were negotiating between the Northern of France Company 
and its men when the latter decided that they would wait no 
longer, and in this way the trouble commenced. Apparently 
the organisers have chosen the present moment for action 
because it is an awkward period of the year for the employ- 
ment of troops either to preserve order or to work the railway. 
The recruits of the year 1907 have just been sent home at the 
close of their three years’ service. No fewer than 228,000 of 
the present year were incorporated only a week ago, and it is 
obvious that these absolutely raw troops cannot be employed 
on special service. 

Considerable damage is reported to have been done by the 
cutting of telegraph and signal wires, and in one instance by 
the overturning of an engine, but happily up tc the present 
no serious mishap has occurred. A deliberate attempt, 
however, was made to wreck the Sud express Tuesday 
night. Shortly before reaching Paris the engine-driver found 
that the brakes would not act, and it was a fortunate cir- 
cumstance that no other trains were on the line at the same 
time. Steam was shut off and the train arrived at the 
terminus without any damage being done. Upon an 
examination of the train it was discovered that the brakes 
had been tampered with, presumably whilst the express was 
at a standstill at Les Aubrais station, the last stop.ing place 
before reaching the French capital. In the vicinity of the 
Belgian frontier the rails have been torn up for a distance 
of 200 m. 

The Government have ordered 29,000 servants of the Nord 
to rejoin the colours as military reservists to work the trains, 
but large numbers of these men declared in advance that 
they would refuse to obey the summons, One of the 
strangest features of the strike is tha’, although thousands 
of men have ceased work they remain invisible ; they do not 
parade the streets, but stay in their houses or headquarters. 
The effects of the disturbance are keenly felt, and some 
extraordinary scenes are being witnessed at the Paris railway 
stations, people living in the suburbs being unable to reach 
their homes and places of business. The position with 
regard to the provisioning of Paris has also become serious, for 
the supply of food which is arriving is much below normal. 
Agitation among the electrical workers in Paris and thesuburbs 
and among the servants on the Metropolitan Railway is also 
reported. . The unions concerned are said to have addressed 
ultimatums to the authorities on Tuesday, stating that if the 
men’s demands were not met a strike would be declared. 

The men of the Paris-Lyons-Mediterranean Railway 
decided to strike as a body on Thursday morning, and some 
thousands of the Orleans line men threw in their lot with 
the strikers. The servants of the Metropolitan Railway 
passed a resolution on Wednezday evening to come out as a 
mark of sympathy with the movement. At the time of 
writing the only line not affected is the Midi, which serves 
only the country to the south and south-east of Bordeaux. 
The authorities of the Nord line managed to get one English 
express through tothe coaston Wednesday. The Ouest line was 
not so fortunate. The Dieppe express was got away from Paris, 
but only ran as far as Achéres and then had to go back again. 
The latest news in our possession is that the Gare 8t. Lazare 
has been closed. The tactics adopted by the drivers has been 
to desert their engines, leaving them blocking the permanent 
way. Up tothe moment of writing matters are not so bad 
on the Chemin de Fer de 1’Est, but as the men have all 
resolved to strike it is only a question of time. On the 
Paris-Lyons- Mediterranean and Orleans lines the strike was 
in full force yesterday, and there was no traffic at all on the 
Metropolitan. The stations and lines in many parts of the 
country are protected by troops. 

Great efforts are being made by the administration to 
dispatch a few of the most important long-distance trains, 
and in some instances these endeavours have met with 
success. On Wednesday evening the Government decided to 
arres; twenty-two members of the committee of the 
National Railwaymen’s Union. Warned beforehand, how- 
ever, several of the committee have taken to flight. At a 
well-attended meeting of railwaymen held at the labour 
exchange on the same evening a resolution was adopted pro- 
testing against the decree which has been issued calling upon 
the men for military service for a period of twenty-one days, 
beginning on Friday. The men expressed determination not 
to obey it. The National Railwaymen’s Union, in announc- 
ing that the men refuse to obey the order, point out that the 
punishment cannot take place until fifteen days after its 
issue, and that many things may happen before then. 

One very natural result of the strike is that every motor 
car, carriage, cab, brake and van has been pressed into 
service, but still n.any s.ops and factories are without their 
full complement of hands, for these means of locomotion 
have proved totally inadequate. 





LATER. 
On Thursday evening the news indicated a general im- 
provement in the state of affairs. The Nord directors are 
reported to have said that the complete service was practically 
restored ; on the Orleans line and on the Est lines the ser- 
vice was reported normal. Only on the Ouest the traffic 
remained practically at a standstill. 
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LOCOMOTIVES AT THE BRUSSELS EXHIBITION. 
No. IL.* 


Ture Chemin de Fer de ]'Est, France, is now exhibit- 
ing in the Brussels Exhibition an express locomotive 
designed for the fastest heavy traffic of its main lines, 
and to which is applied a cascade superheater of interest- 
ing construction. 

This superheater differs in its superheating tubes from 
the common U-pipe smoke-tube arrangement first intro- 
duced by Mr. Jean de Montcheuil for application to two 
types of express engine which were used about 1847 and 
1848 on the Troyes to Montereau section of the railway, 
now the main line Paris to Swiss frontier. Drawings of 
these er.gines signed by de Montcheuil are still preserved 
in the Est drawing-offices, and full details of the super- 
heater, dated June 29th, 1850, may be consulted at the 
Patent-office Library, London. For comparison with the 
latest Est superheater exhibited at Brussels the annexed 








Fig. 2 is given of the older smoke-tube element of 1850. 
The new superheater of the Est represents a return to 
another ancient form of superheater pipe, that is, the | 
annular type of Joly, 1857, more commonly known as the | 
“ Field ” Nos. 2956, 1862. 

With saturated steam any ratio of compound cylinder 
volumes below 1 : 2.9 or 1 : 2.8 is equivalent to a reduced 
efficiency. With superheated steam it is urged that the 
larger initial volume of the fluid allows of reducing the 
ratios—superheating thus gaining where the two-stage 
system loses—and vice versd. In the Est engines the 
ratio of cylinder volumes has been carried down from 
1 : 2.686 in the saturated steam engine to 1 : 2.29; the | 
fact that the receiver steam is reheated permitting this 
low ratio to be used. 

The amount of superheat imparted to the steam before 
each expansion is probably nearly equal, but the different 
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tc mperatures in each case are to some extent indicated 
hy the pyrometer scales in the cab, which are graduated 
fiom 200 deg. Cent. to 400 deg. Cent. for the high-pres- 
sure, and from 70 deg. Cent. to 250 deg. Cent. for the 
low-pressure cylinders. 

By this division of the superheat, or cascade super- 
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heating, as it is called in France, it appears possible that 
the volume of the steam available for the low-pressure 
expansion will be really greater than where the tempera- 
ture of the steam (superheated or saturated) is not raised 
after the first expansion, and this seems to indicate the 
utility of still higher ratios of cylinder volumes than 
those hitherto employed, instead of lower and less 
economical ratios. 

Under the limitations of design in French compound 
locomotives highly superheated steam has permitted an 
increased fuel saving of 12 to 15 per cent., and this rate 
of increment in compound economy could be, and is, only 
realised with saturated steam in very much simpler forms 
of compound engine with larger ratios of cylinder 


volumes designed for working with co-equal cut-offs, and | 
| receiver volume equal to four times that of one high. 


developing equal power in all cylinders alike at the 
highest speeds. 

With the superheating in cascade it is expected to 
diminish the risks of seizing with the piston-rods and the 
valves, of which there is always danger when the steam 
is cut off and its lubricating effect is absent. A lower 


initial superheat, with subsequent reheating, is calculated | 


to give the same economy as high single-stage super- 
heating. 

The Est system is devised to obtain great super- 
heating effect with small heating surfaces. The straight- 
flow arrangement of U pipes, as in the early de Mont- 
cheuil system, is abandoned for a straight-flow delivery 
with helicoidal-fiow return. 

Briefly described, the large flues of 125 mm. inside and 
133 mm. outside diameter contain annular or Joly cul-de- 
sac superheating elements, consisting of a large tube 


with a closed end, reaching to within 600 mm. of the | 


fire-box, and having eight external ribs along its whole 
length—see Fig. 1. The gases from the fire pass between 
these two surfaces, licking the radiating ribs. Inside the 
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Fig. 1—EST CASCADE SUPERHEATER 
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| structive details of the superheater. 
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_ union connecting with the annular and the central orig, 
is provided at the smoke-box end, and joined by Pe 
pipes to the respective headers for superheated ayq 
saturated steams. : 
The arrangements of the elements for the primary and 
secondary superheater—or interheater, as the receiver 
superheater used formerly to be termed—is as follows 
H indicating the high-pressure elements and I. the low 
pressure :— 
LLLLLLL 
LHHHHHEL 
LHHHHHEAL 


There are eleven low-pressure elements and ten high. 
pressure. Their heating surfaces, kc., are as follows :— 


Superheating tubes, diameters HP, LP, 

oo ,. Sea a 6-76 mm. 66-.6 mm 
MNS. 5. 3 al. 1 42-47 mm. 12-47 mm, 

Sectional area for steam in sq. cem.— 

Saturated... .... ... ... ». - 338-54 152-40 
Superheated ... ... ... ... 188-54 183-50 

Exterior surface of elements in 
square metres... ... 0... . he | ae 17-779 

Capacity of steam space between 
the regulator and the H.P. 
seer ce > 

Capacity of the receiver super- 
heater from H.P. valves to 
L.P. valves R = 0-765 sq. m. 

Ratios of Volume with respect to Cylinders, 

Two cylinders— H.P. 1..P, 
Diameter .. 0-390 m.... 0-5¢0 m, 
Piston stroke 0-680 m... U-680 m, 

Sq. mm. sq. mm, 
Sectional area of cylinders C = 0-1194 ... C! — 0.2784 
cub. m. cub, m, 
Volume swept through by piston V = 0-081 Vi= 0-186 
Average clearance volumes... ¥ 0-010 ... += 0.019 
Ratios 1° ana 100 +! = 12-72 10 07 
sa we " 9.99 
Ratio y 2-28 
Ratio B . 3-66 
ee a - eget 
Ratio: \ 9.45 vl 4-11 


The last line shows that the secondary superheater 
introduces a large volume where it is generally insufficient 
in compound engines of that class which fail to justify 
their existence, that is, a receiver of nearly nine and 
a-half times the high-pressure cylinder volume and over 
four times the low-pressure cylinder volume. This 
steadies the receiver pressure. With saturated steam a 


pressure cylinder is usually satisfactory, with clearance 
volumes of 14 per cent. high-pressure and 8 per cent. low- 
Large high-pressure clearances reduce excess 


their cubic volume on the small high-pressure cylinders 
is often only half that which, is necessitated, with even 
lower percentages of volume, on double the number of 


| high-pressure cylinders required in single-expansion—a 


fact most often overlooked in calculating the steam lost 
in large high-pressure clearance volumes of the first 
expansion, but which, if lost, is trapped in the second 
expansion. 

The accompanying drawings show clearly the con- 
It will be seen that 


the headers have side wings for the receiver superheater 
almost in the same manner as the superheater of 
Montcheuil in 1850, but inverted. 

It is evident that there is here a certain complication 
of large pipes that are unavoidably necessary with the 
system 


divided of complication much 


cylinders—a 





in receiver header 
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closed tube is another, to whose outside surface is welded ; favoured at present even in four-cylinder simple engines. 


a spiral rib, forming a partition when fitted in the cul-de 
sac or pocket tube; and the steam winds through the 
helicoidal channel thus formed in its return course. The 
saturated steam flows straight through the inner tube up 
to the closed end of the outer tube. The general 
arrangement is common to innumerable superheaters in- 
vented dtring the last sixty years. A suitable steel casting 


The Est Railway reserves a number of variants for adapta- 
tion in event of the one here shown indicating need for 
change. t 
The question of very high temperature superheating 1n 
main line express engines has been associated with the 
French Eastern line since 1850, but only the want of a 
suitable lubricant has broken off the research. The oil 
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FRENCH ATLANTIC LINER FRANCE 


CHANTIERS ET ATELIERS DE ST. NAZAIRE-PENHOUET, BUILDERS 
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now used is Wakefield’s. It is fed by a Friedmann 
four-way condensation type oiler, series O, visible-feed, 
and a four-way Bourdon simple oiler is provided as reserve | 
in case of failure of the first. Both oilers have entirely 











THE FRENCH ATLANTIC LINER FRANCE. 


THE largest mercantile vessel yet built-in a French yard 
| was launched on September 20th. This was the Atlantic liner 


independent pipes laid on to neighbouring points, but | France, which has been constructed at the Atlantic Works 
quite separate from each other. The oil is dispersed in | #t St. Nazaire by La Société Anonyme des Chantiers et 


the steain previous to its admission in the high-pressure 
or low-pressure valves. No reduction is made in the 
steami-pressure because of the high superheat. Nominal 
pressure is 227]b. Valves lift at 213 lb. 

The piston valves ar2 of the type which the Est intro- 


Ateliers de St. Nazaire-Penhouet, for La Compagnie Générale 
| Transatlantique of Paris. The France is not only the largest 
French vessel hitherto sent afloat, but she will also be the 
speediest. She is to be driven by four sets of Parsons turbines 
| of the latest type through four propellers. The total shaft 
horse-power is given as being 45,000, and the estimated speed 


duced with so much success in 1902, and which has led | 933 ; nots. With this speed it is expected that she will make 
to their general use in France for saturated steam. Like | the journey between Havre and New York in 5$ days. The 


many other companies besides, the Est finds its own 
valve the best for superheated steam. It only differs 
from the valve for saturated steam-—-see page 206, 


weight of the ship as she went down the ways is said to have 
been 11,500 tons. The weight of the cradle, &c., was some 
580 tons, so that the total launching weight was 12,080 tons, 


September Ist, 1905—by the substitution of a cast iron | which constitutes a record in French shipbuilding. The 
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spacing ring between the segments in place of the bronze | launch was a success in every way, and the engineers of the 


ring shown. 


| Atlantic Works, who had devoted much thought and care to 


The locomotive to which the application is made | the arrangements, are to be congratulated on the success of 


belongs to the six-coupled Class 11. It has a driving | the operation. 
whee] base of 4.950 m., and was one of the most difficult 
locomotives to get into the Exhibition around the sharp 
curve leading into the building, the middle outer driving 
wheel almost dropping from the rails as it was ultimately 
pinched through. 


| labour troubles. 

| follows :— 

| Length overall .. 
Nita os ha sreadth, moulded 

Depth to upper deck A 

Depth to main deck D 
Draught, load Oe ee 
Displacement at this draught 
Grosstonnage .. .. .. .. 
Indicated horse-} ower .. 
Expected speed on service 


Tue Board of Trade have recently confirmed the under- | 
mentioned Order made by the Light Railway Commissioners :— 
Derwent Valley Light Railway (Extension of Time) Order, 1910, 
reviving the powers granted by the Derwent Valley Light Railway 
Orders, 1902 and 1907, for the compulsory purchase of lands and 
extending the periods limited by those Orders for the same, and 
for the completion of the railway and works thereby authorised. 


Length between erpendiculars $s 


The keel of the France was laid on the 20th April, 1909, 
and the vessel was launched some seventeen months afterwards. 
Her progress was, however, somewhat delayed by reason of 
Her principal dimensions, &c., are as 


218 m. 715ft. 3in. 
208.83 m. 6 -dft. Zin. 
23.0 m1 . 75ft. din. 
244.0m.  .. 78ft. 9in. 
16.1m. .. 52ft. 10in. 
9.0m. .. 29ft. 6in. 

27,000 tons 
23,000 tons 
45,000, 
234 knots 


The hull has been constructed of Siemens-Martin mild 








steel, and steel of special tensile strength has been used in the 
superstructure. The keel’was built up of three plates, with a 
total thickness of 67 mm., say 2%in. There is a double 
bottom from end to end of the vessel, and this is divided into 
numerous compartments, which will contain as a total some 
2500 tons of water ballast. She is divided into fifteen water- 
tight compartments by transverse bulkheads, which are only 
pierced by twenty openings. These can be closed by 
water-tight doors of the Stone-Lloyd type, and can be 
actuated all at once or separately from the navigating 
bridge by the officer in charge. Seven steam pumps having 
a total capacity of 2500 tons of water per hour have been 
provided to deal with leakage. The France has eight decks, 
the five topmost of which are covered with wood. 

The bottom of the ship for nearly her full length is taken 
up by boilers and machinery of various descriptions. There 
are in all twenty boilers. They are of the usual marine type, 
and are divided into four groups. Some are single and some 
are double-ended, the former having four furnaces and the 
latter eight. The working pressure is 200 lb. on the square 
inch. The grate area is 240 square metres (2583 square feet), 
and the heating surface is 9350 square metres (100,643 square 
feet). There are to be four funnels, each of them 112ft. in 
height above the grate bars. They are elliptical in section, 
with major and minor diameters 17ft. 5in. and 13ft. 5in. 
respectively. The boilers are to operate under Howden’s 
forced draught system, the pressure being produced by means 
of electrically-driven fans. 

The four propellers are on four lines of shafting, each of 
them transmitting about the same power. The main engines 
consist of two high-pressure and two medium-pressure ahead 
turbines driving the wing shafts, and two low-pressure 
ahead turbines driving the inner shafts. There are also two 
high-pressure astern turbines on the wing shafts, and two 
low-pressure astern turbines on the inner shafts. The engines 
are arranged in two water-tight compartments. The first 
contains the high and medium-pressure ahead turbines, 
together with the high-pressure astern turbines, and about 
half of the auxiliaries, while the second contains the low- 
pressure ahead and the low-pressure astern turbines, the 
main condensers, and the remainder of the auxiliaries. An 
auxiliary condenser is fitted in the first compartment. 

The turbine casings are made of cast iron, and the rotors 
are of compressed steel, and they, as well as the discs, were 


| machined out of ingots. The blading has been carried out 


according to Parsons’ latest improved system, with the usual 
method of fixing. The shafts are made out of solid steel 
ingots, and are of the hollow type. The main turbines 
weigh in all about 720 tons. The four four-bladed propellers 
are made of manganese bronze; they are 18ft. 2in. (= 4m). in 
diameter, and are intended to work at 220-240 revolutions 
per minute. 

The electric equipment will consist of four dynamos, 
operated by steam turbines, working at 220 volts pressure at 
the terminals. They will be powerful enough to provide 
current for about 4000 lamps, as well as for the main part of 
the auxiliaries, viz., forced draught blowers, electric lifeboats, 
winches, capstans, cargo and manceuvring winches, electric 
lifts, cabins fans, &c. The refrigerating plant has been 
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designed so as to maintain a temperature of — 5 deg. C. in the 
cold chambers ; it is of the Linde latest improved ammonia 
type. 

The crew will consist of 60 officers and deck hands, 260 men 
in the engineering department, and 275 hands in the 
domestic department. Special arrangements have been pro- 
vided to keep passengers of various classes quite separate. 

Below the ‘‘H”’ deck a space of 130 m. (427ft.) in length 
is occupied by the main engines and boilers, the remaining 
length being taken up by dynamo rooms, parcel post room, 
bunker and cargo holds. It is worthy of note that a liner of 
such largedisplacement should only beable tocarry a maximum 
of 6000 tons cargo, and the bunker space required for one trip 
will have to hold 5500 tons of coal. The fourth twin deck, 
or ‘“‘ H”’ deck, is chiefly occupied by cargo space and bunkers. 
From end to end there are to be found on that deck first of 
all a large store room, then the daily store room, refrigerating 
rooms for meat, poultry, fish, and game, wine and vegetable 
rooms, and passengers’ luggage room. The ‘‘G’’ deck forward 
will be devoted to the crew and steerage passengers. In front 
of the boilers there will be the forced draught blowers, and 
along the boiler and engine spaces the firemen, engineers, 
oilers, coal passers, stewards and stewardesses will be accom- 
modated. 

On the ‘‘ F’’ deck, counting from stem to stern will first of 
all be the crews’ quarters, crews’ galley, steerage passengers’ 
rvoms close to their galley, and dining room. Amidships 
there will be the lower first-class dining room, and thechildren’s 
dining room. Aft there will be the first and second-class 
galleys and bakeries, as well as other similar ship’s offices ; 
then the second-ciass dining room surrounded by second-class 
state rooms. 

The ‘“‘E’’ deck will be largely, though not entirely, 
devoted to passenger accommodation. In the forecastle there 
will be the petty officers’ quarters and mess room. The 
infirmary will be also situated in the forecastle. Then will 
come the third-class passengers’ cabins, dining room and 
smoking room, and galley. Amidships there will be the 
upper first-class passengers’ dining room, surrounded by first- 
class state rooms, hairdressing room, and laundry. Toward 
the stern there are to be second-class state rooms, and finally 
close to the stern the musicians’ quarters. 

On the main or ‘‘ D ’’ deck there will be, counting from 
stem to stern, crew accommodation, then the steerage pas- 
sengers’ promenade deck. The central part of the deck is to 
be devoted to the first-class, and there will be the “* dome’’ 
and entrance to the first-class dining room, having a length 
of 100ft. and extending the whole width of the ship. Then 
there will be the second-class social hall and smoking room. 
The aft part of this deck will be devoted to the crew as 
promenade deck. Forward and aft of this there will be all 
the auxiliaries for manceuvring the ship, capstans, winches, 
&c. &c., while right aft, close to the steering gear, there will 
be several small store rooms, refrigerating chambers, &c. 

The ‘‘ C’’ deck will carry a large deck-house. At the for- 
ward end there will be a series of state rooms and cabins 
de luxe, telephone and wireless telegraph office, and the main 
entrance for the first-class. Between the two groups of 
funnels, at the centre of the ship, drawing rooms, surrounded 
by ladies’ rooms, writing and reading rooms, music rooms, 
&c., will be found. The cabins de lwxe include a cabin with 
sofa, a bedroom, anda bathroom. The astern part of this 
deck will be devoted to the second-clas3 passengers as pro- 
menade deck. 

On the ‘‘B”’ deck, in a large deck house, will be the 
officers’ quarters, children’s play room, library, daily news- 
paper printing office,and writing room. At thecentre the two 
social halls, aft of the second group of funnels a café with 
verandah, and the smoking room. 

The ‘‘A’’ deck will be used as a promenade deck by the 
first-class passengers ; the lifeboats and rafts will be placed 
upon that deck. Forward in a large deck-house there will 
be the captain’s apartments and chart room, and above the 
latter the pilot house and flying bridge, which will be at a 
height of 16m. (= 53ft. 6in.) above the load water-line. 

All apartments on board are to be heated by steam, and a 
mean temperature of 18 deg. will be maintained. The social 
halls, dining rooms, &c., together with the apartments de 
luxe, will be fitted with additional electric heaters and fans, 
which may be operated at will by the passengers. Two lifts, 
running through four decks, will be electrically worked. A 
wireless station will keep the passengers in close touch with 
the rest of the world. 

Perhaps a few words about the company which has built 
this fine vessel will be of interest. The yard was established 
in 1861 by the Transatlantic Company, under the manage- 
ment of Mr. I. Pereire. Messrs. Scott and Co., of 
Greenock, were the designers of the yard. Some very skilled 
English workmen were sent over, and remained there for 
many years, to initiate the French workmen into British 
methods. In 1900 the French Transatlantic Company sold 
the yard to a new company, called the Société Anonyme 
des Chantiers et Ateliers de St. Nazaire-Penhouet. In 1901, 
owing to increase of work, the latter company was obliged to 
buy the Normandy Works at Grand Quevilly, near Rouen. 

The first important orders were the building of the Trans- 
atlantic liners La Savoie and La Lorraine. Then, in 1900, 
came the liner La Provence, 19,000 tons, 30,000 indicated 
horse-power, for the New York-Havre service ; the Guade- 
loupe and Peron, 6800 tons, 6200 indicated horse-power, for 
the West Indies service ; and the Chicago, 10,300 tons, 9500 
indicated horse-power, an intermediate liner for the New 
York-Havre line. Numerous cargo vessels, of between 7500 
and 12,600 tons capacity, were also built for the same owners 
and others. In 1908 the company launched the Charles Roux, 
6800 tons, 9000 horse-power, the first French liner driven by 
turbines. She was intended for the Algiers-Marseilles service, 
and is still the speediest vessel on that line. Besides the fore- 
going the firm has obtained very extensive orders from the 
French Marine, and it is worthy of note that none of the 
dockyards is as well equipped as it is. Among other crafts 
it built the armoured cruiser Ernest Renan, 13,600 tons, 
37,000 horse-power, which was delivered in 1909, and 
which at the time of her official trials was the fastest boat 
built on the Continent, her speed being 24.5 knots. It had 
before this built the engines of the cruiser Leon Gambetta, 
30,500 indicated horse-power, which gave a speed of 23 knots 
to that vessel. Last year it launched the battlesiuip Diderot, 
of 18,000 tons, and 22,500 horse-power, 194 knots estimated | 
speed. It has obtained from the Parsons Company the 
rights to build turbines, and it has delivered engines similar 
to those for the Diderot to the battleships Condorcet, built in 
the neighbouring yard of the Loire Company, and Mirabeau, 
built at Lorient Dockyard. j 
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occupied by engines, boilers, dynamo shops, &c. Six thousand 


There are five slips, the largest being long enough to take 
ships 230 m. (755ft.) in length. Both sides are fitted with 
electric cranes of 3 to 15 tons lifting power, running from end 
to end of the slip. 
crane of 150-180 tons lifting power and one floating crane. 

In 1905-1906 the boiler shop was improved, and now there 
may be built anything from the torpedo-boat boiler to the 
double-ended marine type boiler. 

In 1906 the building of big marine turbines was started for 


extensively improved and new heavy machine tools laid down. 
Turbine cylinders up to a diameter of 5.40 m. (17ft. 9in.) can 
be produced. 

We are enabled to give views of the stern of the France 


ready to be lifted into position. 





A NEW DRY DOCK ON THE TYNE. 


THE new shipbuilding yard and graving docks at South 
Bank-on-Tees of Smith’s Dock Company, of North and 
South Shields—an illustrated description of which was 
published in THE ENGINEER of October 18th, 1907—having 
now become firmly established, the company has decided to 
discontinue shipbuilding operations on Tyneside, and to 





Co., of Westminster, for the construction at North Shields of 
a new dry dock 525ft. long, 71ft. clear width of entrance, and 
having a depth on sill of 22ft. high water of ordinary spring 
tides. Already a start has been made with the preparation 
, of the site, and the new dock, which will be built from the 
designs and under the direction of Mr. J. Mitchell Moncrieff, 
of Newcastle-on-Tyne, is expected to be completed within 
twenty months. 

Smith’s Dock Company, Limited, although under its 








present name dating only from 1891, is really of very old 
standing, being, as it is, an amalgamation of the shipbuild- 
ing and ship-repairing undertakings formerly owned by 
Messrs. Thomas and William Smith and Messrs. H. S. 
Edwards and Sons. These were founded respectively in 1782 
and 1768, and carried on continuously by various members 
of the two families right down to the date of the present 
company ; and even to-day, after a career of close upon 150 
years, the original families are still represented. At North 
and South Shields the firm has six large graving docks— 
three on each side of the river—and two large pontoons at 
North Shields. As some index to the extent of their opera- 
tions, it may be mentioned that during recent years Smith’s 
Dock Company has docked and repaired on the Tyne each 
year an average of about 950 vessels of an aggregate tonnage 
of 2,300,000, or nearly 50 per cent. of the total number of 
vessels dealt with on the Tyne, while during the six months 
ended June 30th last, it has docked and repaired at its 
new establishment on the Tees no fewer than 316 vessels of 
an aggregate tonnage of 1,014,293. The new dock at North 
Shields, a plan of which is given in the accompanying 





illustration, will be one of the group known as the ‘‘ Bull 
Ring ’’ docks, which will then consist of three large docks, 
and will] be principally utilised in the docking and repairing 
of oil steamers. 





OBITUARY. 
JAMES DEAS. 

THE death has occurred at Edzell, Forfarshire, in his 
forty-seventh year, of Mr. James Deas, M. Inst.C.E., eldest | 
son of the late Mr. James Deas, who was for many years | 
engineer of the Clyde Trust. Mr. Deas was trained in his | 
father’s office, and for some time remained on the staff of the 
Clyde Trust, afterwards holding an appointment as.engineer- 
in-charge of a section of the Manchester Ship Canal. He | 
returned to Glasgow in 1900, starting business on his own 
account as a civil engineer, but falling into indifferent health 
he gave up business about a year and a-halfago. Amongst 
the more important works which were designed and carried | 
out under his superintendence were a line of railway from | 
Ibrox to Prince’s Dock, Glasgow, and from 1902 till 1905 the 
laying out of the shipbuilding works at Elderslie for the | 
late Sir John Shearer, and the construction of the Elderslie 
graving dock there, the last being the only portion of | 


| the establishment as projected which has been brought to | time. The pipes, which are now all laid, pass through Dalmelling- 


successful practical operation. 


The yard lies at the mouth of the river Loire, its surface | 
is 6 square miles in area, of which 50,000 square yards are | 


workmen are employed by the firm at ordinary times. | 


In the Penhouet Dock are one tower | 


the first time in France, and the boiler fitting shop was | 


betore the launch, and of a set of her boilers on the quay side | 


utilise the site hitherto occupied by its shipbuilding yard at | 
North Shields for docking purposes. Accordingly a contract | 
has been placed during the last few days with John Aird and | 





SITE OF NEW_DRY DOCK AT NORTH SHIELDS 
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| AT the Institute of Marine Engineers on Monday. October 
| 8rd, a demonstration with the patent G.M. balance, or sta- 
| bility indicator, for ships was given by Mr. W. Fredericks 
| assisted by Mr. Edwin Tate, the inventor of the indicatoy. 
Mr, J. Clark, convener of the experimental committee, pre. 
sided. 
| In the course of a short paper, descriptive of the instry. 
|ment and the purposes for which it was designed, \,y 
Fredericks stated that the freeboard of a ship, as defineg by 
regulations, did not assure, or even indicate, her condition of 
stability, for, should the centre of gravity be brought too 
| high by a wrong stowage of cargo, the fact of the shi 
having, or going to sea with, the freeboard assigned could 
not prevent hér from capsizing. Many ships had met with 
disaster both from capsizing, or ‘‘ turning turtle,’’ and from 
foundering caused by the excessive rolling in heavy weather 
| with the consequent shifting and breaking loose of cargo, 
| straining and opening of seams, and similar troubles attrj. 
| butable initially to the wrong distribution or stowage of 
cargo, and want of knowledge of the actual condition of the 
ship’s stability prior to leaving port. 

The construction of the stability indicator is based upon 
the buoyancy, transverse metacentre, displacement, and 
other naval architectural calculations, and was especially 
invented to provide a simple and reliable method of finding 
the metacentric height under any and all conditions of 
loading, actual or proposed. The balance consists of a beam, 
the length of which—from, approximately, 2ft. to 3ft.—is 
made in proportion to the depth of the ship concerned, from 
any reasonable height above the uppermost deck, as may be 
required, to the keel. On this beam is marked to scale the 
positions of the tank top, decks, &c.; also a scale of the 
positions of the transverse metacentre at different draughts 
from the light condition of the ship to the load line, and a 
scale of the deadweights corresponding to the respective 
draughts. At the bottom of the beam is a bar, on which 
weights can be suspended at.any desired point, the centres of 
the cubic capacities of the different holds, coal bunkers and 
ballast tanks, being given for this purpose and indicated on the 
beam. The beam represents the ship when in light condition, 
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and the weights referred to represent deadweight—i.c., cargo, 
coal, and water ballast—and are proportionate tosame. The 
weights range in number and size to the dimensions of the 
ship concerned, and have hooks by means of which they can 
be attached in position on the bar. 

Two side davits support the beam, whilst a centre davit is 
utilised for balancing purposes by means ofa lever attachment. 
When the beam is balanced at this lever the indicator on the 
latter denotes the position of the centre of gravity of the 
ship; whilst the metacentric height is demonstrated by the 
distance the centre of gravity is below—nearer the keel 
the metacentre mark corresponding to the draught con- 
cerned. 

Weights can be placed on the bar of the balance represent- 
ing all the cargo, coal, &c., to be taken on board, and this 
equally as well prior to as during or subsequent to 
loading. The stowage can be so arranged that the required 
‘margin of safety,’’ or satisfactory condition of stability and 
seaworthiness, can be arrived at under any or all conditions 
or circumstances. 

The instrument and weights are specially constructed for 
each individual ship, based on her dimensions, lines, «c., 
necessitating specific information peculiar to the ship for 
which it is intended. 

A demonstration was given with the instrument, weights 
representing the cargo being suspended on the balance in 
position according to the distribution of the cargo in the 
vessel throughout the different holds, tanks, &c. On the 
whole of the cargo being represented, the beam was balanced 
and the metacentric height ascertained, showing that the 
cargo was distributed in such a manner as to give a good 
margin of safety. 

On Monday, the 10th inst., the adjourned discussion took 
place on Mr. W. R. Cummins’ paper, ‘‘ Internal Combustion 
Engines for Marine Use,’’ and Mr. F. J. Kean’s paper. 
‘An Experimental Study of an Oil Engine,’’ read at the 
Japan-British Exhibition in June last. 


Tue Town Council of Troon have just inspected their 
new waterworks at Loch Bradan. The loch is being raised Sft. 
above its normal level, and, after junction with an adjoining loch. 
will give a storage capacity of 400,000,000 gallons. The valve 
tower and screening chamber of granite and whinstone are finished 
and a concrete breastwork, founded on the solid rock, is nearing 
completion. The new water supply will be available in six weeks 
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THE SHIPBUILDING LOCK-OUT. 


THERE is an improvement in the situation between the 
Boilermakers’ Society and the Shipbuilding Employers’ 
Federation. For three days last week a sub-committee of the 
Boilermakers’ Society sat at Newcastle trying to frame 
‘assurances ’’ Which would be satisfactory alike to their 
members and to the employers. In their difficulties they had 

an informal meeting with a sub-committee of the Employers’ 
Association at Newcastle on Thursday, when suggestions 
were made which, it was thought, would lead to a settlement 
of the dispute. Those present at this informal conference 
were Mr. Henderson, the president of the Employers’ Federa- 
tion; Col. Saxton White, vice-president ; Mr. J. H. Boolds 
(Barrow), and Messrs. Biggart and Mothersole, employers’ 
secretaries ; while on the men’s side were three members of the 
Boilermakers’ Society, including Messrs. Lindsay, president, 
and Hill, secretary. On the same day the Joint Committee 
of the Shipbuilding Employés’ Unions also met at Newcastle 
under the presidency of Mr. Frank Smith, and it was made 
known that the committee were still willing to intervene in 
the boilermakers’ dispute should they be asked to do so. 

On Monday the sub-committee of the Boilermakers’ Society 
met the representative committee of their union at York, 
and reported to them the result of their interview with the 
employers’ committee last Thursday. 

On Tuesday there was a conference at York Station Hotel 
between the representatives of the employers and the Boiler- 
makers’ Society, who met at Edinburgh on 21st, 22nd, and 
28rd of September. 

On the employers’ side there were present, among others, 
Mr. F. N. Henderson, president; Col. Saxton White, 
Walker, vice-president ; Sir Theodore Doxford, Sunderland ; 
Alderman G. B. Hunter, Wallsend; Mr. M. C. James, 
Jarrow; Mr. James Readhead, South Shields; Mr. W. H. 
Dugdale, Sunderland ; Mayor G. J. Carter, Elswick; Mr. J. 
H. Boolds, Glasgow ; and the joint secretaries, Mr. Hartley 
B. N. Mothersole, Newcastle, and Mr. James Biggart, Glas- 
gow. The men’s committee numbered about forty-five, and 
were led by the general secretary, Mr. John Hill, and the 
chairman of the society, Mr. J. Lindsay. Mr. D. C. 
Cummings, of the Labour Department of the Board of Trade, 
was in attendence. 

As a result of the informal discussions last week the 
settlement proposals which were submitted to the representa- 
tive meeting of the Boilermakers’ Society at York on 
Monday and to the conference between the representatives of 
employers and employed at the same city on Tuesday, 
diflered somewhat from those which were before them when 
the conference adjourned at Edinburgh on Septembef 23rd, 
but at the same time they embodied the essential principles 
for which the Employers’ Federation has been contend- 
ing. The final proposals at the Edinburgh conference were 
as follow :— 

Any member of the society who is a party to a stoppage of 
work reported to, and decided by, the employers’ local asso- 
ciation to be a breach of the shipyard agreement, to be fined 
by the society £1 10s. for the first offence, and £3 for a 
second and any subsequent offence, a record of such fines 
and of the collection to be certified each six months by a 
chartered accountant mutually appointed. The breach of 
the agreement shall be reported to the executive committee 
before any fines are inflicted. 

The society, within seven days of receipt of the notice of 
such stoppage, shall pay the amount of such fines into the 
bank on deposit account in the joint names of the society 
and of the Federation. At the end of every year 80 per cent. 
of the amount standing at the credit of the joint account to 
be transferred to a separate fund for the benefit of the widows 
and orphans of the members of the Boilermakers’ Society. 

In the event of any member of the society failing to pay 
the above fine he shall not be employed by any federated 
firm for a period of six months for the first offence, or twelve 
months for the second and any subsequent offence. In such 
case the fine already paid by the society on behalf of such 
member shall, on the expiration of the periods named, be 
refunded to the society out of the joint account. Men who 
have paid their fine shall not be further penalised by being 
refused employment. , 

During any members period of non-employment the Boiler- 
makers’ society undertake that they will not afford to such 
members any of.the benefits of the union, and will assist the 
employers in carrying out this agreement. 

The procedure of the shipyard agreement shall be expedited 
so that a claim shall be considered by a joint committee 
within seven days of a request in writing for a meeting, and 
by local conference within fourteen days of notice of appeal. 
Any appeal to the central conference shall be considered at 
the first conference held after notice of appeal. 

When both parties are agreed that the question to be deter- 
mined by a local conference is distinctly local in character, 
the boilermakers shall select from amongst the members of 
the Shipbuilding Employers’ Federation a chairman who 
shall preside at such local conference, and whose decision, in 
the event of the parties failing to agree, shall be final. Such 
—— shall not form a precedent in any other yard or dry 
lock. 

It is understood that at the York conference, while the 
men’s representatives were in favour of enforcing their rules 
in all cases where men disobeyed the instructions of their 
ccuncil, some of them objected to being dictated to by the 
employers as to when a man should be fined. They suggested 
that a man who stopped work in an unauthorised way should 
be fined a certain amount for each day he remained away 
from his place in the yard; 5s. a day was suggested, but the 
employers did not think that would be a remedy for the evils 
of which they complained. A comparatively heavy initial 
fine was advocated on behalf of the employers. 

After a good deal of negotiation at Tuesday's conference 
the points of difference were all adjusted, and the following 
official report was given by the secretaries to the employers :— 
The conference was resumed to-day. and after negotiations a 
Settlement was arrived at, which settlement is being 
unanimously recommended to the members of the Boiler- 
makers’ Society by their representatives, the terms of the 
Settlement not being given to-night, as the society would 
like that their members should receive them officially in the 
first place. 

There will thus be a ballot of the members of the Boiler- 
makers’ Society as a whole to ratify the unanimous 
recommendations of their leaders. There is reason to believe 
that the men will accept the terms which their representative 
committee have unanimously decided to recommend as a 








settlement, and, from the confident tone assumed by both 
parties at the conference, we may hope to see work resumed 
early next week. The men have been locked out since 
September 3rd—six weeks. 

It is understood ‘that the two main points discussed at 
York were those relating to ‘‘ assurances’’ against sectional 
stoppages, and the rate of pay to piece-workers pending the 
settlement of a dispute. It was stated that the power of 
fining is to be left in the hands of the Boilermakers’ Society. 
Rates of pay to piece-workers in times of dispute were pro- 
visionally adjusted. 

It is expected that the votes will be made returnable to the 
head office of the Boilermakers’ Society at Newcastle by 
to-morrow (Saturday) morning, and it is fully believed that 
the rank and file will accept the agreement that has been 
made on their behalf. 

The six weeks’ lock-out has been a very expensive. business, 
alike for masters and men, and has deprived thousands of 
other workers of their living. In lock-out pay the Boilermakers’ 
Society has paid out about £20,000, and the Federation of 
Trades Unions has disbursed a similiar amount to hands who 
have been thrown out of work by the stoppage of the 
members of the Boilermakers’ Society. About 15,000 
members of that society were locked out—platers, caulkers, 
riveters, angle iron smiths, &c., who are known as the ‘‘ black 
squad,’’ and fully 20,000 more artisans and labourers have 
been thrown out of employment in consequence of the 
absence of these men from the yards. It speaks much for 
the importance of this matter to the employers when they 
have remained so firm in their attitude, notwithstanding the 
activity in the inquiry for new vessels. But something had 
to be done without delay to prevent the men from throwing 
down their tools on the slightest provocation, a practice at 
which the members of the Boilermakers’ Society were the 
greatest offenders. 





DOCKYARD NOTES. 


THE salvage operations on the Japanese cruiser Mat- 
sushima, which sank in the Formosan harbour of Bako, have 
been abandoned. She lies eight or nine fathoms deep, and 
as much as is possible will be removed from the hull. The 
destroyer Ikadzuchi, which was cut in two by a schooner at 
Hakodate last December, has been raised in two parts, and is 
being rebuilt. 








A SERVICE contemporary states that the distribution of 
Japanese naval expenditure during the financial year 1911 
will be on the most moderate principles consistent with the 
maintenance of efficiency. The disbursements will include 
£14,000 for an extension of the third series in the programme, 
£1,132,000 for new ships to replace others, and a supple- 
mentary sum of £1,100,000. The Government is said to be 
unwilling to enter on a new programme, but money is to be 
provided for expediting the ships now under construction. 
These are the Kawachi and Aki, both at Kure, the latter being 
completed ; the Setsu and the armoured cruiser Kurama at 
Yokohama; the 5000-ton cruiser Shikuma at Sasebo; a 
sister vessel at the Mitsubishi docks; and a couple of big 
destroyers. The new Estimates will, it is said, enable three 
battleships and one or two large cruisers to be begun, as 
vessels to replace others which are becoming obsolete ; but no 
great sums will be assigned to these ships individually, and 
they cannot be actually laid down until the Setsu has been 
launched—October, 1911—and the Kawachi—May, 1911. 
If the third ship is put in hand it will be built ina private 
yard. It is announced that the harbour at Port Arthur is 
being dredged, and that a canal is to be constructed which 
will enable the largest vessels to get alongside the quays 
served by the railways. 





UNCERTAINTY still prevails as to the new British ships. 
Although the First Lord a few weeks ago stated that the new 
vessels at Portsmouth and Devonport would not be com- 
menced until January, there are indications at both dock- 
yards that the date of commencement will be accelerated. 
If so, additional money will be required, and it is stated that 
the Supplementary Estimates will be introduced. In this 
year’s Estimates only about £96,000 has been set aside for 
the new ship to be built at Portsmouth, and about the same 
amount for the Devonport ship. If the commencement of 
the new ships is to be expedited, fully double that amount, 
if not more, would have to be provided. 





THE new scale of prices to be paid to the dockyard men 
employed on piecework seems likely to give satisfaction, 
although it is still too early to say whether it will come up to 
expectations ‘or not. The new scheme introduces consider- 
able amendment in the scale of prices to be paid to dockyard 
workmen when employed on piecework. The alterations are 
the outcome of investigations that have followed the sending 
to the Admiralty ofa petition by the workmen complaining of 
the unfair operation of the previous system of prices. In 
future men employed on extra hours on week days, and who 
have to work on Sundays, will receive substantial additional 
payments, the piece rates for Sundays being the same as for 
ordinary days with the addition of extra pay. 








THE TRADE REVIVAL. 

ENGINEERS will be delighted to see from the new Board 
of Trade Returns that whatever may be the case with the 
home trade, the oversea demand is keeping up and strengthen- 
ing in an almost remarkable manner, and that the figures 
for the first nine months of this year are better than for 
several years past. The nine months’ aggregate exports have 
amounted to £397 018,332, or an improvement of £52,303,417. 
The imports amounted to £487,311,888, or an advance of 
£37,530,551. Machinery and engines have been shipped 
abroad to the value of £21,534,517, which is an improvement 
on the year of £445,331. Out of this aggregate, machinery 
was responsible for £15,199,983, which was an augmentation 
of £494,236. In miscellaneous descriptions of machinery— 
amounting to over 44 millions sterling—an increased 
trade was done during the nine months with Europe, 
South America, Australia, and the United States. There 
has been a large increase in the demand for mining 
machinery, especially from South Africa, and also from India, 
Australia, and countries in Europe. British agricultural 





engineers have also done very well during the nine months, 
with a total export value of £937,357, or an enhancement of 
£165,016, the markets which have chiefly increased their 
purchases having been Europe, South America, South Africa, 
and Australia. Electrical machinery has improved from 
£1,085,538 to £1,141,278. Many other descriptions of 
engineering goods have also been in quickened request for 
various oversea markets, and the demand for ‘‘ iron and steel 
and manufactures thereof’’ has grown in quantity for the 
nine months, compared with a year ago, from 3,074,202 tons 
to 3,434,479 tons, and in value from £27,826,523 to 
£31,934,994. Altogether the returns are eloquent of trade 
improvement, and if oversea purchases during the remainder 
of the year keep up at the same rate, 1910 will prove, as 
regards the export trade, one of the best years fora long time 


past. 








AMERICAN ENGINEERING NEWS. 


Refrigeration of fruit for transportation.—In shipping 
fruit, vegetables, &c., for long distances on American rail- 
ways refrigerator wagons, cooled by ice in chambers, are 
commonly used. It has been found, however, that specially 
good results are obtained by ‘‘ pre-cooling’’ the fruit after 
it has been packed in the wagons, but before the ice chambers 
are filled. This gives such a much longer period of refrigera- 
tion that fruit may be picked in a much more ripe condition, 
and specially perishable articles, such as strawberries, &c., 
may safely be transported for much longer distances than is 
otherwise practicable. By this process also the temperature 
of the fruit and of the walls of the car are lowered so com- 
pletely and so uniformly that the first charge of ice in the 
car lasts much longer than when the ice is loaded while the 
car and fruit are at normal temperature. This, of course, 
reduces the work and cost of re-icing the car during its 
journey. The system of cooling adopted is to pass through 
each loaded railway wagon a large volume of cold air at high 
velocity. The air current is a closed circuit, and is cooled 
by a battery of refrigerating coils. At intervals valves are 
opened automatically to permit adischarge to the atmosphere. 
This produces a partial vacuum in that portion of the circuit 
beyond the valves, and thus promotes the removal of warm 
air from around the contents of the car, so that the latter will 
be cooled thoroughly by the succeeding current of cold air. 
The pre-cooling plant has refrigerating, ice-making and 
blowing machinery, and two sheds 900ft. long, 28ft. wide 
and 30ft. high, each having a single line for 20 large wagons. 

A syphon-operated canal lock.—The first syphon lock in 
the United States, and, it is said, the largest canal lock 
operated on this principle, has been completed on the Oswego 
branch of the New York State Barge Canal. The lock forms 
the connection between Lake Ontario and the canalised 
Oswego River. All the other locks of the canal have gravity 
flow through culverts, the flow being controlled by steel 
valves or gates. At the Oswego lock the upper and lower 
ends of the culverts have each a curved vertical elbow rising 
above the highest water level, and having a pipe entering the 
top of the elbow. The average head under which the lock 
operates is from 8f{t. to 9ft., and the lock can be emptied in 
about six minutes by using both syphons. To empty the 
lock a 12in. valve is opened, admitting water from the lock 
or upper pool toa tank just below the neck of the syphon, 
this tank being 74ft. by 21ft. with a depth of 8ft. When 
this is filled the admission valve is closed, sealing all com- 
munication with the outside air. A 20in. discharge pipe is 
then opened, and the dropping of the water level in the tank 
creates a vacuum in the neck of the syphon, causing the 
water to rise in the neck and finally flow over. The only 
work required in the operation of the lock is the manipula- 
tion of the valves on the inlet and outlet pipes and on the 
air-pipes connecting the operating tank or chamber with the 
neck of the culvert. The locks are 45ft. by 300ft. in the 
clear, with a minimum depth of water of 27ft. on the upper 
sill and 12ft. on the lower sill. All the work is of concrete, 
the culverts being formed in the walls. The gates are of 
steel, of the usual mitering type, although at one point a lift 
gate will be used. 

Tunnelling machine.—Several American machines for 
driving full-sized tunnel sections in earth and in rock have 
been devised, but only a few of these have been successful as 
working machines. One of the most practicable for rock 
work is the Terry, Tench and Proctor machine, which has 
been used near New York, and an improved machine of this 
kind has been built recently. It is 18ft. long, weighs 25 tons, 
and has a revolving head fitted with fifteen 3in. pneumatic 
hammer drills, consuming about 2000 cubic feet of free air 
per minute. It is clamped in position and fed forward by 
hydraulic jacks. The drills are mounted on the four arms of 
the revolving head, being placed at various angles. Each 
drill cylinder is held firmly by being socketed into the 
revolving head, which is keyed to a holiow shaft through 
which compressed air at 100 1b. pressure is fed to the drills. 
The shaft is driven by a 40in. worm wheel, the worm being 
driven by a 25 horse-power pneumatic engine with a gearing 
of 200to01. The spoil is removed by a drag-chain conveyor 
which delivers into wagons behind the machine. The chucks 
holding the drill rods do not reciprocate, but hold the rods 
against the face while they are struck 1200 blows per minute 
with a 161b. hammer piston. The feed pressure is 700]b., 
and as long as this is resisted by the rock the action con- 
tinues. Should a soft seam at any drill give a less pressure, 
the 7001b. pressure on the machine will force the chuck 
slightly forward so as to close the port and put this particular 
drill out of action. As soon as it strikes hard rock again the 
chuck is furced back, opening the port and putting the 
hammer piston again in action. With one man operating 
it, the machine is expected to make an advance of 25ft. to 
75ft. in twenty-four hours for an 8ft. tunnel in rock of 
ordinary hardness. 











GLASGOW FoREMEN ENGINEERS AND DRAUGHTSMEN.—The first 
meeting of the thirteenth session of the Glasgow and West of 
Scotland Association of Foremen Engineers and Draughtsmen was 
held on October 8th in the rooms of the Institution of Engineers 
and Shipbuilders, Elmbank-crescent, Glasgow. There was a large 
attendance, and twenty-six new members were elected. The new 
president, Mr. James Conner, delivered the presidential address, 
which dealt mainly with the locomotive industry and_ the 
nationalisation of railways. Through the courtesy of Mr. Hugh 
Reid, of the North British Locomotive Works, Hydepark, Spring- 
burn, lantern slides of the latest designs of locomotives as supplied 
to various parts of the world were shown, as well as photographs 
of the turbo-electric locomotive recently constructed, and now 


under test, at Hydepark Works, 
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The calculations required to determine the quantities of 
steam consumed from the continuous diagram are also simple 
and easily performed. 

The weight of steam passing through an opening in a unit 
of time may be expressed as :— 


W=Axv 


A NEW STEAM METER. 


HITHERTO steam users have generally had to rely upon 
evaporative tests to show the amount of steam which is being 
‘used in their works, and in many cases these tests suffice. 
In works wherein steam is being used for several purposes, 
however, some other means has to be provided if it should be 
desired to ascertain with precision the amount of work which 





x Ww. 
Where W 
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= weight of steam in lb. passing per second. 

area of opening in square feet. 

velocity of steam in feet per second. 

weight in lb. of a cub. ft. of steam at the 
mean steam pressure. 
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Fig, 3—STEAM METER RECORD 











Now, in this meter the steam is passed through an opening 
at a known constant velocity, and the area of the opening is 
varied according to the steam consumed. The variations of 
the area of the opening are recorded on a chart, and from 
this the mean area over any period can be measured. Mean 
area can be substituted in the above formula for area, and the 
mean steam pressure being obtained from a recording pressure 
gauge, the quantity of steam can be easily calculated with 
the aid of a table giving the weights of steam that correspond 
to different mean pressures per unit of area. 

Referring to the illustrations, Fig. 1 represents a general 
view of the meter; Fig. 2 represents a sectional elevation, 
and Fig. 3 is a reproduction of an actual record taken at a 
works with one of these instruments between 11 a.m. and 
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Fig. 1—RECORDING STEAM METER 


each process is putting on the boilers. The firm of Schiiffer 
and Budenberg, Limited, Manchester, is now introducing a 
form of meter or recorder which will enable the steam con- 
sumed to be readily measured. Although new to steam users 
in this country, the meter has been tested severely by con- 
tinental engineers. It is simple and accurate, recording 
automatically and continuously the quantity of steam passing 


ne. 
ment is furnished with a table giving the quantities o 
in pounds corresponding to different mean pressures for eve 
isin. movement of the disc c, and by the aid of this tabl 
the quantities of steam can be instantly determined if the 
values for the mean area and mean pressure be known tt 
should be pointed out that the disc c is guided centrally i 
the cone by a spindle, which passes down into a tube eectted 
in the lower side of the apparatus. Into this tube steam is 
conducted by the small tube shown, and this tends to stony 
the motion of the disc. , 
The chart—Fig. 3—shows that four operations, 1a sting up. 
wards of one hour each, were performed during the paied 
from lla.m. toll p.m. At the fourth operation the work. 
men left the valve open longer than necessary, and the 
| resulting waste of steam is clearly shown in the diagram 
Again, it will be noted that between 10 and 11 » m. there 
was a large consumption of steam for a short time. Inquiry 
showed that, owing to exceptional circumstances, it was 
necessary to heat some water for a later operation 
The instrument, therefore, besides measuring the total 
steam consumption, gives a graphic picture of the working of 
a steam plant, enabling the manager to detect waste of 
steam and superintend the methods of working adopted, It 
| has been found to give most accurate measurements, pro- 
vided that the flow of steam is not subject to very excessive 
| pulsations. In tests made the differences noted are said to 
have averaged about 1 to 2 per cent., and never to have 
| exceeded 3 per cent. 
The patentees are the Farbenfabriken vormals F. Beyer 
and Co., Elberfeld, and an instrument is in actual service at 
| the works of the Mersey Chemical Company, Bromborough, 
| using steam and compressed air. 


f steam 
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| COTTON WASTE CLEANING MACHINE, 





| A NEW machine for cleaning cotton waste and droppings 
| is being introduced. The apparatus differs from the ordinary 

willow machine in one or two important respects, as will be 

observed from the accompanying illustration. It is divided 
| into two compartments closed except for the air openings 
| necessary to admit the air required for the execution of the 
| different operations and the openings necessary for the passage 

of the fibrous material under treatment. These are shown 

at A and B in the accompanying engraving. The apparatus 

in each of these chambers is practically identical. The waste 

is fed into the machine along the tray or travelling belt C, 
| and is delivered to a card-covered taker-in roller D revolving 
| at about 14 revolutions per minute. This delivers the 
| material to a combing roller E, which is 84in. in diameter, 
| revolves at 1200 revolutions per minute, and draws the waste 
| over a circular grid F,, through the bars of which the larger 
| and heavier impurities fall. While passing between this grid 
and the roller the material is also combed. From the comb- 
ing roller the fibrous material is taken off by another card- 
covered picking roller G, 4in. in diameter, and revolving at 
| 3200 revolutions per minute. A peculiar feature of the in- 
| vention is that the rollers G and E revolve in the same 
| direction. They are so disposed and their relative speeds are 
| such that the material taken from the combing roller is 
dashed down against an upward air current passing through 

the grid H, the current of air being just strong enough to 
| carry upwards the fibres, while pe mitting the heavy 


| 


materials, such as seeds, to fall. In their fall the seeds and 
| dirt come into contact with a felt-covered roller J, to which 
| they adhere, and are finally removed by a brush roller K 
| into the receptacle below. The partially cleaned fibres then 
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downwards through the truncated cone b, depresses the float- 
ing disc c, which is suspended and balanced by means of a 
weight d, as shown. A pencil attached to the wire carrying 
the weight records on the drum f the position of the disc c. 
When steam is admitted the disc c descends until the dif- 
ference between the pressures above and below the disc are 
exactly balanced by the weight d. 











and the disc c is further depressed until the baiance is again 
restored. In this way the steam is caused to pass the disc c 
at a constant velocity. The cone b, however, is so formed 
that for every position the area of the opening round the disc 
is proportional to the distance of the disc from the closed 
position. The pencil therefore draws a curve on the chart 
showing the area of the opening at different times, and hence 
the variations in the steam consumption. The mean area of 
opening can thus be obtained from the chart over any period 
by the use of a planimeter, just as the mean pressure is 
obtained from an indicator diagram. 

A pressure-recording gauge g also forms part of the equip- 
ment, and from the diagram drawn by this gauge on the 
lower portion of the chart the mean steam pressure over the 
same period is similarly obtained. The user of the instru- | 





Fig. 2—DETAILS OF THE METER 


through a pipe. An idea of its simplicity will be gathered | 
from the fact that the only internal moving part comprises a 
floating valve disc suspended by a wire in a cone-shaped 
nozzle. All the remaining mechanical parts are arranged on 
the cover of the instrument in an accessible position. They 
are simple in construction, and their functions are such as 
are well understood. 








If the velocity of flow | 
increases, this difference of pressure increases accordingly, | 


| brought against the perforated periphery of the hollow re- 
volving cylinder M, the interior of which is connected to an 
extraction fan. The perforations are so small and the 
draught so slight that the passage of the fibrous material 
through the cylinder is prevented only, the dust being taken 
| away, while the fibre settles on the outside. After remain- 
ing on the cylinder for a sufficient length of time the fleece is 
removed by a taker-off roller P having a suitable surface. 
| The fibrous matter removed from the cylinder M is delivered 
| on to the perforated or felt-clothed roller R, from which it is 
| taken by the wire brush roller, and is delivered to a further 
group of rollers D' and G'. The series of operations 
described is repeated, and the cleaned waste is finally de- 
| livered on the travelling belt T by the drum R'. When seen 
by us in operation the time taken for the passage of the 
waste through the machine was about 33 seconds, and, 
although the double operation had not entirely eliminated 
the seeds, knotty fibres were entirely absent, and the re- 
| sultant cotton was of uniform quality. The machine is on 
view at the works of Cooper and Co. (Manchester), Limited, 
Cooper-street, Hyde, near Manchester. 
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IMPROVED SALT BATH HARDENING 
FURNACE. 


been on the market for some time, and has met with general 
pe proval, ‘several improvements have recently been effected in 
its construction to render the furnace at once more efficient 
and simple. Fig. 1 herewith represents a general view of the 
improved gas fired furnace, and Fig. 2 represents a sectional 
elevation. From this it will be observed that the pot B 
containing the melt is carried almost to the top of the 
furnace and is fitted with a cover E, while the opening in 

















Fig. 1—GAS FIRED FURNACE 

front through which the articles are introduced has a lip all 
round. This lip, being luted to the brickwork of the 
furnace, prevents the gas from coming into contact with the 
melt. It is now impossible to splash the salt on to the out- 
side of the pot, and thus the chief cause of the pots scaling 
and the emission of salt fumes has been removed. In the 
cover holes are provided through which the rods of the tray 
F pass, and the tray or dipper is retained always in the 
pot even when not in the melt. A hole is also provided 
for the pyrometer tube K. Around the exterior surface 
of the pot ribs are cast which retain the pot in its 
central position in the furnace casing. In the top of 
the furnace casing holes are formed corresponding with 
those in the cover of the pot, and a tube H is passed 
down" through each of the, holes. € Through’ these*tubes the 
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Fig. 2—SECTION OF GAS FIRED FURNACE 





rods and pyrometer tube pass down into the interior of the 
pot, thereby preventing their contact with the flame or heated 
gases. The tubes are large and are covered by removable 
caps secured in position by a locking bar L. This can be 
readily withdrawn. The casing of the furnace is extended 
nearly to the floor level, and is provided with removable plugs 
or doors to facilitate the removal of scale or any salt that 
may leak through the pot. The burner C and pedestal D 
on which the pot rests are arranged for the flame to impinge 
on the bottom of the pot and spread upward around the 
sides. A sliding door provided with chains and balance 
weights, covers the opening. 

The burner forms another improved feature. It has two 
annular chambers c c' and two independent gas and air 


| pitting, &c. 


| 
| 


| pipes c? c’, one to each of the chambers, thereby forming 
! 


1 1GH the Brayshe teel hardeni furn: 
AL THOUS aymew see hastening farnace has | annular outlet c‘, whereas the chamber c! has three or more 


| outlets at intervals. 


The chamber c and its supply 
pipe ca are of considerably greater capacity than the chamber 
, and is formed with a continuous 


two independent burners. 
cland its supply pipe 


By using the gas inlet c*, chamber 
c, and outlet c‘, a greater quantity of gas can be burnt, with 
a correspondingly increased heat, than when the smaller supply 
pipe c’ and chamber c! are used. By using both together 
the heat generated can, of course, be further increased at 
will. It will be observed that the air blast has been entirely 
dispensed with, and it is claimed that, this notwithstanding, 
the new type of burner is so efficient that the furnace can be 
heated up ready for use in a shorter time than was the case 
with the older type, and with a smaller consumption of gas. 
The furnace is also designed for oil heating. It possesses 
several advantages over both the lead bath and atmospheric 
furnaces, as it enables the hardening of steel articles to be 
effected with a degree of precision not hitherto attainable. 
The melt is fluid at a temperature of 1256 deg. Fah., is non- 
poisonous, circulates freely in the pot, and has no deleterious 
action on the steel. It comprises sodium chloride, potassium 
chloride, and small quantities of other ingredients to prevent 
The maker of the furnace is Mr. 8. N. Bray- 


| shaw, Mulberry-street, Hulme, Manchester. 








GUN EROSION.* 
By PHILIP R. ALGER, Professor, U.S. Navy. 


In the ‘‘ Journal” of the American Society of Naval Engineers 
for May, 1910, in an article on the subject of gun erosion, 
Lieutenant-Commander H. E. Yarnell, U.S.N., advances a theory 
of the cause of erosion which, though once generally accepted and 
still frequently put forth by writers on ordnance, is, I believe, 
erroneous and susceptible of being proved so. 

As stated by Mr. Yarnell, this theory is that ‘‘ gun erosion is 
caused by the escape of the highly heated gases of combustion 
through the minute openings between the rotating bands and the 
bore of the gun before and shortly after the projectile begins to 
move. After the shell has advanced sufficiently far to enable the 
copper rotating band to mould itself to the form of the rifling the 





| erosion decreases to a considerable extent.” 


Now, erosion as it occurs to-day in United States naval guns isa 
smooth wearing away of the bore, beginning in rear of the rifling 
and extending further and further down the bore as the firing is 
continued. This wear is greatest at the rear, and is about twice 
as great on the lands as in the grooves, so that its effect is to make 
the bore slightly conical from the front of the powder chamber 
forward and to gradually obliterate the rifling. Thus, forexample, 
in a 12in. 45-calibre gun, with 2700 f.s. muzzle velocity, after 
100 rounds of nitro-cellulose powder have been fired, the diameter 
across the lands at the origin of the rifling will have been increased 
from 12in. to about 12.02in., and that across the grooves from 
12.10in. to about 12.22in., and this wear will regularly diminish 
towards the muzzle, so that at 10 or 12 calibres forward of the 
origin of rifling it amounts only to 0.002in. or 0.003in. on the lands 
and nothing in the grooves. 

From the point where the erosion just described ceases, the bore 
seems to be practically unaffected by continued firing and the 
rifling remains perfect until within a few calibres of the muzzle, 
where wear again becomes apparent. This muzzle wear, however, 
seems to have no relation with ordinary erosion, and, at any rate, 
is of little or no importance, seldom exceeding a few thousandths 
of an inch, even in large guns, after enough firing to have caused 
really serious wear at the breech end. Its cause is believed to be 
the attrition of the powder gases as they escape from the muzzle 
with greatly accelerated velocity after the exit of the projectile. 

Coming back to the erosion proper at the breech end of the 
gun, the following objections to the theory of its cause advanced 
by Mr. Yarnell seem to me to be conclusive :— 

1. The forward slope of the powder chamber and the bore 
behind the rammed-home position of the projectile erode, the rate 
of wear of the bore just in rear of the rotating band being the 
same as that of the bottoms of the grooves at the beginning of the 
rifling. This wear cannot be accounted for by escape of gas past 
the projectile. * 

2. In the rammed-home position of the projectile and until it 
has moved forward enough for its rotating band to be forced into 
the rifling, the grooves offer comparatively free sages for the 
escape of gas ; moreover, there is at all times much closer contact 


| between the copper band and the tops of the lands than there is 


| to the muzzle. : 
| wear away as the projectile moves. Consequently there should be 





between it and the bottoms of the grooves. Consequently, the 
wear of the bore would be chiefly, if not wholly, confined to the 
grooves were it caused by escape of gas past the projectile. As a 
matter of fact, the wear of the tops of the lands is about double 
that of the bottoms of the grooves. 

3. The pressure of the gas, which is only about 2 tons per 
square inch when the projectile begins to move, increases rapidly, 
attains its maximum of 15 to 18 tons when the projectile has 
moved from 6 to 10 or 12 calibres along the bore, and then 
decreases slowly. The linear expansion of the bore abreast the 
rotating band also increases as the projectile moves forward, both 
on account of the increasing powder pressure and on account of 
the diminishing thickness of the gun wall, the maximum enlarge- 
ment of bore probably occurring when the shell is about half way 
Moreover, the driving edges of the rotating band 


a very much greater escape of gas past the shell after it has moved 
a few calibres than when it has merely moved enough to force its 
band into the grooves, and the greatest erosion, if it were caused 
by gas escape, would not occur at the beginning of the rifling, but 
further down the bore. 

4. The latest type guns have much greater muzzle velocities 
than earlier types, mainly because of their larger powder chambers, 
that allow the use of larger charges of powder without much in- 
crease of maximum pressure. If the pressure curves of such guns 
are compared it will be found that from the origin up to the 
point of maximum they do not differ much, the greater velocity 
given by the larger charge being mainly due to the more sustained 
pressure from the point of maximum to the muzzle. The con- 
ditions relating to the escape of gas past the projectile before it 
moves and during the early stages of its motion are, therefore, 
almost the same in high-power and in low-power guns of the same 
calibre using the same sort of powder with about the same maxi- 
mum pressure. But there is an immense difference in the erosions 
of such guns; a 12in. Mark II. gun that has been fired 500 
rounds with velocities not exceeding 2100 f.s. is only eroded to 
about the same extent as a12in. Mark V. gun after 50 rounds with 
2700 f.s. This is clear proof that erosion depends upon the 
quantity of gas—number of heat units—behind the projectile as 
well as upon its quality—pressure and temperature—whereas the 
amount of gas that escapes past the projectile and its erosive 
effect can only depend upon pressure and temperature—the time 
of action being considered constant. 

5. Experiments with gas escaping through vents having shown 
that copper is worn away more rapidly than gun steel, the rotating 
band, past which all the gas that is supposed to erode the bore 
must escape, should be much more eroded than any part of the 
bore by a single round. As a matter of fact, the rotating bands of 
fired projectiles show no signs at all of erosion. 

If the foregoing objections are valid, as they seem to me to be, 
it is impossible to reproduce the conditions of gun erosion by the 





* U.S. Naval Institute, Annapolis, Md. 





escape of the products of combustion of gunpowder through vents. 
Yet the numerous experiments that have been made in this line 
have some value, since they demonstrate that the higher the 
temperature of the gases and the lower the melting point of the 
metal attacked, the more rapidly is the surface softened and worn 
away. The actions in the two cases are not identical, but they are 
near enough alike to allow some conclusions to be drawn from one 
case that will apply to the other. 

On the other hand, we must guard against concluding too much. 
For example, the amount of metal worn away by the gas escaping 
through a vent can be made to vary —s by altering the 
method of ignition of the powder, everything else remaining un- 
changed ; while, in the case of a gun, erosion is not appreciably 
affected by the character of the ignition. And, again, the use of 
water, paraffin, and other substances may greatly reduce the 
erosion caused by gas escaping through a vent, while in guns they 
would be ineffective unless used in such quantities as to reduce 
materially the ballistic results. 

Considering erosion as it actually occurs in a gun of any given 
calibre, it may be shown to depend upon three factors—tempera- 
ture of combustion, weight of charge, and time of action. 

(a) Temperature of combustion 1s generally recognised to be an 
important factor in gun erosion, and to its higher value in the case 
of nitro-glycerine powders is properly attributed their greater 
erosive effect when compared with nitro-cellulose powders. The 
temperatures of combustion of the Italian ballistite and of the 
English cordite are from 500 deg. Cent. to 600 deg. Cent. greater 
than that of the pure sitio-colialons powders used by France and 
the United States, and how great an effect this difference of 
temperatures produces is well illustrated by a comparison of the 
erosions of English and United States naval guns of large calibre. 
The English 12in. Mark VIII. gun is of 35 calibres length of bore, 
and its charge of 167 lb. of cordite imparts a apy | of 2367 f.s. 
to an 850 lb. shell. Our 12in. Mark III. gun is a 40-calibre gun, 
and has an 870 Ib. shell with 2400 f.s. muzzle velocity, the charge 
being 237 Ib. of nitro-cellulose powder. The maximum pressures 
are about the same in each case. In the former gun the “‘ probable 
maximum wear at lin. from commencement of rifling ” is stated in 
the official Treatise on Service Ordnance,, 1904, to be 9.50in. after 
80 rounds, and 0.76 after 130 rounds. In the latter gun the wear 
at the same point is only 0.13in. to 0.15in. after 80 rounds, and 
0.20in. to 0.22in. after 130 rounds. Notwithstanding the cordite 
charge is 70]b. less than the nitro-cellulose charge, its higher 
temperature of combustion results in nearly four times greater 
erosion for somewhat less power developed. 

It is commonly believed that pressure plays an important part in 
producing erosion, and experiments have, in fact, shown that the 
smaller charge of quick powder—of the same chemical character- 
istics—causes as much erosion as the larger charge of slow powder 
required to give the same velocity in a given gun. But the expla- 
nation of this is that at the higher pressure more CO, and less CO 
is formed than at the lower pressure, so that the temperature of 
combustion in the former case is greater than in the latter, and 
the greater quantity of heat from the larger charge is thus com- 
pensated for by the higher temperature of the gases of the smaller 
charge. The exhaustive investigations of Sir Andrew Noble, 
recently published, indicate that there is an increase of about 
100 deg. Cent. in the temperature of combustion of nitro-cellulose 
powders for an increase of maximum pressure from about 13 tons 
to about 18 tons per square inch.* 

(b) Weight of charge is the factor that, for a given kind of 
powder and a given calibre of gun, plays the predominant part in 
producing erosion, [t is the need of larger charges to give greater 
velocities that practically limits the power of modern guns by 
making the wear prohibitive when the power is increased beyond 
a certain point. It is easy enough to get 3000fs., or even more, 
from a gun of 45 or 50 calibres length of bore, but the weight of 
charge required generates such an immense quantity of heat that 
the resulting erosion, even when nitro-cellulose powder is used, is 
too dear a price to pay for the gain of power. 

That even comparatively small guns as now constructed will not 
stand a velocity much in excess of 3000 f.s. for many rounds is 
well illustrated by the competitive test of the Brown and Crozier 
6in. wire-wound guns. The programme of tests contemplated 
250 rounds or more from each of these guns, which had chambers 
large enough for charges of about 80 lb. of nitro-cellulose powder, 
but the Board reported that, due to erosion, the limit of effective- 
ness for firing service projectiles had been reached in 88 rounds 
from one gun. The programme was then altered to 98 rounds, 
the last 10 with excessive charges. The average powder pressure 
for 75 rounds—all that were fired except 13 with reduced and 
10 with excessive tharges—was 40,375 lb. per square inch for one 
gun and 40,760 for the other. The highest velocity in the first 88 
rounds was 3455 f.s. for one and 3533 f.s. for the other gun. In 
the 10 rounds with excessive charges the highest velocities were 
3740 f.s. in one and 3860 f.s. in the other gun. At the end of the 
test of 98 rounds both guns were completely worn out by erosion 
of the bore.+ 

Another illustration of the effect of weight of charge is given by 
a comparison between the United States navy 6in. guns of Marks 
IV. and VI. The former is a 40-calibre gun with a charge of 
about 19 Ib. and a muzzle velocity of 2100 f.s.; the latter is a 
50-calibre gun with a 30 Ib. charge and 2600 f.s. muzzle velocity. 
If we take the average velocity of the projectile while traversing 
the bore to be six-tenths its final velocity, the travels in the two 
guns being respectively 17.2ft. and 20.7ft., it will be seen that 
the time of exposure of the bore at the origin of rifling to the 
action of the gases is almost exactly the same in the two guns 
so that the time factor cannot affect the comparison. The maxi- 
mum service pressures in the two guns are also not far apart 
—15 tons in the former and 16 in the latter. But the maximum 
wear of the gun with 301b. charge after 254 rounds is as great 
as that of the gun with 19 Ib. charge after 1198 rounds, besides 
which the wear extends much further down the bore in the former. 
(Maximum enlargement 0.07lin. in each gun, enlargement 3in. 
forward of origin of rifling 0.055in. in one and only 0.029in. in the 
other.) It is true that the 40-calibre gun uses a cartridge case 
with a mouth cup, while the 50-calibre gun does not ; but I can see 
no reason for supposing that this affects erosion, and the greater 
erosion of the latter gun must, I believe, be attributed to its larger 
powder charge. 

(c) The time of action of the powder gases is the third factor in 
erosion. Its effect is shown by the greater erosion of long than of 
short guns using the same powder charge. In the usual case, 
however, where 5 or even 10 calibres length is added to the bore 
of a gun to gain 100 or 200 f.s. velocity, the increase of erosion is 
unimportant, because the extra time taken to traverse the bore is 
very small—on account of the high velocity of the projectile near 
the muzzle. 

Thus far we have considered the erosion of a gun of fixed 
calibre, but when guns of different calibres are compared the 
time of action becomes the predominant factor in erosion, and a 
new factor, relative surface exposed to the gases, appears. 

In similar guns, similarly loaded, as calibre becomes greater, 
surface area of bore per pound of powder diminishes and time of 
exposure of that surface to the action of the powder gases 
increases—the larger the gun the more heat Fn unit area of bore, 
and the longer it acts on that area. ence there is good 
theoretical ground for supposing that the erosion of similar guns 
will be proportional to about the square of their calibres, and, in 
fact, a 12in. gun does wear at least four times as fast as a 6in. gun 
of the same relative power. 

From all the foregoing we may conclude, I think, that the 





* For a very important correction of Sir Andrew Noble's results see 
“Observations Relatives aux Travaux de Sir A. Noble,” par le Chef 
d’Escadron Bourgoin, de Iartillerie Coloniale. Mémorial de lartillerie 
navale. Part I. 1909. . 

t It will be seen that the statement made in Mr. Yarnell’s article 
already referred to, that these guns fired 100 rounds each with an average 
muzzle velocity of 3600 f.s., goes considerably beyond the facts. 
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movement of the gases over that surface. 
not only be high enough, but must be maintained long enough 
to bring the surface almost, or quite, to the melting point. The 
larger the gun the less the relative surface to be heated and the 
longer the time the heat is applied, hence the ter the erosion. 
Also, the larger the charge the longer the high temperature is 
maintained and the more the erosion. 

That movement of the gases over the heated surface isa requisite 
for erosion is shown by the fact that the rear part of the powder 
chamber is not worn away by repeated firings, nor is the inner 
surface of a bomb in which powder charges are burned for experi- 
mental purposes. Whether this movement of the gases rubs off 
the heated surface of the bore, or merely acts to increase the rate 
of transmission of heat from gases to bore, I do not pretend to say. 





As to the possibility of preventing erosion, the most important 


thing to do is to use powder having a low temperature of combus- 


tion, and the United States navy smokeless powder has the lowest 


temperature of any in use. No advantage is likely to be had from 
the use of special metals for the gun tube, ordinary gun steel being 
apparently the most resisting material that it is practicable to 
employ. If we insist upon high power in guns, we must expect 
them to wear out with comparative rapidity, and the only apparent 
remedy is relining after a certain number of rounds. 
As regards the extent of erosion, many of the statements made, 
even by persons in a position to know the facts, convey an 
erroneous idea because they have been based on experience with 
guns and projectiles not properly designed for the high velocities 
now common. With a suitable profile of bore and properly pro- 
portioned rotating bands a 12in. gun of 45 calibres length of bore, 
such as the United States navy 12in. Mark V. gun, using nitro- 
cellulose powder, will stand 200 rounds at 2700 or 2800 f.s. 
velocity without material loss of accuracy or falling off in velocity, 
and a 6in. gun of equal relative power will probably stand 1 
rounds. Nor is there any danger that the erosion of the guns of 
a ship will produce variations in their ballistics that will affect the 
accuracy of salvo firing. 
I have not referred to Vieille’s ‘‘Study of Erosion,” a translation 
of which forms part of Mr. Yarnell’s article, for the reason that 
it seems to me to relate to a sort of erosion that we do not 
experience in our present guns. I should not presume to oppose 
my own opinion to that of the distinguished French engineer who 
originated our smokeless powder and whose knowledge of interior 
ballistics, based upon profound study and immense experimental 
research, is beyond compare, but the date of his article—published 
in 1901—as well as various statements made in it, seem to me to 
show that he did not have in mind the conditions we now have to 
deal with. At all events, since he wrote,much experience has 
been gained that may well have led to a change of opinion on his 
uotation from the 


rt. 
As bearing on this subject, the following q 
English official ‘‘ Treatise on Service Ordnance ” is interesting :-— 
‘* Erosion is a general term applied to the effects produced by 
the action of gas on the bore of a gun. These effects are of two 
kinds, viz :— 
‘*(1) The gradual enlargement of the bore and smooth wearing 
away of the surface by the action of the gas in rear of the pro- 
jectile, which is called wear, and is independent of the sealing of 
the bore by the projectile. 
‘*(2) The irregular eating away of the surface of the bore in 
holes and gutters, which is called scoring, and is mainly due to 
windage and imperfect sealing of the bore. 
‘These two actions may occur separately or conjointly, and with 
cordite charges the differences are marked. 
‘*In the latest high-velocity B.L. guns, in which the sealing is 
nearly perfect, wear occurs with very slight or no trace of scoring. 
“In R.M.L. guns, where there is considerable windage, the 
scoring is considerable, and the wear practically nil, while in the 
older type of B.L. guns both wear and scoring appear.” 
‘Lhe smooth “‘ wear” described in paragraph (1) of the preceding 
quotation is the only sort of erosion that occurs at the present day 
in United States naval guns, and the statement that it is caused 
‘* by the action of the gas in rear of the projectile and is 
independent of the sealing of the bore by the projectile,” cannot, 
in my opinion, be successfully controverted. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CENTRIFUGAL PUMPS. 


Sir,—As I said in my last letter, the Rees Roturbo pump was only 
in its experimental stages when described by you in 1907, and 
the pumps referred to by Messrs. Holden and Brooke in their letter 
last week are somewhat out of date, but the last paragraph 
accentuates the difference between our points of view. 

In speaking of one of our pumps designed for a lift of 75ft., they 
express surprise at the velocity of flow of ‘‘ nearly 30ft. per second ” 
between the turbine blades which they have calculated would 
occur. As a matter of fact, we should aim at a backward speed of 
35ft. a second, or half the peripheral speed, for the maximum 
efficiency point for these conditions. 

In the case of a Roturbo pump for 150ft. head on a single 
impeller, which was tested in these works under stringent contract 
conditions, more than a year ago, and gave an efficiency of 84 per 
cent., the peripheral speed of the impeller was 100ft. a second, and 
the backward speed through the rim blades approximately 54ft. a 


second. This is not an exceptional case, and the performance was 


repeated two months ago on a duplicate pump. 

Taking the pump tested in Germany, referred to before, the 
peripheral speed was 48ft. per second, and that through the rim 
blades 25ft. a second for the highest efficiency duty. 

In all these cases the speed through the impeller proper or pres- 
sure chamber is negligible. 

The peripheral velocity of a centrifugal pump of the ordinary 
type, designed for a lift of 75ft., varies. It may easily be more 
than 75ft. a second, but it cannot well be less than 60ft. a second, 
controlled by the angle of the blades. 

According to Messrs. Holden and Brooke’s letter, the water 
would leave their impeller with a velocity relative to the impeller 
‘considerably ” less than 30ft. a second. If so, it follows that the 
velocity relative to the casing must be greatly in excess of this 
figure. Consequentiy, the lower velocity in the ordinary type of 
impeller is accompanied by a higher velocity in the casing. 

The energy represented by this latter velocity has to be con- 
verted into pressure by means of an evolute, or guide blades, and 
it is notorious that the conversion of velocity into pressure is a 
comparatively difficult and inefficient operation under conditions 
far more favourable than those existing in a centrifugal pump ; 
for instance, in the expanding part of an injector tube or a 
Venturi pipe 

It would appear, therefore, that, amongst other things, the Rees 
Roturbo impeller reduces the relative importance of this inefficient 
conversion. 

The reduction of wear by equalising the velocity of the water 
between the impeller rim blades, and the fixed casing is an im- 


portant item when considering the life of a centrifugal pump and 
its efficiency after a period of running under adverse conditions, 
say, with gritty water. 

We are doubtful whether Messrs. Holden and Brooke's state- 
ment as to the velocity with which the water leaves the blades of 
an ordinary impelier is generally applicable to the pumps of other 
makers, but it is certain that a low velocity relative to the 


necessary and sufficient conditions for gun erosion are the intense 
heating of a thin film of metal at the surface of the bore and the 
The temperature must 


course, each row of blades should have a different angle ; in prac- 
tice it is not worth the cost. 


fixed casing, and vice versd. 
It was to overcome the 
velocities about equal for al 


Roturbo pressure chamber impeller was evolved. 
(The Rees Roturbo Mfg. Company, Limited), 
Epmvunp 8S. G. REEs, 
Wolverhampton, October 11th. Managing Director. 





PADDLE WHEELS. 


Sir,—In reply to your 
neer” and oe M. 8.” 
which “S, E.” says would be all right if the steamer were 
stationary. 


correspondents ‘‘Superintendent Engi 


‘*R. M. 8.” opens up a big subject, but I think so far as he goes 
an answer may easily be given. It is impossible to obtain a pro- 
pelling force from air or water free to move without imparting 
energy to it, and the change of momentum in one second is the 
exact measure of the force, according to Newton's second law of 


motion. This expressed algebraically is ““, where a is accelera- 
6 

tion in one second and « = weight of water accelerated and g 
= acceleration of gravity. 
formula, although it is neither more nor less than the second law 
of motion. A pressure may exist between water and a guiding 
surface, ¢.g., water running through a pipe with full velocity, due 
to head of pressure, exerts no pressure on the pipe, but if it comes 
to a sharp bend it may exert a great pressure, but this is only a 
stress mae thee by two equal and opposite forces, centrifugal force 
and the resistance of the pipe balancing one another, and, so far 
as the laws of motion are concerned, balanced forces are the same 
as if no forces existed, the pipe cannot impart energy to the water 
nor the water to the pipe. 

““R. M. 8.” mistakes Rankine. 


o c 
force “® the mass ‘ 


“In the 
should be as large as possible and the 


His statement was: 


acceleration a as small as possible, because the energy imparted 
to the water = “© 


in order to obtain the propelling force, and 


which is waste energy, increases as the square of acceleration a.” 
This applies to all propellers without exception—wooden pro- 

pellers for aeroplanes, fishes’ tails, sails, oars, &c. A. R. 

October 10th. 





BLADE PROPORTIONING IN REACTION TYPE STEAM TURBINES. 
Sir,—Referring to the articles on ‘‘ Blade Proportioning in 
Reaction Type Steam Turbines,” which appeared in the issues of 
THE ENGINEER of 23rd and 30th September, I should like to draw 
attention to the method of calculating the steam volumes from 
stage to stage of the turbine. On page 347, at the top of the 
second column, it is stated that the volume at the beginning of the 
first part of the first expansion is 3.56 cubic feet per pound, and 
the volume at the beginning of the second part—i.e., at the end of 
the first part—is 3.56 by 1.24 cubic feet per pound. The ratio 
1.24, indicating the degree of expansion in the first _ is ap- 
parently derived solely from the fact that the exit blade angles in 
the two parts of the expansion are 18 deg. and 20 deg. Now, the 
angle 20 deg. has really nothing to do with what goes on in the 
first part of the expansion. Also, these exit angles may be altered 
within small limits—say between 18 deg. and 20 deg.—without 
materially altering the action of the steam ; but such alteration 
would profoundly affect the volume ratio as derived in the article, 
and hence the whole design. Suppose the exit angle were 18 deg. 
throughout the earlier expansions, the volume ratio would be 
unity—i.e., the steam would not be expanding at all. These 
obviously absurd conclusions evidently require further explanation 
on the part of the writer of the article, whose statements must 
either be based on false reasoning or else couched in such terms as 
to involve complete misunderstanding. 
I would also draw attention to the inequality of distribution of 
the quantities of heat utilised in the various expansions as given 
in Table II. 

Glasgow, October 8th. T. B. Mortey. 


{If Mr. Morley would do me the honour of reading my article 
with greater care, he would find the answer to his difficulties. 
Briefly, perhaps the following may help him. The ratio 1.24 is 
the ratio of the volumes which synchronise with the blade angles 
18deg. and 20deg., as explained in col. 1 of p. 347. In other 
words, the volume is allowed to increase in the ratio of 1 to 1.24 
before the blade angle is corrected to suit it. Theoretically, of 


It is largely a matter of opinion as 
to how many times the angle should be altered before increasing 
the blade height. If, as Mr. Morley supposes, the blade angle of 
both parts of each expansion were 18deg., it would simply mean 
that the second part of the expansion would be very much out of 
synchronism, and the efficiency of the turbine would be materially 
reduced. Mr. Morley will also find the explanation of the 
inequality of the heat utilised for expansion on a reperusal of the 
article.—E. R. B.] 





NAVAL ARCHITECTS—WAKE UP! 


Sir,—Perhaps you may find room in your columns for a subject 
of national importance. 

As is well known, the rulers of our Navy have been long busying 
themselves in abolition and attempted creation. They have 
practically abolished the engineer officer—a thoroughly technical 
eae their new creations betray no wish to become their 
supplanters. Rather the opposite, for being average British youths 
trained for warfare, they want to be ‘‘up among the guns,” and 
not ‘‘down among the engines”—a laudable desire, which is 
stultifying the present scheme of naval education. This is well 
known, and is giving much thought to those who have ur national 
warworthiness at heart. 

Now there is a committee, or commission, or junto--it is hard to 
find a polite term—which is sitting to endeavour to replace our 
present naval architects—second to none—by university-trained 
men. This will mean that our present young naval architects will 
have no prospects of rising beyond a certain poorly paid grade, in 
which they will do all the work and be ‘‘ bossed ” by the U.T. man 
at a higher salary. 

I, for one, object to our nation’s finances being frittered away 
in nepotism, for that is what it amounts to. 

I am not aware that any naval architect of disti yn is one of 
the junto; indeed, I should be prone to believe that no self- 
respecting N.A. would lend himself tosuch efforts, more especially 
as the Institution of Naval Architects has distinctly enjoined the 
proper and best course of learning to become a skilled—not an 
imitation—naval architect. 

What say our young naval architects? Will the Institution of 
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impeller must. be accompanied by a high velocity relative to the 


tical difficulties of getting these 
Fae without loss of efficiency, that, 
apart from other advantages such as self-regulation, the Rees 


opposed to the ideas of our Whitworths, Elders, E 
others who have endowed technical training ¢ 
October 12th. 


Igars, and many 
SARvON, 





LOCOMOTIVE PERFORMANCE, 


Srr,——Your correspondent ‘‘ X.” in your last impression claims a 
saving of 30 per cent. per ton-mile for compound superheater 
engines. May I ask him to tell us on what line this saving has 
been secured, and what is the actual cost in pence and fractions 
of pence of hauling a ton of ‘‘goods” one mile with the normal 
engine, and also with the compound superheater locomotive / 

ctober 12th. SUPERHEATER, 


The wheel I referred to is one of those 








I found the position of the feathering excentric 


This is sometimes called Rankine’s 


high-speed shaping machines from the 1 
pany, Limited, London, have recently placed repeat orders with 
them for thirty-one machines of the same type. These orders 
were taken in competition with twenty-five European and American 





centres by the usual method given in the text-books. Drawing the 

vacations of the velocity of the steamer and the velocity of the edge CATALOGUES. 

of the float entering the water round the axis of the wheel. The 

wheels being curved, the tangent to the curve at the edge was made RICHARDSONS, WESTGARTH AND Co., Limited, Hartlepoo). —An 
nearly parallel to this resultant—a little. flatter to allow for water | interesting pamphlet sent to us by this firm deals with ‘Caseide” 
drawn in by the wheels. This enables the turning force of the | cooling towers. 

engines to begin to act when the edge enters the water, and reach | Pyory aNp HODDLE ACETYLENE COMPANY, Limited, 13] 
a maximum when the float passes the centre. This gives l4in. | Victoria-street, Westminster.—This firm’s new oxy-acety long 
excentricity ; but as the actual excentricity is 18in. the water | \.iding cataloeue has reached us. - 
would strike the forward face as the float entered the water, and ng : Ried z Bae ee OM iS 

the turning force would be suddenly applied with a jerk as the THE HorrMAN MANUFACTURING CompaNy, Chelmsford, I ssex, 
float the centre. —This is a circular which gives prices and other particulars con. 


cerning ‘‘ Hoffman” ball bearing grease. 

Rosert BoyYLe AND Son, Limited, 64, Holborn-viaduct, London, 
—‘*The Progress of Natural Ventilation” is the title of a little 
pamphlet which has been forwarded to us by this firm. 

OzonalrR, Limited, 96, Victoria-street, Westminster, S.W.— From 
this company we have received a pamphlet which gives particulars 
of ozone apparatus specially designed for laboratory and research 
work, 

Morris AND Lister, Limited, Carlton Works, Coventry.— ‘I'his 
is a circular pertaining to testing brakes of the electro-magnetic 
and eddy current types for testing electric, petrol, and other 
motors. 

THe WALSALL ELEcTRICAL Company, 57, Bridge-street, Wal- 
sall.—A pamphlet to hand from this firm has reference to 
ammeters and voltmeters for direct and alternating-current 
circuits. 

SIEMENS BroTHERs, Caxton House, Westminster, S.W.— Two 
new catalogues have been sent to us by this firm ; one has refer- 
ence to electric motor syrens, and the other to vulcanised india- 
rubber wires and cables. 

JoHN BROTHERTON, Limited, Imperial Tube Works, Monmore- 
green, Wolverhampton.—-This is a well got up little catalogue 
having reference to tubes and fittings for gas, water, steam, 
hydraulic, and all engineering purposes. 

THE Strr~inc Borer Company, Limited, 58, Victoria-street, 
Westminster, 8.W.—From this company we have received a well 
got up pamphlet, which describes and sets forth the advantages 
of the Stirling boiler. Many illustrations are given. 

TanGyeEs LimiTep, Cornwall Works, Birmingham.—List No. 172, 
dealing with this firm’s 1909 type of hydraulic jack, has reached 
us. We have also received list No. 165, which illustrates and 
describes the company’s vertical ram pumps, designed for light 
duties, such as for pumping the circulating water of gas engines. 
SANDERS, REHDERS AND Co., Limited, 108, Fenchurch-street, 
E.C,—This is an interesting little publication, having reference to 
the various problems in connection with furnace control. Among 
other things it deals with the combustion of coal, the detection of 
air leaks in boiler settings, the use of the draught gauge, the Sarco 
indicating and recording steam meter, Xc. 

THE Unron Etectric Company, Park-street, Southwark, 
S.E.—A useful little booklet which has just been issued by this 
firm gives instructions for the starting, cleaning, and maintaining 
of direct-current dynamos and motors. The publication, which is 
well illustrated, contains much information, which should prove of 
value to those desirous of acquiring knowledge pertaining to the 
care of electrical machinery of this class, 

THE HIGH-SPEED PLANER RECONSTRUCTION CoMPANY, 26, Mark- 
lane, E.C.—A new catalogue issued by this firm has reference to 
the speeding up of ume machines for high-speed steel. The 
publication is more than an ordinary catalogue, for it gives useful 
information relating to the problem of increasing the speed of the 
table movement, and contains an explanation of the principles on 
which the Mitchell reversing gear operates. 

THE GitBert Arc Lamp Company, Limited, Chingford, Essex. 
A new and well got up catalogue sent to us by this firm deals 
with Gilbert arc lamps and accessories. Lamps for all classes of 
service are illustrated and described, and prices for complete lamps 
and also for the various parts are given. Illustrations are included 
showing the company’s flame arc lamps in use in connection with 
the illumination of an, streets, docks, &c, 

RICHARD KLINGER AND Co., 66, Fenchurch-street, London, 
E.C.—This pamphlet deals with the automatic lubrication of 
locomotives. It describes the ‘‘ Klinger” automatic lubricator, 
and gives information concerning its use. Instructions for 
mounting these lubricators are also included. From the same 
firm we have also received pamphlets dealing with the ‘‘ Klinger’ 
lubricator for motor cars, and the ‘‘ Klinger ” marine lubricator. 
Tue Wirron-KramMer Evectric Too. AND Holst Company, 
Witton, Birmingham.—Catalogue K 18 has been forwarded to us. 
It contains illustrations and particulars of electric hoisting 
machinery of various kinds, including an electric suspension hoist, 
a push travel mono-rail electric hoist, a cab controlled mono-rail 
electric hoist, a three-motion electric crane, an open type electric 
worm-geared winch, an electric spur gear winch, an electric 
friction winch, &c. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Stirling Boiler Company, Limited, and the British Welding 
Company, Limited, have moved their offices from 25 to 5%, 
Victoria-street. 

Mr. C. C. Keep, who has represented Messrs. Manlove, Alliott 
and Co., Limited, of Nottingham, for a number years, has termin- 
ated his connection with that company. He is now in business at 
Palace Chambers, 9, Bridge-street, Westminster, S.W., and is 
devoting his attention to specialities in connection with refuse and 
sewage disposal schemes. 

Tue Commercial Motor Users Association has now moved into 
its new offices on the ground floor at 112, Piccadilly London W. 
The new telephone number and telegraphic address are 4610 
Mayfair and ‘‘ Usamobile, London,” respectively. Mr. Fred. G. 
Bristow, A.C.I.8., who for several years acted as assistant secre- 
tary, succeeds Mr. Rees Jeffreys—now the Secretary of the newly 
constituted Road Board—as secretary of the Association. 








Contracts.—The Italian State Railways, after ordering three 
Ison Engineering Com 





Naval Architects remain silent during this unpatriotic action, so 
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IRON, COAL, AND GENERAL TRADES 
THE BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Improved Outlook. 


Typ outlook for the closing quarter of the year is decidedly 
yroaching settlement of the boilermakers’ dispute 


» peed oT ooai favourable export returns, coupled with the 
and t tao in constructional steel prices, are circumstances which 
ning strengthened the already existing trade improvement. A 
prot winter's business is now assured, and probably also up to 
Easter. 


The Quarterly Meeting. 
Under the foregoing conditions the autumn quarterly 
he Midland iron trade, which was held in Birmingham 


meeting oF t ised by a cheerful and hopeful 
n the 13th inst., was characterised by a cheerful and hopeful tone, 
pot a considerable amount of new business was given out at prices 


which favoured producers. Members of the engineering trades 


be good customers in several departments of the 


ved «to 

eee their requirements being freely expressed, especially for 
sectional steel, in which branch, notwithstanding the recent 
advance s in quotations, a considerable amount of new business was 
transacted. It has been a long time since the general trade out- 
look was better. There was a good attendance at the a 
meeting of buyers and sellers from London, Liverpool, the Nort 
of England and South Wales, and other places, as well as from 
various parts of the Midlands, and the meeting was characterised 
by animation and confidence. 


Constructional Steel. 

The recent rise of 5s, per ton in certain classes of struc- 
tural steel] was well maintained, and some good contracts were 
arranged for on the new basis. Makers quoted as follows :—Angles, 
£6 12s. 6d. to £6 15s. ; girder plates, £7 2s, 6d. to £7 5s.; boiler 
plates, £5 2s. 6d. to £8 5s.; mild steel engineering bars, £6 lis., 
and joists from £6 5s, to £610s. Railway material of various 
kinds was in satisfactory inquiry, including material for axles and 
buffers, and also for railway wagon construction, and for bridge 
and roofing work. Orders were also given out for material needed 
by motor builders, members of the cycle trades, and by mechanical 
engineers, including builders of lathes and other workshop tools. 
In all these cases the market was found to be in favour of the steel 
firms rather than of their customers, and the former were not at all 
particular about booking orders far forward, expecting that prices 
would before long still further advance. Some of the steel masters 
are now well placed for orders for six months ahead. 


Semi-finished Steel. 

It is possible also to give a good account of the condition 
of the semi-finished steel trade, Midland makers sharing with Welsh 
firms in the prevailing betterment. Bessemer sheet bars were 
quoted £5, and Siemens sorts £5 2s, 6d. Local makers of partly 
manufactured steel are well placed for orders, notwithstanding the 
continuance of foreign competition from the Continent, and the 
recent reappearance of the American Steel Trust upon the English 
market. Midland steel firms appear to have no doubt that they 
will be able to hold their own against all comers, and their success 
so far appears to justify their belief. 


Pig Iron. 

There were some good sales of foundry iron and also of 
forge descriptions, alike of serviceable, medium and _ inferior 
grades, and sellers were able to maintain recent rates, and here 
and there to make a little further progress, more especially for 
forward business. Production in this district is being kept well in 
hand, and stocks, so far, are small, The outlook in this depart- 
ment is favourable as regards the probability of a good winter for 
smelters. The prevailing quotations may be given as follows :— 
Cinder forge 48s. 6d.; part-mine, 51s, to 52s.; best all-mine forge, 
85s.; foundry, 90s.; cold-blast, 115s.; Northampton, 49s. 6d. to 
50s. 6d.; and Derbyshire, 51s. 6d. to 52s. 6d. There is very little 
difference in these quotations as compared with either three 
months or six months ago. 


Manufactured Iron. 

Marked bars were re-declared at £8, with a good trade 
for superior classes of work, including Admiralty services. 
Unmarked bars showed an improvement upon the recent experi- 
ence of this branch, and makers quoted £6 5s. Plain sheets, 
doubles, were £7 15s, to £7 17s. 6d., with a brisker inquiry than 
for some time past. Stamping sheets were in good request, and 
some makers reported themselves full up with work till next 
spring. For galvanised corrugated sheets a splendid demand was 
reported upon Indian, Australian, South American, and Japanese 
account. The tonnage of the nine months’ exports, as compared 
with a year ago, has increased from 346,179 tons to 447,277 tons; 
and the value from £4,699,676 to £5,539,552. The quotation was 
firmly maintained, as a rule, at £11 10s. per ton for 24 gauge f.o.b. 
Liverpool, with some firms asking more. Hoops were in moderate 
demand at £6 15s., and the same may be said of gas strip at £6 10s. 
to £6 12s. 6d. Slit nail rods were quiet at £7 5s., but for rivet iron 
there was an increased call at £6 15s. to £7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Better Feeling in Pig Iron. 

THERE was a decidedly better tone prevailing in pig iron 
on the Iron Exchange on Tuesday, caused probably by the fact 
that stocks must need renewing, and also an improving tone in the 
Warrant market under speculative influences. It is also a good 
sign that more orders are being placed with makers. There was a 
better feeling in Scotch brands both on Friday and again on Tues- 
day, prices being firm, whilst Lincolnshire and Middlesbrough iron 
was 6d. to 1s, per ton higher, especially for forward delivery. 
Hematite is steady, and prices have an upward tendency. Makers, 
however, do not seem inclined to committals far forward, the un- 
certainty attending the fuel question being the main cause. 


Finished Iron and Steel. 


_ The better feeling noted last week has been maintained, 
and prices are firm. Foreign billets are said to be dearer, but 
there was no confirmation of this rumour on spot. 


Copper, Lead, and Tin. 


Copper: There was a steady inquiry. Brass tubes were 
rather higher. Lead: Sheets advanced 5s. per ton. Tin ingots: 
English about 20s. per ton higher. 


Quotations. 


ai Pig iron : Lincolnshire, No. 3 foundry, 53s. 6d. ; Stafford- 
t ire, 54s.; Derbyshire, 54s.; Northamptonshire, 55s. 3d.; Middles- 
rough, open brands, 58s. 4d.; October-December, 58s. 10d.; and 
next year, 59s. 4d. Scotch: Gartsherrie, 60s. 9d. to 6ls.; Glen- 
garnock, 60s, to 60s, 6d. {oaiecial 61s.); Eglinton, 59s. to 59s. 3d., 
delivered Manchester. est Coast hematite, 66s.; East Coast 
-_ 63s. 6d., both f.0.t. Delivered Heysham: Gartsherrie, 
7 . 9d. to 59s.; Glengarnock, 58s. to 58s. 6d. (official 59s.) ; 
; bey 57s, to57s. 3d. Delivered Preston: Gartsherrie, 59s. 9d. 
ee -} Glengarnock, 59s, to 59s. 6d. (official 60s.); Eglinton, 
aa bog 58s, 3d. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; 
sheets, £7 7s, 6d, Steel: Bars, £6 12s. 6d. to £6 17s, 6d.; 





£7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 12s. 6d. to £7 17s, 6d.; 
plates for tank, girder, and bridge work, £7 ; English billets, £5 
to £5 5s.; foreign nominal at £4 12s, 6d.; cold drawn steel, 
£9 5s. to £9 10s. Copper: Sheets, £71; tough ingot, £60 to 
£60 10s.; best selected, £60 to £60 10s. per ton ; copper tubes, 
84d. ; brass tubes, 6fd.; condenser, 7?d.; rolled brass, Bia. Tass 
wire, 6$d.; brass turning rods, 64d.; yellow metal, 64d. per lb. 
Sheet lead, £16 10s. per ton. English tin ingots, £160 per ton. 


Lancashire hoo 


The Lancash‘re Coal Trade. 
There was a fair attendance on the Coal Exchange, and it 
was evident that the settlement in the cotton trade has given a 
much needed filip to business. Even at the advanced prices there 
was a fair spot inquiry for house coal, and it was stated that some 
contracts for engine fuel had been put through at about 3d. per 
ton more money. On shipping account trade continues brisk. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The general condition of the hematite pig iron trade is 
much the same as last week, only that there is rather a better 
feeling in anticipation of the promised settlement in the .sbip- 
building dispute, which has been going on for the past few weeks. 
The stoppage of so many men had its effect on the demand for 
steel shipbuilding material, and this naturally eased the demand 
in certain quarters for iron. The demand for iron is steady on 
local account, and steelmakers are taking fair deliveries of metal. 
On general account the request is about the same, some good ship- 
ments having recently been made to home ports. Prices are again 
firmer, with makers quoting 67s. to hs, per ton net f.o.b. 
Warrants, after being down to 64s., are at 65s. per ton net cash, and 
66s. per ton at three months. The stores of warrant iron have been 
largely increased on the week, and now represent in the aggregate 
32,256 tons. The demand for iron ore is well maintained on local 
account, and a good business is being done from Hodbarrow, a big 
tonnage of ore leaving the Duddon for Scotland. Prices are firm, 
with average sorts at lls. to 12s.; good qualities at 15s. to 16s., 
and the best ores are quoted at 20s. per ton net at mines. Spanish 
ores are being imported at from lls, to 20s. per ton delivered to 
West Coast works. Two large cargoes arrived in Barrow last week, 
one from Benisaf and the otber from Les Falaises. 


Steel. 

The steel trade keeps much about the same. There is 
neither any more or any less activity. The work going on is con- 
tined to the rail and a few other departments, but there is still 
nothing being done at Barrow in steel shipbuilding material. For 
rails the demand is steady, if not over brisk, and heavy sections are 
quoted at £5 7s. 6d. per ton. Light rails run about a pound more 
and represent a quiet business, and there is little offering in heavy 
tram sections. ‘Tin bars are being rolled forhome shipment, The 
Barrow hoop and wire works are well employed. A good tonnage 
of chilled wheels is being turned out from the works of the British 
Griffin Company at Barrow. 


Shipbuilding and Engineering. 

At the time of writing there seems every chance of the 
dispute amongst the boilermakers, &c., coming toan end. There 
is a full programme of work before both shipbuilders and engineers 
at Barrow. Considerable progress had been made in the con- 
struction of the huge battleship-cruiser, Princess Royal, up to the 
lock-out, but the delivery will have been materially affected. 
She is 700ft. long, and will have a speed of 30 knots. Engineers, 
besides having plenty of gun work in hand, are busy on marine 
engines of the turbine type. 


Shipments and Fuel. 

The shipments of pig iron last week reached 7893 tons, 
and steel 2002 tons, a combined total of 9895 tons, and a decline 
of 2857 tons. The shipments of pig iron and steel this year show 
an increase of 69,241 tons. The demand for coal is steady and 
ary are unchanged. For coke there is a good request all round. 

Jast Coast sorts are at 22s. per ton delivered. Welsh coke is being 
used in this district. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

THE prospect of an early resumption of work on the part 
of the boilermakers at the shipyards is hailed with satisfaction 
here. Fortunately, the dispute had not caused much loss of work 
to this district, although much further prolongation of the lock-out 
would have had a very adverse effect on the order books of local 
tirms, who had been looking for a steady inflow of orders for 
forgings and castings from shipbuilders. The prospect of a 
speedy settlement has thus brightened the outlook materially, and 
as the local firms with direct shipyard associations have a good 
deal of warship work in hand, the fact that steady progress will 
now be made is likely to benefit their Sheffield departments. 


The Cutlers’ Feast. 

The chief guests at this year’s function, Mr. Haldane, 
Minister for War, and Lord Charles Beresford, visited the Grimes- 
thorpe works of Cammell, Laird and Co. on Tuesday and the Atlas 
Works of John Brown and Co. on Wednesday. At the former the 
party were shown, among an unusually large quantity of armament 
work, the casting of a 40-ton steel ingot to be manufactured into 
a barbette plate for H.M.S. Monarch, the machining of armour- 
plate for half-a-dozen warships, and gun work for the Japanese 
Government. At the Atlas Works the visitors witnessed the 
rolling of a turbine rotor drum on the novel plant possessed by the 
firm for this purpose. 


The Coal Trade. 

There is no great change to note in the condition of the 
coal trade. At the moment shipping is quieter, and now that the 
season is rapidly nearing its end any further stimulus from that 

uarter is unlikely. The official returns of the Hull Chamber of 

‘ommerce records a decline in the tonnage consigned to the port 
during September, the total being 535,312, against 615,120 a year 
ago. For the year to date, however, the figures are 5,120,768, 
against 4,448,144 tons. Exports were last month 358,405 tons, 
against 287,452 tons. 


House Coal. 

The advances in quotation for house coal are firmly main- 
tained, and although a temporary falling off in the demand has 
occurred as a result of the higher prices quoted, the position at 
collieries is no weaker. A much stronger Emaar is expected to 
show itself before long, as up to now the inquiry from the chief 
markets has not been up to the normal. Pit prices :—Best 
Barnsley, 13s. 6d. to 14s. 6d.; ditto, secondary sorts, 10s. 6d. to 
lls. per ton. 


Steam Coal. 
There is not quite so large a tonnage of hard coal going 
for shipment as a short time ago, and at some of the collieries 
stocks show some enlargement. On the other hand, there is a 


growing demand for manufacturing purposes, and a number of 
contracts have been arranged over next year at practically same 
prices as those current now, 
on offer at cheaper rates, 


There are some “‘spot lots” of coal 





Gas Coal, Slacks, and Coke. 

A good tonnage of gas coal is being despatched to the 
shipping ports, but gas nuts are in slow demand, and spot lots are 
offered at low rates. As already reported, the market for slacks 
has been upset by the trouble at the cotton mills, and some 
collieries have found their stocks rapidly accumulating, with the 
result that they were offered at cheaper rates. However, in most 
instances where this accumulation has occurred stocks are being 
put on the ground, to be picked up when there is more activity in 
the market. Now that the cotton lock-out is a thing of the past, 
the outlook is much more cheerful and a steady and improving de- 
mand has set in, which has already gone some way in pre 
prices. The demand for smalls for coking purposes is good, an 
there is little or no stock of best washed aie on hand. Quota- 
tions at pits :—Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 
5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke is steady at 
late rates, viz.:—Best washed, 12s. 6d. to 13s.; unwashed, 11s. to 
12s. per ton at the ovens. 


The Iron Market. 

If anything, a little brighter tone is evident in the iron 
market, but as regards business there is no improvement to record. 
Buyers are either well covered already or prefer to await the 
result of the quarterly meeting at Birmingham before entering 
into fresh commitments. Hematite ironmakers are not pressing 
sales, and for the best brands prices are firmly upheld. In 
common pig iron sales are only for small quantities, users being 
apparently unable to make up their minds whether any further 
purchases would be advantageous just now. The growth in 
warrant stocks seems to be discouraging buying, as consumers are 
not convinced that bottom has been touched with regard to prices. 
Best brands of hematite iron are: West Coast, 79s. to 80s.; 
East Coast, 74s. to 75s. Other quotations are: Lincolnshire, 
No. 3 foundry, 50s. 6d.; ditto, No. 4 foundry, No. 4 forge, 
mottled and white, 49s. 6d.; basic 52s.; Derbyshire, No. 3 
foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all per 
ton net, delivered Sheffield or Rotherham. East Coast hematites, 
mixed numbers, are 71s., less 24 per cent. discount. 


The Steel Trade. 

There is little to add to what has been said in previous 
reports regarding the position of the heavy trades. ith the 
exception of some kinds of railway material, these branches are 
very busy. Full and regular employment now obtains at the 
foundries, while the finishing shops have a great deal of high-class 
work in hand. A final settlement of the boilermakers’ dispute 
will, it is thought, bring forward a good deal of general work that 
has been ‘‘hung up.” The improvement in the finished iron trade 
continues. In the lighter trades there is the usual seasonal revival 
in the plate and cutlery trades for the home market, and the 
export trade continues brisk. For September exports of cutlery 
totalled £74,000, as against £62,000 a year ago, and exports of 
plated goods were £109,567 against £91,182. There is also a con- 
tinued heavy export of agricultural implements and tools and parts. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A SUBSTANTIAL improvement has taken place in the Cleve- 
land pig iron during the last week, and it is a long time since the 
tone of the market was so encouraging. Good orders have been 
secured by the producers, and at fair advances in prices ; in fact, 
higher quotations have ruled than have been reported since the 
latter part of August, and the rise has brought consumers forward 
to buy rather freely. Altogether a more confident feeling has 
manifested itself, and the virtual termination of the dispute 
between the boilermakers and the shipbuilding employers tends to 
strengthen the position of sellers of Cleveland pig iron. Cleve- 
land warrants have been as high this week as 49s. 10d. cash buyers, 
which was better than anything offered since August 24th ; but 
the close on Wednesday was 49s. 7}d., owing to less encouraging 
reports from the United States. No. 3 Cleveland G.M.B. 
pig iron on Monday was as high as 50s. per ton for prompt 
delivery, but on Wednesday the rate was 49s. 9d., with No. 1 
at 53s. 3d.; No. 4 foundry at 48s. 9d.; No. 4 forge at 
48s. 6d.; and mottled and white at 48s., all for early 
delivery. On ‘Change at Middlesbrough on Tuesday the 
Skinningrove Iron Company showed some samples of products 
rolled from the steel made at its new works. The steel was 
made from the molten metal smelted at its blast furnaces from 
exclusively Cleveland ironstone in its 250-ton Talbot furnace. 
The ingots produced were sent to Palmer’s Works at Jarrow, 
where they were rolled into finished steel, which latter had been 
tested by Lloyd’s officials with the best results. The steel will be 
accepted by Lloyd’s, both for shipbuilding and other purposes. 
The test pieces were exhibited on ‘Change. It will probably be 
next March before the Skinningrove Company has its steel- 
rolling mill plant ready for operation, and in the meantime its 
will be producing ingots for rolling down elsewhere. 


Hematite Pig Iron. 

Business this week shows a strong improvement, and the 
outlook has become so good, owing to the virtual termination of 
the dispute between the boilermakers and the shipbuilding 
employers and the undoubted revival in shipbuilding, that makers 
have seen their way to add 6d. per ton to their quotations, the 
latter having been stationary since the latter part of August. 
heavy consumption of hematite pig iron is looked for over the 
next six, and even twelve months, plate and angle manufacturers 
having their books now very well filled with contracts. The price 
of mixed numbers of East Coast hematite pig iron has been raised 
to 63s. per ton for early delivery, but more has to be paid for 
forward delivery—ls. to 1s. 6d. more for the first quarter of next 
year. Rubio ore is coming freely into this district now that the 
Bilbao strikes are over, but consumers are rather disquieted about 
the probability of political disturbances in the north of Spain, 
which will be a more serious matter for ore importers than were 
the late strikes. Merchants are quoting 20s. 6d. per ton for best 
Rubio, delivered in the Tees early, and 21s. 3d. per ton has been 

id for deliveries to be made over the first half of next year. 

hat price has also been agreed upon for Algerian ore for same 
delivery, but the latter is reported to be of richer quality than 
Rubic. Furnace coke, delivered at Middlesbrough, is maintained 
at 16s., and in the renewal of contracts there is less haggling than 
of late, so that the market must be deemed stronger. 


Stocks and Shipments of Pig Iron. 

The stock return this week is not favourable, for though 
demand is brisker and deliveries are fair, Connals have to ~— 
continued increases in their stock of Cleveland pig iron. he 
quantity held on 12th was 480,313 tons, an increase of 7254 tons 
this month. Of this, 436,721 tons were of No. 3 quality, 36,385 
tons were other iron deliverable as standard, and 7207 tons un- 
deliverable as standard. The shipments have not been equal to 
expectations this month, and the statistical position is thus some- 
what disa) pointing. Up to Wednesday night the pig iron exports 
from the Cleveland district reached 31,433 tons, compared with 
42,120 tons last month, 42,623 tons ‘in October, 1909, and 38,121 
tons in October, 1908, to 12th. 


Realised Price of Cleveland Pig Iron. 

The accountants appointed under the sliding-scale 
arrangement have reported that the net average price realised by 
the ironmasters of the North-East of England for the No. 3 Cleve- 
land pig iron which they delivered during the third quarte: of this 
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year was 50s. 5.25d. per ton, that being 8.79d. per ton less than 
was realised in the second quarter of the year, and the wages of 
blast furnacemen in the North of England and at works in other 
districts, which regulate their wages by Cleveland prices, are for 
the current quarter reduced three-quarters of 1 per cent. The 
rates for the carriage or ironmaking materials on the North- 
Eastern Railway will be reduced 1 per cent, as they are regulated 
by sliding scale, based upon the average price realised for No, 3 
pig iron. This is the first decrease which has been reported since 
the second quarter of last year, when 47s. 6.71d. per ton was the 
realised price, that being the lowest that had been announced for 
several years. In the third quarter of 1909 the realised price was 
48s, 3.54d. per ton. The average quoted price for the third 
quarter of the year was somewhat less than the realised price, the 
former figure being 49s. 5.66d. per ton, against 50s. 3.3d. in the 
second quarter and 5ls. 8.7d. in the first quarter. All this year 
the prices of Cleveland pig iron have been declining. 


Teesside Trade. 

The return of the Middlesbrough Chamber of Commerce 
for the third quarter of the year would indicate that the centre of 
the iron and steel industries has not been sharing this year in the 
revival which has become almost general throughout the country, 
and more particularly are the exports ee. Thus the 
total shipments (except coal and coke) from Middlesbrough in the 
third quarter were valued at only £1,735,020, or £459,948 less than 
in the corresponding period of last year, while the value for the 
nine months was £5,665,.693, which was £399,356 less than in the 
first nine months of 1909. The shipments were the worst since 
1905. The pig iron exports from Middlesbrough this year have 
only reached 766,140 tons, whereas in the first nine months of last 
year the quantity was 775,910 tons. Manufactured iron and steel 
shipments this year have reached 491,683 tons, against 478,691 
tons in 1909. e only branch of business which was better than 
last year was shipbuilding, a considerable increase in the tonnage 
launched being reported. A new feature in the shipbuilding 
industry of the Tees is reported in the returns, for Smith’s Dock 
Company, which last year established building yards at South Bank, 
has during the quarter built half a dozen craft tugs end barges, 
which could be taken to pieces for shipment abroad. 


Manufactured Iron and Steel. 

Producers of finished iron and steel, and particularly the 
latter, have been booking orders at a very satisfactory rate since 
this month came in, and as arule are now very well situated. The 
prospects have so much improved that the makers of steel and iron 
plates and steel angles have advanced their quotations 5s. per ton, 
the first alteration that has been announced since the latter part 
of March last, and they are now getting 20s. per ton more than in 
the autumn of last year. The figure for steel and iron 
ship plates is now £6 15s,; for steel boiler plates, £7 10s.; 
and for steel ship angles £6 7s. 6d., all less 24 per cent. f.o.t. 
The advances were not unexpected, seeing how much improve- 
ment there has been in the shipping and shipbuilding industries, 
and how satisfactorily the plate and angle makers had tiled their 
books. It is true the works have been irregularly employed this 
month, but that was not due to actual slackness of trade, it was 
brought about by the lock-out of the boilermakers at the ship- 
yards. Certainly the outlook for producers of all shipbuilding 
materials is most encouraging, and the advances were fully 
justified. Bar, hoop, strip, wire, and sheet manufacturers nearly 
all report an improvement in their respective businesses, but they 
have not been able to get better prices, though the tendency is 
upward. The inquiry is quiet for steel rails, but producers have 
satisfactory orders on their books, and keep the price of heavy 
steel rails at £5 10s. net f.o.b. The galvanised and corrugated 
sheet trade is very brisk, and consumers have to pay £11 10s., less 
4 per cent. f.o.b., for 24 gauge. 


Shipbuilding and Engineering. 

With the lock-out almost as good as ended at the ship- 
yards, a period of uncommonly great activity should be ex- 
perienced by shipbuilders, who have a lot of back work to make 
up after five or six weeks’ dislocation of the production of their 
yards. Apart from this, there are plenty of inquiries for new 
tonnage, and it is likely that 1911 will be for them one of the most 
active they have ever experienced. They have been buying plates 
and angles lately at a great rate, and this has enabled the pro- 
ducers of the latter to advance their quotations 5s. per ton. The 
large amount of warship work which has fallen to the lot of the 
Tyneside shipbuilders has reduced the competition for commercial 
shipbuilding, and, with the substantial improvement in freights, 
the demand for cargo steamers is likely to be well kept up next 
year. It is not surprising, therefore, that all who have to do with 
shipbuilding are very sanguine. Messrs. Hawthorn, Leslie and 
Co., Hebburn, have booked an order for two large iron ore 
steamers for the Swedish Asiatic Steamship Company, also two 
steamers for the Adelaide Steamship Company (Australia). 
Messrs. Wood, Skinner and Co. are to build two hopper barges for 
Messrs. Nuttall and Co., of London. Ship repairing is improving, 
and now that the lock-out is practically over, work on several large 
liners will be proceeded with. Messrs. R. and W. Hawthorn, 
Leslie and Co., St. Peter’s-on-Tyne, have received the order for the 
machinery for the battleship to be built at Devonport. It will be of 
31,000 shaft horse-power. They have in hand also the machinery 
for the Dreadnought Monarch now being built at Elswick. The 
order for the engines for the battleship to be built at Portsmouth 
has been allotted to Parsons Marine Steam Turbine Company, 
Limited, Wallsend. The North-Eastern Railway Company is 
about to start a slag-breaking plant near the Lockerby Ironworks, 
Middlesbrough, capable of supplying a minimum of 300 tons of 
slag ballast per day. 


Cleveland Ironstone Miners’ Wages. 

The Cleveland mine owners and the representatives of the 
miners have had a conference at Middlesbrough this week on the 
subject of the wages to be paid at the ironstone mines during the 
ensuing quarter. The employers, seeing that the realised price of 
Cleveland pig iron had declined 8.79 during the third quarter of 
the year, claimed a reduction of 14 per cent. The men’s repre- 
sentatives did not agree to this, but undertook to submit it to the 
general body of men, and will give their answer shortly. 


Coal and Coke. 


Business is showing more activity, and prices generally 
are stiffer. The advances in freight are bringing continental con- 
sumers forward, as it is not likely that cheaper fuel will be forth- 
coming. Best steam coal is raised to 9s. 6d. per ton f.o.b., with 
8s. 6d. for seconds, while best gas coal is firm at 9s. 9d., with 
seconds at 8s. 9d. Bunker coals are selling more freely, and there 
is more being done in coking coals. Foundry coke is at 17s. per ton 
f.o.b., and furnace coke at 16s., delivered equal to Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 


THE settlement of the cotton trouble in England, and the 
anticipation of an early termination of the lock-out on the Clyde, 
have a decidedly heartening effect on business generally. Mer- 
chants and manufacturers, who had ceased for several weeks to 
enter into engagements, are now ready to purchase material and 
undertake orders, and the business outlook, as a whole, has become 
decidedly more encouraging. It now only wants the acceptation 
of the men by ballot of the agreement adopted at York to put 
an end to a dispute which has arrested the progress of the ship- 





building trade, and was seriously injuring the steel trade as well 
as a variety of other industries. 


The Pig Iron Warrant Market. 

A comparatively large business has been done in pig iron 
warrants in the last few days, and there has been a substantial 
improvement in prices. Cleveland warrants have sold from 
49s, 2d. to 49s. 104d. cash, at 49s. 6d. to 50s, 2d. one month, and 
50s. to 50s. 74d. three months. Transactions are also noted in 
this class of iron at 49s, 10d., and 49s. 104d. seventeen days and 
50s. 3d. for delivery in two months. An advance of about ls. per 
ton has so far been made on Cleveland warrants from the lowest 
price of 48s. 10d. cash touched two or three weeks ago. 


Scotch Makers’ Pig Iron. 

The local demand for Scotch pig iron, which had latterly 
been very poor, has been quite active in the last few days, and a 
large amount of common and special brands has been purchased 
by merchants and consumers in the last few days. There has also 
been a considerable amount of business done for England and 
abroad. The furnaces in blast in Scotland number 84, compared 
with 80 in the past week and 82 at this time last year. Govan 
and Monkland, Nos. 1, are quoted f.a.s at Glasgow, 56s. 6d.; 
Nos. 3, 55s. 6d.; Carnbroe, No. 1, 5¥s. 6d.; No. 3, 56s. 6d.; Clyde, 
No. 1, 61s. 6d.; No. 3, 56s. 6d.; Gartsherrie and Calder, Nos. 1, 
62s.; Nos. 3, 57s.; Shotts, No. 1, 68s.; No. 3, 58s.; Summerlee, 
No. 1, 68s. 6d.; No. 3, . 6d.; Langloan, No. 1, 65s.; 
No. 8, 60s.; Coltness, No. 1, 81s.; No. 3, 60s.; Eglinton, at 
Ardrossan or Troon, No. 1, 57s.; No. 3, 56s.; Glengarnock, at 
Ardrossan, No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, 
No. 1, 60s.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 
63s. 6d.; No. 3, 58s. 6d. per ton. While the above are the quota- 
tions issued by merchants, it should be explained that in some 
cases makers are asking more money, and there isa hardening 
tendency all round. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5517 tons, compared with 7651 in the corres- 
nding week of last year. To Holland, 628 tons were despatched ; 
hina and Japan, 300; Australia, 289 ; Canada, 210; Spain and 
Portugal, 160; Germany, 108 ; South America, 75; France, 65 ; 
Italy, 25; other countries, 115; the coastwise shipments being 
3558 tons, against 3018 in the corresponding week of 1909. The 
arrivals at Grangemouth of pig iron from Cleveland and district 
were smaller than usual, being 5763 tons, and falling short of the 

imports of the corresponding week to the extent of 2468 tons, 


The Hematite Trade. 

Hematite pig iron has been selling more freely than for 
some time past. Buyers had been holding off for a reduction in 
price, but, so far as could be ascertained, business of consequence 
was not done below 67s. 6d. Merchants now quote 68s. to 68s. 6d. 
for delivery at West of Scotland steel works. Cumberland hema- 
tite warrants, which were recently at 64s. cash, are now at 65s. 3d 
to 66s. for delivery in three months, and a considerable amount of 
business has been done at these figures, Twenty steamship cargoes 
of hematite ore reached the Clyde in the past six days, and the 
proportion of imports from Bilbao is increasing. 


Finished Iron and Steel. 

The prospect of an early resumption of work in the ship- 
yards has imparted a much more cheerful complexion to the steel 
trade. Specifications for shipbuilding saabestel are expected soon 
to be available. Independently of the influence thus exerted on 
the trade, the steel makers have entered into large engagements 
since last report for the supply of material. When it was 
intimated last week that steel prices had been advanced in 
England, the steel makers here allowed their customers to place 
orders at the old rates before raising quotations, and merchants 
and consumers have largely availed themselves of the privilege. 
The steel makers are therefore assured of good orders that will 
keep them going for a considerable time. Steel angles are now 

uoted £6 10s.; ship plates, £6 17s. 6d.; and boiler plates, 

7 12s, 6d., all less the usual 5 per cent discount for delivery in 
the Clyde district. A better feeling also characterises the finished 
iron departments, and ironfounders and engineers have the pro- 
spect of more full and regular employment. 


The Coal Trade. 

The better classes of coal for household purposes are 
somewhat dearer in price, and retail merchants have made a con- 
siderable advance in their rates. Shipping business in coal is well 
up to the average, the f.o.b. prices having in some instances a 
hardening tendency. Small hard coal, which had been compara- 
tively neglected in recent weeks, is now in better demand for 
manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

BUSINESS was characterised by a shortage of most of the 
best kinds of first and second-class steams, and a decided rise in 
prices. This was to be expected, when 20,000 of the colliers were 
out on strike. All over the district there was a thorough disturb- 
ance, fortunately unmarked, as in previous times, with disorder. 
The men showed no inclination to resume work, but waited 
patiently the issue. Colliery owners had not much coal to dispose 
of, and the little in a few cases reached high figures. Those who 
could not get served went in for North Country and German coal. 
For spot loading, best large steams touched 17s. Forward delivery 
prices were about 16s, 6d. best steam : drys, ordinaries, and Mon- 
mouthshire coals stiffened, and pitwood shared the advanced condi- 
tion due to so much wood coming from Portugal. 


Present State and Quotations. 


On Monday 10,000 colliers returned to work, and it was 
evident that the most serious condition of things was ending. The 
return of so many infused buoyancy in trade, and gave a certain 
degree of animation upon Change. Ferndale, Mardy, and Aber- 
ghorki pits are now working, but the upset to the orderly run of 
business has been too severe for prompt correction, and it will take 
some time for confidence to be restored. On Tuesday it was 
reported that buyers were holding back, and that business was 
confined within very narrow limits. Spot coals are still scarce, 
and firmness characterises quotations. Best steams, Admiralty 
selections, rule about 16s. 6d. to 16s. 9d., some cases touching 17s. 
Latest quotations :—Best steam, Cardiff, 16s. 6d. to 16s. 9d.; 
best seconds, 16s. to 16s. 3d.; ordinaries, 15s. to 15s. 6d.; best 
drys, 15s. 9d. to 16s. 6d.; ordinary drys, 14s. to 14s. 9d.; 
best washed nuts, 12s. 6d. to 13s.; seconds, lls. 6d. to 12s.; 
best washed peas, lls, 6d. to 12s.; seconds, 10s. to 1ls.; best 
bunker smalls, 8s. 6d. to 8s. 9d.; ordinaries, 7s. 6d. to 
8s.; cargo smalls, 6s. 9d. to 7s. 6d.; inferior sorts, 6s. 
to 6s. 6d.; best Monmouthshire black vein, 15s. to 15s. 3d.; 
ordinary Western Valleys, 14s. to 14s. 6d.; best Eastern Valleys, 
13s. 3d. to 13s. 6d.; seconds, 12s. 9d. to 13s. Bituminous: Very 
best households, 17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; 
No. 3 Rhondda, 17s, to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 
9s. 6d. to 9s, 9d.; No. 2 Rhondda, 11s, 3d. to 11s, 6d.; through, 
9s. 6d. to 10s.; smalls, 7s. to 7s. 3d.; patent fuel, 14s. 3d. to 
15s. 3d. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. 
to 20s.; furnace, 16s. 9d. to 17s, 3d. Pitwood, ex ship, 19s. 6d. 
to 20s. It was stated on Change mid-week that the French State 





railway contracts had been allotted as follows :- Small ‘ 
Pyman, Watson and Co., 127,000 tons; Tabb and Burliteten : 
110,000 tons; Messrs. Evans and Reid, 100,000 tons tn, 
Javon and Co,, 34,000 tons; Mordey Jones and (o,. 
Only ten vessels left on Monday, and largest tonnage was 4000, 
Two vessels with German coal have left for River Plate ag ar 
experiment. Shortage of Admiralty coals sent prices up 9d = 
caused the diversion of coal orders to the North, ana 


>; M 
3000 tory! 


Newport, Mon., Coals. 

Better demand last week, caused in a great measure by 
the stoppages in the Rhondda. This week, though business an 
tolerably steady, there was more quietness than was desirable 7 
business, Only moderate shipments. Quotations maintain ” 
Forward orders good for first half of month; slightly weaker later 
loading. Latest :—Very best black vein, 14s. 9d. to lis.; W = 
Valleys, 14s. to 14s. 3d.; Eastern Valleys, 13s. to 13s. 3d.; othe 
kinds, 12s. 6d. to 12s, 9d.; best smalls, 7s. to 7s. 6d.: ooainaee 
6s. 9d. to 7s,; inferiors, 6s. to 6s, 6d. Bituminons : Best house. 
holds, 15s. 6d. to 16s, 6d.; seconds, 14s. to 15s. Patent fast 
14s, 6d. to 15s. Coke: Foundry, 18s. to 19s.; furnace, 16s, 6d. 
to 17s. 3d. Pitwood, ex ship, 19s. 6d. to 19s 9d.; coal) f.o.b, less 
24 cash, 30 days. bi 


Swansea Coals. 

There was a much increased demand for anthracite coal 
last week, and a degree of briskness in the import trade ; total 
tonnage exports and imports being 24,000 tons larger than in 
corresponding month, Shipments of coal to Russia were 90 tong : 
Sweden, 3420; Norway, 265; Germany, 3790; Holland and 
Belgium, 2785; France, 31,985 tons; Italy, 23.400 tons, In 

tent fuel 1785 tons, France taking 3419; Algeria, 3909. 

exico, 4000. Average output of coal this week, but condition 
somewhat unsettled. Latest:—Good inquiry. Large and best 
malting, hand picked, 22s. to 23s. net; seconds, 18s. to 19s. 6d 
net; big vein, 16s. to 17s. 6d., less 24 ; red vein, lls. 6d. to 
12s. 6d., less 24; machine-made cobbles, 2]s. to 22s, 6d. net: 
Paris nuts, 23s. 6d. to 25s. 6d. net; French nuts, 24s, 6d. 
to 25s. net; German nuts same ; beans, 19s, 6d. to ls. net: 
machine-made lenge peas, 10s. to lls. 6d. net; fine peas, 
9s. to 10s, net ; rabbly culm, 5s. 6d. to 5s. 9d., less 2): duff 
8s, to 3s. 3d. net. Steam coal: Best large, 16s. to l6s. 6d,: 
seconds, 12s. to 12s. 9d. ; bunkers, 9s, 3d. to 10s. ; small, is. 9d, 
to 8s., all less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 
18s. 6d.; through, 14s. 9d. to 15s.; small, 10s. to 1l1s.; patent 
fuel, 15s, 9d. to 14s., all less 24. All coal quotations f.o.b, net 
cash 30 days. The patent fuel industry at Swansea is likely to have 
a considerable increase in manufacture. It is announced that 
three new works are in early promotion—first, the new (raigola: 
second, the Patent Fuel Company ; and the third by a German 
syndicate. Details are not yet to hand. It is noticeable that of 
late large shipments have been made. This week 4000 tons went 
to Vera Cruz, and this has been followed by 2350 tons to Mosta- 
ganem, 750 tons to Cherbourg, 200 tons to Palamos, 800 tons to 
Ancona, and 1300 tons to Naples. 


Swansea Harbour Returns. 

These returns are read with interest as giving « gocd 
official summary of business. Last month—the chairman observed 
at the Swansea meeting this week—the import trade showed a 
falling off of 21,000 tons, spread more or less over the whole of the 
imports. Copper ore fell 4500 tons, iron ore 4300, pyrites 5000 
tons, &c. The tonnage of exports was practically the same as last 
year. The shipments of oul fell about 8000 tons, and of patent 
fuel 3600 tons. The shipments of tin-plates were particularly 
good, aggregating nearly 30,000 tons. The gross revenue im- 
proved by £1617. The result of the month's working was a 
deficiency of £3392. Lord Glanlawe, in seconding, said that the 
deficiency arose principally from the large interest payable on the 
capital of the new King’s Dock, and, of course, they must expect 
a continuance for some time. Fortunately they had a large 
revenue to meet these deficits. The dock would meet the anti- 
cipations and — when constructed. The shipments of tin- 
plates last month were very large. They had sent to Russia 3902 
tons more than last year. Some countries showed a reduction, 
but important places, such as Italy, an increase. The most satis- 
factory point of all was the large increase shown to the United 
States, which amounted to 5532 tons—the largest shipment since 
the McKinley tariff. 


Tin-plate. 

As will be seen from our report of the last harbour returns, 
Swansea, the satisfactory condition of trade, instead of waning, is 
evidently on the increase and extending to all quarters. From the 
centre, Swansea, last week, the shipments went very near 100,000 
boxes. The precise figures were 90,760 boxes; from the works 
came 101,590 boxes, and there were stored in docks and vans 
160,573 boxes. Another good week is evidently in store, heavy 
loadings for the usual destinations and for Chinese and Japanese 
ports being now proceeding, though America this week did not 
figure prominently until Tuesday, when export lists recorded the 
despatch of 20,000 boxes to New York, Latest report, Swansea, 
market firm, with steady prices, demand well sustained. Last 
quotations :—Ordinary tin-plate, Siemens and Bessemer, 14s. 
to 14s. 14d.; ternes, 25s.; C.A. roofing sheets, £9 to £9 10s.: 
big sheets for galvanising, £9 to £9 10s. per ton; finished 
black plates, £11 15s. per ton; galvanised sheets, 24 g., 
£11 10s. to £11 15s. per ton ; block tin, £164 cash and £160 5s. 
three months. Other quotations :—Copper, £56 6s. 3d., and 
£57 3s. 9d. three months; lead: English, £13 7s. 6d. ; Spanish, 
£12 17s. 6d. ; silver, 25¢,d. per ounce. Pig iron: Hematite, 
mixed numbers, 65s. cash and {65s. 3d. month ; Middlesbrough, 
49s. 9d. cash, 50s. month ; Scotch, 55s, 9d. cash, 56s. month : 
Welsh hematite, 69s. to 70s. delivered ; East Coast hematite, 68s. 
to 69s, c.i.f. ; West Coast hematite, 69s. to 70s. c.i.f. ; steel bars : 
Siemens, £5 to £5 2s. 6d.; Bessemer, £5 ; Rubio ore, 19s. 3d. to 
19s. 6d., Newport. 


Iron and Steel. 

Newport has been specially busy on several occasions of 
late with its varied imports for the iron and steel works, &c. This 
week there came in 400 tons pig iron from Whitehaven, 710 tons 
from Middlesbrough, 1500 tons steel sheets and bars from Bruges, 
2860 tons iron ore from San Juan. The previous day 1000 tons 
steel bars came from Rotterdam, 670 tons pig from Middles- 
brough, and a cargo of ore from Bilbao and Aquila. These items 
imply that the iron and steel trades have some vigour remaining. 
Newport reports that the local steel trade was quite equal in pro- 
duction to any week of the past quarter. The re-starting of the 
mills at Crumlyn Burrows by Messrs. Baldwin and Co. was 
spiritedly accomplished, and the first week’s production was in all 
respects a success. Guest and Co., at Dowlais, have now ample 
stock of ore, and are in full vigour. There was a large make last 
week of rails, light and heavy, bars, billets, steel sleepers, and 
angles. 


Lianelly. 

The new tin-plate works are progressing well. Messrs. 
Thomas and Co. also propose to build eight mills at Burry. !t 1s 
also announced that another new works by a local company are to 
be erected in the seaside district. 


Swansea Valley. 

The copper industry is well employed. Williams, Foster 
and Co., Dillwyn’s and Vivians’ spelter factories, actively at work 
for tivedays. The only exceptional trouble seems to be at the 
Swansea Vale Works, where the difficulty ie still unsettled. 
Foundries and engineering firms are in full work, and ample 
orders at the brickyards. 











Oct. 14, 1910 


THE ENGINEER 


425 








eee 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

since the beginning of the present quarter consumers 
en coming forward a little more freely with their contracts, 
as regards prices is reported from all trades. Heavy 
continue to be scarce, but a regular busi- 


have be 
and firmness 


‘ard orders u 
am going on for immediate consumption. The accounts 
al hy the Steel Convention state that last quarter’s 
ances “was satisfactory, although some articles have shown a 


Heavy sorts of railway material had been 
yery well inquired for until a few weeks ago ; now a slackening off 
+, demand can be noticed. Export sales for the first six months of 
the year were 80,000 t. raw steel, higher than during the same 


period last year. 


Sales of the Steel Convention. 
In August of the present year the sales of the Steel Con- 
vention were 493,349 t. Of these 289,069 t. were bars, 58,949 t. 
drawn wire, 84,917 t. plates, 14,497 t. pipes, and 45,917 t. castings. 
The wire and wire nail manufacturers have resolved to maintain 
during the present quarter the prices hitherto ruling. 


decrease in demand. 


The Coal Trade in Germany. 
Nothing of interest can be told of the coal industry in 
Rheinland-Westphalia, though a moderately good business 1s deing 
done both in engine and in house coal, In Upper Silesia* produc- 
tion goes into immediate as ee yom Austro-Hungarian cus- 
tomers purchasing regularly. Local demand has also been good. 


Iron and Steel in Austria-Hungary. 

Little change has occurred in the position of the Austro- 
Hungarian iron trade. The pig iron industry enjoys fair employ- 
ment, although fresh orders are not so numerous, or satisfactory, as 
could be desired. In the steel trade a moderate activity was 
reported last week, and rates are pretty firm. List rates are as 
under :—Witkowitz pig iron, No. 1, 104 to 105 crowns ; the same, 
No. 3, 102 to 103 crowns; hematite, 114 to 116 crowns; spiegeleisen, 
10 to 12 per cent. grade, 130 to 140 crowns ; Styrian bars, 215 to 
225 crowns ; boiler plates, 286 to 296 crowns ; tank plates, 251 to 
261 crowns ; galvanised sheets, 464 crowns ; girders, 235 crowns, 
all per ton, free Vienna. The business in coal is fairly satisfactory, 
the output being about equal to consumption. The requirements 
in gas coal increase slowly. 


Downward Tendency in Belgium. 

A slacking-off in demand could be noticed in some depart- 
ments of the Belgian iron and steel industry during the week now 
past. German competition is exceedingly keen, especially in 
plates, which are somewhat depressed in consequence, and can only 
with difficulty maintain the price of £5 9s. p.t. for heavy sorts ; 
thin plates stand at £5 14s. p.t. Rails are more actively inquired 
for than girders. Inland rates are as follows :—Rails, 150f. to 
155f. p.t.; girders, 147.50f. p.t.; light girders, 132.50f. p.t.; steel 
plates, 142f. to 145f. p.t.; bars in basic, 125f. to 132.50f. p.t.; iron 
bars, 132.50f. to 135f. p.t.; wire rods, 137.50f. p.t., free place of 
consumption. The prices mentioned are all for heavy orders of 
normal execution. A weakening tone is reported from the Belgian 
pig iron trade, and better prices are out of the question for the 
present. Forge pig is unchanged at 68f. p.t.; basic, 72f. to 74f. 
p.t.; foundry pig, 72f. p.t., free place of consumption. The 
Belgian coal trade is exceedingly quiet, and a change is not 
expected till after the large tendering for 750,700 t. for the State 
Railways. There is no life in nuts, and the business in house coal 
is less animated than was anticipated. 


Stiffening Tone in France. 

According to reports given by French ironmasters at a 
recent meeting, rates are very firm,in consequence of an improving 
activity. Changes in quotations have not been resolved upon. 
The current rates are, for consumers, 170f. to 175f. p.t. for 
merchant bars, 190f. to 200f. p.t. for hoops, 195f. p.t. for girders 
and heavy plates. Consumers, however, expecting an advance in 
prices before long, are buying rather freely now, and last week 
large contracts were placed in various departments, The 
French Girder Syndicate has been prolonged for another three 
years; together with the Belgian Girder Syndicate and the 
sectional iron department of the German Steel Convention, the 
French Girder Syndicate forms the International Covention for 
girders. Coal for engine and house fire purposes continues in 
good demand. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October Sth. 

_THERE are some prospects that the era of high prices in the 
United States may soon reach a limit by reason of the abundance 
of cereals. A weakening of prices has already developed in the 
great wheat centres. Reports from Argentine, Australia, and 
other wheat-producing regions of the world make it appear pro- 
bable that export requirements for the coming season will be far 
enough below the average to affect prices of wheat in this country. 
The importing countries of the world are finding some means for 
protection against the high level of prices established on this side. 
‘The present indications are by no means conclusive, but they are 
sufficient to attract the attention of large commercial interests. 
A lower level of prices would be of advantage to the country at 
large, and would react on the iron and steel industry favourably. 
Crude metal still points downward, and the big steel interests are 
running below full capacity. Autumnal orders are coming in 
slowly. A number of enterprises that were expected to send big 
orders to mills are not being heard from. The merchant bar mills 
are more favoured and are running to 80 per cent. of capacity, 
while the tin-plate mills are running to nearly 95 per cent. Only 
moderate provision is being made by consumers of pig iron for 
next year. The manufacturers of wire products count on running 
full time to the close of the year. Manufacturers of structural 
material and plate figure on holding their present output, which 
is from 30 to 40 per cent. below maximum capacity. Manufac- 
turers are, apparently, determined to hold prices at the present 
level in the hope that the discouragement to heavy buying will 
soon pass over, Shipment of copper abroad during the past 
month amounted to 72,000,000 Ib. roduction continues heavy, 
which forbids the prospect of firmer prices. To-day’s quotations 
for electrolytic 124 ther metals as firm under customary con- 
servative demand. Developments in copper-producing sections 
are of a favourable character. 








THE INSTITUTION OF CIviIL ENGINEERS.—The Council of the In- 
stitution of Civil Engineers have made the following awards in 
respect of papers published in Section II. of the ‘ Proceedings ” 
for the session 1909-10 :—A Telford Gold Medal to Major W. W. 
Harts, U.S. Army (Nashville, Tenn.); a Watt Gold Medal to Mr. 
A, Trewby, M.A. (London); a Crampton Prize to Prof. A. H. 
Gibson and Mr, A. oy fas (Manchester) ; and Telford Premiums to 
Messrs, W. R. Baldwin-Wiseman, M.Sc. (Southampton), and 
O. W. Griffith, B.Sc. (London), W. E. Lilley, M.A., D.Sc. (Dublin), 
W. Corin (Sydney), J. A. Saner (Northwich), and F. O. Blackwell 
(New York): They have also awarded the Indian Premium for 


1910 to Mr. C. W. Lloyd-Jones (Secunderabad). 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, thampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent, 











INTERNAL COMBUSTION ENGINES. 


22,815. October 6th, 1909.—AN IMPROVED INTERNAL CoMBUS- 
TION Enotne. Frederick A. E. Jenkins, Chapel House, Gran- 
ville-street, Birmingham. 

This engine is of the radial type, in which the cylinders rotate 
round a common centre, and is intended both for aeroplanes and 
motor cars. The cylinder A contains two pistons B B, and is rigid 
with the propeller shaft C. The centre of each piston is pierced 





by a long bolt D : the top ends of these bolts pass through slots in 


N° 22, B15 








the cylinder walls and are connected by struts E to excentrics F 
mounted loosely on the shaft. The lower ends of the same bolts 
also pass through slots in the cylinder walls, and are connected as 
shown to the suction and compression pistons G H. The car- 
buretter is shown at J, and the fuel tank, surrounding the whole 
engine and rotating with it, at K. Explosive mixture is fired 
between the pistons and at their outer ends alternately. Exhaust 
takes place through a series of ports in the walls of the cylinder.— 
September 14th, 1910. 


DYNAMOS AND MOTORS. 


8410. April 7th, 1910.—IMPROVEMENTS IN ARMATURE WINDINGS 
FOR DYNAMO-ELECTRIC MACHINES, Siemens Brothers’ Dynamo 
Works, Limited, Caxton House, Tothill-street, Westminster. 

In ordinary composite former-wound armature coils, partly for 
the purpose of getting the ends out in the proper order, all the 
conductors have to be turned over or bent at each end of the coil 
in such a manner that an inner conductor before the bend becomes 
an outer conductor after the bend. Such an arrangement is shown 
in Fig. 1, which is made up of three coils, A, B, and C, each having 


N°8410 





two turns. It will be noticed that in consequence of this the 
width of the coil at the bend E is about twice the width of the coil 
where it passes through the armature slot. The present invention 
is illustrated in Fig. 2. It will be observed that whereas there is 
still a turn in the coil at the point F, as in Fig. 1, the turn at E has 
been done away with, and there is at that point only a kink for 
the purpose of changing the level of the top and bottom halves of 
the coi] ina manner which is well understood. At E, therefore, 
the size of the composite coi! is about equal to its size in the arma- 
ture slot. The invention is claimed to be specially useful in con- 
nection with composite coils made up of one or more two-turn coils, 
since in that case the bend at F only occupies circumferentially 
about the same space as the width of a coil in an armature slot, 





and the end connections at the commutator side are only one layer 
deep —September 14th, 1910. 


10,692. April 30th, 1910.—IMPROVEMENTS IN ALTERNATING-CUR- 
RENT DYNAMO-ELECTRIC MACHINES OF THE COMMUTATOR TYPE, 
Allgemeine Elektricitits-Gesellschaft, of Friedrich Karl-Ufer, 
2-4, Berlin. 

With alternating-current commutator machines, in order to 
obtain perfect commutation, the commutating field should vary ac- 
cording to a law which depends upon the speed and the total 
potential impressed upon the motor, independently of whether the 
commutating field is generated by commutating coils or by the 
stator working winding itself. In the ordinary arrangements it is 
not possible for an operator to control a motor from the control 
point with sparkless commutation at all speeds, and the object of 
this invention is to arrange the motor connections so that this may 
be obtained. In the engraving M indicates the rotor of an alter- 
nating-current commutator motor provided with exciting brushes 
E and working brushes A. The rotor working brushes are con- 
nected to the secondary B of the power transformer T. This 


N° 10,692. 
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transformer has another secondary winding C, which supplies 
current to the stator working winding D and the commutating 
coils F, as well as the exciting transformer G. The exciting 
brushes E are connected with the exciting transformer in the 
manner shown. The number of ampére turns on the primary 
winding of the power transformer is regulated by any suitable 
device under the control of the operator, while the voltages sup- 
plied by the two secondary windings C and B are regulated by 
contactors, or separately actuated switches, which operate as a 
function of the speed of the machine. These contactors are not 
shown, but they may be of any known type, and arranged in any 
suitable manner. In order to obtain dependence of the operation 
of the contactors upon the speed of the motor, the contactors may 
be combined with a centrifugal governor carried by the motor, and 
this governor may be arranged to influence mechanically or pneu- 
matically the contactors or separately actuated switches connected 
with the secondary windings C and B. The centrifugal governor 
may, for example, operate to energise or de-energise the tractive 
coils of the contactors according to the speed, or to actuate a 
ae magnet associated with the contactors.—September 14th, 
1910. 


LOCOMOTIVES. 


24,467. October 25th, 1909.—IMPROVEMENTS IN STEAM SUPER- 
HEATERS, Henry William Jacobs, cave of the Atchison, Topeka, 
and Santa Fé Railroad, Topeka, Shawnee, Kansas, U.S.A. 

This is a superheater for locomotives. It is com of two 
distinct elements, a front annular chamber A and a rearward 
chamber B. Each chamber is crossed by a large number of tubes, 
through which the flue gases are led. All joints in the shells of 
these chambers are welded, which process is also adopted for 
securing the tubes. Dry steam is led from the boiler by the pipe 
C into the front chamber A, where, through the agency of baffle 
plates, it is caused to pass three times round the chamber at a high 


N°24,467 





velocity. It is then delivered through the pipe D into the rear 
chamber B. Here baffle plates are again disposed among the 
tubes, so that the steam makes eight horizontal passes across the 
chamber, being finally delivered through the valve E to the 
cylinders. A hood F surrounds the blast-pipe, its purpose being 
to prevent the escape of the flue gases before passing through the 
tubes in the front chamber A. The gases accordingly, after pass- 
ing through the tubes of the chambers B and A, return through 
the central opening in the front chamber. A modification is pro- 
posed wherein the steam is led first through the front chamber, 
secondly through the high-pressure cylinders, thirdly through the 
rear chamber, and finally through the low-pressure cylinders.— 
September 14th, 1910. 


TRANSMISSION OF POWER. 


12,259. May 18th, 1910.—IMPROVEMENTS IN ELECTRO-MAGNETIC 
CLutcHEs, Edward C. H. T. Lugard, St. John’s House, 
Chester. ; 

This clutch is intended to overcome the disadvantageous heating 
sometimes experienced in the flux-transmitting elements of 
magnetic clutches. This end is attained by arranging the clutch 
surfaces outside the magnetic coil and by giving them sufficient 
diameter to prevent the dissipation of heat, generated by their 
friction, into the magnetic contacting gh A channel-section 
ring A contains the current-carrying coils as shown, a thin plate 
being disposed within the core to hold the coils in place and to 
prevent the ingress of dust, &c. This channel and the coils are 
stationary, and may be attached conveniently to some bracket. 

Half the depth of the core is filled by the boss of a block B, a 

flange on which extends round one face of the coil channel. This 

block is keyed to the driving shaft, and on an extension of its boss 
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carries a spider C, on which is formed one of the clutch surfaces. 
second block E is connected to the spider D by means of bolts, 


shown ; this block, sliding on the extended boss of the first block, 
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is pulled into contact therewith by the magnetic flux. 
way the clutch surfaces are caused to engage for the transmission 
of power. Two other modifications are described.—September 14th, 
1910. 


MEASURING AND TESTING INSTRUMENTS. 
21,369. 


Whipple, Sandholme, Whittlesford, Cambridgeshire. 
A disadvantage of radiation pyrometers as ordinarily con 


structed lies in the fact that the readings are influenced not only 
by the nature of the surface of the hot body, but also by the 
The pyrometer herewith 
described overcomes this difficulty, a secondary benefit claimed 
It consists 
of a tube A of definite length and closed at oneend. At the other 


temperature of surrounding bodies. 


for it being that no preliminary focussing is required. 
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end a short-focus concave mirror B is mounted ; C is a sensitive 
temperature element placed at the focus of the mirror B and con- 
nected to the millivoltmeter D. To use the pyrometer the closed 


end of the tube is inserted into the furnace—or otherwise brought N°2497. 

to the temperature of the body being measured—for a length 

equal to several diameters of the tube. The closed end will then 

radiate heat along the tube to the mirro~, which will focus the rays Fis | | ie. 3 

on to the sensitive element C. It will be noticed that this arrange- “af t ¥, — 


ment ensures that the radiation falling on the sensitive element 


comes from a surface—viz., the inside of the closed end—always 


presenting the same features, and that this heat is radiated under 
**black body” conditions. There are three modifications illus- 
trated.— September 14th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 





21,382. September 18th, 1909.—IMPROVEMENTS IN PLANING 
MACHINES, Alfred Eugene Mathewson, of George Richards and 
Co., Limited, Broadheath, near Manchester. 

The means commonly adopted for traversing the tool carriage or 
work table of a planing machine are open to objection. Thus the 
ordinary screw and nut, while more or less satisfactory for the 
cutting stroke, may give serious trouble, owing to its heating up on 
the fast return stroke if the speed of this is above a certain limit. 

In the present machine there are two fast pulleys A, B, and two 


N° 21,382 
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ioose pulleys C,D. These are mounted on a shaft carrying the 
worm E. This worm drives on to a worm wheel mounted ona 
shaft, on which is also the sprocket wheel F. A similar sprocket 
wheel G is carried at the other end of the bed, and by means of an 
endless chain passing over these sprocket wheels and attached to 
the tool carriage the slide is reciprocated. The fast pulley A con- 
trols the slow cutting stroke, while the fast pulley B gives the 
quick return stroke. A belt shifting device, operated by the rod H, 
throws the belts on to the required pulleys at each end of the 
stroke.— September 14th, 1910. 


26,278. November 12th, 1909.—AN ImprRovED Twist Dri1, 
William Sloan Accles, 25, Victoria-street, Westminster.—A 
communication from the Pratt and Whitney Company, of Hart- 
ford, Con necticut, U.S.A. 


N° 26278. 





The drill is formed from a flat rectangular bar, and is twisted, 







In this 


September 18th, 1909.—IMPROVEMENTS IN RADIATION 
wiiPyYRoMETERS, The Cambridge Scientific Instrument Company. - : : : : 
Limited, Tacikeebnin’ i, Cambridge, and Robert Stewa ri | another pinion on the time shaft K, on which a cam L is mounted. 


A | After being twisted the drill is finished by grinding, during which 
process the body portion B is tapered in the ordinary manner. 


as 
— September 14th, 1910. 


27,152. November 22nd, 1909.—-IMPROVEMENTS IN 


Globe Ironworks, Bolton. 
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jecting through slots in the cylinder walls. These pins are coupled 
by the rods C to the crank shaft D, which has two fly-wheel crank 
webs E formed on it. By means of the wheel F on the crank 
shaft power is transmitted through a chain G to the cross shaft 
This shaft carries a worm which meshes with a worm wheel O 
on the tool spindle. A pinion J on the cross shaft engages with 


This cam gives motion to a rod M, which, in turn, operates the 
exhaust valve spindle N. P is a chamber containing the inlet and 
exhaust valves. The whole arrangement is mounted on a cradle 
Q, along which it is fed by means of the handle shown, —September 
14th, 1910. 


MISCELLANEOUS. 


2497. February Ist, 1910.—AN IMPROVED APPARATUS FOR PRO- 
pucING Low TEMPERATURES BY THE EXPANSION OF CoM- 
PRESSED GASES, Franz Leptien, of the Heylandt Gesellschaft mit 
beschriinkter Haftung, Hamburg 30, Germany. 

The ordinary processes of producing low temperatures by the 

expansion of compressed gas take advantage of the cooling effect 

caused by the exertion of internal effort. These processes follow 
the Thomson-Joule law, which may be expressed thus : 

H° = 0.276 (P—p) (272.6/t)2, when H° = fall in temperature, 

P and p = initial and final pressures, and ¢ = initial absolute 

temperature. The disadvantage of these methods will be seen 

from the fact that, as shown by the above formula, there is a drop 
only of about }° in temperature for each atmosphere drop of 
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pressure. If, on the other nand, the gas expands while performing 
external work, the drop in temperature is governed c the law 
H° = t (p/P) (&-1/k). The cooling is thus much more rapid ; but, 
if the cooling be done too quickly, a difficulty arises, in that the 
mechanical parts of the machinery may become frozen up. The 
present invention is intended to overcome this. The cylinder A is 
surrounded at its upper end by chambers B, forming a heat insu- 
lating vacuum jacket. The piston C is packed with several tight- 
fitting rings D and a fibre sleeve E ; F and G are inlet and outlet 
valves respectively. The diameter of the upper part of the cylin- 
der is slightly greater than that of the lower part. In this way the 
motion of the piston is free for the first part of the stroke, but 
towards the nll becomes constrained by the friction of the piston 
rings, so that at this region there is a generation of heat which 
will prevent the freezing up of the parts. The expansion of the 
gas behind the piston is, however, mainly carried on in the insu- 
lated region, so that the required cooling effect is obtained.- 

September 14th, 1910. 





























PORTABLE 
TOOLS FOR DRILLING AND OTHER PURPOSES, Bernard Musgrave, 
Sg 


The tool described in this specification is intended for drilling in 
wood, metal or other substance, and is characterised by the fact 
that the tool proper is rotated by an internal combustion engine, 
the feed being controlled by hand. The cylinder A of the engine 
is provided with an elongated piston fitted with two pins B pro- 
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curved conduit, and in computing the flow according to 


a sui 
rule which takes into account the diameter of the circula aaitable 


T Section, 
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the radius of curvature of the circular conduit where it is 
and the observed difference in pressures. There are thri 


970,469. VALVE, W. Corliss, Providence, R.I.—Filed A 
909, 


iniform, 
’ claims, 
1909. pil 3rd, 
This patent is for a cylindrical valve of fine workmanshi} which 


is carried on a central spindle supported on bearings in such q 


(870,469) 





way that the valve is free from metallic contact with its seat, and 

is surrounded by a film of steam. The axis bearings being outside 

the cylinder can be kept cool. The valve rotates always in the 
same direction. There are twenty-seven claims. 

970,654. Process ror PURIFYING BLAST FURNACE AND OTHER 
Gases, F. Sepulchre, Liege, Belgium.—Original application 
Jjiled January 6th, 1 Divided and this application filed 
November 2nd, 1908. 

This patent is for a method of purifying gas consisting in sub- 

jecting a body of gas to the action of a spray formed by combining 
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streams of suitable liquid and gas, both under pressure, and 
causing the gas saturated by this spray to pass over a body of 
liquid in the form of a thin sheet. There are two claims. 
970,941. Hor-sLast Stove, R. S. Moore, Westminster, London, 
England.- ~Filed September 10th, 1910. ; : 
In a hot-blast stove of the kind described, the combination with 
the outer and intermediate passes of segmental chambers with 














SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





970,965. METHOD oF MEASURING THE FLOW oF FLUIDs, J. B. 
Speed, Berkeley, Cal., assignor of one half to A. M. Hunt, 
Berkeley, Cal.—Filed August 10th, 1909. 

This patent is for a water meter depending on centrifugal force 
for its operation. The method consists in causing the fluid to flow 
through a circular conduit having a bend or turn in its course of at 
least 45 degrees change in direction, this bend having a circular 
cross section substantially equal in diameter to the rest of the 
conduit, in observing the difference in pressure caused by the flow, 





as at A, to form the cutting body, and, as at B, to form the shank. 








which the lower ends of the passes communicate, and of air relief 
valves fitted in the outer wall of the segmental chambers, by means 
of which each of the latter can be placed in communication with 
thé atmosphere independently of the other. 
claims. 


There are three 








SuNDERLAND launched 58 steamers of 160,000 registered 


tons during the nine months ending on the 30th ult., as against 





which exists between the concave and convex parts of the 


41 steamers (90,000 tons) for the corresponding nine months of last 
year. 
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THE INFLUENCE OF DEPTH ON SPEED OF 
FRENCH DESTROYERS. 

4 yresn example of the influence of the depth of water 

on the resistance of vessels at high speeds is afforded | 

b the trials of the French destroyer Tirailleur. This 

y , is one of six, some of which we have already 


destroyer 18 : ag i 
dealt with in former issues—see THE ENGINEER, March 


Date of trial .. 











and the feared complication of the mixed system does not 
really exist. At 20 knots the steering radius is equal to 
260 yards, and the boat stopped in a length of 160 yards 
when running ahead at 20 knots. These figures are very 
satisfactory for such a boat. 
SPEED TRIALS. 
Preliminary builders’ trial—On March 15th, 1909, 


_the builders made several trials to obtain the contract 


TABLE I,—Central Screw. 
5 | 


6th May, 1909. 27th October, 1909 


In the river Gironde the destroyer moved with great 
ease, but on the measured mile off Groix there was a very 
high stern wave, which M. Delaporte, the chief engineer 
of the Breguet firm, concluded was caused by the very 
| small depth of water on the measured mile (66ft. about), 
and causing the critical speed to be 24 knots. 


On November 17th, another trial was made, which 
It became evident 











' confirmed M. Delaporte’s view. 


| 2nd February, 1910. | 23rd February, 1910. 




















Slip of central serew ... .. 0-202 0-206 | 0-202 0-288"  0-209| 0-214 0-216 | 0-216 0-185 | 0-19 | 0-185] 0-173 
Revolutions per minute (N) 175-63 | 179-33 | 183-07 | 206-95 | 181-385 | 187-455 | 183-65 | 187-5 | 246-07 | 201-19 | 314-99 | 339-69 
Speed in knots... we ws 13-622 13-894 14-215 | 14.33 13-938 14-315 13-998 | 14-29 19-48 | 22-93 | 24-96 27-29 
Speed in metres per second... 7 ‘712 | 7-8 | 7-87 7-85 | 717 | 7-2 7-35 | 10-08 | 11-80 | 12-83 | 14.05 
Mhrust of serew in kilogrammes 2990 3175 3250 5220 3275 | 3530 3420 3560 5550 | 7940 | 9090 {10,150 
Propulsive horse-power 279 301-5 316 515-5 321 | 337 328 | 349 743-05 1249 aM 1155 rs ,903 ¥ 
Efficiency of the screw 0-72 0-716 0-72 _ 0-648 0-714 | 0-71 0-708 0-708 0-783 | 0-728 | 0-733 _0-749 
Work absorbed by screw... ‘ 388 421 439 795 450 475 463 493 1015 | 1715 | 2120 2,575 
Internal resistances = 1-15 (N + 30) 242 246 251 278 249 256 251 256 323 | 375 | 403 432 
Indicated horse-power, calculated 630 667 690 1073 699 731 714 749 1338 | 2090 | 2523 3,007 
Indicated horse-power, measured 627 656 714 1094 706 762 716 741 1291 | 2025 2524 3.079 
* Trial with the engine alone, the turbines revolving in vacuo. 
TABLE I1.—First Wing Propellers. 

| 13th March, | 17th 23rd November, 
Date of trial 6th May, 1909. 27th October, 1909. | 1909 4th November, 1909. November, | 1904. 

| (Gironde), 1909. At Quiberon. 
Slip of wing screws... R 0-0765 | 0-0795 0-0895 - 0-155*| 0-0752 0-815 0-237 | 0-230 | 0-310 0-398 0-303 | 0-304 | 0-259 
Revolutions per minute (N | 297 | 803-50 250 | 305-10 314-77 765 503-70 660-200 707 728-70 | 671-50 761-40 
Speed in knots 13-622 | 13-894 14-53 3-938 14-315 28-80 19-22 22-96 24-59 25-411 | 23-16 28-05 
Thrust of screw in kilogrammes 535 566 300 628 7,849 3,330 7,020 8,010 8,620 | 7,300 8,325 
Propulsive horse- power 50 | 53-80 - 53-40 61-60 1,555 | 439 1,105 1,352 1,485 1,160 1,602 
Efficiency of the screw 0-72 0-72 | 0-72 0-72 0-6 0-665 0-616 0-601 0-613 0-612 0-645 
Work absorbed by screw 69-5 | 74-70 74 85-50 2,360 660 1,795 2,190 2,422 1,897 2,488 
Internal resistances = 0-1 N 30 | 30-30 | 25 30-50 31-50 76 50 66 70 73 67 76 
Work on discs (two shafts 199 210 | 209 236 4,870 1,420 3,700 4,520 4,990 5,930 5,130 
Pressure at turbines, kilozrammes H _ _— os 10-40 3-80 8.70 9.9 11-10 9-20 11-45 
Absolute pressure at condenser _ oo — 0-068 0-078 0-082 0-090 | 0-09 | 0-063 0-063 
Consumption of steam per hour - 31,900 13,880 27,300 30,600 33,800 | 28,600 34,750 
Calculated work of dises | | — _— 4,780 1,422 3,680 4,350 4,935 | 93,945 5,225 


* No steam in the turbines ; 





revolving in vacuo under influence of screws. 


1th and June 13th, 1910—but it will be useful to recall | speed of 28 knots. They took place in the river Gironde; , that on the measured mile off Groix the contract speed 


here a few of the main particulars. 


The Tirailleur. 


Length between perpendiculars 207 ft 
Beam i ee 22hft 
Draught at stern ; O}ft. 
Trial displacement erutad .. 450 tons 
Engines... ... .. Reciprocating and Breguet turbines 
Engine cylinders 20in, + 28S-5in. + 4lin. x 20in. 
3000 


1.H.P. (reciprocating only) 


Boilers (du Temple 4 
Grate area. 240 sq. ft. 
Heating surface 9900 sq. ft. 
Pressure eer : 257 Ib. 
Propellers (reciprocating), 4 blades 
Diameter ~ - 6ft. Sin. 
Pitch bP aa vie 9t. 10in. 
Propellers (turbines), 3 blades, Ist set— 
Diameter 4ft. 6in. 
Pitch 5ft. 
2nd set 
Diameter .. ft. 
Piteh ... 4ft. 6in. 


The engines have a closed crank chamber, Up to | 
20 knots the steam passes first through the engines, thence 
in succession through the high-pressure and low-pressure | 
turbines and the condenser. The high-pressure turbine is | 
on the port shaft, the low-pressure on the starboard. The 
high-pressure turbine is 17ft. 6in. long by 3ft. Tin. and 
4ft. Tin. outside diameter; the low-pressure turbine is 
12ft. Zin. long by 5ft. Tin. outside diameter. A Westing- | 
house-Leblane rotary air pump is used. The turbine | 
speeds were as follows:— 


H.P. L.P. 
Kight hours’ trial at 14 knots 340 334 
Five hours’ trial at 24} knots 717 712 
Full power 823 823 


The Breguet turbines are of the multiple disc “ de 
Laval" patent. The blades are made of high tensile 
bronze, they are cold drawn, the length of the blade 
lying in the axis of rolling. The fixed and moving blades 
are dovetailed into slots formed in the inner periphery of | 
the casing and the outer periphery of the rotor and 
riveted in place. 

_ The steam expands from the port high-pressure turbine 
into the starboard low-pressure turbine. As already said, | 
they receive steain from the reciprocating engine up to 
20 knots, and the pressure in that case increases from the 
atmospheric pressure up to 8 Ib. per square inch. 

The designer has succeeded in making the two turbines 
run at the same number of revolutions, even though they | 
are neither the same size nor work at same pressure. On | 
oflicial trials, the numbers of revolutions were :— | 


ye Per minute. | 
Fight hours’ trial at 14 knots } 


ligh-pressure port turbine .. 340 
_Low-pressure starboard turbine 334 
Five hours’ trial at 24-24 knots 

High-pressure turbine . 17 
_ Low-pressure turbine 713 
Full power trial— 

High-pressure turbine .. 823 

Low-pressure turbine 823 


When the stator of the high-pressure turbine was 
Opened for inspection after the final official trials had 
been made there were discovered (1) pieces of zine of 
every shape in the first distributing row of blades; and (2) 
@ bolt (type 10), two screw nuts (t. 10 and 12) in the second 
stage of the turbine. It was easy to see that the zinc | 
came from the steam piping and the bolts and nuts from 
the reciprocating engine. In spite of this the blades, so 
tis stated, were absolutely uninjured. 

The coupling or uncoupling of the reciprocating engine 
and turbines- for cruising is executed with great ease, 


the distance between the buoys was: 6900 m., or nearly 
four English miles ; the depth of water was 11 m., or an 
average of 37ft. The coal consumption was about 66 lb. 
per square foot of grate per hour, and the boilers showed 
a large reserve of power that the engines could have 
easily used. It was therefore to be expected that on the 
full power official trials the speed of 28 knots would be 
easily exceeded. 

Preliminary official trials.—After the first trials at 


| Lorient dockyard it was found necessary to improve the 


steam piping, steam cleaners, &c. It was also found that 
the quantity of bunker coal needed to run 1170 miles at 
14 knots was 57 tons instead of 47 tons as expected. 
Owing to the improvements effected and the extra bunker 


TABLE HI.—VF% 





would never be reached, for, even with a notable increase 
of power, a speed of only 25.14 knots was attained. 
After a long conference the naval authorities gave the 
builders permission to make other trials on the measured 
| mile at Quiberon, where the depth of water is nearly 
equal to that of the river Gironde. There a speed a little 
over 28 knots was easily reached, the engines giving the 
same number of revolutions as in the river Gironde. The 
trials were continued in the high sea, where the depth of 
water was about 200ft., and the engines gave the same 
number of revolutions as off Quiberon or in the river 
Gironde. This trial took place on November 23rd, 1909, 
and confirmed M. Delaporte’s contention that the 
measured mile off Groix was unsuitable for the Tirailleur. 


nal Wing Screws. 














| 5 arch. 22) are 
Date of trial 2nd March, 1910. 23rd February, 1910. ase eta — 
Slip of wing screws... ... 0-051 0-074 0-187 0-225 0-"275 0-208 0-198 0-30 
Revolutions per minute (N 332-44 347-90 540-03 666-85 728-51 777-12 823-417 705 
Speed in knots... ... 2... 13+998 14-291 19-48 22-93 24-96 27-29 29-30 21-76 
Thrust of one screw in kilos...) 635 815 3,800 6,650 7,990 8,470 9,190 9,425 
Propulsive horse-power ... 61 82-80 5us 1,046 1,366 1,587 1,848 1,408 
Efficiency of the screw ... 0-636 0-625 0-652 0-6 0-635 0-644 0-649 0-502 
Work absorbed by screw ....|_ 96 127 780 1,644 2,150 2,462 2,845 2,380 
Internal resistances = 0-1N...| 33 35 54 66 73 78 83 70 
Work on dises (two shafts) 258 324 1,670 3,420 4,445 5,080 5,855 4,900 
Pressure at turbines, kilos. ... _ -- 5 7-70 9-75 11-10 | 12-25 11-30 
Absolute pressure at  con- 
Ge. ae 0-055 0-055 0-06 0-06 0-068 0-06 
| Consumption of steam per 
hour BN Sales o ohg 1 - 14,800 | 24,520 29,700 33,750 | 36,900 34,300 
Calculated work of dises a — 1,675 3,350 4,320 5,150 | 5,850 4,920 
TABLE IV.—Central Sever, 
13th 17th 15th 22nd 
Date of trial March, 4th November, 1909. November,| 23rd October, 1909. March, March, 
1909. 1909. 1910. 19 0. 
Slip of central serew... 2... 0-130 0-19 0-187 0-192 | 0-201 0-2°7 0-160 0-117 — 0-095* 
Revolutions per minute (N) . 342 | 235.12 290-65 313-11 323-71 304-47 343-80 353-95 205 
Speed in knots ... ...... 28-90 19-22 22-96 24-59 25-141 23-16 28-05 29-3 21-78 
Speed in metres per second 14-87 | 9-90 11-81 12-65 12-93 11-92 14-43 15-08 11-2) 
Thrust of screw in kilos.... 8650 | 4610 | 7250 9220 | 101-40 | 9360 9950 10,000 — 220 
Propulsive horse-power ... 1715 | 609 1142 | 1554 | 1750 1490 1915 2,010 
Etficiency of the screw Bs 0-767 | 90-745 0-733 0-725 | 72 0-708 0-748 0-757 
| Work absorbed by screw... .... 2240 817 1558 2150 | 243 2104 2560 2,660 
Internal resistances 1-15 | 
fe it) Mala eer oe baa | 311 363 100 413 391 435 148 
Indicated horse-power, calcu-| | 
lated... bs . | 2674 | 1128 1921 2550 2843 2495 | 2995 3,108 
1 | 





* Trial with turbines alone. Central propeller uncoupled and revolving idly. 


coal, the destroyer displacement increased from the esti- 


mated 414 tons to 450 tons. It was evident that the 
quantity of coal to be burnt to obtain a certain speed was 
not in accordance with the steam delivered to the main 
engines, if the trials made in the river Gironde and others 
at Groix were comparable. 

On November 4th, 1909, progressive trials were carried 
out; the highest speed was only 24.6 knots. It is 
therefore interesting to compare the figures obtained in 
Gironde and those obtained off Groix :— 


aor River 
Off Groix. Ciscoe: 
Revolutions per minute—turbines 765 707 
Reciprocating engine ... 312 313 
Slip—turbines ... oF 24% 30 % 
Reciprocating engine ... 13 % 20 %, 
Loss of speed... ...  ... 15% ai 


| M. Delaporte then obtained permission to change the 
turbine propellers, and to fit screws made according to 
his own private design and formula, which propellers he 
expected would be able to give the destroyer a speed 
| greater than 24 knots on the measured mile off Groix. 
With the new set of propellers a speed of 27.5 knots was 
easily obtained, but it was still -effdent that the depth 
affected the speed of the vessel. ©“ 

On March 15th, 1910, on full power trials off @iiberon, 
an official speed of 28.8 knots was easily maintained. 
| The real speed, it is claimed, was 29.8 knots. The slip 
|on this trial is shown by Fig. 2, whilst the resist- 
‘ance at 24 knots is shown in Fig. 3. The extra- 
| ordinary resistance of the ship at a certain speed was, 
| moreover, clearly shown by the change in the longitudinal 
trim of the destroyer, as well as by the stern wave. The 
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longitudinal inclination was 2 per cent. at 19} knots, 
with large stern wave; 2.5 per cent. at 23 knots, with 
enormous stern wave; 3.7 per cent. at 25 knots, with 


very large stern wave; 3.7 per cent. at 27} knots, with 
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small stern wave. On the measured mile off Quiberon, 
and at a speed of 29.3 knots, there was a very small 
stern wave, and in the river Gironde there was scarcely 
any wave at all, even when the speed was 28 knots. 
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An analysis of the trials shows that the critical speed of 
the Tirailleur is strongly influenced by the depth and 
state of the bottom, the ship driven by the same pro- 
pellers behaving in a different way on different bottoms. 


cluded that at 27.3 knots the Voltigeur shows 15 per cent. 
less resistance than the Tirailleur, and the latter requires 
18 per cent. more power to run the same speed. 


ANALYSIS OF TRIALS. 


We are indebted to M. Delaporte for the complete | 
analysis of the trials, and we cannot do better than to | 


give his observations at length :— 
“4 priori,” he says, “it is possible to determine the 


this table. We may, in the case of the Tirai 
| a close estimation of the passive resistance of the eng} 
by a formula of the form a + 6N, because the preg 4 
| in the valve chests has remained practically constant_it 
| the high-pressure chest it has remained between 12 . 
16 kilos. and 
“Tables II. and III. permit comparisons betw 
power absorbed by the wing propellers, deduced f 
| curves b b' and ¢ c', and the power develope 
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thrust of a given propeller, running at N revolutions, work- | bines. The last is easily determined by the makers when 
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ing behind a hull having a speed V, provided the speed 
x V of the water dragged by the hull in the surroundings 
of the propeller is known. It is just what I propose to do 
for the different conditions of the Tirailleur’s trials. The 
coetticient is easily deduced by making a trial in which the 
screw is driven by the water. On the Tirailleur 

«x = 0.075 for the central propeller, 

x = 0.05 for the wing propellers. 


TABLE V.—Trial with Original Wing Propellers. 











care is taken to control the quantity of steam consumed, 
which I have done in a preliminary set of trials: the 
curve of consumption in terms of pressure has been 
determined by placing between the boiler and the tur- 
bines a calibrated tube. The internal resistance of the 
turbines is so low that an error in their estimation would 
not affect the result. 

“ The verification afforded by Table I. allows us to use 





| 13th 17th 

Date of trial | 6th May, 1909. | 27th October, 1909. March, ith November, 1909. November, | 23rd November, 1909, 
| 1909. 1909. 

Place of trial... Groix. Groix. Gironde. Groix. Groix. Quiberon, 
Thrust of central screw, kilos. ... | 2990 3175 | 8250 6220 3275 3530 8,650 4,610 7,250 9,220 10,140 9,360 9,950 
Thrust of wing screw, kilos. 1070 1139 | 1315 — 600 1115 1255 15,680 6,660 14,040 16,020 17,240 14,600 16,650 
Total thrust, kilos. ee" | 4°60 4305 4765 4620 | 4390 4785 24,330 11.270 21,290 25,250 27,380 23,960 26.600 
Speed in knots .. a * | 13-622 13-894 | 14-215 14-33} 13-938 14-315 "28.9 19-22 22-96 24-59 25-141 23-16 28-05 


| 


It is interesting to note that the resistance of the Tirail- 
leur is greater than that of the Voltigeur. The comparison 
may be made with accuracy for a speed of 27.5 knots, 
which was obtained exactly by both destroyers on pro- 


TABLE VI.—Triel with 


“The determination of the efficiency of the propeller 
requires recourse to other experimental coefticients. I 
have made the calculation for the various screws of the 
Tirailleur, using a private method of my own which I do 


Final Wing PP, ope Ve; s. 





15th 22nd 
Date of trial 2nd February, 1910. 23rd February, 1910. March, March, 

1910. 1910. 
Place of trial Groix. Groix. Quiberon.| Groix. 
Thrust of central screw, kilos. 3420 3560 5,550 7,940 9,090 10,150 10,000 220 
Thrust of wing screw, kilos. 1270 1690 7,600 13,300 15,980 16,940 18,289 18,850 
Total thrust, kilos. 4690 5250 13,150 21,240 25,070 27,191 28,28 18,630 
Speed in knots 13-998 14-291 19-48 22-93 24-96 27-29 29-3 21-78 


gressive trials. This speed is also favourable to the 
Tirailleur, because it is sufficiently far from the critical 
speed of 24 knots. If we accept the following particulars 
as cocrect, the comparison will be: — | 


Tirailleur. Voltigeur. 


Speed really obtained 27-291 27-304 
12, central propeller 4-08 4 

Slip, central propeller 0-175 0-130 
S D*, wing propellers 4-620 4-260 
Slip of wing propellers 0-208 0-203 


leferiing to Fig. 3, it is easy to answer the following ques- 
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tion: The propellers of the Tirailleur developing a thrust | 
“P” in the trial at 27.291; what would be the thrust give.. 
by the same propellers if their diameter was made t ¢ | 
same as the Voltigeur propellers, and if the slips were | 
made equal to the respective values of 0.130 and 0.206? | 
It is found that the thrust of the central propeller would | 
be reduced by 24 per cent. and the wing shaft propellers | 
by 8.8 per cent., therefore the total thrust of the propellers 
would be reduced by 15 per cent. Owing to the perfect 


similitude of both destroyers’ propellers, it may be con- | 


not propose to explain. I shall therefore regard the 
curves shown in Fig. 4 as empirical, but I shall not make | 


use of them till I have shown how closely they agree | that the thrusts indicated by the curves 


with the results of the actual trials. 
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“In Table I. I compare the power absorbed by the 


| central propeller following the curves a and a!— Fig. 4— 


and the indicated horse-power as shown by the diagrams. 
All the trials of which I have particulars are included in 





| the curves a and a' in the preparation of Table I'V., which 
| refers to the central screw, a table in which I have 
| brought together those trials for which I do not know of 
| a high indicated horse-power. 
“In Table V. I show the total thrusts required by the 
vessel. These are resolved into functions of the speed by 
| the curves A BC of diagram Fig. 5. In this diagram 
| curve A illustrates the trials at Groix with the original 
| Screws, curve B illustrates the trials at Quiberon with the 
| original screws, curve C illustrates the trials at Croix with 
| the new screws. On curve B 29.3 knots obtained at 
| Quiberon with the new screws falls. The exactness with 
| which the points 1 and 2 obtained under the abnormal 
conditions (one or two screws revolving idly) should be 
noticed. This is confirmation of the exactness of the 
method adopted. 

“The curves A and C, which are superposed exactly up 
to 24 knots, diverge at this speed. The corresponding 
trials being effected on the same base, we must conclude 
A beyond 
24 knots are not the true thrusts; without doubt cavita- 
tion began at 24 knots in 
the original wing propellers. 
It will be observed that 
the thrust on these screws 
attained at this point about 
52 kilo. per square centi- 
metre of the dise area. It 
is remarkable that in the 
case of free cavitation (that 
of November 17th) _ the 
power furnished by the 
engines is in agreement with 
that calculated as  neces- 
sary for the screws, and 
I should have been disposed 
to anticipate a rather lower 
power in this case. 

“The original side screws 
cavitate freely at 25 knots 
under a pressure equal to 
that produced at 28 knots at 
Quiberon without any appear 
ance of cavitation. This 
confirms an opinion I have 
long held, that there 1s 10 
fixed limit that may be pre- 
scribed for a screw without 
apparent trouble from cavita- 
tion, and that a screw may 
give higher thrust with higher 
speeds. I believe that, as 
a first approximation, we may expect from a given ‘oe 
a thrust proportional to the speed of the boat. 7 “i 
explains why I have traced the curve B, following “ 
points 23,16, 28.05 and 29.3 knots, in such a way as 
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ake it pass slightly below the first-named point. Cavita- 
rome beginning at Groix at 24 knots with the same thrust 


5 was demanded at Quiberon for 23.16, there should have 
oh reduced cavitation at this last speed. The curve 
B follows locally a deformation D. ee 

«] show a straight line A passing through the origin of 
speeds and thrusts and through the point M, where the 
curves A and C diverge. Cavitation clearly increased at 
Groix above 24 knots, because the curve C remains above 
this straight line. It existed at Quiberon at 23.16 knots, 
pecause the curve B is above this same line. 

“Tracing another line A' passing through the same 
origin and the point 23.16 knots on curve B, the cavita- 
tion existing at this point diminishes at Quiberon at 
higher speeds because the curve B lies below the line A’. 
| have introduced on E the result of the preliminary trial 
at Gironde. The thrust is some 3300 kilos. less than that 
required for the same speed at Quiberon. The marked 
less displaced at Gironde (420 tons instead of 450 tons), 
combined with the possible influence of a rather less 
depth of water (11m.), sufficiently explains this difference. 
“Tt will be seen that the original side screws, in reality 
more efficient than those that replaced them, were 
sufficiently powerful in the open sea, but not so at Groix. 
This at a displacement of 450 tons. They would, without 
doubt, have been satisfactory in either case at about 
414 tons. 

«| will conclude with two observations. The first refers 
to the efficiency of different screws. We see that the 
calculated efficiency of the central screw at relatively low 
speeds is notably higher than that of the side screws at 
high speeds. The result is due to the fact that the effi- 
ciency of a screw depends upon its position, and the 
central screw is favoured in this respect. 

“My second observation is to emphasise the precision 
which may be attained in the calculation of turbines and 
their output. 
required one high-pressure turbine and one low-pressure 
turbine on different shafts, and I proposed as a basis of 
calculation that the speed of the two turbines should be 
the same. At low speeds, the reciprocating engine 
exhausting into the turbines, I determined the position 
of the steam admission to the high-pressure turbine in 
such a manner that the same equality of speed of the 
two turbines should be secured at 14 knots. By referring 
to the figures given above, it will be seen how perfectly 
the object aimed at has been attained.” 





RULES FOR SHIPBUILDING. 
By ARTHUR R. LIDDELL. 

Tue ship classification societies are revising and re- 
editing their rules. The movement was begun—some 
years ago, it is true—by the British Corporation, a 
creation of the Clyde shipping interests, which revolted 
against the all-absorbing sway of the older societies, and 
struck out a new line for itself in the formulation of a set 
of rules based on the latest advance in naval science. 

The beginning of the new society was accompanied by 
struggles and difficulties, but after a few years of experi- 
ence had shown that the lightly built British Corporation 
vessels were able to do their work, the older societies 
began to see that they were in danger of losing business 
and would have to abandon their attitude of indifference 
and bid for popular support. 

Lloyd’s Register* led the way with a simplification of its 
seantling formula. Instead of “length x girth of half 
vessel”’ as equation for longitudinal structure, it took 
“length x (breadth + depth),” or approximately “ length 

x girth of whole vessel.” A comparison between 
this rule and the British Corporation rule gives somewhat 
striking results :— 

If the length of a vessel be taken as 500ft., we may 
have dimensions of, say, 500ft. x 7Oft. x 50ft., or 500ft. x 
45ft. x 32ft., according as the section is relatively large or 
relatively small. Without going much beyond usual 
practice we shall then have B + D in the one case = 
120 and in the other = 80, that is to say, the numbers 
would be as 3:2. On the other hand, subject to an 
eventual correction for water pressure, the British 
Corporation number would be the same in each case. 
Still more striking is the comparison with the Bureau 
Veritas, whose equivalent number would be 500ft. x 20ft. 
x50ft. = 1,750,000ft., and 500ft. x 48ft. x 34ft. = 
816,000ft., or as 2.15 to 1. 

The thicknesses of plating thus estimated by the differ- 
ent societies are brought somewhat more into line with 
one another; on the one hand, by the additions for extreme 
proportions provided for by Lloyd’s Register and the 
Bureau Veritas, and on the other, by the limitation for 
water pressure made by the British Corporation, but the 
differences still remain very marked. 

The bottom plating would work out in the three cases 
(L.R., B.V., and B.C.) to 

.82, .875, and .8 ) 7s 

or .68, .72, and .775; Tespectively. 

Now, in considering these results, it must not be 
forgotten that the British Corporation took its rise in the 
land of caution. It would, in fact, appear that the 
corrections and restrictions made by this society go 
further on the safe side than a scientific investigation of 
the results of experience would show to be necessary. 

It is not clear, for instance, why the figures in the table 
for minimum thicknesses of bottom plating to resist 
Water pressure are so large. In a veel of average pro- 
portions the pressure on the bottom plating may, on 
Occasion, be responsible for, perhaps, nearly halt the 
longitudinal stress at which the butts will begin to creep, 
the other half being due to bending of the general struc- 
ture. Assuming a 500ft. x 60ft, x 40ft. ship to require 
& minimum thickness of bottom plating of .8in., a vessel 
of 400ft. x 60ft. x 40ft., which, with a bending moment 
one-fifth less, might have a thickness, perhaps, 7 per cent. 
less, would thus be too cautiously dealt with by this latter 


The arrangement followed in these vessels | 


The relative parts played by water pressure and by the 
longitudinal bending of a vessel are still somewhat 
obscure; but, assuming them to be about equal—as 
regards bottom plating—in a vessel of average proportions 
and taking the latter as a long rectangular box with top, 
bottom, and walls of equal thickness, the stress on the 
bottom due to the moment of resistance + that of water 
pressure due to depth would be approximately the same 
for all practicable variations of breadth and depth. Admit- 
ting that assumptions like the foregoing do not quite 
meet the case, they nevertheless tend to show that in 
framing Table No. 2, which gives minimum thicknesses 
for given depths, the managers of the British Corporation 
were somewhat wanting in the courage of their convic- 
tions, and, indeed, the strain due to water pressure, on the 
average, approaches more nearly to one-third than to one- 
half of the total, and should thus affect the thickness still 
less. A table which gave fair consideration both to the 
water pressure and to the bending moments would, perhaps, 
have become undesirably complicated. But if this allow- 
ance of the British Corporation for water pressure be so 
much too great, what becomes of the thicknesses of 
bottom plating by Lloyd’s rule and the Bureau Veritas 
rule for vessels of large section in relation to their length ? 
They would, for the 500ft. x 70ft. x 50ft. vessel, be about 
20 to 25 per cent. too great. 

Again, if water pressure plays such a large part in the 
total stress on the bottom plating amidships, why are the 
ends of a vessel reduced to the extent that all the regis- 
tration societies allow ? 

When the vessel is pitching, the crest of a wave will, at 
the bow,rise very much higher than the trough amidships, 
which has to be considered in estimating the sagging mo- 
ment, and the resulting pressure on the bottom plating, com- 
bined with that due to the forward motion of the vessel, 
must often bring the equivalent head up to double that 
which enters into the calculation for the plating amidships. 
A comparison with the hogging stresses gives similar results. 
If, then, the water pressure be responsible for half the 
total stress amidships, as will sometimes be the case, 
even when the ship is in the wave hollow, the plating at 
the bow ought not to be reduced and the riveting should 
not be made still weaker in proportion to the plates. The 
Admiralty, by the way, does not make reductions at the 
ends. 

It would appear that the question of thickness of 
plating required to take the longitudinal and water 
pressure stresses is still far from being definitely decided. 

The merit of the abolition of spar-deck, awning-deck, 
and such-like types belongs to the British Corporation. 
The subject has already attracted too much attention to 
require more than a passing notice here. The more 
advanced naval architects have advocated the change 
for many years. 

With regard to the transverse strength, several 
important improvements are to be noted. The framing, 
including the beams, is now arranged on mechanical 
principles, whether perfectly or imperfectly. It may be 
questioned whether the beams of the uppermost deck 
should not be of greater section than those of the decks 
below it, since their end attachments are at the extremi- 
ties of the frames, and are not supported by an upper 
framework as are those of the lower beams. Moreover, 
when seas are shipped, the loads on the upper deck 
beams are of undefinable amount. The rules now given 
for dealing with the framework when the stereotyped 
lower decks, pillars, &c., are to be wholly or partially left 
out are valuable. 

A very considerable alteration in shipbuilding is the 

adoption of standard sections, but it is unfortunate that 
the Register still cannot get rid of the exaggerated 
notion of the importance of weight. This is exemplified 
in the intermediate gradations between standards, which 
appear to be made more by weight than by moment 
of resistance. A beam of unsymmetrical] section, such as 
a channel bar, will, when supported at the ends and 
loaded at the middle, bend out of shape and break under a 
weight smaller than would be expected from a calculation 
of its moment of resistance ; but when its lower flange is 
held fast at the ends, and it is riveted throughout its 
length to an expanse of plating, as is generally the case in 
shipbuilding, the bending and twisting are very much re- 
duced, and the loss of strength due to them probably 
never exceeds a negligible percentage. Want of sufficient 
moment of resistance will seldom be made up for by re- 
duction of loss which the extra stiffness may bring 
with it. 
With regard to bulkheads, the registration societies 
have fallen back on the recommendation of the Bulkhead 
Committee of 1891. To determine whether these are 
sufficient, without recourse to expensive experiments, is 
hardly possible, but the question how much ought to be 
risked—whether one, two, or three compartments, in a 
large vessel—should be assumed open to the sea in order 
to ascertain the greatest head of water likely to be 
experienced, is still debatable. In the meantime the 
societies have agreed to reduce the margin—whether 
rightly or wrongly, time will show. 

In the matter of water-tight sub-divisions, Lloyd’s 
Register still goes by mere numbers of bulkheads without 
requiring an even distribution or one which at all points 
in the length will secure an equal degree of safety against 
foundering. True, many vessels would capsize before 
they sank to their deck-lines; and, if they sank so far, 
they could live for a while only in extremely calm 
weather ; but, if the bulkheads were distributed according 
toa definite plan, a gradation of the danger—or safety —-- 
conditions fairly proportioned to the size of the vessel in 
each case might be attained. The British Corporation 
follows the plan of guarding against the dangers most 
likely to be met with, and paying less heed to the more 
remote ones, and this is a view of the case which admits 
of a good defence. 

Somewhat more attention has also of late been paid to 
riveting. It is not long since we were accustomed to see 


made that third and fourth rows of rivets took as much 
load as the first and second rows. That this is not so has 
long since been clearly demonstrated both theoretically 
and practically, but the custom lived on, and has perhaps 
still not quite died out. From five rows of rivets in a 
lapped butt, at least one row may be deducted; but the 
calculation of area is a convenient subterfuge, and 
accordingly holds its ground. A more rational practice is 
now beginning to prevail, and the numbers of the rivet 
rows are being regulated by the thickness of the plate 
in each case. Whereas formerly extra rows of rivets 
were prescribed when the proportions of length to depth 
began to be excessive, now the number considered 
proportionately suitable is in each case given, whatever 
the length and depth of the vessel; a little more atten- 
tion perhaps might still be given to the effected width of 
the strake, the plates of which are thus end connected. 
The end connections of the main deck stringer are rightly 
given more rivet area than those of the shearstrake, 
which is supported by the stringer, kc. The reason of 
this may not always be realised even by those who 
prescribe it, and the multiplicity of rows of rivets given 
for instance to the butts of the keel-plates, which, in 
view of the centre girder above them, have no chance 
of opening or creeping is, not to be otherwise explained. 

The next step will have to be to proportion the plate 
thickness to the strength of the butt connections. What 
gives way in the outside plating of a vessel is in nearly 
every case the riveting. Generally the butts begin to 
draw and the paint cracks, and when this is noticed the 
class to which the weak vessel belongs is strengthened up, 
in its plating as well as in its riveting, and the signs of 
weakness then cease to be observed. But the plates 
themselves may have been more than strong enough 
already, although no one knows exactly. All that can 
positively be asserted is that the trouble is removed. The 
much felt want is an arrangement by which the plates 
may be reduced in thickness without their end connec- 
tions being weakened, and the hope may be expressed 
that investigation and experiment may shortly take this 
direction. If plates could be thickened at their ends so 
as to take the connections, the want would, to a great 
extent, be met. 

What stands in the way of a thorough reform of ship 
construction on a scientific basis is, on the one hand, 
the expense of the necessary experiments, and on the 
other the difficulties experienced by innovators in reaping 
the fair reward of real improvement. The shipowner 
relies on the classification society; the classification 
society has the tendency to let well alone, avoid risks, 
and accept inventions and new ideas only at a price in 
weight that is almost prohibitive; the shipbuilder has 
not much to gain by lightening his vessels, except on 
special occasions where he has been too sanguine as to 
deadweight and speed results. The greatest gainers 
by improvements—the general community—cannot be 
expected to show the way to better things. 

A new departure that may some day be hoped for is 
the consideration of the relative distribution of weight 
and buoyancy in the apportionment of material to the 
longitudinal structure. It is usually objected that the 
disposition of the weights is uncontrollable, but this is 
true only to a certain extent. A vessel with a large hold 
amidships may, say int extreme cases, have to undergo 
a greater still-water bending moment than one with the 
engines and boilers amidships and the holds before and 
abaft these. The rules have been made as the result of 
experience with the worst cases of this kind; it is clear, 
then, that there must be cases in which the material 
prescribed is excessive. If the arrangement of a vessel 
could be shown to be such that her possible still-water 
bending moments were considerably less than those of the 
most unfavourably arranged vessel for which the rules pro- 
vide scantlings, it would be fair to ask for certain reduc- 
tions in, say, her outside plating and stringers. Again, 
if such reductions were made admissible, more attention 
than at present would no doubt be given to the securing 
of a favourable distribution of the fixed and movable 
weights, a vessel having, say, a relatively small proportion 
of depth to length may be taken very roughly as subjected 
amidships to bending moments due to—(1) water 
pressure ; (2) uneven distribution of weight and buoyancy ; 
and (8) wave action, which may be approximately equal 
in their amounts and may act together. Nos. 1 and 3 
taken at their maximum are constant. If No. 3 can be 
halved, as above illustrated, one-sixth of the total forms 
an additional—perhaps unnecessary—reserve to that 
already existing when 1, 2, and 3 have their maximum 
values. This reserve in strength, be it observed, is indepen- 
dent of what the stevedore may or may not be able togive by 
stowing the cargo he receives in a favourable or unfavour- 
able manner. 

There are still other ways in which the strains on the 
structures of vessels may be reduced, and now that the 
shipping world is beginning to think about such things, it 
is to be hoped that they will successively be taken in 
hand. Meanwhile, we may congratulate ourselves on a 
very considerable amount of recent progress and hope 
for more. 

In the revision of their rules the foreign societies other 
than Bureau Veritas are constrained to play somewhat of 
a waiting game, not because they are less alive to the 
needs of shipbuilding, but rather because their vessels 
have frequently to be classed with Lloyd’s or Veritas as 
well, and too great a divergency from the methods of 
these latter would be inconvenient. Meanwhile, severai 
of these have lately been much in evidence in various 
ways, and they may be expected before long to give a good 
account of themselves. 








TuE Liverpool Tramways Committee is experimenting 
on several of the routes with the new type of car designed by the 
general manager of the Corporation Tramways Department. By 
placing the inside seats transversely, extra accommodation for 
four passengers can be carried on the car, and six more than on 








amount. 





* See Tuk Enoingeer, June 25th, 1909, ae 





elaborate calculations of plate area versus rivet area in 
butts and other such connections, the assumption being 





the average electric tramway car. It also minimises the annoy- 
ance of strap-hanging. 
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TWO HISTORICAL LATHES. 


We are enabled, through the courtesy of Beyer, Peacock 
Limited, of Manchester, and Mr. Last, the 





Co., . 
ee of the Science Museum at South Kensington, to 
illustrate two lathes which form irreplacable links in the 


history of machine tools. Both these machines, which it 
ig no misuse of language to describe as extraordinary, 
were invented and made by Richard Roberts, that 
remarkable genius who carried forward principles of 
design learnt from Maudsley. One of the lathes may 
now be seen at South Kensington, and it is to be 





Fig. 1—SLIDING LATHE BED 


hoped that the other, which is still in the possession 
of Beyer, Peacock and Co., Limited, may one day join it. 
It is most desirable that the all too meagre collection of 
historical tools should be augmented by the addition of 
such machines as still exist. Unfortunately, many very 
interesting specimens have been allowed to go to the scrap 
heap, and it is the more important that those which 
remain should be carefully preserved. 

The visitor to South Kensington will do.well when ne 
studies Roberts’ lathe to compare it with the little 
Maudsley screw-cutting lathe which may be seen in a 
ease beside it. There can be no doubt that Roberts saw 
Maudsley’s early screw-cutting slide rests, and it is 
possible that he was actually the first to extend the 

















Fig. 2-SCREW-CUTTING LATHE BED 


principle to ordinary sliding ; indeed, Sir William Bailey 
has stated that the lathe we are now dealing with was 
the first true sliding lathe. This is only strictly true in 
the sense that the machine was not also suitable for 
screw-cutting, for it is certain that Maudsley used his 
rests for parallel turning as well as for cutting threads. 
But however that may be, it subtracts nothing from the 
wonder of Roberts’ invention, for in his lathes built 
ninety odd years ago we see a combination of devices 
which are eminently modern. Look, for example, at the 
forms of the beds, of which we give cross sections in 
Figs. 1 and 2. Here we have the principle of the 
narrow guide strip and the inverted vee combined. The 
saddle is guided and supported entirely on the front 
shear, on which in the sliding lathe it is held by a keep 
with means for adjustment below; in the screw-cutting 
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Fig. 3—SCREW-CUTTING TOOL-BOX 











lathe it depends entirely on its weight and the downward 
pressure of the tool to keep it steady. This plan appears 
to have been entirely successful, and must have materially 
reduced the cost of production. Or take, again, the 
change feed gear in the sliding lathe. Not only does it 
anticipate feed boxes in general, but it is actually of a 
type that is still employed. Again, consider the tool 
posts, they are quite modern; in the sliding lathe 
the box supported on a single stud could almost be 
used like a turret—two tools could certainly be used 
in it—whilst in the screw-cutting lathe means are pro- 
vided for tilting the tool when cutting deep square 
threads, Beyer, Peacock and Co. have kindly made 
& drawing of this box for us, which we reproduce in 
Fig. 3. The box proper is, it will be seen, cylindrical 





with a rectangular axial hole for the tool. A bridle 
embraces it and an excentric bolt below—a device handed 
down to us, and stil] used in many small lathes—pulls the 
cylinder on to its seat. A big lug on the cylinder takes 
the end thrust. In both lathes the loose poppets are so 
placed that the saddles can pass them, and the arrange- 
ment for setting up the centres is very little different from 
that still used in scores of cases. 

We have endeavoured to clear up one or two points 
about the history of these two tools which seemed to us 
doubtful, and in this we have been greatly assisted by 
Beyer, Peacock and ‘Co., Limited. We may, in the first 
place print a letter written by the late Mr. Richard 
Peacock in 1885, to Mr. Ford, who was at that time 
curator of the Patent Museum :— 

Gorton Foundry, Manchester, January 15th, 1885. 
RICHARD ROBERTS’ LATHES. 

Dear Mr, Ford,—In reply to your inquiry re the two original 
lathes in the —— of my firm, I find that the slide lathe is 
marked ‘‘ Richard Roberts, 1817.” 

The screw-cutting lathe is marked ‘‘ Sharp, Roberts and Co.,” 
but there is no date upon it. I always understood the late Mr. 
Roberts (who was an old friend of mine) to say that he made the 
slide lathe first and then the screw-cutting lathe to suit and follow 
it, and the character of their designs shows that they were both 
made about the same period. 

We formerly had an old foreman named Woodcock who was 
with Roberts at the time these lathes were made, and he used to 
say that the screw-cutting lathe was made about three years after 
the slide lathe, and that being so, the former would be made in or 
about 1820. 

We had the lathes direct from Richard Roberts himself when he 
gave up business, so that they have never been in other hands than 
his and ours, and he was particularly anxious that my late partner, 
Charles Beyer--who was many years Mr. Roberts’ chief assistant at 
Sharp, Roberts and Co.-and myself should have them ‘to take 
care of,” as he used to say. 

We received them in 1854, and they are still at work and have 
been ever since, doing it equally well with any tools—of their class 

in our place.—I am, yours faithfully, 

Mr. Saml. Ford, (Signed) 

The Patent Museum, 
Science and Art Department, 
South Kensington, London, S.W. 

This letter practically settles the dates when the lathes 
were made. he mark to which Mr. Peacock refers— 
tichard Roberts, 1817—is stamped on the slide rest, and it 
occurred to us that parts of the lathe had at one time and 
another been added subsequently. The peculiar way in 
which the brackets for the back gear are fastened to the 

pet head seemed to suggest that they were an after- 
thought, but inquiries have elicited the fact thatthe head was 
originally made in this way on account of the difficulty of 
casting the brackets and poppet as a whole. The tool 
post of the sliding lathe looked also to be later, being in 
an excellent state of preservation, but we are informed 
that it is the original post, and its fine condition is due 
to the fact that many years ago it was laid aside and only 
replaced when the lathe was sent to the museum. There 
is no doubt that the machine is almost exactly as it was 
when it left Roberts’ hand, except for the lead-screw and 
nut, which were renewed about six years ago, and the 
small cog wheel on the back gear which was replaced at 
the same time. To show with what respect the owners 
treated the old lathe we may mention that instead of 
replacing the back gear shaft, which had worked very 
thin, they bushed the holes, so that as much as possible 


R. PEACOCK. 


| of the original tool might be preserved. 


It will be noticed that the change-speed gear of the 
sliding lathe is fitted with a pair of large bevel wheels, 
with a two-sided jaw clutch between them. This clutch 
could be operated by a long rod running through the 
saddle, so stopping or reversing the feed. The clutch, it 
will be seen, is operated by an elaborate linkage, which is 
so arranged that if lugs had been placed upon the rod 
they would have reversed the motion of the saddle auto- 
matically. No lugs or tappets are to be seen, but since 
the linkage could have been greatly simplified if the revers- 
ing or stopping action of the saddle was not required some 
support is given to the evidence of an oid workman, who 
says that the lathe was used for cutting key-ways. In 
any case, however, as the lead screw nut is not split, the 
quickest way to return the saddle would have been by 
reversing the screw, so that the evidence is not conclu- 
sive. It is, however, partially supported by the pulley on 
the near bevel wheel. This pulley, the old workman 
says, was used to drive the lead screw for key-way cutting, 
the belt being slipped off the cone pulleys. He is possibly 
correct, but it is, on the other hand, not improbable that 
the pulley was used to give a quick return to the saddle. 
It would be interesting to learn when long key-ways came 
first into use. Flats were, of course, used in the early 
days, and it is not very likely they would have been 
machined ina lathe. Whilst we are on this point, we 
may mention that the saddle can be run back by the 
handle on its side. This is connected by a pair of wheels 
to the lead screw nut. The wheels have fine teeth and a 
pawl falls into one to hold it fast and prevent the nut 
revolving when sliding by power. These handle, wheels 
and revolving nut provided a sensitive hand adjustment. 

The change feed gear is too well known to need descrip- 
tion, but we may mention that the driving pinion is 
shrouded on both sides, and in order to move it from one 
circle of pins to another the pin plate is pressed down 
against a spring. The pinion is then slid along the spindle 
into the required position, and the spring pushes the plate 
up again. The arrangement for operating the back gear 
is pretty obvious. There are two sliding blocks and cams 
on the ends of the levers. There can be little or no doubt 
that this lathe was never used for screw cutting. We 
may add that the centres are 94in. and the maximum 
length of work is 6ft. 

We now turn to the screw-cutting lathe of 1820. It 
will be seen at once from the illustration that it was 
purely a screw-cutting machine and nothing else. Screw 
cutting in the early days was considered as an operation 
apart, and many examples exist of early devices for pro- 
ducing screws and for doing nothing else. No one 
thought of turning and screw cutting in the same 
machine. Hence we see this tool of Roberts—which 
must have been a giant for its time—quite unsuitable for 





anything save the one purpose, but for that admirably 
adapted. The general design, however, cannot be 
regarded as equal with that of the sliding lathe, the 
overhang of the headstock giving it a distinctly weak 
appearance. 

In the method of driving the order to which we are 
accustomed is reversed. The belt pulley is on the lead 
screw, and the spindle is driven by the change wheels. 
On the spindle a catch plate is mounted to permit of 
simple dividing when cutting multiple threads. The lead 
screw nut is solid, and the screw has to be reversed by 
the overhead motion to return the saddle. The lever on the 
side of the saddle provides a quick withdraw motion for the 
tool, and the little hand wheel adjusts the cut. There 
are several lead screws—some of which are believed to 
be the originals—so that a great variety of threads may 
becut. It is an astonishing fact that until quite recently 
this machine was kept in use for cutting the reversing 
screws of locomotives. How it would have rejoiced 
Roberts’ heart to see one of his tools actually working 
side by side with machines ninety years its junior! We 
do sincerely trust, now that this splendid relic has at last 
retired from work, it may be allowed to join its brother 
in the otiwm cum dignitate of the South Kensington 
Museum. 








TURBINE TROUBLES. 


Marine steam turbines of the Parsons type have now 
been in service for some years, so that it becomes possible 
to discuss the troubles to which they have shown them- 
selves liable with some degree of fulness. Doubtless a 
large proportion of the earlier mishaps were such as are 
common to all radical departures from existing practice, 
until undesirable features are eliminated from the design 
and experience is gained in operation. However, 
although the design of the marine steam turbine has 
been considerably improved, and a long experience gained 
in service, it is still not altogether free from breakdowns. 
The greater number of accidents are seldom heard of out- 
side a limited circle, as, naturally, those involved do not 
advertise such occurrences; but it is very safe to say that 
there are few, if any, firms manufacturing steam turbines 
for marine work who are without some unfortunate 
experiences. 

In view of the thousands of blades in the Parsons 
turbine, the fine clearances, and varying conditions of 
temperature, &c., it is not surprising that blading troubles 
predominate, and it may be said that, apart from the 
blading, the possibility of breakdown is very remote. 

In comparison with reciprocating engines, it must be 
admitted that the turbine is much freer from accidents. 
However, with the reciprocating engine most of the work- 
ing parts are visible and accessible, and the trained eye 
and ear can usually locate and remedy trouble before 
mishap occurs. In addition, there are few conceivable 
breakdowns with a reciprocating engine which cannot be 
repaired at sea. 

With the turbine the circumstances are very different. 
The condition of the blading and dummy rings, the most 
vital parts, must be largely taken on trust, and a break- 
down due to blading troubles is usually of such a nature 
as to preclude the possibility of repair at sea. 

The overhauling of a set of turbines is generally a long 
process, necessitating the dismantling and stowing of a 
great many parts, the breaking of numerous joints, and 
often the erection of a considerable amount of gear before 
the turbine casings and rotors can be lifted and the state 
of the blading, &c., ascertained. In the majority of cases 
a week at least is necessary for such an overhaul, while, 
with the larger installations, more than twice or even three 
times that period would not be too long. Thus, it is not 
an operation which an engineer-in-charge would be anxious 
to undertake. With reciprocating machinery it is the 
usual practice to take off the cylinder covers and examine 
the cylinders, pistons and valves, and also thoroughly to 
overhaul all the working parts at frequent intervals as a 
matter of routine. As explained above, the corresponding 
examination with the turbine system is a much more 
serious business, so that it is carried out at longer inter- 
vals, and the operating engineer is often entirely ignorant 
regarding the state of the blading, kc. The statement is 
sometimes made that if a turbine is not giving any 
trouble it is bestleftalone. This statement requires some 
modification. No doubt a turbine is best left alone so 
far as any interference with the dummy clearance is con- 
cerned, but an engineer-in-charge cannot see the 
interior of his turbines too often. In some cases an 
examination has revealed a state of affairs which 
would, sooner or later, have led to disaster, although 
there was no external indication of anything un- 
usual. In the writer’s opinion everything possible 
should be done to facilitate overhauling, as this is a dis- 
tinctly weak feature of most turbine installations. The 
lifting gear should be as simple and direct as possible, and 
every effort should be made to reduce the necessary dis- 
mantling of pipe connections, &c., to a minimum. 

Let us now turn our attention to the various causes of 
blading troubles. A large proportion is due to the rotor 
or casing blade tips coming into contact with the casing 
or rotor respectively, and, although it is now the usual 
practice.to thin the tips of the blades, the effects are only 
modified by this means. The disappearance of the 
running clearance can generally be traced to some of the 
various causes about to be discussed, but it is indisput- 
able that in many cases an increase in the clearances 
would have avoided accident. This raises the question as 
to whether the usual running clearances are adequate. 
Theoretically, of course, reduction in blade tip clearances 
is syronymous with an increase of economy, but in actual 
practice slight increases over those advised by the 
patentees do not seem materially to increase the steam 
consumption. Thus, one of the latest British scout 
cruisers achieved remarkably economical results, in spite 
of the fact that her clearances were all some five- 
thousandths of an inch greater than designed. On the 
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other hand, a well-known firm obtained very good results 
with the turbines of a British battleship, and attributed 
this to their reducing the blade clearances. However, on 
attempting to repeat this performance with another naval 
vessel, the trials were brought to an abrupt conclusion by 
a most disastrous strip. 

It is quite obvious that any attempt to secure superior 
economy by a reduction of blade tip clearances is a most 
unwise proceeding, especially so on account of the parts 
affected being invisible and impossible of adjustment. It 
would seem that slight increases over the usual running 
clearances would greatly reduce blading risks at the 
expense of only a slight increase in steam consumption. 
This applies more especially to the turbines of naval 
vessels, in view of their widely varying conditions of 
service. In the majority of cases the disappearance of the 
clearances is due to distortion of the turbine casing. Any 
one who has not actually experimented would be struck 
by the curious distortion of some turbine casings under 
heat, and it is evident that in most cases the clearances 
measured cold are very much reduced when the turbine 
is hot. When the turbine casing is heavily ribbed most 
surprising distortions occur, and for this reason the 
castings should be as simple as possible. Deep circum- 
ferential bulb ribs should be avoided, and the requisite 
strength obtained by thickening the cylinder itself. It is 
usual to arrange a deep longitudinal rib along the bottom 
of the casing to give the necessary stiffness in this direc- 
tion. It is impossible to lay down any hard-and-fast 
rules governing the distortion of turbine casings, but the 
writer has observed that the distortions are of much 
smaller magnitude when the casings are relatively short. 
When the casings are abnormally long they usually 
develop a tendency to “hog” under heat, 7.¢., the centre 
tends to rise, and in extreme cases the actual amount of 
this distortion may make it a matter of great difficulty to 
make suitable allowances. Where the astern turbine 
casing is incorporated with the low-pressure turbine the 
overhung end usually tends to rise under heat, and for 
this and other reasons the clearances in the astern turbine 
should be ample. 

A very frequent cause of blading strips is local distor- 
tion of the casing produced by local temperature variations. 
Thus, an accident occurred to the astern turbine of a 
recent cross-Channel steamer on her first trip. In this 
case, instead of the silent blow-off pipe being led into the 
condenser, as is usual, it was connected to the exhaust 
end of the casing in way of the astern turbine, and the 
strip was attributed to the local distortion produced by 
the rush of high-pressure steam when the silent blow-off 
was operated. Local distortion may be the result of rapid 
or incomplete warming up, and in this connection it may 
be said that the turbine should have as long and as 
thorough a warming up as is possible. Any undue haste in 
this direction is apt to entail a heavy penalty. In the 
larger turbine installations special warming-up connec- 
tions are fitted, and by this means more or less equable 
expansion is secured. In most smaller jobs, however, 
no such arrangements are made, and greater care is 
necessary. Itis usual to give the rotors a turn or two 
with the turning gear to ensure that the temperature is 
equal on all sides. Neglect of this precaution when rapid 
warming up is essential is apt to cause severe vibration 
on starting, if worse trouble does not result. On the other 
hand, the British Admiralty do not advise the use of the 
turning gear when warming up unless special arrange- 
ments are made, their reason being that if the rotor is 
already distorted severe damage may be done to the 
blading when the turning gear is operated. The best and 
safest practice is to make the process of warming up as 
long and gradual as possible. 

While discussing this subject, it may be noted that strips 
have occurred to the cruising turbines of recent torpedo- 
boat destroyers. The conditions under which these 
turbines operate are most severe, as they are frequently 
called into service on very short notice. The steam 
connection is usually on one side of the casing, so that 
this side is subject to a higher temperature, and local dis- 
tortion must take place unless the turbine is very carefully 
started up. The various steam connections which enter 
the turbine in way of the blading are sometimes sources 
of trouble. The by-pass valve, which admits full-pressure 
steam, has been blamed for several strips in recent naval 
vessels. This fitting requires very judicious manipulation, 
and, in the writer’s opinion, would be better left off, con- 
stituting, as it does, a possible source of trouble in careless 
hands. The closed exhaust connections to the turbines 
should also be carefully handled. The branch pipes from 
the auxiliary exhaust main range should be taken off at 
the top of. the range, to preclude, as far as possible, water 
entering with the steam. The valves on the turbines 
controlling these connections should be well drained 
before being opened, and the opening should be gradual. 
Attention should be given to any leak-off connections 
from the glands which may enter the turbines in way of 
the blading, and care should be taken to clear the con- 
necting pipes of water, and also to operate the valves in 
such a manner as to prevent any_sudden rush of steam. 
There appears to be a somewhat greater tendency to pro- 
duce priming with turbines than with reciprocating 
engines, as the turbine has a great capacity for drawing 
off steam. Priming is very apt to occur with a turbine 
installation if the stop valves on the boiler or boilers 
nearest the turbines are opened too wide. The writer 
has seen several instances of very severe}priming due to 
this cause, more especially with the earlier turbine vessels, 
and one of the Express Cunarders suffered in this way on 
her official trials. Any sudden rush of steam is very apt 
to bring waterjwith*it, and priming, once started, is very 
difficult to stop. Thus it is very necessary to avoid open- 
ing out suddenly any of the various valves controlling the 
steam supply to the turbines. For instance, the high- 
pressure turbine of one of the first turbine cross-Channel 
steamers was badly stripped on the first trip after leaving 
the contractor’s hands, owing to the too sudden opening 
of the regulator. 

When admitting steam to the astern turbine it will be 





evident that gradual opening out is especially advisable. 
On account of the small number of rows of blades in this 
turbine, a sudden opening out is almost equivalent to con- 
necting the boiler to the condenser. In addition, this 
turbine under normal circumstances is revolving in a 
vacuum, so that severe distortion may reasonably be 
expected when it is very suddenly started up. For this 
reason astern turbines should have ample blade clear- 
ances. A case in point came under the writer’s notice 
some time ago. A large turbine steamer was in mid- 
ocean, when “ full speed astern” was rung down to the 
engine-room. The order was promptly obeyed—too 
promptly, as subsequent events proved. For on opening 
up the turbines afterwards it was found that the blades in 
the last expansions of the low-pressure turbines were 
almost closed up, owing to the rush of water brought 
over with the steam when the astern turbine was 
suddenly started. : 

There can be very little doubt that the presence of 
water brought over with the steam has been responsible 
for several obscure cases of blade stripping, as a rush of 
water may very conceivably bend blades or break binding 
strips, and so cause disaster, and the opinion is gaining 
ground that the adoption of steam separators would in 
many cases be advisable. 

When trouble arises from the mechanical construction 
or attachment of the blading itself, it can usually be traced 
to some fault in connection with the lacing or binding 
wire generally due to defective brazing. Segmental 
blading is now largely used, and while the adoption of 
this system no doubt facilitates blading operations, there 
seems to be an impression in some quarters that there is 
more scope for inferior workmanship with this style than 
with the individual method. 

Whatever method is adopted, the best workmanship 
and most careful inspection is essential if a sound job is 
to result. A recent improvement to the tools for caulking 
the packing pieces consists of a raised portion or island 
in the centre of the tool, which ensures much sounder 
caulking with the heavier blading sections, and also leaves 
a distinct impression which is of considerable assistance 
when inspecting. ' 

In the early days of turbine construction a large propor- 
tion of the mishaps could be directly attributed to 
defective design. Thus, the rotors were very crude 
affairs compared with the designs of to-day. The usual 
construction was to make the drum of boiler plate fitted 
with an internal butt-strap at the joint and stiffened with 
stays screwed through from side to side. In the larger 
sizes additional stiffness was secured by fitting internal 
rings of cast steel made in segments bolted together, the 
outer flange being attached to the inside of the drum by 
means of screwed pins riveted over. Such designs 
frequently gave trouble, and in more than one case the 
joint of the drum opened up, entirely wrecking the 
turbine. 

Modern rotor drums are of weldless steel, and have 
frequently internal stiffening ribs turned out from the solid. 

Other parts which gave trouble were the wheels secur- 
ing the drums to the spindles or rotor shafts. They were 
almost invariably made of cast steel, and the arms or 
spokes had an unfortunate tendency to crack. This type 
of wheel is still frequently fitted in merchant vessels, often 
with the arms curved, but the risk of fracture is always 
there, so that the wheels for British naval vessels are now 
always of forged steel, which also simplifies balancing 
operations. They are generally of the “arm” type, the 
spaces between the arms being sawn and: slotted out. 
Wheels of the “disc” or “dished-piston” type are also 
sometimes fitted, but this style of wheel is generally weak 
in a fore-and-aft direction, and compares very unfavour- 
ably with the “ arm ” type in this respect, so that its use 
is not to be recommended. Cases have come under the 
writer’s observation where the adoption of this style of 
wheel has resulted in the dummy rings being carried 
away. The rotors of the Mauretania are splendid 
examples of the very best design. In this case the wheels 
are of the piston type, but each wheel is made up of two 
pistons dished in opposite directions. These are of 
forged steel, screwed and shrunk upon the spindles, and 
bolted at their outer edges to each other and to an 
internal flange on the rotor drum, the whole constituting 
an immensely strong construction. 

Apart from the blading, the possibility of trouble is 
remote, providing that the lubrication of the turbine 
bearings is efficient. Forced lubrication is usually 
fitted, and should give no trouble. There must, 
however, be no cessation of supply for no matter 
how short an interval, or the consequences will be 
disastrous. Thus, in the larger classes of British naval 
vessels the supply pipes to the bearings consist of two 
entirely independent systems. It is advisable to carry a 
low pressure of oil at the bearings, usually under 1 |b. per 
square inch, so as to minimise leakage losses. Another 
point which should be noted is that the temperature of 
the bearings may quite safely be very much higher than 
is usual with reciprocating engines. It is now a common 
practice to fit thermometer connections to the oil wells 
below the turbine bearings, so that the temperatures may 
be noted. Instead of the forced lubrication system, in 
some cases the oil is pumped to sight-feed lubricators on 
the bearings. These lubricators have usually a valve 
combined with them to regulate the flow, and this, 
together with the advantage of actually seeing the oil 
entering, constitutes a considerable improvement. The 
adjusting blocks, which fix the fore-and-aft position of 
the turbine rotors, sometimes give trouble at one particu- 
lar speed at which the steam balance may not be good, 
but careful fitting and grinding up will overcome this 
trouble, unless the balance is very bad, when an altera- 
tion to the dummies will be necessary. 

In conclusion, it must be admitted that the Parsons 
turbine constitutes a great improvement on the recipro- 
cating engine so far as freedom from running troubles is 
concerned, and, with*’ample blade clearances, good work- 
manship and “intelligence in handling, it would be 
difficult to find its superior in this respect. 
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NEW SOUTH WALES RAILWAYS AND 
TRAMWAYS. 


GOOD results are shown in the report recently issued of th 
working of the railways and tramways for the year ends 
30th June last. The surplus—after meeting working expenses 
and interest on loans—was £568,167, as compared with 
£468,066 last year. 

Railways.— Owing to the late coal strike, which affected 
the railway transit for over six months of the year the 
traffic in coal declined by 1,321,823 tons, but in other 
commodities the traffic has shown a decided improvement 
Notwithstanding that reductions in rates amounting t, 
£60,000 per annum were made, as from Ist January, 1909 
the gross earnings in total increased to the extent of £457,965, 
Working expenses demanded an additional expenditure of 
£323,585 over the previous year, which was mainly due to 
the heavy repairs and renewals of rolling stock and permanent 
way, and increased rates of pay to the staff under the Wages 
Board’s awards. Only one new line was opened during the 
financial year—that from Casino to Kyogle, a distance of 
17$ miles. The volume of traffic carried over the lines shows 
considerable development, the goods traffic for the past year 
being 690,149,532 ton-miles, as compared with 399,578 \918 
ton-miles seven years ago. Better to meet the requirements 
of the expanding business, the lines have been duplicated 
in several places. During the year an aggregate of 
18 miles 41 chains have been opened for traffic, and addi- 
tional crossing loops have been put down in several places, 
During the year 69 new locomotives have been added to 
stock—of which 14 were built locally—109 additional vehicles 
to the coaching stock, and 884 additional vehicles to the 
wagon stock, at a cost of £542,626, which was charged to 
capital account, besides numerous repairs and renewals that 
have taken place to the existing stock at an expenditure of 
£727,211, which was borne by working expenses. 

An interesting statement is published, which is given 
below, showing the quantity and distance carried of the 
leading commodities and the comparative earnings of each 
in proportion to the mileage they are carried. 


Ton-mileage Statement.—Year ended June, 1910. 
Average (Xclusive 2 

Ton-miles. miles of 
per to. terminals. S 


Tons 
carried, 











| £ 
Coal, coke, and shale .. 4,309,645 126,753,288 | 29.41 285,583 0.54 


Crude ores «>» ee e+} 180,584 | 14,728,884 | 81.538 31,486 0.51 
Other minerals .. .. 347,483 15,449,244 | 44.47 41,835 0.65 
Miscellaneous class .. 439,636 32,015,089 72.82 100,769 0.76 
Firew ss ek eal heh Ce 7,550,016 | 26.68 24,951 0.79 
Fruit .. .. és, laa 58,862 5,509,057 93.59 24,848 1.08 


Grain, flour, &c. 2. . | 608,405 | 150,323,104 | 247.08 | 224;413 0.36 
Hay, straw, and chaff... 209,556 | 43,697,006 208.52 69,241 0.38 
Frozen and chilled meat 30, 3,949,263 | 129.49 16,371 0.9 


498 
General goods in truck 
28 on owe 830 686,547 | 375.16 7,189 | 2.49 
503 ” 
893 


loads 1 
aoe 49,335,941 97.02 215,033 1.05 
B class once) Rae oe 30,417,641 | 108.68 220,035 1.74 
C class > e --| 20,678 1,011,551 48.92 9,378 2.23 
Ist class 109,342 16,326,530 149.32 203,524 2.9 
2nd class 110,357 | 19,137,417 | 173.41 301,403 3.78 
8rd class .. — 48, 7,131,979 | 148.40 134,760 4.53 
Wool .. .. .. .. «.| 188,779 | 41,504,100 | 299.07 337,974 1.95 
Live stock.. .. .. ..| 463,669 | 124,627,875 | 268.79 61 ,327 1.19 





Total or average -| 8,148,718 | 690,149,532 84.69 2,866,070 1.00 


Results of Working. —Railirays. 
Year ended 30th June, 
1910. 1909. 





Amount expended on construction £ 48,925,348" 47,612,660" 
Cost per mile open ler Paka £ 13,430 13,140 
Total miles open fortraffie .. .. .. .. 3,643 .. 3,623 
Average miles open forthe year .. .. .. 3,025 .. 3,5503 
Totalearnings .. .. .. .. .. « & 65,485,715 5,028,450 
Total working expenses £ 3,276,409 . 2,952,824 
Net earnings .. Soe wee £ 2,200,306 . 2,075,626 
Interest on capitalinvested .. .. .. £ 1,687,018 .. 1,686,734 
Net earnings to capital invested, per cent... 4.58 Ye 4.45 
Working expenses to earnings, per cent. .. 59.7: ae 58.72 
Earning®, per average mile | 6a) ae 1,513 .. 1,412 
Working expenses, per average mile € 904. 829 
Net earnings, per average mile « 609... 583 
i - 7s. 1d. .. 68. 8d. 


Earnings, per train mile oars 
Working expenses, pertrainmile .. .. .. 4s. 23d... 3s. 11d. 


Net earnings, per train mile 2s.10id. .. 28. 9d. 

Passenger journeys, number .. .. 58,644,271 .. 52,051,556 
Goods traffic, tons eee eee 3,375,404 .. 2,986,485 
Coal and coke traffic,toms.. .. .. .. .. 4,553,965 .. 5,875,788 
Live stock traffic, tons Sm kes Rees 3,669 |. 436,656 
Tres GUNNS TU... 4s. ccs sa 6s op ae SECEROES 15,074,144 
Average staff employed for the year, number 20,692 .. 19,558 


* £512,154 of this sum was paid from the Consolidated revenue, and no 
interest is payable theron. 


Tramways.—The total earnings on the tramways amounted 
to £1,185,568, compared with £1,097,565 for the previous 
year. Working expenses amounted to £983,587, an increase 
of £108,027. Twelve new lines, aggregating 14 miles 
56 chains, were opened during the year, making a total of 
1653 miles. The increased expenditure is accounted for in 
making a liberal provision for the general upkeep of the 
property, and providing a sum of £25,000 towards deprecia- 
tion of the power station, plant, and machinery. The total 
electric current output from the power station for the year 
was 56,462,781 kilowatt-hours, being 42,529,719 kilowatt- 
hours alternating current and 13,933,062 kilowatt-hours 
direct current, an aggregate increase of 19.63 per cent. over 
the output of the previous year. Two new 5000-kilowatt 
turbo-alternators were brought into operation on 6th Septem- 
ber last year, and a contract has been let for the supply of an 
additional turbo-alternator. 


Results of Working. —Tramways. 
Year ended 30th June, 
91 1909. 


Cost of construction .. € 4,668,797" .. 4,252,731" 
Cost per mile open 8 ta ang =a 23,173 .. 28,106 | 
Total miles open for traffic Bip al Teee 1653 .. 1514 
Average miles open forthe year .. .. .. 1584 .. = 140 
ere tee 1 097,565 
Total working expenses & 983,587 875,560 
ee eae eee £ 201,981 222,00: 
Interest on capital invested .. .. .. £ 156,102 142,831 
Net earnings to capital invested, per c nt... 4.53 5.61 
Working expenses to earnings, per cent. .. 82.96 79.77 
Earnings, per average mileopen .. .. £ 7,492 7 ban 
Working expenses, per average mile open £ 6,216 . 6 254 
Earnings, pertram mile .. .. .. ye 8. 13d. 1s. 2d 
Working expenses, per tram mile .. “e ll ‘ 114d, 
Passengers carried, number .. .. . 201,151,021 .. 186,318,735 
Tram mile Seon ae date Se * ase es «16,058,021 
Average cal enplepeii for the year, number Cats... 5,480 


* £47,455 of this sum was paid from the Consolidated revenue, and no 
interest is payable thereon. 
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| 
ipes cross connected at intervals. These will be of steel, | After passing through the four cylinders of each set of 
THE LAUNCH OF THE OLYMPIC. ap welded, and pes butt straps ane oe welds. The | sagan the Beeps steam vill either be admitted 
ite § : expansion joints and junction pieces will be of cast steel. | to the low-pressure turbine, by way of a strainer, when 
Set pprsrcet Big: Meee po adore on The feed water will be canek by a surface heater, into | steaming ahead, or it may be Jiversed into the condenser 
ee to the credit of the British ship-building industry, 
and in particular to the firm of Harland and Wolff, 
Limited. Our readers have been kept well informed as 
regards the progress of construction of the Olympic, and | 
her sister vessel the Titanic, which until yesterday have 
occupied adjacent building slips, and in the special 
Supplement entitled the ‘“ White Star Line,” which we 
hed on June 24th last, some of the most prominent 














blis . ; 
ives of these vessels were described. It is known, | 
for instance, that these ships are to be the largest yet | 


built, being over 880ft. long, with a displacement of about | 
66,000 tons. It is also general knowledge that as the | 
result of the excellent performances made by the 

Laurentic, the owners had decided to adopt the combina. | 
tion system of propulsion, namely, with high-pressure | 


reciprocating engines and low-pressure turbine. 
By the courtesy of Harland and Wolff, Limited, we | 
are now enabled to give further particulars concerning | 


the machinery of the Olympic, together with illustrations 

of considerable interest in our four-page Supplement. | 
The machinery, with the exception of the low-pressure 

Parsons turbine, which weighs 410 tons, has been con- | 
structed by the builders of the vessel. There are two sets | 
of four-crank triple-expansion inverted engines for driving | 
the wing propellers. These engines are balanced on the | 
Yarrow, Schlick and Tweedy system, and are designed for | 
a working pressure of 215]b. per square inch. The | 
dimensions of the cylinders are as follows :—High- 

pressure, 54in. diameter; intermediate pressure, 84in. ; 

and two low-pressure, 97in. diameter, the stroke common | 
to all being 75in. The engines have link-valve motion, | 
and piston valves to the high and intermediate cylinders, | 
and slide valves to the low-pressure cylinders. The crank 

shait journals are 27in. diameter. They have each a two- 

cylinder turning engine placed aft of the low-pressure | 
cylinders, and these act on the extension of the crank 

shaft through worm gearing. The worm wheel is 

arranged to slide on a cotter, so that it can be engaged 

and disengaged when desired. The engines measure 

39ft. from the base plate to the highest point. Steam 

will be supplied by twenty-nine boilers, of which | 
twenty-four are double-ended, 15ft. 9in. diameter by 

20ft. long, and five single-ended, 15ft. 9in. diameter | 
by 11ft. 9in. long. The boilers have Morrison furnaces, 

and will be placed in six boiler-rooms separated by 

bulkheads. In the first boiler-room there will be the five 

single-ended boilers; in the second, third, fourth, and 

fifth, five double-ended boilers, and in the sixth boiler- 

room four double-ended boilers. There will be four 
funnels, which will be utilised as follows :—The forward 

funnel will be used by nine boilers, the second will serve 

for ten boilers, and the third will serve for five double 

and five single-ended boilers, the fourth funnel being 

intended to serve as a ventilation and extraction shaft 

for the engine and turbine rooms. The funnels will be 

of elliptical sections, 24ft. 6in. by 19ft. diameter above 

the deck, and their average height from the wing fire-bars 

will be 160ft. In each boiler-room there will be two 

electrically driven sirocco fans, made by Davidsons, for 
stokehold ventilation, the air being drawn from the top 
deck by separate trunks, and discharged close down to 
the stokehold floor. The boilers will be fed by means of 
four double sets of Weir’s pumps, and the same firm will 

supply two sets of hotwell pumps, and four sets of air 
pumps of the dual pattern. 

The main condensers are of Harland and Wolfi’s pear- 
shaped design, built up of steel plates and copper tube 
plates. The centrifugal pumps will be driven by com- 
pound engines, and will be built by Harland and Wolff, 

Limited, who are also the builders of five duplex ballast STERN FRAME AND RUDDER OF OLYMPIC 

pumps placed about the ship for dealing with the water 

ballast. In addition to these there will be three steam | which the steam from the electric generating sets will be | direct from the reciprocating engines when maneuvring, 
duplex bilge pumps, four sanitary pumps, and two hot | exhausted. The feed water, after passing from the feed | in which case the turbine will remain idle. The steam 
salt-water pumps—all by Harland and Wolff. The tank through the tubes in this appliance, will afterwards | will be diverted in either direction by means of a huge 
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PATTERN FOR TURBINE CASING . TURBINE CASING 


peiler-rooms will each also be furnished with two of flow through a contact heater placed in the forward | change valve operated from the starting platform in the 
the stabi alae’ arranged one on the port and one on | engine-room. . In this te power the heat is provided by | main reciprocating engine-room. This valve is of the 

The boiler cen - the exhaust steam from the auxiliary engines. double-piston type, fitted with rings, and is operated from 
; €r-rooms will be traversed by two main steam! The cycle of operations of the steam is as follows:— | a Brown’s hydraulic reversing engine by levers. Toallow 
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The vessel has a double bottom extending the whole | liner, 50 tons; the wing propellers, each 38 tops. 
length and bilge keels. The double bottom is 5ft. 3in. | castings for the turbine cylinder weigh 163 tons : ‘an, 
deep, increasing to 6ft. 3in. below the reciprocating engine- | the turbine propeller, which is of solid bronze, 
room. The whole of the shell plating up to the turnof| The Olympic will provide accommodation 
the bilge has been riveted hydraulically, a remark which | 2500 passengers, besides a crew of 860 persons. 
applies equally to such other parts as the top sides, decks, | early yet to write about the character of the 
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for expansion and contraction in the pipes connecting 

the reciprocating engines with the condensers, steel 

expansion joints of special form will be provided. These 

i are designed so that there can be no leakages of air into 
{ the pipe to destroy the vacuum under any circumstances. 
There will be two sets of vertical steering engines, each 








RUDDER HEAD:.IN FHE LATHE BORING THE STEERING QUADRANT 


ments, but judging from the quality and taste displayed 
in the fitting out of the Laurentic, these will be in keep- 
ing with the best traditions of the White Star Line. Full 
advantage is being taken of the enormous size and 
spaciousness of the vessel to excel anything hitherto 
attempted both in the public rooms and private cabins 
and the entrances ; the staircases and other features are 
likely to provide the decorative artists with an exceptional 
opportunity for their skill. 
The principal dimensions of the Olympic are : 


stringers, kc. The rivets were closed by means of 7-ton 
riveting machines suspended from the travelling cranes on 
the gantry. It is estimated that there are half a million 
rivets in the double bottom alone, weighing about 
270 tons, the largest being 1}in. diameter, while in the 
complete ship there will be something like 3,000,000, 


having three high-pressure cylinders. On the crank 
shaft of each engine is a Citroén herring-bone cut pinion, 
which drives a large wheel of the same type on a counter- 
shaft. From this motion is transmitted to a bevel-gear 
wheel, which drives a pinion, which in turn engages with 
the quadrant. A description of the Citroén gear is given 


Length overall 8S82ft. bin. 
Breadth overall ... .. 9 2ft. Bin. 
Breadth over boat deck ... , 94ft. Oin. 
Height from bottom of keel to boat deck y¥7ft din. 
Height from bottom of keel to top of 

captain's house ee ee 
Height of funnels above casing 72ft. Oin. 
Height of funnels above boat deck Sift. 6in. 
Distance from top of funnel to keel 175ft. O.n. 
Number of steel decks... Kady 2mm 
Number of watertight bulkheads 15 
Gross register ; 45,090 tons 
Displacement... ... ... 66,0 0. ,, 
Launching weight ‘ubout) 27.090 ,, 

45,000 


Total horse-power (about) 


The most interesting feature of the launching arrange- 
ments was the means employed for releasing the vessel 
after the supporting blocks and shores had been removed 
and the order to “ let go” had been given. This was the 
same as that described in THe Enoineer of January 
20th, 1899—from which we reproduce the sketch opposite 
| —in connection with the launch of the Oceanic from the 
| same yard.” For the benefit of those of our readers who 
| are not already cognisant of the method, however, we will 

briefly describe the arrangements for the Olympic, which 
| are shown in an illustration on this page and one in the 
| supplement. Some distance from the stem the usual timbers 
supporting the standing ways, as well as the standing ways 
themselves, are replaced by two steel castings of some 
tons weight, in the body of which is fitted the wrought iron 
trigger shown. This is arranged vertically and with its 
upper end projecting above the centre of the standing 
way. This trigger is pivoted within a recess in the cast- 
ing, and when in position with its upper end engaging in 
a steel-shod recess in the under surface of the sliding 
ways, it is maintained in position by means of a hydraulic 
ram pressing against the lower end. The hydraulic 
cylinder and ram form portion of the casting above referred 
to, and the pumps and appliances for maintaining the pres- 
| sure are situated alongside the berth. When all is clear 
| for the commital of the vessel to the water the simple 
The largest shell plates are 36ft. | opening of a valve releases the pressure in the cylinder 
land the ram is withdrawn, thus leaving the pivoted 
trigger to fall away either by gravity or owing to the 
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THE LAUNCHING TRIGGER 


weighing 1200 tons. 


on page 445. Brown’s telemotor gear will be employed 
| long, and weigh 4} tons each; the largest beam, 92ft. 


in connection with this apparatus. Current for lighting 





and power services will be supplied by four 400-kilowatt 


steam-driven sets, by W. H. Allen and Co., Limited, | 


Bedford. These will be placed together with the air and 
circulating pumps in a water-tight compartment aft of 
the turbine compartment. 


long, the weight of the double beam being 4 tons; the 
stern frame weighs 70 tons; the after boss arms, 73} 
tons; the forward arms, 45 tons; the rudder, 100 tons; 
the engine crank shafts, 118 tons each; bed-plate, 195 
tons ; columns, 21 tons each; the heaviest cylinder with 


pressure of the moving sliding ways and the weight of the 
vessel. To help gravity in starting the launch, on ‘the 
heavy staging under the bow of the vessel shown in the 
supplement are placed two sets of hydraulic cylinders, the 
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s of which act upon the fore end of the sliding ways. 


oh cylinders are connected with a hydraulic intensifier, | tudinally thus :— 
shown on the ground, and are collectively capable of 


exerting an immense force on the mass if necessary. 








Cradle 





Casting 























LAUNCHING TRIGGER 


The arrangements in connection with the launch of a 
ship by no means end with the release of the vessel, 
enabling her to slide down the ways into the water. 





| pier for the jack, as shown at K—Fig. 2. 
| were then bound together by two short cross rails at E and 


| small sleeper cribs J, K, L—Fig. 1—which we removed as 
| soon as the 30ft. span had been taken up by the jacks. 


| This was done by simply knocking out the two cross rails E 
| and F—Fig. 1—when the 16 rails became loose again. 


They have also to include provision for checking the way | 


on the vessel when in the water, a matter of some 
anxiety with such a ponderous structure. In connection 
with the launch of the Olympic three heavy anchors were 
placed in the bed of the river on each side of the ship, 
each anchor being connected by a Tin. steel wire hawser 


* to eye-plates riveted to the shell plating. There were | 
also placed in the bed of the river two piles of cable | 
drags, each weighing over 80 tons, connected in a similar | 


manner with an Sin. steel wire hawser. 


These were all | 


arranged so that when the vessel was clear of the end of | 


the slip the drags and anchors acted simultaneously in | i ; 
| span across piers 31ft. 5in. centre to centre. 


bringing the ship to rest. 

As a further precaution, the ship’s own bow anchors 
were stowed in the hawse pipes ready to be released in 
case of emergency. 


| spans). 
| they are too light and spring too much ; but I would certainly 
| have tried double-headed rails if I could have had them. 


The launch took place on Thursday punctually at | 


eleven o'clock, and was entirely successful. Imme- 
diately the hydraulic triggers were released the great 
vessel commenced to move, and in 62 seconds was afloat. 
The maximum speed of launch was 12} knots, and the 
mean draught of the vessel was 18ft. and }in. 

The launch of the Olympic brings the tonnage of the 
White Star Line up to 418,907 The new vessel will be 
employed in the line’s mail and passenger service 
— Southampton, Cherbourg, Queenstown, and New 
York. 





| of a 40ft. span. 
| saying that the crib I have described and used to pass a 30ft. 


CRIBBING FOR SMALL SPANS FROM THE TOP | 


OF PIERS. 
By A. VAN DER MEERSCH, A.C.G.1. 


AS engineer-in-charge of a bridging section in West 
Africa, I had at one time to contend with some difficulties. 
Small spans of 40ft. and 30ft. had to be floated, and as there 
was very important work on the larger rivers further ahead, 
most of the available material for cribbing, &c., had been 
forwarded on, with the result that special devices had to be 
used in passing the smaller spans. 

It was then that, after considering first one plan and then 
another, all of which were either too hazardous or involved 
the use of ‘‘ something ’’ which we could not get at the time, 
it suddenly struck me that the best plan—if it could be done— 
would be to crib from the top of the piers themselves. 

Three possible cribs presented themselves to me. This is 
the one which I adopted on account of its simplicity :— 


| 
| 


| opposite directions. 


The rails were 45 1b. rails, and I interlaced them longi- 






N 
—C7KS<« 
Fig. 3 


In the middle at D—Fig. 1—I placed a sleeper at right 
angles to the rails. Then I floated 27ft. rails across, letting 
one end rest on pier A and pier B alternatively. These rails, 
resting on the sleeper at D—Fig. 1—were thus slanting in 


I used sixteen of these rails altogether—four on the inside 
and four on the outside of each of the interlaced rails G and 
H—Fig. 2. This left me about 2ft. in the middle of the 
The sixteen rails 


F—Fig. 1—and the crib was completed all but for the three 


The crib took us about an hour and a-half to build—with 
inexperienced boys—and three-quarters of an hour to remove. 


As 
these were only 27ft. long, we had all the room we wanted to 
get rid of them. 

The three interlaced rails are best got rid of, I found, by 
inserting the end of a tommy bar between the flanges of the 
two upright rails—Fig. 3—and pinching them apart. The 
three interlaced rails only served as a preliminary to build 
the crib. They were left because of the difficulty of removing 
them after the crib had been built. They added considerably, 
of course, to the strength of the crib; but, seeing how it 
behaved under the weight of the span, they need not have 
been there. 

The advantage of this crib is that 27ft. rails can be made to 
Thirty-foot rails 
could be used with piers 44ft. 5in. centre to centre (40ft. 
I should not recommend 45 lb. rails for that— 


This being a new idea, however, I do not feel justified in 
urging the daring young engineer to make the attempt for a 
40ft. span before he has satisfied himself that the crib is safe. 
This can easily be done by building it on the ground and 
giving it a thorough test of 6 tons at least, this representing 
a factor of safety of 50 per cent. on half the weight—8 tons— 
On the other hand, I have no hesitation in 


span is perfectly safe. 

I could have used more of the interlaced rails—Fig. 3—as 
a crib instead of the sixteen 27ft. rails braced together ; but I 
was not satisfied with the bearing surface I could get on the 
piers with 30ft. rails, for they just managed to hang across, 
and I was afraid the edge of the concrete might crack. 

A very easy demonstration of how the crib is built and how 
it binds together can be given with three match-boxes, a 
cigarette, and a few matches, thus :— 











™“— Cigarette 
Fig. 4 


On a table place the three match-boxes C;, Di, and Ei, Ci 
and E; representing the piers.and D, being used temporarily. 











Fig. 1 


A and B, being two piers, 31ft. 5in. apart centre to centre 
I first placed on them three 30ft. rails about 3ft. on each 
side of the centre line of the bridge, thus :— 


> 
































| regard to their operation and governing under varying 


| Out on a modern two-stage compressor with inter-cooler, and 
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| arranged to unload by the closing of the main air inlet. 
' Although the machine ran quite satisfactorily when loaded, 


| The cigarette and match-box D; may then be removed, and a 





Swain Sc. 


On D; place a cigarette ; then build up the crib with matches, 
letting them rest alternatively on C,; and E;. Bind them 
together with cross matches A; and Bj, and the crib is finished. 


crib built of ten sound matches will be found to take a weight 
that will crush the match-boxes C; and E; without giving in 
the least. 








THE GOVERNING OF AIR COMPRESSORS. 





SOME instructive results of experiments with air compres- 
sors which have come to our knowledge recently, seem to 
suggest that in spite of the great improvements made in ma- 
chines of this class there is something still to be learned with 


conditions of load. The experiments we refer to were carried 





singular to say, when unloaded for a length of time, and with 
the main air inlet shut off, the temperature in the high- 
pressure cylinder became so great that trouble ensued wiih 
regard to the lubrication. For instance, the temperature of 
the air in the discharge pipe, when running under full load, 
namely, 100lb. per square inch discharge pressure, was 
250 deg. Fah. When running unloaded, however, with the 
main air inlet shut and 100 1b. pressure in the discharge 
pipe a temperature of more than 400 deg. Fah. was registered 
on the thermometer placed in the high-pressure cylinder 
indicator hole, while the temperature of the air in the 
discharge pipe fell to 224 deg. Fah. Incidentally, it may be 
said that the fall in the temperature in the latter case can 
probably be accounted for by the air in the pipe lying dormant. 

Such a condition of working is, of course, highly dangerous, 
as an-explosion in the air receiver owing to the vaporising of 
the lubricating oil and the subsequent ignition of the vapour 
is quite possible. Such oils for air compressors, as a rule, 
have rarely a flash point higher than 450 deg. Fah. As it was, 
much trouble was caused by the carbonising of the oil, which 
clogged up the valves and air passages. 
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Fig. 1 


The accompanying diagram—Fig. 1—taken from the high- 
pressure cylinder when the machine was running unloaded 
with 100 lb. pressure in the air receiver, shows how the 
trouble was brought about. Assuming that the compression 





follows the law 2 : “= constant, and that the inlet tem- 
perature is 60 deg. Fah. or 520 deg. Fah. absolute, we have 
po prt. hx 14 _ 130 x A 
t ty va ty 


Hence, t; = 965 deg. Fah. absolute or 505 deg. Fah. The 
card shown was taken at 290 revolutions per minute, and the 
spring factor was ,4y. It thus appears that the temperature 
was even higher in the cylinder than the thermometer recorded. 
What seems actually to occur is that a small volume of air is 
contained in the cylinder and valve spaves, and this is alter- 
nately compressed from below the atmospheric line, or.5 lb. 
absolute to 130 lb. at one stage, and then expanded down 
again to below the atmospheric line. The result, asshown, is 
a temperature of 505 deg. Fah. at the end of each compression 
stroke. : 
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Fig. 2 


The defect would seem to be due to the system of 
governing high-speed machines on the air inlet. A well- 
known system of unloading applied to low-speed com- 
pressors allows the full receiver pressure to have access 
to both sides of the piston, thus balancing it. In this in- 
stance a weighted piston safety valve is attached to the air 
cylinder. It is connected with the air receiver and with a 
discharge valve on each end of the air cylinder. When the 
pressure of the air in the receiver becomes higher than is 
desired, the valve is lifted, and the air exhausted from behind 
the discharge valves, thus letting the compressed air at full 
receiver pressure into the cylinder at both ends, and balancing 
the engine. When the compressor is unloaded the function 
of the air piston is merely to force the compressed air through 
the discharge valves and passages from one end to the other, 
until more compressed air is required, a fact which is indicated 
by a fall in the receiver pressure. The card—Fig. 2—shows 
the air pressure conditions under the control of the unloading 
device by the black lines, and the normal compression by the 
dotted lines. 





In an interesting paper presented before the Franklin 
Institute dealing with the reflecting power’of several new metals, 
including tungsten, tantalum and molybdenum, it was shown that 
these metals have a low reflectivity in the visible spectrum which 
increases rapidly to high values in the infra-red. The reflectivity 
curves of tungsien and of molybdenum are so nearly alike that 
from a consideration of their optical properties there is no great 
choice in the use of these two metals in incandescent lamps. 


BRITISH STANDARD SPECIFICATION FOR STRUCTURAL STEEL FOR 
SHIPBUILDING.—The Engineering Standards Committee have 
recently issued a revised edition of Report No. 13, dealing with 
structural steel for shipbuilding. Since the issue of the first report 
on this subject in 1904, it has been brought to the notice of the 
Committee that plates sometimes failed under cold flanging. 
Accordingly the maximum ultimate tensile strength of plates 
intended for this purpose has been reduced in the present specifi- 
cation from 32 tons per square inch to 30 tons. The minimum 
tensile strength and the elongation remain, however, as formerly. 
A second new feature lies in the provision made for the use of the 
standard test piece. F in which the gauge length is not less than 
four times the diameter. This only applies to round bars having 
a diameter greater than lin.. For other bars, the standard test 
piece B, which has a gauge length of not less than eight times its 
diameter, will, as formerly, be used. The change is necessitated 
by the fact that in some testing machines it is found inconvenient 
to use form B for bars over lin. in diameter. The specification 
covers the material required for the construction of machinery as 
well as for the hull and other parts of ships. 
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and it runs at a speed of 500 revolutions per minute. 
A NEW GENERATING PLANT AT A Like the alternators, therefore, it has six poles. The 
TECHNICAL SCHOOL. exciting current is taken from one of the continuous- 
Many electrical engineering students who attend the day | current generators. One of the continuous-current 
and evening classes of the various polytechnics and other | generators which go to make up this motor generator 
technical institutions in London do so with the object of | set has an output of 25 kilowatts at 215 to 220 volts. 
obtaining knowledge which will assist them to take charge | The other direct-current generator, which is used as a 
of electric generating plants. In the provinces, on the | motor at starting, has an output of 27.5 kilowatts at 
other hand, there is a greater tendency to take up study | 107 to 110 volts. Both machines are fitted with shunt 
from a constructional standpoint, and to enter the rather | regulators. The design of the synchronous motor is 
more difficult field of design. This arises from the fact | similar to that of the alternators. 








—— 

















Fig. i—MOTOR GENERATOR 


that London has now lost practically all the large electrical | The switchboards have been ‘constructed with the 
engineering firms it once had, but owing to the rapid | object of permitting the maximum number of inter- 
progress which electric traction and lighting schemes | changes between the various units of the plant, so that 
have made large power stations have sprung into exist- | modern generating and sub-station practice can be 
ence which provide employment for many young men | demonstrated. In all there are four switchboards in the 


who reside in this city. London technical institutions, | generating station. The high-tension board—which, as | 


therefore, are being called upon to provide instruction | can be seen from the illustration Fig. 3 is of the bench 
which will assist young men economically to handle | type—is composed of four panels—two generator panels, 


prime movers of various kinds, and to understand} a synchronous motor panel, and a* transformer panel. | 


the operation of dynamos, motors, and electrical | The latter is used for controlling the high-tension side of 
apparatus of various kinds. It is an unfortunate | four 13.7 kilovolt-ampére transformers. In addition to the 


transformer panel for controlling the low-voltage side f 
the four 18.7 kilovolt-ampére transformers, and two teak 
panels. A front view of the low-tension alternating. 
current switchboard is given in Fig. 5, and a back view . 
shown in Fig. 6. The high and low-tension alternatin : 
current boards are placed on a gallery at one end of i 2 
station, and_at the opposite end the low-tension a 
tinuous-current main switchboard is situated, The 
latter consists of two 50-kilowatt generator panels 
one 25-kilowatt generator panel, three booster balancer 
panels, one rotary converter panel, one 27.5 kilowatt 
generator panel, three 200-volt feeder panels, one 500-volt 
feeder panel, and two 100-volt feeder panels. 

The low-tension board is divided into two parts, one 
half being mounted on the gallery and the other below it, 
Each high-tension generator cell is equipped with a triple 
oil switch having a current carrying capacity of 109 
amperes, five current transformers having a ratio of 20 to 
5, one three-phase potential transformer having a ratio of 
2000 to 100 volts, three single-pole high-voltage )otentia] 
transformer fuses, and three single-pole 50-ampére isolat. 
ing switches. The transformer cell, as can be seen from 
| the illustration, Fig. 4, is similarly equipped, with the 
exception of the potential transformers and their fuses, 
| At the side of these cells there are three smaller cel]s 
| which contain the transformers previously referred to, 
| Expanded metal screens are placed at the fronts of these 
| cells. A pressure cf 2000 volts may appear somewhat 
| dangerous to allow students to handle, but elatorate 
| precautions have been taken to cover in all live cop. 

ductors, and it is not easy to see how an accident can 
| occur unless the protecting covers, &c., are meddled with, 

The rotary converter previously referred to is a four-pole 
machine, and it is used for converting three-phase current 
into continuous current. The output on the direct-current 
side is 30 kilowatts at a pressure of 500 to 550 volts, the 
corresponding alternating voltage being 310 to 350 volts, 
| Since the periodicity of the supply is 25 cycles per second, 
and since the machine has four poles, it runs at a speed 
of 750 revolutions per minute. The machine is started 
up on the alternating current side as an asynchronous 
motor, and for this purpose auxiliary tappings are brought 
out from the secondaries of the transformers. The field 
| winding of the converter can be divided into three 
| sections with the aid of a switch, so that during starting 





the field can be broken up, and each section put in 
parallel with the other to prevent the induced voltage 
| braking down the insulation. 

| In one of the laboratories, situated some 100ft. from 
| the main station, there is a switchboard which will be 
used as a sub-station switchboard. Current from the 
| generating station will be supplied to this board, and then 
| distributed to various parts of the building. This board 
is made up of six panels—an incoming feeder panel, an 
auxiliary generator panel, a 10 kilowatt balancer panel, 
two outgoing feeder panels, and one bus bar coupling 
panel. Suitable switch gear is mounted on the board for 
carrying out various tests. In addition to the four 
single-phase air-cooled transformers, each having a 
capacity of 13.7 kilovolt-ampéres, with a primary voltage 
of 2200 and a secondary voltage of 330, there are also 
three regulating transformers, which enable the voltage 
at the slip rings of the rotary converter to be raised or 





circumstance that so few manufacturing firms remain in | usual switch gear and instruments these panels are provided 


London, for this often gives rise to young men entering 


central stations without having received workshop train- | 


ing, with the result that their progress is seriously 
retarded. 

So far as the running and testing of machinery is con- 
cerned, however, there is but little doubt that, given 
proper equipment and a qualified staff of teachers, tech- 
nical schools can help students very materially, and in 
view of the rapid growth of electric power schemes in 
London it is satisfactory to find such schools fitting up well 
equipped laboratories and actually small power stations 
designed in accordance with the most modern and up-to- 


date practice, and laid out as far as possible in a manner | 


which will enable students to gain an insight into central] 
station working. A new and up-to-date power plant of this 


kind was declared opened on Wednesday, October 12th, at | 


the Northampton Polytechnic Institute, Clerkenwell, when 
we were afforded an opportunity of inspecting the engines. 


dynamos, and switchboards which have been erected, and | 


also the school’s electrical laboratory. The buildings of 
the Polytechnic cover an acre and a quarter, and in some 
parts rise to a height of five storeys. Though, of course, the 


power station necessary for the supply of current for light- 
ing and power purposes in this building cannot be com- | 


pared in size to a modern generating station erected for 
the requirements of a large district, yet it is of sufficient 
capacity to present experimental facilities and to provide 
opportunities which will assist students in handling 
larger plants. It will provide means of teaching them 
how to keep the records of the various items which go to 
make up the total cost of generation, for we are informed | 
that it is intended to run the station on a thoroughly 
commercial basis. Siemens Brothers, of Caxton House, | 
Westminster, are responsible for the supply and erection 
of the whole of the electrical plant; whilst the engines, 
which are of the suction gas type, have been supplied by 
Norris and Henty, of 87, Queen Victoria-street, E.C. 
There are two engines, each capable of developing 108 | 
brake horse-power when running at 500 revolutions per 
minute. As can be gathered from the illustrations—Figs. 9 | 
and 10, page 440—each engine is coupled to a continuous- 
current dynamo and an alternator. Each continuous-cur- 
rent machine is of 50-kilowatt capacity, and they are over- | 
compounded to give 230 volts at full load. The alter- 
nators, which are three-phase machines, are each capable | 
of developing 50 kilovolt-ampéres. The pressure is 2200 | 
volts. Since the speed is 500 revolutions per minute, and | 
the periodicity 25 cycles per second, it follows that each 
machine has six poles. Thereis also a Siemens motor genera- | 
tor set, consisting of a synchronous motor, direct coupled to 
two compound wound continuous-current generators. 
This is shown in Fig. 1. The synchronous motor has an 
output of 45 brake horse-power. It is designed to work at 
a pressure of 2200 volts and at a periodicity of 25 cycles, 


| 














Fig. 2—REGULATING SWITCH 


with recording ammeters, watt meters, recording volt- | lowered. Tappings taken from the secondaries of thes¢ 
meters, power factor indicators, frequency indicators, a | transformers render it possible to obtain nine different 
rotary lamp synchroscope, and a reverse current relay. | pressures ranging from 810 to 35 volts. These tappings 

The high-tension switch gear is mounted in cells, as | are connected to a rotary switch operated from the high- 
shown in Fig. 4. These are built of artificial stone slabs, | tension switchboard. This switch is shown in Fig. 2. 
the fronts being enclosed with metal screens. This gear, | The station equipment also includes a battery consisting 
which is in an adjoining room, is operated from the bench | of 106 cells, manufactured by the D. P. Battery Company, 
switchboard, as shown in Fig. 8, by means of a mechani- | Limited, of Bakewell. It is capable of giving a discharge 
cal remote control system. The low-tension 350-volt of 60 ampéres for ten hours, 100 ampéres for five hours, 
25-cycle switchboard consists of a rotary converter panel, | or 130 ampéres for three hours, with a minimum pressure 
which controls a rotary converter in an adjoining room, a! of 1.8 volts per cell. An automatic reversible booster 
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SWITCHBOARDS AT THE NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELL 


helpgigear 








Fig. 3 -HIGH-TENSION SWITCHBOARD 


Fig, 4—HIGH-TENSION CELLS 




















Fig. 5—-LOW-TENSION ALTERNATING CURRENT SWITCHBOARD 


balancer set, consisting of three machines coupled 
together, and mounted on a combination bed-plate, is | 
used in conjunction with this battery. | 
Returning to the gas engines, these each have six | 
cylinders, 8in. in diameter. The stroke is 9in. Since they | 
have to drive alternators ia parallel, due attention has | 
naturally been paid to the question of cyclicirregularity, and | 
by using properly proportioned fly-wheels—a high speed, | 
viz., 500 revolutions per minute—and the number of | 
cylinders mentioned, this has been prevented from ex. | 
ceeding 1/250. We are told that there is no perceptible | 
flicker in the lights when the sets are running direct on | 
an incandescent lighting load. The method of operating the | 
valves and the general design of the engines can be gathered | 
from the cross section of one of the cylinders shown in | 
Fig. 7. The governor employed consists of an ordinary | 
balanced throttle valve actuated by fly-balls. Most of | 
the working parts are enclosed in the crank case, and | 
lubricated by means of an oil bath, but the main and con. | 
necting-rod bearings are provided with forced lubrication. 
A water-jacketed silencer is employed, and this is | 





placed in front of the cylinders. The valve boxes are 


cast solid with the cylinders, and all valves can easily be | 
| provided in which the gases are mixed before passing to 


removed on taking off the covers of the valve boxes. 
The cooling water is taken from the Polytechnic swim- 
ming bath, which happens to be near the generating 
station. This bath, which is 100ft. long by 35ft. wide, has 
a capacity of 120,000 gallons, and therefore forms a very 
convenient cooling pond. The waste heat from the 
engines will naturally serve the useful purpose of raising 
the temperature of the water. Two cooling tanks, each 
having a capacity of 620 gallons, have been provided for 
cases of emergency. 

Two suction gas producers, shown in Fig. 8, have been 
supplied by Bennett and Tapley, of Southampton. Under 
normal conditions these producers will supply the gas for 
both engines, but arrangements have been made so that 
gas can be taken from the main. The fuel consumption 
of these producer plants when working in conjunction 
with the engines described is guaranteed not to exceed 
.91b. of anthracite coal per brake horse-power hour on 
full load, and 1.25 Ib. at half-load. At full load the water 


Fig. 6—BACK OF LOW-TENSION ALTERNATING CURRENT SWITCHBOARD 


i ee 


consumption is guaranteed not to exceed two gallons per 
brake horse-power hour. A mixing chamber has been 


the engines. This obviates any trouble which might be 
caused through the engines drawing gas of different 
quality from the two producers, due to the differences in 
the quality of the fuel provided, or any other cause, tem- 
porary or permanent. The pipe work connecting the 
producer plants to the engines is so arranged that the 
latter can be supplied with gas in several ways. A two-ton 
overhead travelling crane, manufactured by Higginbottom 
and Mannock, of Crown Ironworks, West Gorton, Man- 
chester, has also been erected in the engine-room. The 
span of the crane is approximately 238ft. and the lift 18ft. 
The lifting, travelling and traversing gears are operated 
by three Siemens series wound motors. 

The ventilation of the engine-room is carried out by 
means of a fan. This draws the air down through 


| sleeve pipes, which rise up into the engine-room around 


the exhaust pipes of the engines, fresh air entering 
through windows and grid ventilators arranged at the top, 








438 


THE ENGINEER 


Ocr. 21, 1910 


— 








From the foregoing description it will be seen that the 
new power station that has been erected at the North- 
ampton Polytechnic Institute will afford ample oppor- 
tunities for students to acquire knowledge relating to the 





Fig.{7—CROSS SECTION OF GAS ENGINE 


management and testing of both continuous and alter- 
nating-current electric generating plants, and in view of 
the large number of central stations which now exist in 
London, there is no doubt that many young men will 











Fig. 8—GAS PRODUCERS 


avail themselves of the facilities which are now open at 
this school, for acquiring experience which should be of 
great service to them when seeking employment. 





LLOYD'S REGISTER OF SHIPPING. 


THE annual report of Lloyd’s Register of Shipping for the 
year 1909-10 has just been issued. From this it appears that 
at the close of the year ended 30th June last, 10,302 merchant 
vessels, registering over 203 million tons gross, held classes 
assigned by the Committee of Lloyd’s Register. The details 
are as follow :— 

Vessels Classed in Lloyd's Register Book at 30th June, 1910. 


Foreign. | 


Material De- | British. Total. 
of con- | scrip- |——————————_ | 
struction. | tion. | No. Tonnage. | No. | Tonnage. No. | Tounage. 

















Iron & steel Steam | 6081 12,346,175 | 2911 6,436,533 | 8,992 | 18,782,708 


“ Sail 430 691,287 702 1,034,547 | 1,132 | 1,725,834 
Wood & Steam | | 
composite & sail 169 23,704 9 3,241 | 178 | 26,945 








Total | 6680 13,061,166 | 3622 7,474,321 10,302 | 20,535,487 


Classes were assigned by the Committee to 540 new vessels. 
Their registered gross tonnage amounted to 929,946 tons. Of 
these vessels, 461 of 923,703 tons were steamers, and 79 of 
6243 tons were sailing ships. These vessels were all con- 
structed in accordance with approved plans, under the special 
supervision of the surveyors to Lloyd’s Register. Of the 
total, 612,825 tons, or 66 per cent., were built for the United 
Kingdom, and 317,121 tons, or 34 per cent., for the British 
Colonies and foreign countries. 

The following table sets forth the new tonnage classed by 








the Society during the last ten years :— 
Steam. Sail. Total. 
1900-1 1,328,395 26,916 1,355,311 
1901-2 1,381,7: 43,66 1,425,41€ 
1902-3 1,182,2: 68,155 1,250,420 
1903-4 1,051,960 27,085 1,079,045 
1904-5 1,189,769 11,058 1,200,827 
1905-6 1,408,579 4,066 1,412,645 
1906-7 1,470,312 14,410 484,722 
1997-8 1,147,547 4,244 1,151,791 
1908-9 845,719 9,265 854,984 
1909-10 .. 923,703 6,243 929,946 





The revised rules of the Society for the Construction of 


Steel Ships have now been in operation since June, 1909, and 
have, according to the report, given satisfaction to the 
shipping community both at. home and abroad. Since the 
new rules came into operation plans for vessels representing 
nearly two million tons of shipping have been approved for 
construction under the Society’s survey with a view to classi- 
fication in Lloyd’s Register Book. 

The use of internal combustion engines for marine pur- 
poses has hitherto been confined to small vessels and yachts. 
The internal combustion engines in most general use on land, 
and also those fitted in small vessels, are worked upon the 
four-stroke cycle principle, and are single-acting, so that with 
each cylinder there is only one impulse for two revolutions 
of the shaft. With this type of engine there is considerable 
difficulty in effecting the reversal of the direction of rotation 
of the engine, and when these engines are used for marine 
purposes the astern motion of the screw has usually been 
obtained by the use of toothed wheel gearing. Comparatively 
recently, the report continues, there has been a development 
in the Diesel oil engine for marine work. A two-stroke cycle 
has been successfully adopted, and the reversal is effected in 
the engine itself, the crank shaft being directly coupled to 
the screw shaft. The Diesel oil engine is now being fitted to 
three fairly large vessels being built on the Continent under 
the supervision of the surveyors to Lloyd’s Register. One 
set is being constructed on the older principle of the four- 
stroke cycle with single-acting cylinders, and will be of about 
450 indicated horse-power. Another set is being made on 
the two-stroke cycle, also single-acting, and is intended 
for a twin-screw vessel, the power being about 900 in- 
dicated horse-power on each shaft. The third set is 
being made on the two-stroke cycle double-acting system, 
each cylinder providing two impulses per revolution ; this 
also will be fitted in a twin-screw vessel, the total power being 
about 1800 indicated horse-power. In each of these cases 
the engines will be directly coupled to the screw shafts. 

In a set of internal combustion engines, which is being 
constructed under the Society’s survey in this country for a 
vessel of about 260 tons, there are several novel features. 
The engines are intended to work with gas produced on board 
from anthracite coal. The cylinders are of comparatively 
small size, and the engines are intended to run at a high rate 
of revolution, and will not be reversible. The connection 
with the screw shaft will be made by means of a hydro- 
dynamic transformer, in which a turbine pump, driven by 
the engine, delivers water to another turbine coupled directly 
to the screw shaft. The arrangement is such that the screw 
shaft will rotate at a much less rate of speed than the 
engines, and provision is also made for reversing its direction 
of rotation. 

During the past year rules have been adopted by the 
Society for the survey of internal combustion engines using 
petrol or paraffin fuel. Similar rules applicable to the 
various types of Diesel engines are under consideration. 

Since June, 1909, thirty-four steamers, of upwards of 
5000 tons each, received the 100 Al class, amongst the 
largest of which the following may be mentioned :— 


Name of vessel. Tons. Owners. 
Balmoral Castle 13,341 ..\ Union-Castle Mail Steamship 
Edinburgh Cast! 13,326 ..f Company, Limited 
Orato .. .. 12,130 ..\ Orient Steam Navigation 
Otranto 12,124 ..f Company, Limited 


There were few features of outstanding interest in the 
design of vessels which were dealt with during the year, the 
most noteworthy being the increase in the number of vessels 
built on the Isherwood system of longitudinal construction. 
Up to the date of the report 43 vessels of this type, with a 
total tonnage of 176,000 tons, had been classed, or approved 
for classification, in the Society’s register book. 

In the course of the year the plans of 720 vessels intended 
to be built of steel, 58 of wood, and 4 composite—making a 
total of 782 vessels—were submitted for the Committee’s 
consideration with a view to the approval of the vessels for 
classification by the Society. These figures show an increase 
of 34 per cent. over the previous twelve months. During the 
year 759,987 tons of ship and boiler steel were tested by the 
Society’s surveyors at home and abroad, this being an 
increase of 282,474 tons over the return for the year 1908-9. 

The subject of the survey and classification of steamers on 
the Great Lakes of America occupied the attention of the 
Committee during the year. Draft rules have been prepared 
and are now under consideration. An experienced senior 
ship surveyor from the Society’s home staff has been 
stationed at Cleveland, Ohio, with extended powers as 
regards dealing with plans of vessels, in order to meet the 
convenience of American shipbuilders and shipowners who 
are desirous of availing themselves of the Society’s classifica- 
tion. One vessel, 600ft. in length, is now being completed 
on the lakes under the Society’s survey, and the plans of 
several other large steamers have been approved, with a view 
to classification, by the Society. 

The Society’s surveying staff at the present time consists 
of 317 officers. Since the issue of the last report it has been 
found necessary still further to increase the number of exclu- 
sive surveyors abroad. During the past year, in addition to 
the appointment of an exclusive surveyor to Cleveland, Ohio, 
to which allusion has already been made, a ship and engineer 
surveyor from the home staff has been selected for Odessa and 
will shortly take up duty there, and a second exclusive sur- 
veyor has been appointed at Bilbao. These appointments 
will bring the number of exclusive surveyors at ports abroad 
up to 60. 

The total length of chain cable tested during the year at 
the public proving houses in the United Kingdom, all of 
which are under the superintendence of the Society, was 
304,505 fathoms. The number of anchors tested was 6843. 
The Committee have had under consideration during the past 
year the subject of the testing of chain cables manufactured 
by a process of annular rolling by machinery instead of by 
the ordinary method of welding by hand. It is pointed out 
that it is claimed by those who have introduced this system 
that these machine-made cables are more reliable than the 
hand-made ones, owing to the absence of the cross weld in 
the links. Regulations for the testing chains of this type 
under the provisions of the Anchors and Chain Cables Act 
have been adopted by the Board of Trade in consultation 
with the Committee of this Society. : 

An increase has again to be recorded in the number of 
vessels engaged in the carriage of refrigerated cargoes. At 
the present date there are 128 vessels holding the Society’s 
Refrigerating Machinery Certificate (Lloyd’s R.M.C.), and 
677 surveys were carried out during the year by the Society’s 
surveyors on the installations of such vessels. 

The number of vessels to which freeboards were assigned 





by the Society under the Merchant Shipping Act, 1894, up to 
June 30th, 1910, was 15,374. The number to which free. 
boards were assigned during 1909-10 was 510, representing an 
approximate gross tonnage of 1,023,360 tons. These figures 
refer to original assignments and are quite independent of a 
large number of reassignments under the amended tables of 
1906. Of these latter cases 4872 were dealt with up to 
the end of June last. Reference was made in last year's 
report to the steps which had been taken with a view to 
bringing about an internat‘onal agreement on the question 
of the load line of ships. It may be recalled that in reply to 
the Committee’s suggestion the Board of Trade intimateg 
that they had addressed a communication to the Foreign. 
office to the effect that representations to this end should be 
made to the various maritime powers. Since then Holland 
has adopted the British freeboard tables and rules, and the 
freeboard regulations of Germany, France, and Holland are 
now formally recognised in this country. Denmark has algo 
adopted the British regulations, and as the governments of 
other countries have the subject under consideration, there 
appears every reason to hope that satisfactory results wil] 
follow. It may be noted that under the provisions of the 
Merchant Shipping Act, 1906, which came into force on 
October 1st, 1909, the British load line regulations now 
apply to all foreign ships while they are within any port in 
the United Kingdom. 

The increasing extent to which wireless telegraphy and 
submarine signalling are being used in passenger steamers js 
shown by the fact that there are now recorded in the register 
book 702 vessels fitted with wireless telegraphic installations, 
and 459 with submarine signalling apparatus. 

The number and gross tonnage of yachts classed in the 
Society’s register of yachts are 657 yachts of 120,579 tons. 
Of these, 381 of 112,334 tons are steam yachts and 276 of 
8245 tons are sailing yachts. Included in the foregoing are 
146 yachts which have been built in accordance with the 
rules for the construction and classification of yachts of the 
international rating classes under the inspection of the 
Society’s surveyors, of which 58 have been built abroad. 
These yachts have all received the Special Class ‘‘ R’’ in the 
Society’s register of yachts. The largest yacht contructed 
during the past year for the International Rating Classes 
under the survey of this Society was the steel schooner 
Westward of about 300 tons—the first yacht to be built in 
America for racing in these classes. 

The scholarships granted by the Society for the purpose of 
encouraging the scientific study of naval architecture and 
marine engineering have all been taken up during the year. 
These scholarships include three in naval architecture at 
Glasgow University, three in naval architecture at Armstrong 
College, Newcastle-on-Tyne, and two in marine engineering 
in connection with the Institute of Marine Engineers. 





QUEBEC BRIDGE TENDERS. 





TENDERS for the construction of the superstructure of the 
Quebec Bridge closed at one o’clock Saturday, October Ist, 
1910. ‘Tenders were received from the following firms :— 

(1) St. Lawrence Bridge Company, Limited, of Montreal, 
representing a combination of the Dominion Bridge Com- 
pany, of Montreal, Canada, and the Canadian Bridge Com- 
pany, of Walkerville, Canada. 

(2) The British Empire Bridge Company, Limited, of 
Montreal, Canada, representing a combination of the Cleve- 
land Bridge and Engineering Company, Limited, of Darling- 
ton, England, and the Patent Shaft and Axletres Company, 
of Wednesbury, England. 

(3) The Pennsylvania Steel Company, of Steelton, Pa., 
U.S.A. 

(4) Maschinenfabrik Augsburg-Nurnberg A.G., of Gustavs- 
burg, Germany. 

Most of the firms, in addition to tendering on the design of 
the Board of Engineers, have presented designs of their own 
and alternative tenders on same, as they were allowed to do 
by the specifications. The Minister of Railways and Canals 
has submitted the tenders and plans to the Board, which will 
thoroughly study them and report back to the Minister. No 
information as regards the prices will be given out until 
after the Board has made its report, which, in view of the 
large number of plans and alternative tenders received, will 
probably not be for several weeks. 








A New Type or Meta FRAMING.—A new type of metal fram- 
ing, designed to receive expanded metal, wire work, perforated or 
plain sheets for doors, screen work, &c., has been put upon the 
market by Mr. H. C. James-Carrington, of Winchester House, 
Victoria-square, Birmingham. It is claimed to be particularly 
suitable for screens to switchboards, tool or material stores. The 
framing is made of various shapes, such as U, H, &c., for use in 
different positions, and the slots are big enough to allow them to 
embrace, if required, the flanges of H, T and L sections. One 
form of framing is a U with a tail, and this form is used for 
doors, the hinge being attached to the tail piece. Tightness is 
ensured by rolling the flanges of the framing on to the expanded 
metal, section, &c. The framing can be bent to any required 
angle. No timber is reqnired, so that a structure made with it 
may be fire-proof. 

CLypE Torrepo Factor\.—Torpedo-making may now fairly be 
considered an established Clydeside industry, and incidentally the 
association of the Scottish river with British Admiralty affairs is 
made of a still closer character. The extensive works erected by 
the Admiralty on the shore at the Battery Park to the West of 
Greenock are now partly in operation, work at present being con- 
fined to the 2lin. torpedo, the largest in use by the British Navy. 
For the storing of the torpedoes prior to their being tested on the 
Loch Long range, which is now nearing completion, the Admiralty 
have acquired the buildings, &c., which have up till now formed 
the Naval Reserve station at Fort Matilda, in close adjacency to 
the new torpedo factory. In connection with the storage accom- 
modation, a workshop will be provided for fitting the torpedves 
with their gyroscopes. The electric current required for lighting 
and power purposes throughout the factory is supplied by the 
Greenock Corporation mains, the total supply taken being about 
400 kilowatts, which is about double what was at first contem- 

lated. The transfer of workers from the Royal Arsenal at 

oolwich is being effected gradually, parties of men and their 
families having been brought to Greenock just in proportion to the 
progress of the new factory towards completion. In all, the total 
transference to date comprises 528 adults and 144 children. _ Not- 
withstanding this, it is understood that the staff remaining «1 
Woolwich is still sufficient to carry on the work there without 
very much decrease in the output. The complete transference to 
the Clyde of the torpedo-making branch of the Admiralty service 
is thus not yet made. 
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RAILWAY MATTERS. 


In Chinese circles the Chinchau-Aigun railway scheme 
js considered to be dead. - The promoters atdbaite the substitntion 
¥f lines connecting Harbin, Aigun, Chinchau, and Nailor, but it is 
not expected that this proposal will alter the situation. 


Tur Pennsylvania Railroad has installed a telephone 
system at its roundhouse in Indianapolis with 28 stations, one in 
the home of each member of the are ate When there is 
a breakdown, the operator at the roundhouse can instantly 
connect and ring all the telephones at one time, so that he can 
give the message to all the men at once. 


Ir is stated in a consular report on the district of 
Berlin that in 1909 the railway material at the disposal of the 
Prussian-Hessian Railway system consisted of 18,280 locomotives 
and 254 motor locomotives, 4919 of which were employed in 
passenger traffic. 7580 for goods traffic, and 5781 for shunting and 





other purposes. Of these, 1540 were fitted with superheaters. 
The rolling stock comprised 34,958 passenger cars, 10,256 luggage 
vans, and 387,718 trucks of various types. 


THIRD-CLASS sleeping cars are shortly to be introduced 
on the Swedish State Railways. The first route on which they 
will be employed is between Stockholm and Malmi, and the extra 
charge has been fixed at 24 kroner (about 2s. 9d.). First and 
second-class sleeping cars are already provided on this route, the 
supplementary fare being 5s. 6d. in the first-class. In the third- 
class sleepers each compartment holds six berths, arranged in tiers 
of three, the berths being provided with a mattress, blanket, and 
pillow slip, but apparently no sheets, 


A MOVEMENT is on foot to secure that the railway 
carriages on Austrian State lines should be lighted by electricity 
only, and the idea seems likely to succeed, for 110 new coaches 
which are to be put in use next year are to be electrically lighted. 
Each compartment of every one of the new coaches is to have 
two 20 candle-power metallic filament lamps. At present, how- 
ever, it would not pay to light the existing coaches with electric 
light on account of construction difficulties, but there is no 
doubt that non-electric lights will disappear as the old passenger 
rolling stock is serapped. 


Some important railway extensions in Spain are now in 
progress. One isa railway from Barcelona to Manresa, a manu- 
facturing town about forty miles north-west of Barcelona. The 
line, which will be constructed by Belgian engineers for a syndicate 
of which the principal financiers are a Franco-American bank in 
Paris. will have its headquarters in a suburb of Barcelona, and, 
striking west, will cross the river Lobregat, and make straight for 
the town of Martorell, where it will make a junction with the 
Martorell to lgualada Railway, a Belgian concern, and then, follow- 
ing the right bank of the river, continue to Manresa and link up 
with the Manresa to Berga mining railway. 


AccorpinG to Electrical Engineering, the Rhaetian 
Railway Company, owning several narrow gauge lines in the east 
of Switzerland, has decided to equip three sections of its system 
for electric traction on the single-phase system with 10,000 volts 
trolley line pressure and a frequency of 15 cycles. The sections 
are the Engadine lines Bevers-St. Moritz, Samaden-Pontresina, 
and Bevers-Schuls. The last named is now being constructed, and 
will be opened in the summer of 1913, from which date all three 
sections will be worked electrically. A contract has been entered 
into with the Brusio power station for the supply of current for a 
given period. The working of these sections will serve as an 
experiment with a view to the more extensive adoption of electric 
traction by the company. 


CoNnSIDERABLE attention, states the Railway News, has 
recently been devoted in America to the question of engine 
failures, and many of the American railway companies are now 
keeping records of the mileage run for each locomotive breakdown. 
There is, however, great dissimilarity in the basis adopted by the 
roads concerned ; some take cognisance of failures involving a 
delay of two minutes or over in case of a passenger train, and five 
minutes or over in respect of a goods train; others deal with 
failures involving delays of five minutes or more to a passenger 
train and twenty minutes or more to a goods train. There is 
equally as great a divergence of opinion as regards what con- 
stitutes good locomotive service ; some roads consider 5000 miles 
per failure is satisfactory, others require a standard of 16,000 miles 
for goods train and 20,000 miles for passenger services. 


A CONCESSION for a new Alpine railway to connect 
Garmish-Partenkirchen (Bavaria) with Innsbruck (Tirol, Austria) 
has been granted to the ‘‘Oesterreichische Kredit-anstalt” 
Austrian Credit Banking Company). It is expected that part of 
the Bavarian section will be in working order in the autumn of 


1910, and that it will be completed in 1911. The Austrian section | 


of the new line will not be ready for three years. Part of the line, 
Innsbruck to Reith—19 kiloms. = 12 miles—will require the 
following constructive works:—A bridge over the river Inn, six 
large viaducts and eighteen tunnels. The new line will shorten the 
distance from Munich to Innsbruck by 12 kiloms. (74 miles) and will 
be of some importance for through traffic from the north without 
touching Munich. The new railway line is to be worked by 
electricity and will pass through some fine highland scenery. 
Owing to steep gradients it is not anticipated that the line will be 
used toany exent for goods traffic, except for local requirements. 


A NEW type of coach for use by underground railways 
has been developed by the Cleveland Underground Railway Com- 
pany. The essential features of this car, which is illustrated in the 
Electrical Review and Western Electrician, and is the invention of 
Mr. A. B. du Pont, are the low centre of gravity and the small 
sectional area. In order to reduce the height, the wheels are 
placed beyond the ends of the coach body in a similar way to that 
which is adopted with crocodile goods wagons, with the result that 
the bottom of the car is but 6in. above the top of the rail.’ In 
order further to economise space, the wheels are placed outside 
the bearings. Experimental running is now being carried out 
with one of these cars, and it is stated that the steadiness is very 
noticeable, especially when on a grade or rounding a curve. The 
weight is carried mainly by four girders, two at the top and two at 
the bottom of the sides of the car. The overall length is 58ft.; 
centre to centre of wheel trucks, 48ft.; side to side, internal, 
5ft. 6in.; floor to ceiling, 6ft. 6in. The electric motors obtain 
current from an overhead trolley wire. 


__Ir is reported in the Times that at Canterbury on 
Tuesday, October 18th, the Light Railway Commissioners, of 
whom the Hon. A. E. Gathorne Hardy was chairman, resumed 
the hearing of the application by the Kent Coal Concessions, 
Limited, and allied companies for sanction to construct a light 
railway connecting the collieries in East Kent with the South- 
Eastern and Chatham Railways at two points and with the river 
Stour at Sandwich Haven. Certain minor points were agreed 
upon, the chief outstanding opposition being by the owner of a 
building estate near Shepherdswell Station, who objected to the 
line passing through his property. He contended that the 
desired junction with the South-Eastern Railway could be effected 
by passing outside his land. At the conclusion of the hearing the 
chairman said the Commissioners were of opinion that the line 
should be sanctioned. They hoped it would be of great benefit 
to the district generally, and that this important industry, of 
which so much had been said in the past, might really take a start 


from that moment. As to the objection referred ‘to, the Com- 
uissioners thought the difficulty.and inconvenience of placing the 
line outside the property was really prohibitive, and the case was 
one for compensation, 





NOTES AND MEMORANDA. 
Durine 1908 the United Kingdom exported to Naples 


1204 tons of miscellaneous machinery, 292 tons of spinning, 275 
tons of weaving and 432 tons of sewing machinery, besides 100 
tons of parts. 


A NEW and possien type of resin collector that has 
been tried in the pine forests of Florida,~is~described b 

Mr. J. 8S. Woolsey, jun., in the Jndian Forester. The tree is 
tapped by two small tunnels, about lin. in diameter and Sin. long, 
bored from a common opening or mouth tangentially through 
the sap wood. The collector consists of two metal caps set at 
right angles, and connected by a hollow angle piece. One metal 
cap is fitted over the mouth, while a glass jar, into which the 
resin flows, is fitted to the other horizontal cap. It is claimed 
that the method gives an increased yield and a clean gum, and 
that evaporation is avoided. 


VENTILATING tunnels and other workings by water 
power is described in the Mining and Scientific Press. The 
method consists of allowing a stream of water to fall through a 
vertical passage whose lower terminal is in a closed chamber and 
beneath a constant water level. The water escapes through a sub- 
merged orifice as fast as it enters, and the air carried down by the 
stream accumulates in the space above the water level, developing 
the pressure which forces it through mains to the point desired. 
The upper end of the vertical passage is covered with a screen so 
as to break up the entering stream. A fall through a 12in. pipe 
30ft. long is said to have provided abundant air supply at a dis- 
tance of 600ft. from the air chamber. 


Ir appears from the report of the Inspector of Factories 
recently published at Moscow that there was an increased 
industrial activity in Russia during 1909, In that year there 
were under the supervision of the inspector 14,710 trade factories, 
which employed 1,831,396 workmen. As compared with 1908 
these figures show a decrease of 230 factories, but an increase ‘of 
26,614 hands, thus indicating that not-only have industrial con- 
ditions improved, but that the industries have been concentrated 
in asmaller number of establishments. The increase in employ- 
ment was most pronounced in the Moscow district, followed- by 
Warsaw and St. Petersburg. In other regions, however, 
principally in the south, there was a decline in industrial activity. 


CopPEr sulphate to prevent alge was used in four of 
the reservoirs of the Albany waterworks during 1909 before the 
commencement of warm weather. Two of the basins were treated 
four times during the season, another three times, and another 
twice. The maximum amount of copper sulphate used during any 
one application was 0.32 parts per million and the minimum 
quantity 0.1 parts per million. e early start made with this 
treatment and the constant watching for the development of 
aquatic growths are the reasons given by Mr. H. J. Deutschbein, 
superintendent of the Bureau of Water, to account for the fact 
that no complaints regarding algze were received during the year. 
a reservoirs are supplied with filtered water from the Hudson 

iver. 


AccorpInG to Nature, Professor Paterno, of the 
University of Rome, has given an account of some recent work on 
colloidal solutions, arising out of an early observation that tannic 
acid, which behaves as a colloid and produces no osmotic or 
eryoscopic effects in water, behaves in a normal way as a 
crystalloid when dissolved in acetic acid. The aqueous solution is 
a deep brown, although the tannic acid separating from it is 
white, and the solution in acetic acid is only yellowish. Observa- 
tions by the ebullioscopic method indicated that the Grignard 
reagent, magnesium ethiodide, probably exists as a colloid in its 
ethereal solutions. Several alkaloids were found to dissolve in 
ether without raising its boiling point, whilst the alcoholic 
solutions showed a normal elevation. 


THE Board of Trade returns for the nine months ended 
September 30th show that the imports of iron and steel and 
manufactures thereof amounted to £6,508,885, or £648,077 more 
than in the same period of last year, while the exports reached 
£31,934,994, an increase of £4,108,471. The imports and exports 
of other metals and manufactures thereof were £17,594,163 and 
£7,626,264, which, compared with last year, show a decrease of 
£235,142 in imports and an increase of £1,378,029 in exports. 
The imports of electrical goods increased by £234,204, and the 
exports by £1;449,301, the totals for this year being £1,155,579 
and £1,449,301 respectively. The imports of machinery amounted 
to £3,343,302, a decrease of £94,973, and the exports to 
£21,534,517, an increase of £445,331. Ships (new) were imported 
to the value of £22,335, a decrease of £1241, and were exported to 
the value of £7,575,061, an increase of £2,743,500. 


Ir is commonly stated that the larger particles of 
cement clinker in the manufactured product are inert and of no 
greater value than grainsof sand. This opinion is by many deemed 
fallacious in principle, for measurements of size are purely relative, 
and the smallest particles of cement ‘‘flour” are large compared 
with atoms or the hypothetical electrons of which atoms are now 
said to be com Some recent experiments conducted by Mr. 
G. 8. Binckley prove that the coarser particles of cement may 
possess tensile resistance, to an important extent, and constitute a 
valuable constituent of that material. They also show, however, 
that such particles may be quite different from the finer particles 
in respect of soundness, and suggest the possibility that the 
coarser particles sometimes cause general deterioration, affecting 
the whole body of the cement. Thus they may be either valuable 
or deleterious, an uncertainty making further investigation highly 
desirable. 


Tue July issue of the “ Transactions” of the South 
African Institute of Electrical Engineers contains a paper by Mr. 
W. C. Brown on ‘Transport of Coal and Ore a Electric 
Traction,” in which a haulage system by locomotives is considered. 
Continuous-current motors are recommended, and the use of two 
small locomotives working in tandem is advised in preference to 
one large one on account of greater ease in rounding sharp curves, 
smaller spare locomotive necessary and lighter track, &c. Par- 
ticulars of a system where 3660 tons of coal and 103,260 tons of ore 
are hauled per month by 20-ton locomotives up a grade of 1 in 40 
are given. With current at #d. per kilowatt-hour, the working 
costs per ton-mile worked out at 1.66d., and the maintenance 
costs at 0.66d. The locomotives consist of 10-ton units each, and 
each unit is equipped with two 45 horse-power 500-volt series 
motors fed by an overhead line, which is supplied from a three- 
phase transmission line through rotary converters, 


Wits regard to the electrical smelting of iron in Norway, 
the British Vice-Consul at Bergen reports that, according to a 
statement by Professor Farup, a member of a committee who have 
been investigating the matter, electrical ironworks in Norway, on 
iron fields close by the coast, where there are many natural 
harbours, would be in a good position to compete both with elec- 
trical ironworks in other countries and also with the older smelting 
works of Europe and America. By the use of kilns of a capacity 
of 15 tons wrought iron and steel can be electrically produced from 
pig iron so as to compete with ordinary good qualities at prices 
varying from £5 11s. to £8 6s. 8d. per ton. This opens up a large 
market for the electrical products. The more important process 
as regards Norway, however, is the electrical a iron ore. 
The electrical energy used in smelting iron ore is about 4 horse- 
power per ton of pig iron per annum, and the quantity required to 
transform this product into steel-and partly to roll it brings the 
total expenditure of energy up to about 4 horse-power per ton per 
annum, 





MISCELLANEA. 


AccorbING to the British Acting Consul-General build- 
ing is proceeding rapidly in Panama, Colon, and the Canal zone, 
and the Government has made several contracts for the erection 
of public buildings, including a national institute to cost £150,000. 
All houses and tenements are of wood, and naturally the heavier 
materials, such as lumber, mouldings, doors, blinds, and sashes, 
come entirely from the United States ; but British firms can and 
do, to some extent, compete in corrugated iron, cement, zinc, lead, 
paints, oils, putty, hinges, bolts, locks, &c. ; 


A STRANGE water valve accident happened on a 30in. 
main in New Orleans on September 6th. While a repair gang was 
engaged in removing a edie spreader in this valve the spreader 
and disc were blown out so violently that two men were killed and 
two injured. Superintendent George G. Earl reported that 
apparently the neighbouring valves on the line were manipulated 
in such a way that water was allowed to enter rapidly into a line 
containing considerable air and a severe hammer effect was the 
result, but he could not speak positively on the subject. 


In. the course of a lecture before the Society of 
Engineers on ‘‘ Currant Professional Topics,” Mr. H. C. Adams 
enlarged upon the importance of practical experience as well as 
theoretical training, and suggested the establishment of a central 
bureau, where a register of the career of every engineer should be 
kept open to public inspection. Instead of applying for appoint- 
ments, as at present, a candidate would ask for a certified copy of 
his page in the register to be forwarded to a prospective employer. 
In the same way, before engaging an engineer, an employer would 
obtain a copy of his record. 


EXTENSIVE experiments with the new American illu- 
minated shell or ‘‘tracer” were recently carried out at Fort Albert, 
near Yarmouth, Isle of Wight, one of the forts of the Portsmouth 
outerdefences, Some seventy rounds fitted with the appliance have 
been fired from 12-pounder guns at targets specially constructed to 
represent a swarm of torpedo craft trying to enter the narrow 
channel by Hurst Castle, under cover of darkness. The experi- 
ments were watched by artillery officers from headquarters, and 
it is understood that they will report with a view to the War- 
office adopting the invention, which, it is stated, is a most useful 
one. 


AccorDING to a consular report dealing with the trade 
and agriculture of Bavaria, the Government Statistical Office 
recently instituted inquiries relative to the existing works for 
generating electricity. According to the preliminary results of 
the inquiry, 2386 electricity stations were in existence in Bavaria. 
This figure includes also plant for generating electrical current for 
private requirement only. After completion of the final inquiry, 
the number of stations may possibly be about 2500. The greatest 
number of works—1620, equal to 67.9 per cent.—are the property 
of private individuals, and there are 374 works, or 15.7 per cent., 
belonging to the limited liability companies, including partnership 
concerns. The remainder are owned by the Government, by 
communities, and by co-operative societies. 


A RECENT investigation into the cause of failure of the 
concrete covering of some sewage tanks, showed that although in 
the sewage water a strong smell of hydrogen sulphide was per- 
ceptible, no trace of this could-be noticed in the atmosphere of 
the sewage tanks, which was also free from sulphur trioxide, but 
contained carbon dioxide. The outer layers of the defective con- 
crete were quite soft, while the firm concrete beneath was of a 
brownish tint. A portion of the lime in the decomposed concrete 
was in the form of calcium sulphate, but small quantities of 
calcium hydrogen sulphide were also found, indicating that the 
decomposition was caused by hydrogen sulphide, the calcium 
sulphide formed at first becoming ultimately converted into 
sulphate. The application of a coating of tar to the concrete after 
this has Sietenal to some extent, and is thoroughly dry, is 
recommended as a remedy for the evil. 


Ir is reported in the Iron and Coal Trades Review 
that, notwithstanding the protective tariff, Russian works manu- 
facturing machine tools and engines are not prospering. Many have 
closed down, whilst others work with a chronic deficit in this depart- 
ment. The reason is partly to be found in the inexperience of the 
designing engineers, partly because the necessary high standard 
of workmanship is so far unattainable, but more particularly 
because of the limited and irregular demand, which prevents 
repeat orders or the introduction of more modern designs, except 
by changing costly models before they are depreciated by use. 
This latter fact at once suggests the class of machinery most likely 
to sell, and that which it would be waste of money and time to 
push. Heavy standard-type machine tools are naturally made in 
the country. On the other hand, machine tools that require a 
high grade of workmanship, or of which the weight is small as 
compared with the workman’s wage put into it; or machines 
which are being constantly improved, or for which repeat orders 
are not to be expected, are unlikely to be made in Russia. 


A DESCRIPTION has been recently published of a 
135,000-volt transmission line which is being constructed from 
Cook Falls, in Michigan, to Flint and Battle Creek, a total length 
of 190 miles. The work is to be done in connection with already 
existing power stations in Michigan. It is calculated, as the result 
of experiments, that at 130,000 volts with No. 0 conductors, the 
corona loss will be about 1 kilowatt per mile. The brush display 
at 135,000 volts with No. 0 conductors is expected to be similar to 
that already noticed.with No. 2 wires at 110,000 volts, the 
apparent power transmitted for the first 125 miles being between 
15000 and 12,000 kilo-volt ampéres. The use of lightning 
arresters on the line is doubtful, as experience seems to show that 
a line of high insulation is little injured by lightning. The trans- 
mission line will comprise a single 3-phase-circuit of three No. 0 
copper wires, carried on suspension type insulators hung from the 
cross arms of 55ft. tripod steel towers. The wires are at the 
angles of an isosceles triangle with 17ft. sides and 12ft. base. The 
lowest wire is 40ft. above the ground. The suspension insulators 
have eight discs in series, each capable of withstanding 75,000 
volts. Each insulator measures 52in. from the tower hook to the 
line conductor. It is expected that the line will be in operation 


| before the end of the year. 


In his address at the opening of the Peter’s Electrical 
Engineering Laboratory, Professor Ernest Rutherford said’ it was 
— necessary to look back twenty years to find that the pro- 

essors of physics were in many cases the pioneers of electrical 
engineering, and often the only teachers of that subject.: They 
needed only to recall the name, among others, of their distin- 
guished countryman, Lord Kelvin, to appreciate what a great deal 
the technical application of electricity owed to the physicist. 
Indeed, there were still some survivals of the past where electrical 
engineering was taught to-day as an essential part of physics. 
Every modern university found it necessary to have a spedial de- 
partment of electrical engineering provided with a staff of expert 
teachers. Electrical engineering covered so many fields, that it 
was not possible, except in very few cases, to provide the’ neces- 
sary funds and equipment and specialised staff to deal with the 
numerous departments of the subject. There had been no rivalry 
in the past, and there need be none in the future, between the 
subjects of physics and electrical engineering, for if physics had 
helped much in its development, it must not be forgotten that elec- 
trical engineering in its turn had greatly assisted the development 
of physics proper. Concluding,.the professor said the primary 
object of such a department as he was about to open was to give 
the student an opportunity of learning the-fundamental-prmciples 
which lay at the basis of electrical engineering, and of the 
problems of production and distribution of electrical energy. 





THE ENGINEER Ocr. 21, 1910 


POWER STATION AT THE NORTHAMPTON POLYTECHNIC INSTITUTE, CLERKENWELI, 


(For description see page 436 ) 


Ais, « 


fox on) sa e *& 
> a 4 ow — 
% b x z x . Ln zt ah 


— 


a 

ae 
23> o- 
= 


—_— FF 14 


| cemesendiamaanenaaal 
oe eS a OS 


Seat 


# 


I: 
i ; 


o% 


er sme A RRR 























ig. 10O—ONE OF THE, GAS ENGINES 








Ocr. 21, 1910 


THE ENGINEER 


44] 








——_——— 
—— 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


AUSTRIA.—F. A. Brocenaus, Seilergasse 4, Vienna. 

OHINA.—K&LLY AND Wasu, Limirep, Shanghai and Hong Kong. 
EGYPT.—F. Deimer, Finck & BryLagnpEr, Shepheard’s-buildings, Cairo, 
FRANCE. —Borveau & Onevituer, Rue de la Banque, Paris. 

Cuapetor & Cir, Rue Dauphine, 30, Paris. 

GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

F, A. Brooxuavs, Leipste; A. Twarrmnyer, Leipzic, 
INDIA.—A. J. Compripes anp Co., Railway Bookstalls, Bombay. 
ITALY.—Loxscuer AnD Co., 307, Corso, Rome; Frarautt Traves, Corso 

Umberto, 1,174, Rome; Frateuui Boooa, Turin; Utrico Hoxpui, 

Milan. “ 

JAPAN.—KgLLy AND WALSH, LIMITED, Yokohama. 
Z. P. Maruya anv Co,. Tokyo and Yokohama. 
RUSSIA.—O. Rickur, 4, Nevsky Prosp. ct, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York; Supscription News Co., Chicago. 

8, AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Bos 489), pomex 

CentRaAL News Acency, Limirep, Joh g, Cap 

Durban, &c., and at all their Bookstalls. 
J. C. JUTA AND 0o., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, 
AUSTRALIA.—Gorvon anv Gorcu, Melbourne, Sydney, and Queen-street, 
Brisbane, &c. 

MELVILLE AND MuLLEN, Melbourne, 

Turner AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Gorvon anv Gorcu, Cuba-street Extension, Wellington 
and Bedford-road, Christchurch, 

Upton anv Co., Auckland; Crate, J. W., Napier. 
OANADA.—Dawson, W., anv Sons, Limirep, Manning-chambers, Toronto. 

MonTRKAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, longe-street, Toronto, 
CEYLON.—Wuayartna anv Co., Colombo. 

JAMAICA.—SoLuKs anp Cockine, Kingston, 
STRAITS SETTLEMENTS,—Keuiy anp Watsn, Limirep, Singapore, 





Post-offices on the Continent. 


Subscriptions received at all 





TO CORRESPONDENTS. 


In order to avoid trouble and confusion we find it necessary to inform 
8 that letters of inquiry addressed to = public, and 
by o Sor insertion be _ bn the must in og ved fimeely pa mmo 
a large envelope legibly directed by the writer to himself, and stam: 
in order that answers veseteas by us may be forwarded to their destina- 
jim. No notice can be taken of communications which do not comply 
with these instructions. 
4a All letters intended for insertion in Tur ENGINEER, or containing 
~— ‘ions, ry be accompanied by the name and address of the writer, 
il; , but asa proof of good faith, No notice 
poh re can = bd taken of anonymous communications. 
“2 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


corre. 











MEETINGS NEXT WEEK. 


THE Leicester ASssociaTiION OF ENGINEERS.—Saturday, October 22nd, 
at 7.30 ar! in the Technical School. Annual meeting. President's 
addr. ss, by Mr. James A Keay. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Saturday, October 29th, at 
6.30 p.m. for 7 p.m. Ladies’ night at Abercorn Rooms, Liverpool-street 
Hotel. Tickets may be obtained from the Hon. Social Secretary, W. H 
Ball, St. Bride’s Institute, E.( 

THE INSTITUTION OF ENGINEERS AND.SHIPBUILDERS IN SCOTLAND. —Tuesday, 
October 25th, at’ 8 p.m., in the Rankine Hall of the Institution, Elmbank- 
crescent, Glasgow. General meeting. residential address by Prof. 
Archibald Barr, D.Sc. Paper, ‘‘The Block Coefficient,” by Mr. P. A. 
Hillhouse, B.Sc. 

PuysicaL Society or Lonpox.—Friday, Oct ber 28th, at 5 p.m., at the 
Electrical we aap * apron! King’s College, Strand, W.C. Papers, 
“ Demonstration of a New Method for Producing High-tension Discharges,” 
by Prof. E. Wilson and W. H. Wilson; ‘‘The Behaviour of Steel under 
Combined Static Stress and Shock,” by F. Rogers. 

Junior INSTITUTION OF ENGINEERS.—Monday, October 24th, at 7 p.m., at 
the Royal United Service Institution, Whitehall, S.W. Annual general 
pats. | At 8 p.m., paper, ‘ The Manufacture of Glass Bottles,” by Mr. 
Bernard A. Kupferberg. Tuesday, October 25th, at 7.30 p.m., at Caxton 
Hall, Westminster. ec .% Lecture of series on ‘Law ‘Relati:g to 
Engineering,” by Mr. L. J. Costello, M.A., LL B. (Cantab.). 
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DEATH. 


On the 12th inst., suddenly, after a short illness, HENRY GrRaHAM 
Harris, M. Inst. C.E., M.L Mech. K., 4 St. Stephen’s House, Victoria- 
embankment, Westminster, S.W., aged 64 
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The French Railway Strike. 


THE strike of railwaymen in France offers the 
strongest condemnation of the system of State 
control of railways. To understand the cause of 
the strike it may be necessary to explain the con- 
ditions under which railway enterprises are carried 
on in France. Being an essentially military 
country it is desirable that the Government should 
exercise a certain control over the railway com- 
panies to ensure that they are always capable of 
transporting the maximum number of troops at 
almost a moment’s notice. If the control were 
limited to this supervision there would be no reason 
for complaint, but the French Government carries 
its interference much further. It should not be 
overlooked that the companies exist on sufferance 
—that is to say, their concessions are held for a 
certain period, after which the lines, with their 
equipment, descend to the State. In the meantime 
the railway debentures are guaranteed by the 
Government, which has for many years been paying 
interest on such stock of certain companies. 
There is consequently a very close association 
between the companies and the State, to the extent 
even that the companies can do nothing without 
the sanction of the Minister of Public Works. No 
permanent constructions can be made, and no 
improvements carried out, before the plans and the 
expenditure have been approved by this depart- 
ment. Railway fares and traffic charges have to 
be submitted in the same way. It may, indeed, be 
said that the companies are merely running the 
lines in trust for the State. 

To imagine the situation created by thus 
subordinating the railway companies to the will 
of Parliament is easy. In a country so strongly 
dominated by the Socialist element the Govern- 
ment is continually exhorted to adopt ‘‘demo- 
cratic measures,”’ which, in the case of the railway 
companies, means the fixing of low third-class 
fares, and the compulsory running of unprofit- 
able services to satisfy the demands of deputies 
from districts where the traffic has not justified the 
companies in putting on more trains. Then there is 
the abuse of free passes, which have to be accorded 
to all the deputies, senators, and civil servants, as well 
as to all sorts of people who have sufficient political 
influence to enable them to travel free. These are 
only a few of the burdens under which the com- 
panies labour, but they are sufficient to show that 
the companies do not possess that freedom of action 
which is necessary to the satisfactory management 
of a commercial or industrial enterprise. Finding 
their receipts seriously curtailed by these political 
exigencies, the companies have been obliged to effect 


‘that have been engineered of late. 





economies wherever possible, and there has conse- 
quently been some delay in giving satisfaction to 
the railway men over the question of wages. 
Nevertheless, it cannot be said that the situation of 
the men is so unsatisfactory as is represented in 
the manifesto which was prepared by the strike 
committee for the public edification. The men are 
claiming a minimum wage of 5f. a day, and it is 
asserted that on some lines the minimum wage is 
only 3.50f. a day, which, naturally, would be wholly 
insufficient in view of the higher cost of living for 
the men in and around Paris. To this sum, how- 
ever, which is represented as the minimum wage, 
must be added various other pecuniary advantages 
which finally bring the total amount paid to the 
men toa much higher figure. The minimum wage, 
being based upon the cost of living in country dis- 
tricts, is increased by an indemnity to men who 
live in and around Paris, and in addition to this, 
a certain amount is allowed for families, which, on 
the State railways, bring the minimum amount paid 
annually to each man to 1619f. Apart from this, 
each man has a certain number of free passes for 
himself and his family over the entire railway sys- 
tem he is accorded free medical treatment, he is paid 
during illness, and he is allowed fifty-two days’ 
holiday during the year. Consequently, with a 
maximum of 314 days a year, he receives a 
minimum of 5.16f., which is about 4s. ld. per 
working day. _ Promotion naturally awaits every 
man who displays ordinary zeal in the exercise of 
his duties. On the other lines the situation of the 
men is scarcely less satisfactory. The companies 
have for two years past been devoting an increasing 
sum of money to the welfare of the men, amounting 
in one case to 4,000,000f.; but the minimum wage, 
which was the chief point of conflict, remains in 
abeyance. As the result of the agitation of the 
National Railwaymen’s Union, the Prime Minister 
obtained from the companies a promise to consider 
favourably the men’s claims, but before this could 
be done the long-threatened strike was declared. 


There are probably few classes .of workers 
possessed of less revolutionary tendencies than the 
French railwaymen, and yet the strike is regarded 
by Government as of a distinctly revolutionary 
character. Here, again, we see the serious incon- 
venience arising out of the State control of a com- 
mercial enterprise of national importance. The 
strike has been seized upon as a means of destroying 
the Government and existing social institutions, 
not by the railwaymen themselves, but by those 
behind them. As is the case with nearly all 
other trade unions, the Railwaymen’s Union has 
been brought under the influence of the revolu- 
tionary wire-pullers belonging to the Confédération 
Générale du Travail, by which it is now managed, 
and when men are deluded into believing that a 
short and sharp struggle will leave them masters of 
the situation they are often only too ready to act. It 
may be affirmed that thegreat majority of railwaymen 
honestly believed that the strike would be ended in 
forty-eight hours. The men could not imagine that 
Paris would stand the ordeal of complete isola- 
tion for a longer period. Had the calculations of 
the strike promoters not miscarried the conse- 
quences would have been disastrous. For a time 
a general strike seemed quite within the range of 
probabilities. Traffic on the Nord was suppressed 
with startling suddenness, and then followed the 
Ouest-Etat. On the Paris-Lyons-Mediterranean 
and Orleans many of the trains had to be tem- 
porarily suspended, but on the Est the number of 
men going out on strike was not sufficient seriously 
to affect the service. Still, for some days travellers 
on these lines were kept in constant suspense, and 
never knew on boarding a train whether they would 
get to their destination or be left stranded on the 


rails. It can easily be imagined that, ‘since 
everyone suffered, no strike was ever more 
unpopular. Feeling has run very high against 


the railwaymen on strike, and these have not 
been backward in. openly displaying _ hostility 
towards the travelling public. This entire absence 
of conciliation is characteristic of all the strikes 
As soon as the 
railwaymen’ came out the Union published a long 
list of claims, some of them - reasonable, and 
others equally impossible; the final result, if 
such claims were conceded, being to increase wages 


all round, shorten the hours of work, and augment 


the amount of money paid for pensions. Such 
claims could not possibly be conceded all at once 
without ruining the companies. In one case the 
men affirmed that they would not resume work 
unless full wages were paid them during the time 
of the strike. That a prompt solution of the dispute 
was not desired by the revolutionary agitators at 
the. Bourse du Travail was further evidenced by 
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the violent attacks upon the Government and by the 
open advocacy of revolutionary methods, to the 
extent that even bombs were used as a means of 
intimidation. The Government announced that it 
had discovered the existence of an anarchist plot 
which had long been prepared in view of the strike. 
Strong measures of protection and repression had 
to be adopted. All the lines were placed under 
military protection, but not before the tampering 
with signals and attempts at wrecking trains had 
shown this protection to be absolutely necessary. 
The strikers displayed an utter disregard for the 
public’s safety. At Cormeilles, near Paris, two 
trains were attacked and the drivers and guards 
had to flee for their lives. Strikers were arrested 
in numbers and promptly sentenced to terms of 
imprisonment. Undoubtedly a great factor in pre- 
venting the extension of the strike was the calling 
up of the military reserves forming the Railway 
Corps. This was a bold step, because, had the 
men refused to obey, the condition of things would 
have been little short of anarchy, and this contin- 
gency was deemed quite possible in view of the way 
in which the Union was dominated by the revolu- 
tionary element of the Confédération Générale du 
Travail. Fortunately, the men responded on all 
the lines except the Nord and the Ouest-Etat, 
where a large number refused to serve, although 
the fear of the consequences, together with the con- 
viction that the strike was turning against them, 
caused an increasingly large number to put in an 
appearance, until on the Nord and Ouest-Etat the 
engine-drivers and other servants were in sufficient 
force to allow of the service being partially 
resumed. This was the beginning of the end, and 
every day has seen large additions to the ranks of 
workers, until the Railwaymen’s Union was obliged 
to give in. The whole of the railway system in 
France is under military mobilisation, exactly 
as it would be under actual war conditions. 
Disobedience may be dealt with by court martial, 
and this, as well as the fear that those who delay 
their return to work may be discharged, has had 
the effect of completely breaking down the resist- 
ance of the men. 

The significance of this strike lies in the fact 
that it represents one of the greatest struggles 
that have yet taken place between militant socialists 
and the authority of Government. The postmen’s 
strike last year failed mainly because there was a 
want of sympathy between the men and the 
revolutionary agitators, and these latter thought 
they had greater hope with the railway workers, 
among whom there was undoubtedly a strong socialist 
element. It is difficult to imaginehow the ends of the 
strike promoters could have been better served than 
by a complete suspension of the entire railway 
service. They have fortunately once more failed to 
attain these ends, and having “shot their bolt” for 
the time being, there is every probability of these 
fomenters of disturbance being reduced to a state of 
inaction. The Government also has seen the 
danger of allowing the railwaymen too much 
liberty in the way of breaking contracts with the 
companies. Whether the men employed upon a 
great national enterprise like the railways have the 
right to strike has long been discussed, and was 
admitted by the Government, but it is understood 
that the Government intends to introduce a Bill 
whereby this right will be restricted, especially in 
the way of intimidating workers who do not belong 
to the union, or of interfering with those who 
refuse to strike. The events of the past week 
have emphasised very strongly the vital part played 
by the railways in the life of the country. So much 
has been said about the possibilities of mechanical 
road locomotion that it was supposed by a large 
section of the public that railways were becoming 
less of a necessity than formerly, but the temporary 
isolation of Paris from North-West France has 
brought home to the public the supreme necessity 
of an adequate railway service, and it may be taken 
for granted that precautions will be adopted in 
future to prevent a recurrence of such a disastrous 
strike. 


Comparative Turbine Trials. 


THE rapidity with which improvements are con- 
tinually introduced into systems of marine propul- 
sion renders the actual data obtained from pre- 
vious comparative tests of perpetually decreasing 
value, and, furthermore, tends to create a feeling of 
doubt as to the reliability of any information 
excepting that of the latest trials. Although if 
scanned together the combined results indicate the 
progress made or the tendencies of development, 
there is a natural reluctance to make use of any 
except the latest figures, and it is with just this 





feeling that-one approaches the last report issued 
by the United States Navy Department regarding 
the apparently never-ending series of comparative 
trials made between the Birmingham, Chester, and 
Salem. These vessels were ordered nearly six years 
ago, and tests between much more modern vessels 
—say, between the Delaware and North Dakota— 
would carry greater conviction. Some months ago 
we dealt at length with the United States Naval 
trials of the scout cruisers, but the reports were 
then lacking as to the reversing qualities of the 
vessels. The figures that are now to hand indicate 
that, on the stopping trials from any given speed 
until the ship was stationary, the greatest time in 
all cases was taken by the Chester with Parsons 
turbines and the least by the reciprocating engined 
ship. The Salem, with Curtis turbines, was on the 
whole but little worse than the Birmingham in 
time taken to stop or distance travelled, though 
the time required to reverse the turbines was 
much greater than to reverse the reciprocating 
engine in every case. The stopping trials were 
carried out at ahead speeds of 10, 16, 22, and 
24 knots respectively. Very similar trials were 
carried out by the Amethyst and Sapphire of the 
Royal Navy even before the American scouts 
were ordered ; and though the data have never been 
officially published, it is known that the differences 
in time taken to stop were far less—that is the 
Amethyst was much more nearly equal to her 
reciprocating engined sister ship—than in the 
case of the American ships. But to illustrate 
our opening remark on the value of more 
modern data, let it be supposed that the 
Chester could have been fitted with the 
Gloucester’s turbines, and the Salem with those of 
the Bristol. We find the first Curtis turbined 
cruiser making virtually the same speed as the 
Parsons vessel on the same steam consumption ; 
in the case of the Bristol and her sister ships the 
twin-screw turbine installation gives even greater 
speed. Whatever was proved by the earlier trials 
—or perhaps, more correctly, was claimed to have 
been proved by the advocates of rival systems— 
seems to have been undone in the recent trials, 
while it might, if the design of the American Scout 
turbines had been as good as that of the later 
British ships, have strongly tended to emphasise 
instead of negativing the previous comparative trial 
data, just as the reversing trials in the two countries 
do not corroborate one another. 


To a large extent these variations in performance 
have nothing whatever to do with the turbine 
system itself. We know now—it was well known 
long ago—that the poor economy of some of the 
earlier impulse turbine vessels was due solely to 
lack of sufficient rows of blades, or inadequate blade 
speed, to absorb the potential energy inthe steam, and 
obviously adding more rows in order to improve the 
efficiency, might have meant a minute addition to 
the weight of the turbine; but the lack of economy 
in these particular cases should not have been held 
to detract from the turbine as a type, although it 
was freely used to do so. Nor should the recent 
results from the Bristol be held to prove a vast 
superiority of the Curtis type over the Parsons. In 
the trials of the Town class cruisers, the average 
speed of the four four-shaft vessels was practically 
26 knots with 24,000 shaft horse-power; in the 
Bristol the same power gave 0.7 of a knot more 
speed. But with the advantage of 50 deg. of super- 
heat, which might equally well have been applied 
to the Parsons vessels, the economy is improved by 
almost five per cent. ;- that is, without the super- 
heat the power would only have been about 
22,800, which would materially reduce this increase 
of speed. This additional advantage in thermal 
conditions should not be lost sight of in comparing 
the two types of propelling machinery, more 
especially as the steam consumption for the 
impulse turbine appears to have been about 3 per 
cent. more, in spite of the superheat, than in other 
ships. On the whole, as we pointed out at the 
time of the trials of the American Scouts, there 
does not seem to be any material difference 
in efficiency between the two systems. The 
question that naturally arises is the effect that 
the proved efficiency of an entirely different 
turbine system will have on the design of marine 
installations in the future. To the men who own 
and have to work ships the attractions of twin 
screws are very great indeed, though they introduce 
certain practical disadvantages in some classes of 
ship. Already for some types the Admiralty are 
asking for alternative tenders for turbines of the 
Curtis system, while in other cases impulse blading 
for the high-pressure end of the turbine is being 
adopted. The comparative trials with other sys- 
tems of turbines besides the two mentioned have not 





revealed any serious rival. Nothing has been dong 
in this direction in this country, but in both 
America and Germany trials of torpedo craft hayg 
been made with Zoelly turbines, and both Zoelly 
and Rateau turbines have been tried in Frange, 
But the practical disadvantages of excessive weight 
and undue cost of manufacture tend to operate 
against the adoption of multiple single-wheel tyr. 
bines, and their efficiency is apt to be low. The 
recent German destroyer G 173, fitted with Zoelly 
turbines, for instance, failed to attain the high 
speeds achieved by her sister ships with Parsons or 
A.E.G. turbines. The results of the American 
destroyers with Zoelly turbines are not yet to 
hand. 

In the near future it is extremely doubtful 
whether any other type of steam turbine will be 
seen in British marine work as far as the main 
engines are concerned. For large vessels of the 
battleship and cruiser type it is even doubtful 
whether the experiences with the Bristol are such 
as to justify the Admiralty in its wide adoption, 
less from the thermal point of view than from that 
of the essential standardisation of the propelling 
units for fleet ships on account of station keeping, 
circling, and other maanceuvring considerations 
which entirely outweigh any minor differences in 
economy. On the other hand, for light, fast 
cruisers and for torpedo craft the twin-screw 
type seems most applicable, though in the latter 
case there may be some difficulty in getting the 
propellers above the line of keel produced, and at 
the same time sufficiently far from the hull of the 
ship to avoid vibration. Before long additional 
comparative data will be available in the shape 
of the results from the twin and _ triple-screw 
boats of the Acorn class; the last batch of 
turbine destroyers were quite economical, and 
some interesting figures should be obtained. 
While the British, French, and United States 
Admiralties permit the wide publication of the 
interesting technical data relating to the systems of 
propulsion of their national ships, it is significant 
how little is given in Germany about the vessels 
of that navy. Since the beginning of 1907 
restrictions have been enforced to an abnormal 
extent, and such information as has been published 
is of very doubtful accuracy; the claimed speed 
records of the destroyers are a case in point. The 
next series of interesting trials to which we can 
look forward will be those of the United States 
battleship Florida. Fitted with Parsons turbines 
on four shafts, the trials of this vessel should throw 
much-needed light on the relative merits of recipro- 
cating engines and of two turbine systems, the 
sister ships North Dakota and Delaware being 
fitted with Curtis turbines and ordinary engines 
respectively. It is pleasant to reflect that what- 
ever the result may show, it is certain that they 
will be placed at the disposal of the world at large. 


Electricity and Mine Accidents. 


IN the last ten years our mining accident death- 
rate has increased from one worker killed in every 
840 employed to 1 in every 700. This rise, after 
two generations of steady decline in the accident 
death-rate, calls for comment. The mischief is 
due, no doubt, to a variety of factors too numerous 
to treat within the limits of a short article; but in 
view of the constant complaint by miners and 
their leaders that electricity is one of the 
prime factors it may not be uninteresting to 
deal briefly with this aspect of the matter. 
Indeed, the opinion is strongly held in some 
quarters that electricity is a fruitful source 
of danger, and it is certainly remarkable that 
the recent check in the decline of the accident 
rate, and the subsequent rise, have coincided with 
the wider application of electricity to mining. 
Since the existing special electricity rules came 
into operation in 1903, less than 60 deaths have 
been officially attributed to accidents in connection 
with electrical apparatus—51 in the seven years, 
1903-9, to be exact. This is not a large number, 
but there is ground at least for suspicion that some 
recent fires and explosions, involving great loss of 
life, have been set up electrically. Is it so? 

It has been demonstrated beyond dispute that 
coal dust, under a critical combination of con- 
ditions can be ignited by almost any electrical 
appliance in amine. Where there happened to be 
a lot of fine dust and a gaseous atmosphere present 
at the same time a very tiny electric spark would 
be sufficient to spread disaster. There are cases on 
record where explosions of fire-damp have been 
caused by electricity, or, to be more accurate, by 
the misuse of electricity through ignorance or folly. 
If mines were always kept well ventilated, if coal 
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dust were not allowed to accumulate, or if it could 
pe rendered harmless by watering or the spreading 
of stone dust, and if all electrical apparatus were 
properly controlled, there would, of course, be little 
danger in the employment of electricity below 
ground. But when dust and gas are present, and 
when electrical installations are not under proper 
control, disaster is being invited. And when, 
moreover, we find the pit boys damaging the 
cables by such thoughtless tricks as hanging tub 
clips on them, and. even cans on bare wires, the 
wonder is that more accidents are not recorded. 
Leading electricians who have specially studied 
this matter declare that electricity has not yet had 
a fair trial in British coal mines, save in rare cases ; 
and they insist that, given suitable installations, 
efficient staffs of electrical engineers, and plenty of 
wiremen, coupled with care on thepartof the ordinary 
mine workers, electricity would not be classed as 
dangerous. At present it is not denied—at any 
rate, it is not denied with any convincing emphasis 
—that electricity may have been a prime factor 
in one or two recent terrible explosions and fires. 
What these authorities do emphatically insist upon 
—and this is a point of cardinal importance-—is 
that a number of our colliery owners do not main- 
tain staffs of electricians and wiremen, either 
efficient or sufficient to keep the installations at the 
highest pitch of safety. 


Mr. Douglas S. Martin, in a recent article in 
the Iron and Coal Trades Review, insisted, as 
the minimum consistent with safety, that a 
colliery with a generating plant of anything over 
300 kilowatts should be staffed by a competent 
electrical engineer-in-charge, an assistant engineer, 
and at least four wiremen. But Mr. Martin 
declares that some collieries with installations of 
several hundred kilowatts of power and many miles 
of cable, employ no more than two wiremen under 
charge of an engineer who is not an electrician. 
Similar plants in manufacturing establishments 
would be staffed by from six to ten qualified men. 
And yet not nearly so many repairs are needed 
above as below ground. Falls of roof and bulges 


of side cause innumerable injuries to the 
wires, distributing boxes, and other apparatus 
in a pit. Armour and insulation are being 


constantly knocked off by lumps of coal overhang- 
ing the tubs, by the callous tricks of the boys, and 
so forth. There is an element of danger in elec- 
tricity at all times, but when staffs are so meagre 
that repairs cannot be done within a reasonable 
time there is profound danger with electrical 
installations in coal mining. The Electrical 
Review, commenting upon the subject, says :— 
“The astonishing thing about it is that mine- 
owners themselves either cannot or will not see 
that it is to their advantage—to say nothing of 
preventing loss of life—to see that the installation 
is kept in thorough working order by a man 
who knows his business.” “It is our opinion,” 
adds the Electrical Review, “that the only 
solution of this question is the granting of a certifi- 
cate to the engineer, who must be thoroughly 
acquainted with both the mechanical and electrical 
engineering of collieries, and trained to the work in 
the same way as the certificated colliery manager 
is now trained, and who will have absolute control 
and responsibility. At present there would be 
difficulty in finding such men, but as their status 
and consequently their pay would be raised, there 
would soon be a class of men available and 
ready to present themselves for examination ;”’ 
and the Review goes on to declare that this “very 
desirable change’’ would result in a “ reduction 
of accidents.’’ Cassier’s Magazine also expresses 
the opinion that if, among other things, we had 
a sufficient number of competent men to look after 
every underground installation,’ we should “once 
more see a steady decline instead of an increase in 


our mining accident death-rate.” Again, the 
Times this week, dealing with the charge 
brought against the use of electricity as a 


cause of increase of accidents in coal mining, 
says: “There is probably a nucleus of truth 
in the suggestion, in consequence of the use 
of imperfect plant and cables, and the employment 
of incompetent and ill-trained electricians. In any 
circumstances, it is desirable that the electrical 
equipment should be of high grade and designed 
for use in coal mines, and it must be placed in 
the hands of qualified men.’”’ The Royal Com- 
mission on Mining Accidents and the Home-office 
authorities have given attention to this matter, and 
it is more than probable that some attempt will be 
made in next year’s Mines Regulation Bill to give 
effect to the growing volume of opinion that the 
employment of electricity underground should be 
strictly regulated, 





The Atlantic Airship Voyage. 


WE do not pretend to any regret that the Atlantic 
airship voyage has been an unqualified failure. 
Had the clerk of the weather, who in these matters 
has a Gargantuan spirit of fun, permitted the 
America to reach Europe, we should have had a 
renewal of the foolish enthusiasm which followed 
Count Zeppelin’s cross-country trips, and we should 
have seen tens of thousands of pounds wasted on 
perfectly futile experiments. The ship has sailed 
away a derelict above the sea, and with it the 
hopes of Transatlantic aérial navigation vanish into 
thin air. Every attempt has been made to foster 
a false belief that the voyage began successfully. 
As a matter of fact, it needs but little skill in the art 
of reading between the lines to see that it was a 
failure from the first. At no moment was the ship 
master of the element it rode. For a time a favour- 
able breeze blew it westward, and apparently without 
the assistance of its engines it covered a few hundred 
miles just as any ordinary balloon might have done. 
Then Ariel, having tempted it far enough from the 
shore, started to play pranks upon it. The waves 
tugged and jerked at its equilibrator, threatening 
the whole framework with destruction, whilst the 
futile propellers struggled vainly with a wind which 
was bent on bringing the ship to wreck on the “ still 
vexed Bermoothes.”’ Providence, it has been said, 
waits on the foolish. In this case she sent a liner 
“two hours away ” from the ill-fated balloon, and an 
heroic rescue was effected, even the cat, who showed 
an ill-directed wisdom in its attempt to leave the ship 
atthe start, being saved. We give willingly our praise 
to the crew who sailed on a voyage as foolhardy and 
as fruitless as Captain Webb’s fatal attempt to 
swim Niagara Rapids. It was a voyage arranged 
for spectacular purposes only, a music-hall turn of 
colossal proportions. Nothing of any value could 
be expected from it; for had the America reached 
Europe it would have proved no more than at times 
the aeronaut is happy in his selection of weather. 
The Atlantic is already bridged by a thousand 
ships. If the attempt had been one to reach 
inaccessible lands it would, at any rate, have been 
dignified by a noble object ; if it had been carried 
out for the solution of some great scientific problem 
we might, whilst regretting the method, have 
respected the adventure. But it had nothing more 
to commend it than an appeal to the popular taste 
for sensation, and the best thing about the “ experi- 
ment” is its ignominous failure. Enough, and 
more than enough, has been done to make the con- 
quest of the air spectacular. If flight-in its varied 
forms is to rise above the level of a mere sport it is 


|time that a little steady humdrum, useful work 


was entered upon, and that the praise of the public 
and the winning of prizes was forgotten. It is 
high time too that the waste of money on airships 
was given up. Many months ago, when one of 
the Zeppelins made its first sensational voyage, we 
foretold its ultimate failure. Our words have been 
justified to the last syllable. Zeppelin after 
Zeppelin has met with disaster, and at the 
moment we believe not one is left. Now the 
America has gone the same way, and we hope, 
for a time at least, we have seen an end of these 
quasi-scientific wholly foolish attempts to conquer 
the air by a feather. In this direction the door 
is closed; in the other it is wide open. The 
flying machine has accomplished what the balloon 
—even when we dignify it with the name of a 
ship—can never do; but much remains to be done, 
and it is well that it should be done steadily and 
scientifically by honest spade work, and not under 
the glamour of popular sensationalism. 


Rejection of the York Agreement. 


ALTHOUGH a happier issue of the negotiations 
between masters and men in the northern shipyards 
was anticipated, the result of the ballot is hardly 
surprising. It adds but one more instance to the 
rapidly multiplying examples of the insubordination 
of the rank and file of trades unionists. In this 
case the offence is more than usually flagrant, 
because it was understood that the representatives 
of the union had been granted full powers to arrange 
the best terms they could with the employers, and 
although of necessityany contract required the ratifi- 
cation of the men, it was presumed that the branches 
would endorse whatever their plenipotentiaries had 
effected. But the men are not in a temper to be 
controlled by anyone, and by a substantial majority 
the terms of the York agreement have been rejected. 
There is only one good aspect in which the ballot may 
be regarded. Out of a membership of more than 
50,000 less than 19,000 voted. More than 60 per 
cent. of all the members therefore remained neutral. 








This raises the double hope that the ballot may 
be taken again, and that there is still in the union 
a large body of men who, at any rate, are not 
pledged to the anarchical policy of the members 
who have voted for the rejection of the terms. 
Let these indifferent men remember that far more 
than a single dispute is at issue. It is not so 
much a difference of opinion with a few employers 
they are asked to consider as the very existence of 
their union. Their own officers have told them 
that if they refuse to abide by agreements the 
principles of collective bargaining are undermined, 
and if they refuse to be led the union cannot be 
held together. When the dispute began we warned 
the union that it was on the road to become a dis- 
organised rabble; the rejection of the York agree- 
ment confirms us in that view. 








DOCKYARD NOTES. 





THE French navy has just acquired its first aeroplane. 
The type selected is the Maurice Farman—a machine that 
does not very materially differ from the better known Henri 
Farman, except for the fact that all its surfaces are rounded 
and that the body is more or less enclosed. Lieut. Byasson, 
of the French navy, has been selected to drive the machine. 





THE German naval programme will consist of three battie- 
ships, the Ertsatz Brandenburg, the Ertsatz Woreth, and 
**8”’; also an armoured cruiser ‘‘ K.’’ 


THE French submarine Pluviose, which was sunk off 
Calais with the loss of her crew, has been rebuilt and is 
ready for serviee. The officers volunteered to command the 
vessel, 








THE submarine Archimede has just accomplished a voyage 
of 1400 miles in less than five days, and has thus earned for 
herself the title of ‘‘submarine squadron,’’ indicating her 
capacity to accompany a fleet away from home waters. Up 
till now the longest voyage of a submarine was that of the 
American Salmon, which covered the 750 miles between 
Quincy (Mass.) and the Bermudas. The Archimede’s record 
was performed at the average rate of 12 knots, or 
280 miles a dav. It is now intended to send the Archimede 
from Cherbourg to Toulon and Bizerta, a distance of about 
2500 miles. 





THE French submersible, which was only launched as 
recently as June last, from the Creusot establishment at 
Chalons-sur-Saone, has just completed a long and exhaustive 
series of trials very satisfactorily. She is known as the 
‘*$.C.I.,’’ and in general contour is not dissimilar from our 
new ‘‘D’”’ design, except that she has no turret nor conning 
tower of the customary type. The displacement on the 
surface is 300 tons and 440 tons submerged; the surface 
speed 14 knots, and the submerged speed 9 knots ; the surface 
range 2000 miles, and the submerged range 80 miles, at 
economical speeds. The operations for submerging the boat 
are said to occupy five minutes. For surface navigation 
there are two petroleum motors—800 horse-power—and sub- 
merged propulsion is by two electric motors—200 horse- 
power. The boat has three pairs of horizontal plunging 
planes, four torpedo tubes of a new pattern, a safety detach- 
able keel, telephone buoy, and rings for hoisting by cable 
attachments. 


A GERMAN naval officer (Rear-Admiral Calau von Hofe) 
has come to the conclusion that the submarine menace is an 
imaginary one. In an article he has contributed to the 
October Deutsche Revue he declares that submarines are 
entirely useless in actual naval warfare, so that all sub- 
marines hitherto constructed will shortly be thrown away as 
old iron. He states that the submarines are without value 
either for attack or defence, and constitute a permanent 
danger to all navies, inasmuch as they are continually the 
cause of disastrous accidents. He supports these contentions 
by elaborate technical arguments. Meanwhile Germany is 
still building submarines secretly. 





THAT gunnery has attained an advanced stage of excellence 
in the German High Seas Fleet is admitted by all persons 
whose information renders them competent judges. Unfor- 
tunately, only at rare intervals are we furnished with chapter 
and verse for this assumption. The Navy's Berlin corre- 
spondent is able to state, however, that since the spring the 
gunnery lieutenants of six battleships and three cruisers 
attached to the fleet in question have been the recipients of 
unqualified notices of approval from the Marine Amt in 
regard to their prowess. A gunnery officer attached to the 
fleet remarked to the writer three weeks ago: ‘‘I am neither 
able nor willing to give you details of our practice, but I can 
assure you that our shooting is not even second to those 
wondertul achievements by certain of your own ships which 
have appeared in the papers of late.’ ‘‘ And I have every 
reason to believe the truth of my informant’s assertion,’’ adds 
the same correspondent. 





THE Admiralty have placed the orders for the turbine 
machinery of the warships to be built at Portsmouth and 
Devonport with Hawthorn, Leslie and Co., Limited, and 
the Parsons Marine Steam Turbine Company, Limited, 
respectively. The order for the 31,000 shaft horse-power 
propelling machinery and boilers for the new ship which is 
to be laid down at Devonport has been placed with 
Hawthorn, Leslie and Co., Limited. 





THE Admiralty have placed orders for five cruisers of 
the Yarmouth type, as follows:—One each with John 
Brown, Limited, Clydebank ; Beardmore and Co., Dalmuir ; 
the London and Glasgow Engineering Company, Govan ; 
Cammell, Laird and Co., Birkenhead ; and Vickers, Sons, 
and Maxim, Barrow. All except that built at Clydebank 
will have Parsons turbines. The Clydebank boat—like the 
Bristol, which is now completing, after successful trials—will 
be propelled by Brown-Curtis turbines. 
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BLAST FURNACE BLOWING ENGINE AT ORMESBY IRONWORKS 
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AN ELECTRICALLY DRIVEN BLOWING ENGINE. 














37 tons. The efficiency of the motor when developing 700 


| horse-power is given as 92 per cent., and at 420 horse-power 

THERE has recently been introduced into service at the | 91 per cent. The motor is direct-coupled to the crank shaft 
Ormesby Ironworks, Middlesbrough, of Cochrane and Co., | of a vertical blowing engine—see the above views—manufac- 
Limited, a new blast furnace blowing engine, the method of | tured by Richardsons, Westgarth and Co., Limited, of Middles- 
driving whigh is interesting. There are four blast furnaces | brough. The motor starter is of the mu tiple knife switch type, 
at the OrméSby Ironworks, each capable of ‘producing about combined with an automatic circuit breaker of the no-load 
900 tons of Cleveland pigiron per week, and Messrs. Cochrane | and overload type, this forming the last step of the starter. 
and Co., who utilise the waste gas from these blast furnaces | The rating of the resistances is 100 horse-power only, the 
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Fig. 1i—-MOTOR DRIVEN BLAST FURNACE BLOWING ENGINE 


to drive gas engines for dynamos and for blowing, found that 
they had available about 1000 horse-power, which they 
decided to utilise in driving the new blowing engine. 
motor—Fig. 3—supplied by Warren, Beattie and Company, 
Limited, is designed to develop 700 brake horse-power con- 


tinuously at a speed of 75 revolutions and 980 brake horse- | 
power for a period of one hour without undue heating. This | 
| delphia, the rights concerning which are, in this country, con- 


machine has 16 magnet poles and is compound wound for 
240 volts direct current, its approximate total weight being 


The | 


motor being run up to full speed before coupling up to the 
blower, the circuit breaker alone being of full load capacity. 
The blowing cylinder is 66in. diameter and 54in. stroke, 
arranged to run at 75 revolutions per minute, at which the 
free air capacity is 16,000 cubic feet per minute. The 
cylinder is fitted with the patented balanced sliding air valves 
of the Southwark Foundry and Machine Company, of Phila- 


trolled by Richardsons, Westgarth and Co. The arrange- 











ment is such that the inlet valves are worked mechanically, 
the outlets being worked automatically by the blast pressure. 
The valves do not move until the pressure is in equilibrium 
inside and outside the cylinder, so that the valves are floating 
and are claimed to be thus practically frictionless. In the 
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Fig. 2—-ELECTRO-MAGNETIC CLUTCH 


event of a failure of the automatic gear, there is a mechanical 
fitting which operates the valve. The clearance is reduced 
to 14 per cent., with the object of making the arrangement 
as efficient as possible. Although this air cylinder with its 
arrangement of valves has been largely used by the makers 
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Fig. 3 * 


for steam and gas-driven blowing engines, this is the first 
instance of its adoption for an electrical blower of this speed. 

To start the blowing engine from rest, with a fly-wheel of 
23 tons weight and 16ft. 9in. diameter, would necessitate a 


demand of considerable horse-power from the gas-engine | 


generator, and therefore it was considered advisable to adopt 
some method of gradual acceleration, and eventually one of 
the electro-magnetic clutches of the Vulkan Maschinenfabriks 
Actien-Gesellschaft, of Vienna (the British agents for which 
are C, E. Lugard and Co., of Chester), was selected. This 
type of clutch—F'ig. 2—consists of an electro-magnetic body, 
in the form of a flange, secured to one shaft, containing an 
energising coil, and an armature, in the form of a flange, 


secured to the other shaft, the electro-magnetic body and | 
The | 


armature being normally kept apart by a spring. 
electro-magnetic body is fitted with a ventilating ring of 
special material, and the armature has a wooden thrust 
ring. Upon the current being switched on, the electro- 
magnetic body attracts the armature, and the wooden thrust 
ring presses on the ventilating ring, the drive being effected 


partly by magnetism and partly by the friction between the | 


wooden thrust ring and theventilating ring. Theadjustment 
of the wooden thrust ring and the ventilating ring is such that 
the magnetic faces never touch, and, consequently, sticking 
by reason of residual magnetism is impossible. 

The clutch at the Ormesby Ironworks is claimed to be the 
largest electro-magnetic clutch in the world. It is 7ft. 3in. 
in diameter, 6 tons 5cwt. in weight, and is capable of trans- 
mitting 1000 horse-power at 75 revolutions per minute. It 
was specified that the blowing engine should be started so 
gently and slowly that the demand from the gas engine 
generator would not exceed 1000 horse-power, and since its 
installation it has been found possible to start up in one 
minute, the load on the gas engine generator not exceeding 
350 horse-power. The electrical energy required to keep the 
clutch in operation is two kilowatts. 


NEW DOCK AT METHIL. 


THE contractors for the new dock at Methil, on the Forth, 
are now giving the finishing touches to the sea wall. They 
have had more than the ordinary trouble in erecting this 
wall, 
in January last 500ft. of parapet were torn away in a gale 
and the concrete suffered considerably. 





This wall is a mile long, and work has been carried on at | 


five separate points. Five long stagings were run out from the 
shore side to the line of the proposed wall, and operations 
thus carried out in sections. To clear the foundations, from 
3ft. to 10ft. of sand and stones had to be removed by sand 
pumps and grabs. The tides oftentimes upset calculations, 
and swept sand over the cleared space. A commencement 
with the sea walls was made about two and a half years 
ago, The first layer of concrete -was laid down in bags. 


Several times winter storms have done damage, and | 


These the divers piled along the outer and inner edges of the 

wall to the height of low water mark. Into the space 
| between the two piles ci bags was dumped a mass of concrete. 
Above low water’ mark the outer and inner edges of the wall 
were built up with ten-ton blocks of concrete, and the space 
between filled in with concrete in the mass. 

A 10ft. parapet rises above the quay level, and this is 
strengthened by a steel joist in every 5ft. of masonry. The 

height of the sea wall varies from 30ft. to 60ft. up to the quay 
| level and not including the parapet. The width varies at the 
| foundations from 35ft. to 45ft., tapering to from 17ft, to 27ft. 

at the quay level. 
| cubic yards of concrete have been used. 

The area of the new dock enclosed by this sea wall is 114 
acres, and it will be fully a year yet before the contract is 
| completed. At present Methil, which is the most important 

coal shipping port in the Firth of Forth, has two docks. 

| These are 49 acres and 64 acres respectively in extent. In 
| the new dock there will be 32ft. at spring tides and 27ft. at 
neaps. A very spacious entrance is provided. The channel 
is to be a quarter of a mile in length and to have a width of 
80ft. In the construction of the inner dock walls 80,000 to 
| 90,000 cubic yards of concrete will be used, and probably 
| 80,000 tons of granite for copings, &c. The excavation work 
| will represent 600,000 cubic yards of material. The North 
| British Railway Company, which owns the Methil Docks, 
| entrusted the whole contract to Robert Macalpine and 
| Sons, Glasgow, who are sparing no efforts to advance the 
| work rapidly. 

The great development of the Fife coalfields in the near 
vicinity, comparatively speaking, of Methil has led to this 
port becoming a very busy exporting centre. When the first 
dock was constructed at Methil in 1887, the total shipment 
| of coals in the first year was only 219,884 tons. Last year 

—1909—the shipments aggregated 2,691,109 tons. Lack of 
accommodation in the docks was severely felt, and increased 
berthage will considerably add to the Methil exports. The 
new dock will have ten hydraulic hoists, and the siding mile- 
age is to be largely increased to ensure rapid despatch of 
steamers. The estimated cost of the contract is £600,000. 








HELICAL GEARS FOR STEERING APPARATUS 
OF THE NEW WHITE STAR LINERS. 


THE steering apparatus for the s.s. Olympic and Titanic is 
being fitted throughout with machine-cut helical gears of 
Messrs. André Citroén and Co.’s manufacture. For each 
ship two sets of spur wheels—Fig. 1—and two sets of bevel 
wheels—Fig. 2—are required. As will be seen from the 
engravings, these gears, which are of steel throughout, are 
formed with herring-bone teeth of a form which has been 
adopted as the outcome of experience. This has proved 
that the ordinary helical gearing when transmitting a 
Joad should run with the apices of the teeth in the forward 


On the construction of the wall 100,000 | 








direction. By so doing the life of the teeth is prolonged 
considerably, less wear taking place than when running 
backwards. Consequently for gears which have to transmit 
power in either direction, as in steering gear, the pattern 
shown in our engravings possesses the great advantage of 
equalising the wear in both directions. 

The sizes of the spur wheels are the following :—Pitch 
circle diameters, 144in. and 69%in.; number of teeth, 18 and 
87; pitch, about 24in.; width of face, 94in. It should be 
stated that the pitch is given approximately, and it must 
be explained that the Citroén gears are not and, in fact, can- 

















Fig. 1 


not be made to standard pitches. Their noiseless running is 
mainly obtained through a total absence of backlash, and 
this can only be achieved by calculating the exact pitch 
according to given diameters and a fixed number of teeth. 
For this reason a special cutter is made for each set of 
gearing. 

The sizes of the bevel wheels are :—Pitch circle diameters, 
5ft. 10gin. and 2ft. Ofin.; number of teeth, 19 and 55; pitch, 
about 44in.; width of face, 1lin. The teeth on both sides of 
the face are shrouded to the pitch line, and the total width 
over the shrouds is 144in. The weight of each bevel wheel is 
1 ton 16 cwt., and each spur wheel weighs 1 ton 6cwt. The 

















Fig. 2 


spur pinion weighs about 5 cwt., and the bevel pinion about 
9cwt. It will be seen that the total weight of the gear 
wheels in each ship is about 74 tons. 








THE LNstiruTIoN oF CiIviL ENGINEERS.—The Council of the 
Institution are prepared to consider applications for a nomination 
to the Palmer Scholarship. The nominee must be the son of a 
civil engineer, he must be desirous of studying and graduating at 
the University of Cambridge, and his circumstances must be such 
as to need the help afforded by the scholarship. The scholarship 
is of the annual value of £40 and is now vacant. Copies of the 
regulations may be had on application to the Secretary of the 
— of Civil Engineers, Great George-street, Westminster, 
S.W. 

LECTURES IN ADVANCED ENGINEERING.—The University of 
London announces that a course of five lectures on ‘‘ Reinforced 
Concrete ” will be given at the Institution of Civil Engineers, Great 
George-street, Westminster, S.W., by W. Dunn, at 5.45 p.m., on 
Fridays, November 4th, 11th, 18th, 25th, and Wednesday, Novem- 
ber 30th, 1910. The chair at the opening lecture will be taken 
by Sir Henry Tanner, I1.S.0., F.RI.B.A. The lectures are 
addressed to advanced students of the University and others 
interested in the subject dealt with. Admission will be by ticket, 
obtainable on application to P, J. Hartog, the Academic Registrar, 
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THE SHIPBUILDING LOCK-OUT. 


A CIRCULAR was issued by the executive of the Boiler- 
makers’ Society to the various branches giving them an 
account of the negotiations which were carried through at 
York, and asking that a vote by ballot be taken by each lodge 
confirming or otherwise the arrangements made by the repre- 
sentatives at that conference, the votes to be returned to the 
general office by Wednesday this week. The main departure 
from the Edinburgh proposals was in relation to the imposi- 
tion of fines upon men who cause sectional stoppages. At 
Edinburgh this particular clause was worded as under :— 

“* Any member of the society who is a party to a stoppage 
of work reported to and decided by the employers’ local asso- 
ciation to be a breach of the Shipyard Agreement, to be fined 
by the society £1 10s. for the first offence and £3 for the 
second and any subsequent offence, a record of such fines and 
of their collection to be certified each six months byachartered 
accountant mutually appointed.”’ 

At York it was agreed that instead of a lump sum, a man 
who stopped work should be fined 5s. per day if engaged in 
ordinary work ; but in the case of a repair job in a graving 
dock—with regard to which a stoppage is more serious in its 
consequences—the fine should be 10s. per day. In cases 
where a man transgressed more than once, the fine is to be 
increased in either of the above-named cases. No maximum 
is fixed. 

In the circular the men’s representatives bear testimony 
that the employers treated them in a frank and straight- 
forward manner, which did much to convince them that the 
employers as a federation had a desire to see every genuine 
grievance’ fairly considered and remedied with the least 
possible delay. The employers’ statements, it was affirmed 
by the executive, were no mere words, as certain concessions 
were set down in black and white, and embodied in the 
definite proposals which the executive recommended for the 
vote and acceptance of the men. It is remarked :—‘t Much 
of the machinery which has been set up in the past has been 
a dead letter to many of our members, who, irrespective of 
the machinery and our rules, have taken their own way of 
remedying matters. In very many cases stoppages have 
occurred without even the district delegate being notified.’’ 
Further, it is said that ‘‘ this settlement makes stoppages of 
work illegal, under a penalty, but does not create a precedent 
by making a stoppage of work illegal. These are already 
illegal, according to the National Agreement to which we 
must conform with the other joint trades until March 9th, 
1912, and unauthorised stoppages of work have all along been 
illegal and contrary to the rules of our society. In the new 
conditions as set down any penalties imposed are inflicted by 
our own authority, and the fines remain in our own hands 
and are disbursed solely tc the widows and orphans of our 
own members. The other provisions of the agreement mark 
a distinct advance on any agreement ever offered us by the 
shipbuilding employers. The speeding-up of the machinery 
will prevent all stoppages of work if our members take full 
advantage of it.’’ 

The executive further remark that the employers have 
come a long way to meet the wishes of the men’s representa- 
tives, and they call attention to the very severe strain that 
has been put upon the society to finance the dispute, even in 
the modified form that has been adopted. They have been 
compelled to borrow from the superannuation fund on the 
security of the asseis in the general fund, which were not 
immediately realisable, and they now owe the superannuation 
fund the sum of £30,339. The total assets of the general 
fund in the last account stood at £66,892. Out of this sum 
they have paid dispute money to 14,691 of the members in 
the present lock-out, and before the end of December the 
loan from this superannuation fund must be repaid. 
This means that, if the lock-out were prolonged, it would 
be quite impossible to continue the payment of lock-out 
benefit. The men were therefore urged to accept the arrange- 
ments made at York, and thus bring the lock-out to an end. 

Certainly, the executive of the society have secured a new 
factor in the relation of capital and labour—the promise of 
the masters to back them up in dealing with contumacious 
members. Another concession by the employers is that, if 
in the opinion of the Boilermakers’ Society the punishment 
inflicted on a man is afterwards found to have been more 
severe than was warranted, the society will have a right to 
appeal against the punishment with a view to its reduction. 
The boilermakers’ executive thus retain entire control of their 
own members, and the men are not to be fined by the em- 
ployers, as was at one time suggested. The society will 
guarantee that the fines are imposed, and to that end a 
chartered accountant acceptable to both sides shall supervise 
the accounts and issue a statement to bothsides. This will 
show where the money is derived from, and will be an indi- 
cation thata fine has really been inflicted. 

Reports having got abroad during the voting by ballot that 
the feeling amongst the men in several districts was against 
the proposed terms for the settlement of the dispute, the 
council of the society at the commencement of this week 
issued a special statement expressing regret at the unfavour- 
able reports, and asking?the men not to be led away by them, 
because all thinking members who have considered the terms 
recognise that substantial concessions have been made. The 
council believed the reports had been circulated by a few 
members only. They believed that the majority would not 
be so easily swayed as the reports from the Clyde and Hull 
indicated. The report from the Clyde was to the effect that 
the majority of men locked out was strongly against accept- 
tng the penalty clauses in the York agreement, notwithstand- 
ing the fact that similar penalty clauses exist in the rules of 
the Boilermakers’ Society. The men also demand a definite 
rate of pay for work performed while the claims are being 
considered, and 5 per cent. increase on piece rates. 

The other trades unions which are parties to the national 
agreement—eighteen in number—are watching keenly the 
terms of settlement, but will not take steps to discuss the 
situation with the employers until the result of the ballot of 
the Boilermakers’ Society is made public. The Emergency 
Committee appointed by the Joint Committee of these trades 
unions at Sheffield, has held meetings during the last few 
days to discuss the position, and it is fully expected, by all 
parties to the national agreement, that ‘‘ assurances ’’ 
against sectional stoppages will be demanded from all the 
societies, although, probably, the conditions will not be so 
stringent as in the case of the boilermakers, who were by far 
the worst offenders as regards throwing down their tools and 
leaving the yards without a moment’s notice. 

It will be remembered that at the recent meeting of the 


shareholders of Smith’s Dock Company, Mr. Robert Knight, 
who for many years was Secretary of the Boilermakers’ Society, 
criticised somewhat strongly the present conductof the Society, 
and said ‘‘ he hoped one day to see restored the methods 
which obtained when he was at the head of the society, 
when each party dealt honourably and honestly with the 
other.’’ This has naturally roused the ire of the present 
officials, and they take him to task in the October report of 
the society, and characterise his remark as a most serious 
reflection on his late colleagues and the present officials. It 
is asserted that Mr. Knight is a shareholder in more than 
one firm on the Tyne concerned in the present lock-out, and 
it ill becomes him to cast such reflections on the present 
officials. ‘‘ Before Bro. Knight,’’ the document continues, 
‘had made any such sweeping statement the executive 
council wrote him a courteous letter asking him to refrain 
from making public statements which were likely to 
embarrass us at present; but this letter Bro. Knight 
treated with silent contempt. Instead of acting on the hint, 
he took exactly the opposite course. No trade union has 
dealt more handsomely with an ex-official than our society 
has dealt with Bro. Knight. With one exception, he draws 
more from the society than any other official who must 
devote his whole time to the society, and have no interest, 
direct or indirect, in any other business. Yet in this, the 
greatest crisis in the history of our society, he is not with us. 
He is not even neutral, but actively and publicly against us. 
Neither the executive council, the general and assistant 
secretaries, the district delegates, nor any of our present 
officials are above making mistakes, but all of us have 
honestly done our little best, and the best can do no more.”’ 
It may be stated that when Mr. Knight retired from the 
secretaryship of the Boilermakers’ Society he was granted a 
substantial pension, and it was to be expected that the 
present officials would resent any criticisms from him as to 
the way the affairs of the society are now carried on. 

The result of the voting was declared at Newcastle on 
Wednesday. The numbers voting for the acceptance of the 
terms was 8760 and those against 10,079, the majority 
against being, therefore, 1319. Thus all the efforts hitherto 
made are unavailing. The hope is expressed, however, that 
another meeting between the parties may be arranged, at which 
terms which would be accepted by the men will be agreed upon; 
but, so far, at all events, as we can learn, no alternative pro- 
posals to replace those they have rejected have been made 
by the men. Meanwhile, of course, the lock-out, with all the 
misery it entails, not only among those directly concerned, 
but in allied trades also, continues, much to the surprise and 
disappointment of almost everybody, for it means that 
thousands of men unconnected with the dispute will have 
their period of idleness and destitution prolonged, and the 
dislocation of the shipbuilding and allied industries will 
be increased. The executive state in their monthly report 
that owing to the dispute it has become necessary for 
them to take steps to meet the emergency, and they 
have decided on asking the members to vote for a 10s. 
levy to be paid by all members, except those on the 
lowest scale of sick and superannuated members who have 
no other incomes. It is proposed that the levy should be 
spread over a whole year, and that 2s. 6d. be paid each 
quarter. This, of course, will not be available for lock-out 
pay. The funds of the society do not allow of any more 
money being paid o1t under that head, and thus the men will 
remain idle under much less favourable circumstances than 
heretofore. It was generally believed that the men’s dele- 
gates at York were unanimous in their acceptance of the 
terms agreed upon there, but it was stated in the early part 
of this week that seven of them dissented from the resolution 
of acceptance, and that report may have had something to do 
with bringing about the adverse voting. 

A point worthy of notice is that under 19,000 votes were 
registered out of a total possible of more than 50,000, and 
the society has a rule that if a certain dispute has lasted 
eight weeks a vote may be taken of all the members not 
actually affected by it. If the result of that vote shows a 
two-thirds majority in favour of ending the controversy this 
may bedone. It is anticipated that such a vote, if taken 
now, would result in favour of accepting the terms arrived at 
as a consequence of the York conference. The lock-out, it 
may be added, will have lasted eight weeks at the end of next 
week, 





THE ANNIVERSARY OF THE BATTLE OF 
TRAFALGAR. 


WITH the publication of this issue falling upon the anni- 
versary of the Battle of Trafalgar, it is interesting to examine 
the list of the names of the vessels engaged and to notice how 
many of them still figure in the Royal Navy of the present 
day. The practice of naming newer vessels after those that 
have distinguished themselves in the past has much to 
recommend it, and it is natural to find a remarkable 
recurrence of names like Lion, Dreadnought, Temeraire, 
&c., in the British Navy. Of the twenty-seven first- 
rate vessels engaged on the British side on October 
2ist, 1805, the names of no less than twenty-two still 
appear as first-class vessels at the present time. Of these 
the Temeraire, Neptune, Dreadnought (all of 98 guns), and 
Conqueror, Colossus, Bellerophon, Orion, and Thunderer (74- 
gun ships) are of the very latest type. The names of the 
larger vessels that do not appear at present are Prince, 98 ; 
Tonnant, 80; Belleisle and Ajax, 74; and Polyphemus of 64 
guns. Until fairly recently the last three did figure in the 
Navy List. The Belleisle, built for Turkey in 1878 and 
named as such after purchase, was used as a target for ex- 
perimental firing by the Channel F'leet in 1900, the Ajax was 
sold out of the service rather before this, and the Polyphemus, 
the famous torpedo ram of which so much was expected, was 
scrapped only about six years ago. 

Of the 100-gun ships engaged, the Victory, of course, 
still remains at Portsmouth, the Britannia is in the Home 
Fleet, and the Royal Sovereign is laid up in the Keyham 
Dockyard extension. Of the remaining 74-gun ships, which 
were present at the battle, other than those mentioned above, 
the Swiftsure, Mars, and Revenge now figure as battlships of 
varying age and merit, while the Minotaur and Defence, the 
Leviathan, Achilles—Achille as she was called in 1805—and 
Spartiate now figure as cruisers. The Africa and Agamem- 
non, then 64-gun ships, are now prominent in the Home 
Fleet. Of the four frigates engaged at Trafalgar, the name 
of the Phobe no longer appears in the Navy List. The 





Euryalus is a first-class cruiser, while the Naiad and Sirius, 
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second-class cruisers built twenty years ago, are now gop. 
verted into mine-laying vessels. 

A study of the names of the vessels comprising the French 
and Spanish fleets reveals the fact that of the ships engagea 
on our opponents’ side not a single namesake exists to-day in 
either navy. No less than nine of the French names figure 
in our own list of to-day; two names—the Neptune ang 
Swiftsure—were to be also found on the French side as wel} 
as on our own in 1805. The Spaniards also possessed g 
Neptune—an 80-gun ship like the French, The Formidable 
Indomitable, Intrepid, Berwick, Argonaut, Achilles, are qlj 
modern English ship names to-day ; at the battle they were 
to be found on the French side ; the Berwick and Swiftsure 
were English built. Curiously enough, the Spaniards also 
possessed an Argonaut, anda Monarch. The Tonnant, Bell. 
isle, and Spartiate were captured from the French about 
eight years before the battle. While we are on the subject of 
names, it is well to recall the fact that there is at present no 
H.M.S. Nelson in the fleet; and though the Trafalgar sti} 
figures in the Navy List, it is in no more important a réle 
than that of stokers’ training ship at Sheerness. 

It is worth while calling attention to the casualty list at 
Trafalgar in view of the greater precision of modern weapons, 
and the devastating effect of their projectiles. The total 
number of killed on the British side—the figures for the 
allied fleets are not available—was 449, with 1241 wounded, 
One ship only—the Prince—did not have a single casualty, 
but then she was hardly engaged until late in the action, 
The maximum number of killed in any one ship was fifty- 
seven in the Victory, but the Bellerophon and Colossus 
suffered very severely in wounded. Fifty-seven killed out of 
a crew of 850 is not a large proportion in view of the length 
of the action and the time spent at close quarters. In the 
battles of the Russo-Japanese war the flagship Mikasa, with 
a similar comp'ement, suffered far more severely. The 
Victory is now 140 years old, and, though largely restored in 
detail, most of the original ship still remains in splendid con- 
dition. In fact, few will gainsay that, total loss by accident 
excepted, the Victory will outlive any of the more modern 
warships mentioned above. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MAXIMUM LOCOMOTIVE ECONOMY. 


Stk,—The results which I cited for the information of your 
readers are mere quotations from official reports of actual every- 
day working of locomotives. I am unable to understand why your 
last editorial and your correspondent ‘‘ Superheater ” should each 


term those citations ‘‘claims.” I make no ‘‘claim.” 1 merely 
quote hard every-day and conclusive facts, which must be well 
known to all competent railway engineers in this conntry. On the 
contrary, when I quote that certain patented superheater arrange- 
ments realise an economy of 15 per cent., you do not treat that as 
a “claim.” But why?! There are now many tens of thousands of 
pounds invested in interests actively pushing patented superheaters 
which effect a coal economy of 12 per cent. up to 20 per cent., and 
the technica! Press and other literature is full of their owners’ 
claims, extending up to 50 per cent. economy over any engine ever 
built ; but in regard to two-stage expansion, realising an economy 
of 30 to 35 per cent. without increase in steam pressure, or capital 
cost, or deadweight, or complication, as compared with “ simple” 
engines, and where there are no patented inventions to be urged or 
other interest to advance, a mere citation of facts becomes a 
‘‘claim.”” Is not this term ‘‘claim” intended to throw doubt upon 
the motives behind a mere quotation from the quarterly coal 
sheets / 

Your leading article expressly places in doubt, not the super- 
heater results I quote, but the compound results. You claim that 
they are inconclusive. On the contrary, I say, with proofs in 
hand, that never before in railway annals have the results, as 
stated by me, been so thoroughly conclusive. They are absolutely 
incontrovertible. They are derived from years of regular working 
with two classes of simple little two-cylinder compound engines of 


expansion locomotives fitted with Schmidt superheaters. The 
ordinary saturated steam locomotives of the same size, serving 
throughout asa standard for comparison with the Schmidt type 
‘simple ” and Worsdell type compound, have an efficiency —coal 
consumed per ton-mile hour of work—closely comparable to that 
of Midland Railway express engines. 

‘*Superheater” may verify the facts exactly as I have stated 


Nordwestbahn and State Railways of Austria, to the State Rail- 
ways of Italy and State Railways of Hungary, both with regard to 
superheating and to compounding. If such inquiry involves too 
much trouble he may obtain a concise survey of the results I dis- 
closed in the last two years’ publications of :—The Révue Générale 
des Chemins de Fer, Paris ; the Railway Engineer, London ; and the 
Organ fiir die Fortschritte des Eisenbahnwesens—of which the August, 
1907, number shows that after a most exhaustive and absolutely con- 
clusive trial, of two years’ duration, the increased work done per unit 
weight, or volume, of steam by compound engines was 35 per cent., 
as against 3 per cent. to 7 per cent. only with Austrian locomo- 
tives having compound cylinders as used in England ; Machinery of 
New York also contains several reports of the greatest value, the 
September, 1910, issue showing that high steam pressures cer- 
tainly do not account, according to the popular myth, for the high 
economy of modern compound locomotives, Equally high economy 
with 157 lb. pressure as with 228 lb. is quoted by you, page 430, 
October 3rd, 1903. Being dead, let the fallacy be buried. But 
these facts, interesting to the railway world, should be consulted 
direct in those periodicals which make a speciality of railway engi- 
neering, and which keep their readers regularly posted in the 
most recent progress in such matters. Superheating, as reintro- 
duced in modern times, first of all by Clench and King, has repre 
sented some progress; but modern compound cylinder design 
represents a still greater advance than any other locomotive im- 
provement, and of which British railways have certainly never- 

unless on their drawing-boards at present—had any experience. 
Personally, I esteem that progress will be effected here, as with 
motor cars and aeroplanes, when the advances continually 
being made in foreign countries are generally known. At 
one time it was feared that compounding might prevent _the 
adoption of superheating, so the former system had to be decried ; 
but this apprehension proved ill-founded, thus removing the 
reasons formerly influencing controversy. . As to the St. Louis tests 
made on rollers, they are surely the least conclusive of any. They are, 
as a matter of fact, valueless from any practical standpoint, 
besides being obtained from an odd medley of systems and types 
whose constructional differentiations ulone, apart from_ systems, 
would account for large differences of total efficiency. For incon- 
gruity of tests as sometimes practised an example of want of logic 
is the instance which might be cited of comparing a powerful new 
type of two-cylinder compound with a four-cylinder non-compound 
of the same power, and then not only charging the latter with 
its much higher fuel consumption, but also debiting it with its 
higher capital cost, cost of oil, &c., as so much more for the fuel. 
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jower. Why should this inequality be introduced to the 
disadvantage of one system! Inequality of conditions, 
favouring one system to the disadvantage of another, depreciates 
also the value of “tests” recently made on the P.L.M. Railways. 
What practical utility was served by the hodge-podge St. Louis 
tests! They proved, according to the Railway Gazette of July 3rd, 
1908, page 412, that the balanced compound economised 44 per 
cent, per horse-power in fuel, Another claim: The writer there 
endeavoured to show that at higher speeds the economy would 
drop to 23 per cent. only. This statement is contrary to the facts. 
Compound economy is greatest with high piston velocity. It is least 
at slow speeds. That is why goods engines are less frequently 
compounded. With fast trains 35 per cent. higher power per unit 
of steam consumed is a regular average in Italy. /ith passenger 
trains 30 per cent. is the average, but if the same engines are put 
to slow work it is only about 19 per cent. In America, also with 
two-cylinder compounds, you give the figures, page 53, July 20th, 
1906, as 26.6 per cent. on ordinary lines, but only 19.6 per cent. at 
the very slow speeds, due to steep grades, the simple engine cost- 
ing, on average, 48.4 per cent. more for boiler repairs, and 27 
er cent. more in oil-fuel consumption. Mr. Churchward has con- 
firmed, in these pages, its better economy at high piston speeds. 
If steam consumption increases with the speed, then the cylinder 
ratios tell a tale of improper design. 

October 18th. x: 
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Six,—Locomotive practice has always been an_ interesting 
subject for discussion, The demands of the traflic departments 
of our great railways become more and more exacting as time goes 


on. 

The greatest hope of the locomotive department appears to 
lean towards superheating and the use of large piston valves 
designed for a free and easy distribution of steam. 

Mr. F. W. Brewer suggests that it would be well to try super- 
heating, compounding, and feed-water heating on one locomotive. 
It would be interesting as an experiment, but I do not think it 
would find favour on the ground of complication. As in most 
things, so in locomotive practice, the main excellence is simplicity. 

1 do not think we need leave this country in order to find a 
locomotive of maximum efficiency. Such engines are daily at 
work on our main lines, and they are to be found in the well- 
designed simple superheater locomotives. It may be possible to 
build an engine that would haul a given load at a certain 
speed and perhaps save one or two pounds of coal per mile run; 
but as ‘*L, A. F.” has pointed out, the locomotive of maximum 
economy is not necessarily the engine that burns the least amount 
of coal for a given duty. When all things appertaining to loco- 
motive running are carefully analysed, I am convinced that the 
locomotive of maximum efficiency will be found in a well-designed 
simple superheater engine. 

Our British locomotive superintendents are to be congratulated 
on their efforts to produce such an engine. 

Cuas. W. DAUNCEY. 

Birmingham, October 17tb. 


CENTRIFUGAL PUMPS, 

Sik,—-We notice it has now been pointed out to us very 

emphatically that we, in our letter of the 5th inst., had much 
underestimated the velocity of flow between the so-called turbine 
blades of the Rees roturbo impeller. In his letter of the 30th ult., 
Mr. Rees said that—‘‘ We do not obtain our results by small outlet 
nozzles, and that in the Rees roturbo impeller the passages through 
the impeller and turbine blades at the rim are larger than can be 
secured in the ordinary impeller of equal diameter for any specitied 
duty.” It was to this statement that we took exception, pointing 
out that a speed of 30ft. per second is considerably greater than 
the velocity of flow through any part of an ordinary impeller, and 
that the passages must be correspondingly less. It is now stated 
that in the Rees roturbo pump the passages in one part of the 
rotating element are made mal enough to give velocities of flow 
even as high as 54ft. per second, thus plainly justifiying our 
attitude in taking exception to the previous statement. 
+ To say that in a Rees roturbo pump the speed through the im- 
peller proper is negligible is misleading, since hitherto the word 
impeller has generally been taken as meaning the whole of the 
rotating element of a pump; whereas Mr. Rees draws some fine 
distinction between one part and another part of the rotating 
element, only calling the impeller that part through which the 
velocity of flow is small. 

It is clear that in our pumps the absolute velocity with which 
the water leaves the impeller is considerably in excess of that 
which occurs in a Rees roturbo pump, but it is designedly so, and 
for the reasons we give below. It is obvious also that this abso- 
lute velocity has to be converted into pressure energy in guide 
passages or the equivalent ; and, further, it is well known that 
this is somewhat difficult ; but, nevertheless, it does not follow that 
it cannot be done, nor that we do not attain this conversion quite 
efficiently. In fact, our lengthy experience with the design and 
manufacture of injectors has proved that when such conversion is 
properly carried out it is not such an inefficient operation as Mr. 
Rees implies. 

In support of our own experience we would refer to the pub- 
lished results given in an article by Dr. Ing. K. Andres entitled 
‘Versuche iiber die Umsetzung von Wassergeschwindigkeit in 
Druck,” which appeared in the Zeitschrift des Vereines Deutscher 
Jngenieure of September 17th and 24th of this year, and in which 
efficiencies of 90 per cent. and even higherare given as having been 
obtained for this conversion of velocity energy into pressure 
energy. 

We have always seen it stated that self-regulation is the chief 
feature of the Rees roturbo pump, but Mr. Rees appears to regard 
self-regulation as quite a secondary consideration in the design of 
his pressure chamber impeller, and that a reduction of the absolute 
velocity with which the water leaves the impellers is the real object 
in view. 

The statement which we originally made, namely, that “in all 
pumps self-regulation is only obtained at the expense of efficiency 
at normal duty,” might be extended so as to include this 
absolute velocity reduction—that is, the reduction aimed at in the 

ees roturbo pump—and read that in all pumps self-regulation 
and absolute velocity reduction are only obtained at the expense 


of efficiency at the normal duty. In view of the other points 


which have arisen during the course of this correspondence we 
feel called upon to give our reason for this statement. 

First, considering the self-regulation obtained by making one 
part of the impeller act as a reaction turbine, the water in passing 
through this part giving up energy which is utilised in helping to 
rotate the impeller, it is clear that the energy thus given up by 
the water to the impeller must, in the first place, have been sup- 
plied to the water by whatever machine is driving the pump. 
Chere is, therefore, a double conversicn taking place, energy being 
supplied to the water from the driving source in excess of that 
actually required for pumping, and this excess hydraulic energy 
again being converted into mechanical energy to assist in the 
rotation of the impeller. As a loss must take place with each con- 
version obviously the highest pump efficiencies cannot be obtained 
by this method. This court be still more clear if the reaction 
turbine were considered as a separate machine coupled to the 
pump spindle, instead of being combined with the rotating 
element of the pump itself. 

tmnt with regard to the reduction of the absolute velocity 
with which the water leaves the impeller,-we would point out that 
the head generated by a pump impeller is made up of two-parts. 
One part is obtained directly as pressure energy before the water 
leaves the impeller, and is due solely to the action of centrifugal 
force, The other part is obtained by the conversion into pressure 


of the velocity with which the water leaves the impeller. Given 
two pumps, with impellers of the same diameter and running at 





the same speed, the head generated by the impeller due to 
centrifugal force would be the same in both cases, but the absolute 
velocity with which the water leaves the impellers might be very 
different in the two cases, and, consequently, the head obtained 
from the conversion of this velocity might be quite small in one 
case, and in the other case quite considerable. 

Since in both pumps the losses due to friction at the bearings 
and stuffing-boxes, and also due to the friction of the water on the 
sides of the impellers and other losses are the same, obviously the 
more efficient pump would be the one in which the impellers were 
generating the greater amount of head, provided that the absolute 
velocity were not higher than could be dealt with efficiently in the 
guide passages of the pump. For this reason we say that to reduce 
this absolute velocity to a low figure, however good the reason 
may be for doing so, can only be done at the expense of efficiency, 
and hence our reason for keeping this velocity as high as possible 
consistent with an efficient conversion in the guide passages. 

HOLDEN AND Brooke, Limited. 

Manchester, October 19th. 





Sir,—With reference to the discussion in your columns re ‘* Cen- 
trifugal Pumps,” it seems to me that Messrs. Holden and Brooke 
and Mr. Rees are arguing from rather different standpoints. 

Without in any way wishing to detract from the undoubted 
merits of the Rees pump, it appears to me that the same results 
would be obtained with the ordinary type of impeller designed 
with a very flat blade angle. 

Mr. Rees states that his firm are in the habit of making the 
backward velocity of the water leaving the impeller equal to about 
half the peripheral velocity of the latter. 

The water on leaving the impeller has an actual velocity—the 
resultant of the backward and peripheral velocities—which may, 
to a certain extent, be converted into pressure, and additional 
head is thereby gained, but, at best, the efficiency of the conver- 
sion process would hardly be much over 72} per cent. 

In the case of the Rees pump this velocity is relatively small, so 
that only a small proportion of the total available head is left to 
be gained after the water leaves the impeller. 

Let us take an ordinary type of pump and design the impeller 
so that the backward velocity of flow shall equal half the peri- 
pheral speed of the impeller. 

Let: V = peripheral velocity of impeller, 
« = radial velocity of flow through impeller, 
xv = blade angle at tip, 
u cosec # = Secicwend velocity of flow, 
¢ = actual velocity of flow on leaving impeller. 

Let the peripheral velocity of impeller be 100ft. per second. 

If the radial velocity through the impeller be 9ft. per second, 
to ensure a backward velocity of flow of 50ft. cosec » must equal 
about 5-55, corresponding to a blade angle of nearly 104 deg. 

Now the head gained at issue from impeller 

= sec? x 
= Oa w cosec! ? — 116-5tt. 

But the water leaving the impeller has an actual velocity (v) of 
about 51-7ft. per second, which, if converted into pressure, would 
add about 41-5ft. to the head already gained. 

In practice, by means of a suitable volute or guide blade 
chamber with taper delivery pipe, probably about 31ft. of head 
could be recovered as a maximum, so that the total head would be 
about 116.5ft. + 31ft. =147.5ft. 

It will be seen that the greater portion of the head is gained 
before the water leaves the impeller, leaving but little work to be 
done in the volute or guide chamber—where the process of con- 
version, as stated, is not very efficient—and this, I take it, is what 
happens also inthe Rees pump. 

The pump referred to would give a high hydraulic efficiency, 
viz., over 94 per cent. 

In ordinary pumps with blade angles of, say, 30 deg. to 40 deg., 
the actual velocity of the water leaving the disc is, of course, greater 
than in the case referred to, and consequently the proportionate 
amount of head left to be gained by conversion in the volute is 
also greater. Their advantage is, of course, a slower speed for a 
given head, and consequently less loss by friction. 

I am not interested in any way in the manufacture of centrifugal 
pumps, but the subject is a very attractive one, and I venture to 
think there are many points in connection with it which might be 
discussed with advantage—such, for instance, as ‘‘ side thrust” 
in.single inlet pumps. 

By “self-regulation” I understand a flat power curve to be 
meant, and this appears to follow upon a flat blade angle. IfI am 
correct, I cannot see why a flat power curve is inconsistent with 
high efficiency. 

Possibly the fact that the water in a Rees impeller is under con- 
stant pressure gives it an advantage over the ordinary impeller, 
though it is somewhat difficult to see why this should be so. 

London, October 18th. F. H. 8. 


Sir,—For some time now considerable interest has been taken 
by purchaser and manufacturer alike in the question of what is 
termed ‘‘self-regulation” of centrifugal pumps. I notice in 
recent issues of ‘THE ENGINEER that two well-known firms have 
entered into discussion on the subject in your columns, but it is 
disappointing to find in your last issue that the main point is 
evaded, and the opportunity appears to be taken to enter into 
features of relative design. 

Now, the point on which information is required is whether a 
pump with any form of ‘‘self-regulation” has a lower efficiency 
for a certain range of duty than an exactly similar one without 
the self-regulating feature over an equivalent range. It is to be 
hoped that any further correspondence—and for my part such 
would be welcomed—will deal with this aspect of the case entirely. 

October 19th. a 





Sir,—Will any of your correspondents tell me how to calculate 
the torque on the shaft of a centrifugal pump ! 

Thus, suppose that I have to design a centrifugal pump to raise 
10,000 gallons per hour through a total height of 21ft. How shall 
I tind what force is necessary to turn the shaft round at, say, 12in. 
from the centre / 

Is the resistance equivalent to a head of 21ft. pressing on all the 
blades equally, or on some more than others? How is the centre 
of effort found’? I should prefer, if possible, a ‘‘ graphic ” answer, 
as I am a poor mathematician. VoRTEX. 

Westminster, October 18th. 





PUECH FILTERS. 


Srr,—I shall feel obliged if you will allow me to correct the 
statement made by the writer of the article on ‘‘The Derwent 
Valley Water Scheme” in your current issue, to the effect that 
the Puech filters at Bamford are the first which have been 
constructed in this country on this system. 

In addition to smaller works, a series of Puech filters, capable of 
dealing with ten million gallons per twenty-four hours, has been in 
use for some years at the Sunbury works of the Metropolitan 
Water Board, and a statement by the Chief Engineer, Mr. W. B. 
Bryan, as to their working, will be found in the minutes of 
‘* Proceedings ” of the Institution of Mechanical Engineers, 1909, 
part 1, page 108. 

The plant at Bamford is, of course, more modern, and the 
method of cleaning the filters by air is a recent invention, first 
successfully applied at Magdeburg, and adopted in the case of the 
Bamford filters recently completed by M. Puech. 

+ WALTER CLEMENCE, 
Superintending Engineer for M. Puech. 
London, October 14th. ‘ 





A NEW ALLOY. 


SOME advantages which may be regarded as important 
are claimed for a new aluminium alloy which has been 
patented by the firm of Gabriel and Co., of 4 and 5, 
A.B. Row, Birmingham. This alloy, which has been named 
“*Clarus,’’ is said to be fully 60 per cent. stronger than 
ordinary aluminium, whilst the weight of a given volume is 
only one-third of that of brass. Another noteworthy feature 
which the makers claim is that it will take a very high 
polish, equal, in fact, to that which may be obtained with 
silver. Weare told that atmospheric surroundings do not 
give rise to tarnish, which is obviously a very desirable 
feature in many instances. The larger of the two castings 
shown in the accompanying illustration is a hand pole 
bracket as used on the new rolling stock of the Underground 
Electric Railways of London, whilst the small casting is a 
motor car fitting. Both have been bent from the straight to 
show what treatment of this kind the metal will stand. 

We have also received samples of the alloy which have 
been polished, and ‘these present an excellent appearance. 
The makers inform us that the alloy is suitable for castings 
of any size, and that under all circumstances it has been 
found that they are sound and free from blowholes and other 
defects. For motor car, tramway, railway carriage, and 

















CASTINGS BENT COLD 


aeroplane fittings the alloy is said to be admirably suited. 
It is supplied in the form of ingot, tube, sheet, wire, rod, 
and drawn sections of any shape, and is suitable for 
spinnings or stampings. The results of some tests which 
have been carried out for the firm are given below :— 


Tensile strength, 


per square inch. Elongation. 


Aluminium tube .. .. 10 tons . 6 percent. 
First test, Clarusalloy tube.. 16.70 tons .. | Broke out o 
Second test ,, ‘an » -- 17.78 tons ..f limit 

Aluminium wire From 23,000 lb. 3 per cent. 

to 28,000 Ib. 


First test, Clarusalloy wire.. 39.269 Ib. 2.4 per cent. 
Second test ,, 2: 9s 0s . Oi -. 2.4 per cent. 


In connection with the above figures, it is pointed out that 
the strength of a brass locomotive tube is 15 tons per square 
inch, 
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GENERAL WOOD-WORKING MACHINE 


JOHN PICKLES AND SON, HEBDEN BRIDGE, ENGINEERS 











GENERAL JOINER. 





by John Pickles and Son, Hebden Bridge, and constitutes a 
comprehensive wood-working installation in itself, capable of 


sawing, planing, moulding, band sawing, and tenoning simul- | 
a circular saw 24in. | 
diameter and capable of cutting 9in. deep, or will carry a | 
The | 


taneously. The main frame carries 
cutter block for tongueing, grooving, and rebating. 
same frame carries a complete planing and moulding 
machine for working timber on all four sides up to 12in. by 
tin. section. This consists of powerful feed rollers driven by 


machine-cut gearing at variable speeds, and four cutter | 


spindles, namely, one at the bottom, two for the sides and 
one forthe top. Each spindle revolves about 5000 revolutions 
per minute. 


diameter. The top saw pulley revolves ina double set of 
ball bearings. The band saw table aiso carries a circular 
moulding spindle, which, when not in use, can be easily 
dropped below the table level, and the fences can be removed. 
Further, there is attached to the main frame a complete 
tenoning machine having two horizontal spindles for cutting 
tenons up to 16in. wide, in timber up to 16in. by 6in., and 
also with a strong vertical spindle for cutting either double 


tenons or for scribing. To the top tenoning spindle is added an | 
arrangement for slot-mortising and boring with cramp table to | 


take in timber up to 12in. by 6in. 
may be used for carrying a circular saw for cross-cutting 
purposes, or an expanding trenching block for catting wood 
trenching of various sizes. 

Such a machine is specially suits dle for railway and other 
repairing shops in which the varicus component parts, built 
separately, would require too much floor space. 








THE FEED CONTROL OF CARBURETTERS. 





OF the many who have of late devoted their attention to 
the improvement of carburetters for petrol engines, few seem 
to have striven for simplicity. by abolishing the usual float- 
controlled needle-valve feed to the jet. 

That this arrangement has serious drawbacks is perhaps 
most strikingly proved by its abandonment in some of the 
latest aeronautical engines, where designers have resorted to 


the old system of plain gravity feed, regulation of the flow | 


being left to the aviator himself, who is merely provided with 
a tap placed alongside his seat for the purpose ; in one type 


a system of pressure feed even more striking in its apparent | 


crudeness is being employed. 


To those who have bad extended experience of needle-valve | 


and ficat- control, especially in high-speed continuous- 
running engines in which there is much vibration, its serious 
drawtacks soon become apparent. 


The float control does not afford a continuous, even supply | 


for several reasons; probably the chief is that vibration, all 
too often present, causes the needle to sway and bounce on 
its seat; consequently, not cutting off the supply when 
wanted, the float chamber is often flooded to the extent of 
severe leakage through the vent in its cover, not only 
causing waste, but also grave danger of fire. 

Excessive wear of the needle point and seat, and also of 
the lever pivots, are the direct results of continued shock, and 
this entails constant adjustment of float level and grinding 
in of the valve. The adjustment of the float level is a 
somewhat troublesome matter, and is, of course, upset 
immediately a fuel of different specific gravity is employed. 
In addition to these a leaky float is by no means uncommon, 
and further troubles are caused by dust or water finding their 
way into the carburetter through the float chamber vent, the 
water either locking the petrol duct, or obstructing it by 
freezing in cold weather. 

The above reasons led the writer to adopt a different type 
of jet control, which he is not aware of having been used 
before. It is based upon a principle which is not novel, and 
which he has used in connection with hydraulic work for 
several years, so far without being able to find out its 


THE machine illustrated above has recently been built | 


In addition to the above there is attached to | C : ; 
the main frame a complete band saw having saw pulleys 30in. | always fixed and equal to Hj, is obvious from an inspection of 


If desired this top spindle | 








originator. The system is easily grasped from the scheme 
illustrated in Fig. 1 , which can be easily set up in a very few 
minutes by anyone having access to a physics laboratory. 
| With the apparatus shown, a flow of absolutely constant 
quantity can be obtained from the jet A, controlled by a head 
of liquid, which can be predetermined and fixed, such head 
being quite independent of the varying surface level of the 
liquid in the reservoir. 

The head required, H;, is immediately obtained by sliding 
the bottom of the air inlet pipe B into its desired position. 
The vessel C is then completely filled with the liquid to be 
| experimented with, and securely corked by rubber stoppers so 
that all joints are made air-tight. Flow out of the vessel 
through the jet can now only take place as air is drawn 
through the lower end of the pipe B. 

That the head causing velocity of efflux from the jet A is 


| the diagram ; for the vacuum, or negative head, required 
| to displace the column of water in the tube equal to Hy» before 
| air can enter, always ensures that H, shall be deducted from 
| H;: thus, no matter what the height of the surface of the 
| liquid in the vessel, the effective head causing flow from the 


| Air 
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Fig. 1 


| jet A is always constant and equal to H;. The jet flow must 
| therefore be of constant quantity with each setting of the air 
| tube. 
From the above reasoning it will be seen that the lower 
| end of B, if placed below the jet level, would determine the 
| height of liquid standing in A. In this way the ideal conditions 
| aimed at in small carburetters, by float and needle valve con- 
| trol, can easily be obtained. 
Although the foregoing scheme obviates many of the 
difficulties of float control, its drawbacks are apparent, the 
| chief perhaps arising from the necessity of employing an air- 
tight fuel tank and stopper, and from the necessity of taking 
| care to see that all air is excluded by filling to the brim at 
each replenishment; nevertheless, such tanks have been in 
| use for many years, and have the obyious advantage of pre- 
| venting loss of fuel and danger of explosion by evaporation, 
‘especially in hot climates. Their use is, of course, most 
common for pressure fed carburetters, whilst tanks in which 
a vacuum has to be maintained are very general in connection 
| with what is known as the “ bird fountain’’. system of fuel 
| feed for heavy oil engines ; this last type of feed has never 
| proved successful for small petrol engines, inasmuch as it 
| does not admit of any adjustment of the head in the jet 
| chamber ; and, further, because of its coarseness of action 
owing to efflux depending on the ingress of comparatively 
large and infrequent air bubbles. 








In Fig. 2 is shown the principle illustrated in the fi 
figure as recently applied to a carburetter for benzo] o 
petrol. To ensure an even supply at the jet the air iene 
tube is brought to a narrow tapering point ending in a Pa 
outlet well at the tank bottom. 4 ee 

The petrol gauge shown becomes an almost essentia] 4 
of such a scheme, though its use is, of course, genera] ine 
good tank design. . 
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Turning to the carburetter, ease of starting is obtained 
without flooding by partially closing for the first few moments 
the hit-and-miss air inlet at the bottom, especially if a little 
fuel be injected from below on to the wire gauve air 
strainer. 

Economy of consumption can be obtained by properly 
adjusting the sliding cone, such adjustment being effected 
whilst the engine is running by revolving the top milled nut, 
and afterwards using the lower nut to lock the cone in 
position ; the adjustable air inlet pipe further enables the 
best mixture of air and fuel to be arrived at by altering the 
fuel level in the jet. 


NEW SHIPBUILDING ORDERS. 





IT is a cheering augury of the prosperity which is likely 
to ensue once the sbipyard troubles are at end that orders 
for no fewer than five large vessels, aggregating 40,000 tons 
—three of them naval cruisers and two high-class ocean liners 
—have recently been received by Clyde shipbuilding firms, 
Other districts, happily, share in like proportion in the fresh 
work contracted for. Five second-class cruisers of the Yar- 
mouth class have been placed by the Admiralty, three having 
been ordered from Clyde firms, one from Cammell, Laird and 
Co., Limited, Birkenhead, and the fifth from Vickers, Sons 
and Maxim, Limited, Barrow. The successful Clyde firms are 
John Brown and Co., Limited, Clydebank; Wm. Beard- 
more and Co., Limited, Dalmuir; and the London and 
Glasgow Shipbuilding and Engineering Company, Limited, 
Govan. All the successful contractors on this occasion have 
built or are building vessels of the same type, the most 
recent being the Falmouth, launched early in September 
from the works of Beardmore and Co. Like their prede- 
cessors, the new vessels will each be of 5500 tons displace- 
ment, and have turbine engines of 22,000 indicated horse 
power. In the case of the vessel ordered from the Clyde 
bank firm, the turbines will be of the Brown-Curtis type, 
which have proved themselves in the case of the cruiser 
Bristol, recently handed over to the Admiralty, conspicuously 
successful. 

Five high-class ocean passenger liners, each of 10,000 tons, 
have also been contracted for at this time. These are for 
the Royal Mail Steam Packet Company, and are the outcome 
of the scheme contemplated by the Pacific Steam Navigation 
Company, Liverpool, before its amalgamation with the Royal 
Mail line, in view of the great railway expansion in the 
South American Republics, and will be of the improved 
Amazon-Aragon type. Harland and Wolff, Limited, will 
build three of these vessels, while John Brown and Co., 
Limited, Clydebank, and the Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, will build one each. 
The Clydebank firm has, therefore, secured two important 
contracts, which, in addition to a large amount of work 
already on hand, should keep the yard fully employed for 
many months to come. 

While each of the cruisers just ordered will cost about 
£350,000, most of the large firms which undertake the heaviest 
class of naval work are looking forward to the settlement of 
contracts for three huge armoured ships whose cost will 
amount to no less than £2,000,000 each. Two are to be 
battleships similar in size and design to the Conqueror 
building at Dalmuir, which has a displacement of 22,000 
and the third 


tons, and will carry ten 13.5 guns; 
vessel is a fast cruiser of the Lion class. For these 
important contracts five English firms and the same 


number of Clyde firms are competing, the latter being 
Scott and Co., Greenock; Beardmore and Co., Dalmuir ; 
Brown and Co., Clydebank ; the Fairfield Shipbuilding and 
Engineering Company, Govan ; and the London and Glasgow 
Shipbuilding and Engineering Company, Govan. The first- 
named four firms are at present constructing heavy warships ; 
the Colossus at Greenock, the Conqueror at Dalmuir, the New 
Zealand at Clydebank, and the Australia at Fairfield. The 
last-named firm, the London and Glasgow Company, has 
recently been restored by the Admiralty to a place on the list 
of firms capable of producing battleships, by reason of im- 
provements effected in its constructive facilities. 








Tut Admiralty have ordered the removal from, the 
Fourth Division of the Home Fleet at Devonport of no fewer than 
six battleships. The Repulse, Resolution, Ramillies, and Royal 
Sovereign are to be etn to Motherbank, Clyde, where they wi!! 
remain prior to being placed on the sale list. Two other similarly 
typed ships—the Royal, Oak and the Empress of India—are t» 
remain at Devonport, provided sufficient room can be found for 
them in Hamoaze, an improbable contingency in the near future, 
when Devonport’s two latest battleships begin to swing at their 
buoys. All six ships carry fourteen guns, are twin-screw battle- 
ships of 14,150 tonnage, with indicated horse-power of 9000 natural 
and 13,000 forced draught. 
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THE DEVELOPMENT OF THE SELF- 
PROPELLED VEHICLE.* 
By F. W. LANCHESTER, M. Insr. C.E. 


Weare apt to imagine that until the advent of the modern 
riod of steel construction. and the invention of the heat engine, 
the march of improvement in matters relating to locomotion had 
ceased, and that both on land and sea a state of stagnation had 
peen reached ; such, however, is far from having been the case. 
The horse-drawn carriage was nearly as great a novelty in 
England about the year A.D. 1600 as the motor car in 1900, and 
during the three centuries that have intervened, its development 
and improvement have been nearly continuous, the art of coach- 
puilding made steady and uninterrupted advance ; wheel build- 
springs, axles and bodywork, all shared in taxing the skill 


of the craftsmen employed, and all bear eloquent witness to the 


progress made. / aay 
Making slight digression, it may be remarked that it is on 


record that the introduction of the horse-drawn carriage was met 
by a similar and quite as great a howl of opposition in its day 
as greeted the modern motor car a few years ago, and, moreover, 
the grounds of com laint were almost similar. Pedestrians and 
horsemen complained of the danger and the dust, and others there 
were who feared that the demand for a lighter type of horse 
would ruin the breed of charger necessary to the safety and 
defence of the country. In truth, it is probable that the dust 
nuisance caused by horse vehicles driven fast on such roads as 
then existed may have been far worse than that due to motor cars 
on the roads of to-day. 

The above digression brings into egaae a matter of great 
weight, the importance of road building. There is no doubt that 
the attentions of the early carriage builder must have been 
directed to vain, or at the best, partially successful efforts to 
obtain good results in spite of the virtual absence of roads as we 
to-day understand the term. The engineer of early last century 
solved —or shelved—the difficulty by building his own roads of his 
own materials. 

The importance of the road question is so great both as to the 
past and the future development of the self-propelled vehicle, that 
| shall have to return to it later ; it may be almost said that it is 
the question of the hour. 

Returning to glance at the early development of locomotion on 
water we again find that under the old régime of wood construc- 
tion and propulsion by sails, there had been, right up to the end, 
continuous improvement and development, punctuated by inven- 
tions of no mean order. The art of sailing to windward by tack- 
ing was in itself as great and important a discovery from the 
nautical point of view as the steam engine and screw propeller put 
together, and the various types of rig by which it is accomplished 
constitute as many important inventions originated to meet the 
varied conditions encountered, and all this discovery and develop- 
ment took place in the compnratively short space of some ten cen- 
turies or thereabouts, 

It is of interest to note that, whereas the progress of inven- 
tion and improvement in carriage building and locomotion cn 
land has been almost entirely due to the requirements of peace, 
namely, commercial expansion and the need for better means of 
transport, both in the past and in modern times, the develop- 
ment of the marine vessel has at all times been closely connected 
with the needs of warfare. Thus, as far back as historical record 
carries us, boats and ships, of one kind and another, have played 
a prominent part in warlike operations, and the attempts to 
obtain the highest possible speed, either to pursue or to evade 
pursuit, have unquestionably had, and still have, an enormous 
influence on the march of progress. One has only to reflect on 
the educational value of the naval constructional work of to-day, 
not only in the matter of craftsmanship, but also in materials 
and methods, to appreciate its importance and influence ; it is 
difficult to even guess what the present position of shipbuilding 
would have been if, during the last few centuries, no need for 
naval construction had existed. 

At the present time the question of naval and military necessity 
again promises to be of service as a powerful incentive to pro- 
gress in that most recent and fascinating development of 
automobile engineering—the aeronautical machine. e are in 
this latest development privileged to witness the beginnings of 
a new mode of locomotion, and to some degree perhaps we have 
been able to experience in watching the earliest flight something 
of the feelings of primitive man who first saw a wheel employed 
as an aid to transport, or first used a canoe as a means of 
locomotion. 

At present the particnlar commercial or practical uses that will 
be made of the flying machine are in the main a matter of conjec- 
ture, but we do know almost as a certainty that it will before 
long be looked upon as a necessity in the conduct of military 
operations, and will be extensively utilised as an auxiliary both 
in the Army and Navy. It is probable that the experience gained 
by its employment in the services will, in the future, be one of 
the most important factors in its development, and will enable 
invaluable data to be obtained as to its applicability to other 
uses, It is well to bear in mind the fact that up till the present, 
the flying machine, although familiar to us by reason of the many 
competitions that have been held, has so far not one single act of 
commercial utility to its credit. 

The importance of the military outlook for aeronautical en- 
gineering is one of its most promising features. Every new 
development or enterprise requires heavy financing in its initial 
stages of development ; and it is impossible to create or establish 
a new industry unless there is ample prospect of a sufficient margin 
of profit to pay for experiments and failures. The modern auto- 
mobile movement has so far been singularly fortunate in this 
respect ; not only does the motor car effect, mile for mile, an 
enormous saving to those who use it when compared to the horse 
traction that it has replaced, but the other advantages, namely, 
its higher speed, greater distance capacity and convenience, are 
so overwhelming that it is without a competitor, and it is able to 
regulate its own price. In spite of these facts, until recent years 
the automobile industry in this country, except ina few isolated 
cases, has not proved conspicuously remunerative. 

Up to the present the aeronautical movement has been financed 
by private generosity in the form of monetary prizes, and by the 
losses made by the promoters of aviation meetings, but this cannot 
go on indefinitely. These meetings and competitions have 
resulted in some improvement in the machines, and considerable 
progress in the art of flight, and so far the risks have been to 
some extent justified, but there is a great deal of useless repetition 
of flying, and many incitements to fly in unsuitable weather 
and under dangerous conditions, and many lives have been 
wantonly sacrificed. The modern development of the aviation 
meeting tends to nothing more—from a sporting or scientific 
standpoint—than a big boy offering a small boy sixpence to venture 
on thin ice and endeavouring to collect ninepence from some of 
his friends for the privilege of looking on. Fortunately, experi- 
ence shows that the ninepence is difficult to collect. 

When the present phase of flying is over there will doubtless 
remain a certain number of men who are prepared to fly as a 
genuine matter of sport, and competitions in the form of long 
distance flights will probably continue to be held to decide the 
possession of some trophy or the relative merits of different types 
of machine. Under hans conditions with machines of sufficient 
speed and power, and with the provision of properly laid out 
alighting grounds, the risks would te reduced to reasonable pro- 
portions. Beyond this we -— be ya ge enough to believe that 
certain useful applications of flight will be discovered in connection 
with postal and similar service. All told, however, it is very 
doubtful whether for some time to come there will be enough real 








nao Incorporated Institution of Automobile Engineers—Presidential 
Address, 





uses for aerial flizht, apart from its military applications, to put it 
on a sound industnal footing, and it is certainly in this latter 
direction that we must look for the principal incentive to progress ; 
already a great part of the interest and support given to aero- 
nautics in European countries is due to the obvious potential 
future of mechanical flight from a military point of view. Thus 
we again hope to see the instincts of fighting and destruction 
turned to serve the purposes of civilisation and constructional 
advancement just as they did in the most primitive times in the 
history of the race. 

I will now pass on to the discussion of the development of the 
automobile vehicle from a less general standpoint, and deal with 
the mechanical side of the question. 

The modern automobile, or motor car as we know it to-day, 
owes its existence to a number of independent factors ; these may 
be summed up in the two words materials and inventions, and 
it is due to the enormous and rapid advance in our knowledge 
of the properties and handling of materials, some of them unknown 
a few decades back, that the development and perfecting of the 
motor car has taken place with such rapidity. 

It is difficult to find even so much as one discovery either in 
material or invention that is definitely essential to the construction 
of a successful vehicle, yet we know how much we are indebted to 
such materials as vuleanised rubber ; aluminium and its alloys ; 
nickel, chrome-nickel, and other high-class steels; petroleum, both 
as fuel and Inbricant; and discoveries and inventions, such as 
pneumatic tire ; Otto cycle motor ; induction coil, either as used 
in battery or magneto ignition ; ball bearings; and a multitude of 
less important items. Also in the factory it is difficult to over-rate 
the importance of modern gear-cutting and generating machines, 
grinders of precision, automatic and semi-automatic machine tools, 
high-speed cutting steel, &c. &c., all necessities of a modern auto- 
mobile factory. ‘To all intents and purposes, sixty years ago none 
of the above were available, and even thirty years back, that is to 
say, but fifteen years before the inception of the industry in this 
country, nearly all the main essentials such as the pneumatic tire, 
the petrol motor, ball bearings, &c., were still unknown, mineral 
oil for lubrication was quite a novelty, and petroleum spirit was to 
be obtained only in homeceopathic quantities at the apothecary’s 
shop. 

It is a remarkable fact that the whole of the more essential 
component discoveries that contribute to the satisfactory and 
harmonious ensemb/e constituting the modern motor car should 
thus have come through to time like parts of a preconcerted 
scheme. In some cases we can doubtless trace intention ; the 
magneto ignition apparatus, for instance, is—in its present com- 
mercial form—definitely the outcome of the automobile, but the 
Otto cycle motor and the pneumatic tire were developed quite 
independently, with entirely different objects in view, and the 
pioneers of the aluminium industry—aluminium became an article 
of commerce in the early nineties—can have had no idea that they 
were preparing to produce a metal for the express use of the 
automobile engineer! When these three factors entered into 
alliance in the interests of the automobile, they had never seen 
each other before. 

It has already been pointed out how the pleasure car, which at 
present constitutes the bulk of the automobile output, is free from 
external competition due tu the overwhelming advantages possessed 
by motor propulsion. There is competition enough within the 
trade, but otherwise than under exceptional conditions the horse 
is — out of court. 

One result of this is that the prices of materials may rise and 
fall within wide limits withont the manufacturer being made to 
suffer. When, however, we consider the case of the commercial 
vehicle, the position is different. 

I have, on more than one occasion, been asked to advise carry- 
ing companies and such like on the question of a wholesale sub- 
stitution of motor vehicles for horse traction ; at first I went into 
the question with enthusiasm, but I soon discovered what a diffi- 
cult proposition confronted us, and - this is some years ago—I had 
reluctantly to admit that no money could be saved, and su advised 
my client to continue with horses. To-day even, it is only in 
certain cases that the change from horse to motor traction can be 
made with advantage. 

Thus, the future of the commercial vehicle is largely bound up 
in the question of cost of materials, especially fuel. A few 
examples of the fluctuations of the last few decades may be of 
interest :— 

Aluminium shows a fairly steady descent— 


&. a, 
1892 °.. 4 0 
1894 .. 2 0 
1896 5 
1900 ee 
1904 ,*2 
1908 ee Aad ; : , 09 
To-day eee ove ee ° 0 7 

Caoutchouc (Para) has shown accelerating ascent :— 
Ib. 

a @, 
1900 ... 4 2 
1902 . 4.2 
1904 . 5 2 
1906 .... § 3 
1908 .. 5 3 
ee . 0 
To-day... er 1 Sere 12 5 

Petrol, rapid and irregular fluctuation : 

1896... ... ... ... No regular market 
1900 ... 2... 2... 2... 10$d. gal. (wholesale by contract) 
TM. icc ir” ie, ee 
rare ... 6d. to 11d. gal. 
1906... ... ... ... 11d, to 14d. gal. 
(|  eremerrcmereemmme hee a 8 
To-day 9d. gal. excluding tax 


Lubricating oil.—During the period 1900 to 1910 the variation 
that has taken place in the cost of materials is the equivalent of 
approximately 30 per cent. to 40 per cent. fluctuation on the 
finished product. 

Of the above the future of the commercial vehicle is affected 
more especially by the cost of petrol. Unfortunately, this com- 
modity has fallen into the clutches of the Chancellor of the 
Exchequer, a fact that is not only a direct set back, but also is 
like a sword of Damocles to the minufacturer of the heavy vehicle ; 
the present rate of taxation may only prove the thin end of the 
wedge. There is n> reason why heavier petroleum shoula not be 
utilised for motor lorries and goods tractors, and a very necessary 
saving could be effected. 

The best results at present achieved by the commercial vehicle, 
as represented by the goods lorry, work out at approximately 
60 ton-miles per gallon. The Renard road train has recently 
made a showing of approximately 50 ton-miles per gallon on 
ordinary roads, The current figure according to the best modern 
ractice for the motor omnibus—fully loaded—is roughly 40 to 50 
ton-miles per gallon. It is not to be anticipated that any great 
advance will be made on these figures by existing methods. 

In brief, the future of the commercial vehicle depends upon the 
saving of money, and on nothing else, economy of first cost, and 
economy of operation and upkeep, and after everything has been 
done that the designer and constructor can accomplish, the rest 
will depend upon the road on which the machine has to operate. 
It is no exaggeration to say that the best motor lorry ever built 
could be made a losing proposition by being used over some of our 
main roads of a few years ago, and that many a machine that has 
been deemed a complete failure could have given a good account 
of itself if scientifically made roads had been available, and in 
addition the roads themselves would have proved more economical. 





If the above be true under existing conditions, once let the 
designer know that he will have good roads on which to operate, 
and the conditions will be still more favourable. 

I do not think that sufficient attention has been called to the 
need for uniformity in the character of the road surface. If a 
vehicle has to be constructed to operate for 20 per cent. of its 
time on badly built roads, or roads in a bad state of repair, it 
has to be designed suitably, and it is unable to take due advantage 
of a really well-made road when the opportunity occurs. Ina 
sense this statement requires explanation; 1 will give an illustra- 
tion. It is notorious that the main roads in France are some 
of the best in the world, straight, and of good surface. At the 
same time the roads in the villages and smaller towns are aiomin- 
able, badly laid and worn out “pavé” being plentiful A 
French expert driver reporting on three pleasure cars which we 
will call A, B, and C, made comments as tabulated, the spring 
periods in each case being as given in column 1, Now we know 
that the criterion of the hardness of a suspension is the spring 
period, and the accuracy of the observations may be gauged by 
the complete agreement shown; these observations also, how- 
ever, show how impossible it is to suit both kinds of road with 
one and the same car, and hence the importance of uniformity 
in the roads of the country. In the case of the commercial vehicle 
the matter largely resolves itself into the question of carrying 
an unnecessary weight of spring and axle steel and a low load tare 
efficiency over the whole of a journey for the sake of one bad 
stretch of road—the resulting want of economy emphasises the 
point. 

Period. Vib. 


; > 
Type. per minute. Remarks. 


Bi ssn AD Springs rather too easy on main roads, but very 
good in towns. 

Bn B Far too “hard” on town pavé, but very good 
on main roads. 

Ce BB A good compromise, but still somewhat ‘‘ hard.” 


Questions relating to the future of the heavy vehicle have been 
discussed at some length owing to the fact that it is to be antici- 
pated that the next big expansion of the automobile industry will 
ne in that direction ; up till recently the manufacturers who had 
taken up the commercial vehicle have been able to make but 
little progress, and those who tackled the subject ten years ago 
have, on the whole, lost heavily. Looking backward, we can see the 
reason—mechanical difficulties quite as great as involved in the 
production of the pleasure vehicle, and the irksome condition of 
£ s. d. always at hand, no money to play with, and no margin to 
pay for failures, added to that roads that in many cases rendered 
the proposition impossible. 

The men of means who in the early days purchased and ran 
cars when the expenses of so doing were not only heavy but an 
entirely unknown quantity have done the country a service that has 
never been adequately acknowledged ; they have provided. the 
sinews of war whereby the position of the industry has been esta- 
blished, and its future on a still broader basis is assured. Each 
one of them have been worth to the country at least a couple of 
dozen of the average pbilanthropist. 

The fifteen years of automobile development that have elapsed 
since the first vehicle of the modern. period made its appearance in 
this country has resulted in the definite establishment of one 
general plan of construction that to-day is adopted by practically 
every maker of repute ; this is the type founded on experience 
mainly of the type of machine—the passenger or pleasure vehicle. 
Different manufacturers adopt, so to speak, their own individual 
interpretations, and wide divergence is to be found in the matter 
of detail; still, the main underlying scheme is, we may say, 
standardised. There is a sprung body containing the motor at 
its foremost portion, with the so-called radiator in immediate 
proximity ; there is the gear-box immediately ahaft the motor, 
with intervening clutch, the axes of rotation of both motor and 
gear shafts being parallel to the direction of motion ; there isa 
universally jointed shaft passing to the underframe or axle frame ; 
there is the right-angle drive, worm or bevel; and, finally, there 
is the differential gear and axles on the right and left hand 
driving the respective road wheels. The steering gear, too, is 
part for part functionally identical on almost every make of 
vehicle. 

At present we do not know whether this standard type is as 
suitable for other purposes as for that for which it has been 
developed. The tendency at the moment is to assume that it is so 
suited, and so long as the components, ¢ ¢., motor, gear-box, &c., 
remain, as at present, parts of the whole combination, the assump- 
tion seems fair; if, however, any radical change is found to be 
desirable in the mechanical system it would not be astonishing if 
an equally radical change were found to be required in the general 
scheme of arrangement. 

When we turn to discuss the relative merits of the established 
mechanical system: and the various possible alternatives we must 
not lose sight of one important fact—the rough-and-ready nature 
of public opinion in engineering matters. It is conceivable that, 
from a strictly utilitarian point of view, several different types of 
vehicle would be better suited to the varied conditions to be met, 
than one stereotyped article, and yet the public might insist on 
buying the one type with which they had become familiar. From 
broad considerations of policy it is quite likely that the public are 
right, it may within limits pay to secure uniformity of practice at 
the expense of the slight advantages to be gained by specialisation 
We have this distinctly conservative influence to take account of 
when any question of change is under discussion. 

From the purely technical point of view the permanence and 
extension of the present practice in construction must rest on the 
intrinsic merits of the various components of the existing mechani- 
cal combination. Let us examine it part by part. 

The petrol motor has made a very great advance since its first 
introduction ; in fact, the modern 4 and 6-cylinder engines now 
fitted to high-class cars have reached a degree of perfection that 
would never have been deemed possible ten or twelve years ago. 
The weight per horse-power has come down from about 30 Ib. to in 
some cases less than 101b. We may take it that the best practice 
of to-day ranges from 91b. to 12]b. per brake horse-power *—sus- 
tained load. The vibration is trivial compared to what it used to 
be in the days of the 2-cylinder engine; in this respect the 
6-cylinder has some advantage, but in certain cases there is still 
trouble from the synchronous vibrations to which this type is 
liable. Another remarkable advance that has been made is in the 
direction of silence ; it is true that much of the silence of a modern 
petrol motor is due to the elimination of the vibration due either to 
inherent want of balance or to want of stiffness ; still, the advance 
that has been made is not entirely explainable on these grounds, 
and the superiority of the sliding—sleeve—valve is in this respect 
too well known to require comment. 

On the whole, we have no reason to have the least misgivings as 
to the permanence of the petrol motor, much as we already know 
it as an element of the combination. We may anticipate further 
redaction in weight—the aeronautical motor leads the way at pre- 
sent at between 3lb. and 4 1b. per brake horse-power, but it is not 
capable of long sustained effort at this rating. We may anticipate 
other improvements in further reduction of vibration, and possibl; 
the fuller development of refinements such as self-starting, but no 
revolutionary change is in sight. 

In the rear axle department, the right-ingle transmission and 
balance gear, &c., there seem; out little room for further im- 
provement ; the worm will almost inevitably oust the bevel on 
the score of silence ; the efficiencies are approximately equal, but 
again there appears to be no demand for any drastic change. 
Perhaps on powerful vehicles of the heavier type there is an 
opening for separate driving units to abolish the differential ; 
this is already ta done in one at least notable instance ; how- 





* Without fly-wheel. This is the best basis of comparisoa ; the amount 
of fly-wheel the designer may fit is so large ya matter of taste. 
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ever, this involves a duplication rather than essentially a de- | strictly within certain well-understood limits, in place of a wide | for radical improvements, including a patent court of appeals 
parture. variety of types of indifferent performance. This stage of achieve- | Possibly these proposed laws will in themselves relieve to some 


The change gear-box is evidently the weakest point in the 
chain of mechanism. . In the gear-box—of the sliding gear type— 
we have a piece of mechanism that we should most of us like to 
see abolished ; it is notoriously a makeshift appliance, and its 
survival to-day is in main to be accounted for by the fact that 
the horse-power commonly used in pleasure vehicles has been 
increased to such an extent that the direct drive is in operation 
for 99 percent. of the distance run, and for the remainder we put 
up with the makeshift and make the best of it. After all, when 
one has become accustomed to sliding gears they are not such an 
abomination as would be thought by the uninitiated. 

If there is any portion of the accepted scheme that is likely to 
upset the present disposition of the functional components of the 
modern car, either as affecting the pleasure car or the type of 
commercial vehicle of the future, that portion is without doubt the 
change gear-box. 1n other words, if a new type is to be evolved 
superior to that which now reigns supreme, the key to the position 
is in the abolition or remodelling of the change speed gear. 

Let-us look around for possible alternatives. First, we have 
the epicyclic type of gear such as adopted in the Lanchester car ; 
this is mechanically superior to the sliding gears, but it is costly to 
manufacture, and therefore will only appeal to a limited market. 
In any case, its adoption does not lead to any disturbance of the 
ensemble, but merely the substitution of one type of gear-box for 
another. 

The most promising alternatives to mechanical change gear up 
till the present proposed or utilised are:—(a) Hydraulic trans- 
mission : (Aj electrical transmission ; and (c) electrical auxiliary. 
When either of the first two are employed they may either be 
arranged as direct substitutes for the change gear-box or they 
may be made to operate direct from motor to road wheels, so 
doing away with the right-angle drive bevel or worm—and 
even the differential. Both arrangements possess advantages 
and corresponding disadvantages. When the complete transmis- 
sion is effected by single step, either hydraulic or electric, there 
is the savihg of two to four mechanical transmissions—depend- 
ing upon Whether the direct drive or a gear would have been in 
use—to set off against the hydraulic or electrical losses ; on the 
other hand, when the gear-box alone is replaced, the loss of the 
bevel or worm gear still remains, amounting to roughly 10 per 
cent. of the power transmitted, but it is possible to utilise a 
form of hydraulic transmission in which the difference of torque 
between the motor and arbor shafts alone is taxed, such gear 
being strictly the analogue of an epicyclic gear of variable ratio. 
Such a gear has been proposed many times, and has been used 

experimentally more than once; the Hall hydraulic gear is a 
typical example, and was, I believe, the first of its kind. More 
recently it has been proposed to use an electrical transmission 
designed on the same principle, and though experiments in this 
a have been carried out, I have not heard of any successful 
results. 

Ou the question of efficiency some divergence of opinion exists. 
The best results obtainable with a double hydraulic transmission— 
z.e.. overall efficiency pump and motor—are in most cases under 
rather-than over 70 per cent., though recently it has been reported 
that tests of a rotary pump and motor of novel form have shown 
as much as 80 percent. On the basis of direct transmission from 
motor to road wheels, this latter would give the hydraulic trans- 
mission as about 10 per cent. inferior to the direct drive, but 
about the same as the present efficiency when driving through 
the gears. Such a result, if confirmed by later tests, would be most 
hopeful. On the 70 per cent. basis the inferiority of the hydraulic 
gear would vary from 10 per cent. to 20 per cent., according to 
whether compared to the gear drive or direct. 

We conld scarcely hope to obtain such good efficiency from an 
electrical transmission, for owing to considerations of weight the 
results obtainable in stationary work do not apply. It is im- 
probable that it is ‘‘commercial” to use dynamo and motor of 
more than 55 per cent. or 60 per cent. overall efficiency ; hence, it is 
improhable that this type of gear can ever come into use unless in 
exceptional cases. Beyond this it is in the majority of cases not 
possible by electrical means to drive direct on to the road wheel 
axles, so that one gear transmission must be retained, and the 
etficiency will be reduced accordingly. 

The epicyclic analogue possesses certain attractions ; again, the 
electric transmission will, compared to the hydraulic, be at a dis- 
advantage. It is possible that some reconsideration of this form 
of hydraulic drive may result in something of real commercial 


ment 1s now, however, completed, and the public have, in the pro- 
cess, become sufficiently educated to appreciate a departure, even 
if of radical import, at its true value, and so in prospect there is 
to-day a wider field opening to progress and development than has 
existed in the past history of the automobile movement. 
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Pneumatic drills for trench excavation.—Towns which are 
built on rocky geological formations are at a disadvantage in 
the construction of waterworks, sewers, &c., owing to the 
difficulty and expense of excavating the pipe trenches. The 
town of Gloucester, U.S.A., is built mainly on a rocky ledge 
of solid granite, and coyers also large areas composed of 
glacial boulders, the size of these boulders ranging from 10ft. 
to 20ft. in diameter. Thus, in building streets and digging 
trenches for underground public utilities, solid rock or masses 
of boulders were frequently encountered. Much of the 
excavation of this class has been done by hand drills or 
steam tripod drills, but both methods have proved slow and 
expensive. This yeara change has been made by introducing 
pneumatic hammer drills, air being supplied by a portable 
plant consisting of a petrol engine and an air compressor. 
The drills weigh 20 lb. and 25 lb., in two sizes, making holes 
3ft. and 5ft. deep respectively; each is handled by one 
man, holding the drill by a grip handle large enough for 
both hands. By bearing down on the handle, the main 
valve or regulator is opened, and the drill is started. When 
pressure is released, the handle makes a slight movement 
which closes the valve automatically. The holes are Iiin. 
and ljin. diameter. Holes 5ft. deep have been drilled in 20 
and 30 minutes. In 16 hours, 25 holes aggregating 47ft. 
have been drilled, the depth ranging from 19in. to 36in. 
This includes loading, firing, &c. The portable compressor 
plant has a steel bed mounted on wagon wheels, and carry- 
ing a 15 h.p. petrol engine geared to a single stage com- 
pressor, having an air cylinder Sin. by 13in. with a capacity 
of 96 cubic feet of free air per minute compressed to 85 lb. to 
100 lb. pressure with the machine running at 165 revolutions. 
This plant weighs about 34 tons. It has also a geared winch 
for handling a cable used in removing boulders and large 
blocks. 

A pressure reservoir for New York City.—The new water 
supply system for New York City—taken from reservoirs in the 
Catskill Mountains—wili enter the north end of thecity by a 
deep level tunnel terminating in a shaft by which the water 
will be discharged into a reservoir. From this reservoir the 
water will pass down another shaft to the distribution system. 
Both shafts are siphoned, and a by-pass aqueduct extending 
across the reservoir provides direct connection between in case 
this should be necessary. The water jine of the reservoir 
will be 295ft. above sea level, or about 250ft. above the 
business section of the city. The reservoir will be about 
3000ft. by 1000ft., of irregular section, formed by an earth 
embankment faced with concrete and stone. It is divided 
into two basins by the wall containing the by-pass aqueduct, 
which connects the chambers of the up-take and down-take 
shafts. A blow-off. provides for draining and emptying the 
reservoir. The work was commenced early in 1910, and the 
contract allows six years for its completion. The work 
includes 165 acres of clearing, 3,000,000 cubic yards of 
excavation, 2,750,000 cubic yards_of embankment, 135,000 
cubic yards of concrete, with 40 tons of steel rods for armoured 
concrete. For waterproofing the concrete, 35,000 lb. of 
sulphate of alumina will be used. About half of the stone 
from the concrete is obtained from the shafts and tunnel con- 
nections. The top soil is removed for 12in. and stored for 





extent existing conditions by inspiring the overthrow of oftice 
dents which have accumulated through succeeding administr. 
If, however, the commissicn is created, and does its work w 
act for its establishment will be the most important of «|| 
legislation relating to patents. —T7'he Iron Age. 


ations, 
ell, the 
recent 








CATALOGUES. 





W. SUMMERSCALES AND Sons, Limited, Keighley.— Catalogue 
No, 148 has reached us. It deals with laundry machinery, steam 
cooking apparatus, &c. Many illustrations are given and much 
information concerning the mechanical equipment of laundries, 

SMITH AND CoventTRY, Limited, Salford, Manchester.—From 
this firm we have received a French brochure giving particulars 
and illustrations of the machine tools on their stand at the Lrussels 
Exhibition. These machines include a vertical turning and boring 
machine, a Robey-Smith automatic gear-cutting machine, 4 
vertical milling mag yee! machine, lathes, and drilling ang 
planing machines, The book is neatly produced, and contains 
very full descriptions of the machines mentioned. 

Veritys LimiteD, 31, King-street, Covent Garden, Loudon,— 
From this company we have received a pamphlet on crystii! glass 
fittings and another dealing with the ‘‘ Ashton” electric radiators, 
We have also received several circulars. These have reference to 
electric flash signs, the ‘ Ashton” electric soldering iron, the 
‘*Ashton” electric glue-pot and wax melter, the ‘ Ashton” 
electric kettle, ‘‘ Ashton” electric cooking plates and food warmers, 
‘*Flambo ” arc lamps, and auto transformers. 

B. R. ROWLAND AND Co., Limited, Climax Works, Reddish,— 
Illustrated catalogue of emery and corundum grinding wheels and 
machines. The machinery illustrated is divided into four sections, 
as follows:—(1) Dry grinding machines and face-wheel machines: 
(2) tool grinders and twist drill grinders ; (3) woodworking tools 
and saw sharpeners, knife and cutter grinders, internal plain and 
cylindrical grinders; and (4) roll grinders, dise and portable 
grinders, and polishing lathes. The book is well produced, and 
contains useful information for buyers. 

Joun Davis AND Son, Limited, All Saints Works, Derly, 
This is a pamphlet which illustrates and gives prices and other 
particulars of various classes of instruments, &c., dealt with in 
various sectional catalogues which are issued by this firm. It 
deals with surveying instruments, drawing instruments, drawing 
boards, a universal drafting machine, photo-copying apparatus and 
accessories, anemometers, water gauges, barometers, miners’ 
safety lamps, electric blasting apparatus, lighting outfits for pit 
sinking, coal heading machines, the Jeffery electric drill, &c. 
ADNIL ELEcTRICAL Company, Limited, Adnil Building, Artillery- 
lane, E.C.—A copy of this company’s new list, No. 125K, has 
reached us. It describes direct-current motors fitted with inter- 
poles, These machines, we are told, have been specially designed 
for machine-tool driving where a wide speed variation is desired, 
or for driving high-speed turbine pumps. The motors listed are 
claimed to be capable of dealing with considerable overloads. A 
rapid perusal of the list is sufficient to show that it covers a very 
wide field and that machines capable of large and small outputs are 
dealt witb. 


THOMAS ROBINSON AND Son, Limited, Rochdaie.—‘‘ The Science 
of Flour Milling ” is a treatise on typical machines and modern 
appliances for the efficient and economical manufacture of flour and 
the treatment of the by-products from a flour mill. The book con- 
tains an excellent description, with illustrations, of the Avonmouth 
mill, which was equipped by the above firm, and has a total pro 
duction of flour equal to 8400]b. per hour. The illustrations, 
letterpress, paper aud binding are all of the highest quality, and 
the book is worthy of a place in any interested person’s library, 
Other publications received from this firm deal with the double 
crank plansifter, the Koh-i-noor sieve purifier, the cyclo-pneumatic 
plansifter system, and diagonal roller mills. 

JENS ORTEN BOVING AND Co., of 94, Union-court, Old Broad- 
street, E.C.—This is a practical treatise on water turbine plant, 
which has been written by Mr. Jens Orten Biving. The book has 
been prepared partly as a text-book dealing with modern theory, 








utility. On the equivalent of the direct drive the hydraulic loss is 
zero, and—at 80 per cent. for the double transmission—the effici- 
ency would be superior‘to the ordinary gear-box transmission over 
a comparatively wide range. 

We will now pass to the consideration of the third alternative, 
electric auxiliary. The use of electrical power as an auxiliary 
means of propulsion opens up a new field of possibility ; we have 
no longer to deal merely with a substitute for change gearing, 
but with a combination possessing certain valuable properties of 
its own that are clearly destined to play an important part in the 
future development of the automobile. 

In the simplest and most straightforward application of the 
petrol-electric combination a direct-current dynamo is mounted 
on the. engine bed-plate, and the engine and dynamo shafts are 
keyed or bolted together, so that they revolveasone. The dynamo 
is of the shunt-wound type, and acts alternatively as dynamo or 
motor. It has become customary to apply to it the name dyna- 
motor, a term which it is convenient to adopt. 

The petrol-electric installation so constituted is arranged to 
operate through the medium of a magnetic clutch, either on the 
usual differential or may be fitted in duplicate and arranged to 
act by dupl cate worm or bevel drives direct on to the road wheels. 
A storage battery is provided, usually of about 5 per cent. of the 
total weight of the vehicle, which takes up any excess power 
when going downhill or on a level, and which gives up the 
energy so stored when required to ascend a gradient. The alter- 
native function of the dynamotor is determined automatically by 
the speed variation ; when the petro] engine is slowed down by 
excessive resistance the voltage in the armature falls and the 
hattery begins to assist to drive the vehicle; when on the con- 
trary the engine attempts to race away, the voltage rises as a 
consequence, and current flows in the opposite direction and 
spends itself in the charging of the battery. Thus, an approxi- 


mately uniform speed is maintained over the whole route travelled ; | 


the vehicle takes but little notice of the ups and downs encoun- 
tered. Likewise, when stopping, part of the energy is thrown 
into the battery, and is drawn out again when getting under 
way. 

It will be appreciated from the detailed discussion of the subject 
that. the future of the petrol-electric auxiliary system more widely 
than at present in contemplation must rest largely with the question 
of accumulator weight, not the weight per horse-power hour—that is, 
the energy content—but rather the horse-power output, .¢., the rate 
of doing work ; at present the best results commercially attainable 
for brief discharges of but a few minutes’ duration is the equivalent 
of 1 horse-power per 40 lb weight. This is reasonably satisfactory 
for vehicles of moderate speed—less than 20 miles per hour—but it 
is not good enough for the pleasure vehicle. If the battery weight 
could be reduced to 20 lb. per horse-power, the latter as a proposi- 
tion would be worthy of serious consideration. 

In conclusion, we may say that as in the past we have seen a 
gradual unification of type in the construction and design of auto- 
mobile vehicles, even though destined for widely different purposes, 
so in the future we may anticipate a gradual differentiation of 
types for specific purposes, each embodying modifications adapted 
to its own particular needs. Any change in this direction must 
come about slowly ; the buying public are a conservative body, and 
accept every new development with caution; up till now this 
caution has been of great benefit in establishing one really satis- 


future use. The excavation is done by steam excavators, 
the material being removed partly by dump carts and partly 
by wooden and steel narrow-gauge railway wagons. The 
ordinary embankment is made in 24in. layers. The impervious 
embankment is made in 4in. layers, dressed to surface with 
a scraping machine, sprinkled and rolled with a steam roller 
having a grooved front wheel. 








TO INVESTIGATE THE PATENT LAWS. 


THE creation of a commission to investigate the general subject 
of patents on inventions is included in legislation which is promised 
by the next Congress. The existing system may have been a good 
one originally, but it does not meet modern requirements, and 
great dissatisfaction has steadily accumulated, resulting in a 
demand for a thorough overhauling. The United States patent has 
lost much of its valueas a property right. It is distrusted until it 
has been proved by litigation. Infringements are nore common 
than would be the case if the Government’s protection of an in- 
vention should carry with it a greater degree of guarantee. Other 
countries have developed better methods, and much good material 
is available to a commission as the basis of new laws which would 
be adapted to conditions here. 

An American patent is too easily obtainable. The claim is some- 
times heard that the Patent-office has been developed into a 
money-maker for the Government. Examinations of claims are not 
complete enough. The examiners are paid insufficiently. The 
office is in a large sense a training school for patent solicitors, and 
changes in personnel are too frequent for the good of the service. 
A United States patent possesses little or,nothing of a guarantee. 
The time has not arrived when the Government can register a 
patent, assuming financial responsibility for its validity, in the 
manner in which title to real estate is guaranteed by some State 
governments under the Torrens system, but a first step in that 
direction may be made by following the German practice. In that 
country a patentee, finding what he believes to be an infringe- 
ment, may petition the authorities for a certificate in which the 
Government, if convinced by official investigation, asserts its belief 
in the validity of the patent. It is not a guarantee in a full sense, 

but it isa factor which restrains infringers against making a con- 

test, and therefore does away with much costly litigation. 

Examinations of alleged inventions should be most thorough, and 

the laws should be amended, if necessary, to secure that end. If 

the cost be more, the inventor class may consider itself entitled to 

the outlay, for the Patent-office is continuously in possession of a 

surplus of revenue above its expenses received in the form of fees, 

The matter of compulsory working of patents needs threshing 

out. Some difference of opinion exists, but the best judgment, 

co ing the subject from the standpoint of the public as well 

as that of the inventor and of the purchaser of patents, is that 
the system should be embodied in some form in our patent laws. 
It is necessary as a basis of favourable treaty with other countries, 
practically all of which are employing it. It would rid the country 
of a multitude of unworked inventions, some of them very im- 
portant to industries. Manufacturers could assist greatly in the 
proposed investigation, a beginning being the urging of the passage 
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factory type of vehicle, with such variations as exist confined 


of the proposed act. The bills already before Congress provide 








design and application of water turbines and accessories, and 
partly as a catalogue. It should prove of considerable value to 
those responsible for the design of complete water-power installa- 
tions, for it contains sufficient theory and formule to enable 
engineers to decide upon the correct type of plant for a specific 
purpose, The book, which is well illustrated, also contains 
information with regard to the main dimensions of water turbines, 
the general arrangement, governing, &c. From the same firm we 
have also received a pamphlet dealing with flexible insulating 
couplings. 

Tue Lonpon Hypraviic Power Company, Palace Chambers, 
9, Bridge-street, Westminster.—From this company we have 
received an interesting pamphlet which, among other things, sets 
forth the objects of the company, the conditions of supply, and 
scale of charges. It also contains information concerning 
hydraulic cranes and hoists, passenger lifts, hydraulic motors, 
organ-blowing apparatus, automatic pumping gear for artesian 
wells, hydraulic ejectors, hydraulic vacuum cleaners, fire hydrants, 
presses and intensifiers, &c. Those who are desirous of acquiring 
Looviedie pertaining to the use of hydraulic power in London, 
will find this pamphlet exceedingly useful, for it enables the 
reader quickly to form an idea of the advantages to be derived 
from the employment of this kind of power, and how it can be 
applied to any specific purpose. At the front of the pamphlet 
there is a large map showing the position of the — stations, 
the hydraulic mains laid in various parts of London. and the 
buildings supplied with power. 


ENGINEERING AND MACHINERY EXHIBITION.—An exhibition of 
engineering and machinery was opened at the City Exhibition 
Hall, Liverpool-road, Manchester, on October 14th, by Sir George 
Reid. Although Manchester is certainly one of the best centres 
in the kingdom for such shows as this, the present exhibition can 
only be said to be fairly representative in one department, namely, 
machine tools. Amongst the makers of these are:—J. Stirk and 
Sons, Limited, Halifax ; George Richards and Co., Limited, Broad 
heath; C. Redman and Sons, Halifax; J. Holroyd and Co., 
Milnrow: Alfred Herbert, Limited, Coventry; Cunliffe and 
Croom, Manchester ; Burton, Griffiths and Co., London ; William 
Asquith, Limited, Halifax ; Ormrod Bros., Hebden Bridge. 


A HIGH-PRESSURE ‘SWITCH-HOUSE.—The switch-house erected 
by the county of Durham Electrical Power Distribution Company, 
Limited, at Aden Cottage, near Durham, contains some novel and 
interesting features. This switch-house is for te og of con- 
necting a 20,000-volt underground line to a 20,000-volt overhead 
pole line, which runs thence to the generating station at Pease and 
Partners’ coke ovens at Bankfoot, Crook. This, we believe, is the 
only example of a pole line working at such a high pressure in this 
country. The line enters the upper chamber of the switch-house 
and is then connected to a set of aluminium lightning arresters 
with a liquid electrolyte. In the event of lightning striking the 
line, the excessive pressure is at once relieved, without any dis- 
tinctive flow of current to ‘‘earth.” A record is kept by a special 
instrument of the leakage to earth—if any. In the lower portion 
of the switch-house Reyrolle ironclad gear is being placed to join 
the two circuits, the underground cable going to the power com- 
pany’s sub-station at Aykley Heads. 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Finished Iron Business. 

Tue galvanised sheet trade in the Birmingham district is 
rapidly on the up grade in orders, which are plentiful and still 
increasing. Customers are coming from all parts of the world, and 
it is eloquent, as nothing else can be, of the rush of overseas business 
that last month’s shipments exceeded the very fine figure of 
50,000 tons. Makers are behindhand with deliveries all along the 
line, parte of the heavy gauges such as 24 w.g. and on to 
v7 w.g. and 30 w.g. Makers, howéver, complain that present 
srices are insufficient, and that all efforts to get the standard 
beyond £11 5s, to £11 10s. per ton for 24 w.g. have so far been un- 
availing. Probably an upward move will be made in this 
branch shortly. Black sheets are in demand far exceeding 
the supply. and new mills are being laid down. Prices are 
advancing, and doubles now easily command £7 15s. to 
£7 17s. 6d. per ton, an advance on October last year of 
}bs, per ton. Trebles are €8 5s, and singles £7 12s. 6d. per ton. 
In the unmarked bar iron trade there is still a good deal of weak- 
ness in lower grade bars, owing mainly to the persistence with 
which continental makers are making use of our Midland indus- 
tries as outlets for their surplus production. It was hoped that 
the stronger trade position in Belgium and Germany would have 
modi ied the struggle for the English market, but as a matter of 
fact there has been a good deal of business in Belgian bars this 
week by way of replacing contracts which are approaching expira- 
tion. Belgian No. 3 bars are offered here at £5 10s. per ton, which 
is something like 10s. per ton below what native makers are asking. 
Staffordshire merchant bars are quoted £6 5s. to £6 7s. 6d. 
and North Staffordshire bars are £6 15s. at outports. Marked 
hars remain at £8, and second grade bars rolled by the best 
houses £7 per ton. 


Raw Iron. 

The raw iron business keeps healthy, and now that the 
Birmingham quarterly meeting is over, and consumers have been 
able to test the selling market effectively by their inquiries then 
put forward, it would not be surprising if the recent lull in buying 
was early succeeded by a fresh outbreak of demand for both forge 
and foundry irons. Makers are quite prepared for an early large 
extension of consumers’ requirements, and they are keeping their 
finger well on the pulse of the market. They declare that they 
will give way nothing in the matter of price from the recent strong 
position they have taken up, and it seems likely that they will 
carry out their resolve. Values this week stand at :—Staffordshire 
common forge, 48s. 6d.; part-mine, 51s. to 52s.; best all-mine 
forge, 85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 
49s, 6d. to 60s. 6d.; Derbyshire, 51s. 6d. to 52s. 6d.; North 
Staffordshire forge, 50s. to 51s.; best, 58s. to 59s. Hematites, 
owing to the steel boom, are experiencing a greatly improved sale 
this week, and prices for all descriptions are conspicuously ad- 
vancing. 

The Steel Boom. 
The steel makers have on the books larger orders than had 


been anticipated, and, therefore, take up a very firm attitude 
towards new business. Orders of late have accumulated beyond 


what had been expected, and some makers appear scarcely to be | 


able to recognise the cause of the extra demand, particularly in 
the plate trade, in which branch new contracts are coming in 
with remarkable freedom. The recent advance of 5s, per ton 
declared in sectional steel and plates scarcely seems to have 
checked new business, and there is every prospect of a continued 
expansion in demand. Bessemer sheet bars are quoted at £5 and 
Siemens at £5 2s. 6d., but it is stated that Belgian billets are on 
offer at £4 12s. 6d. net, delivered in the district, while German 
sheet bars are £4 lis. to £4 17s. 6d. per ton. Rolled steel prices 
are :—Angles, £6 12s. 6d. to £6 15s.; girder plates, £7 2s. 6d. 
to £7 5s.; ship plates, £7 to £7 10s.; joists, 46 5s.; mild bars, 
£6 15s, 


The Tin-plate Boom. 

The tin-plate boom overshadows everything in the iron 
and steel trade. Its effect on prices in this district is seen in an 
advance declared last week by the Staffordshire Tinned Sheet 
Association of ls. per cwt. or £1 per ton. ‘The prices, therefore, 
become 31s, per ewt. for best charcoal, 29s. for charcoal, and 25s. 
for coke unassorted to 20 gauge basis. Staffordshire tin-plates are 
unaltered at 25s, te 30s. per box. Makers are so full of orders that 
early delivery is very difficult to get, and can only be obtained at a 
premium. The boom is having a remarkable effect in various ways. 
For instance, it is bringing considerable orders to the engineers for 
new rolling mill plant into this district for the new mills in course 
of erection in South Wales. 


Railway Rolling Stock Orders. 

In the railway rolling stock industry there has been a 
slight improvement in demand, but not such as to render any less 
acnte the competition for business, Some makers are fairly well 
employed, but not up to full capacity. Continental makers are 
also keenly competing, with the result that prices are kept at a 
low level. This year the passenger carriage departments have been 
better off for work than last year, but there has been a decline in 
wagon building, although some fair orders bave recently been 
obtained. The Metropolitan Amalgamated Railway Carriage 
and Wagon Company has secured a half-share with a Glasgow 
tirm in a contract to supply 1000 goods wagons to the Centra! 
Argentine Railway. Some belated orders have been given out for 
the German State Railways, and though the condition of the Ger- 
man exchequer does not admit of so large an expenditure in this 
direction as was hoped for, the effect is to restore confidence in 
some measure, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 
Pig Iron Quietly Steady. 

THERE was a large, not to say crowded, attendance on the 
lron Exchange on Tuesday, and the tone in pig iron was quiet, but 
steady. In Lincolnshire makes some fair business has been put 
through, although there was little change to note in quotations 
generally. Derbyshire was a shade higher, but Staffordshire and 
Middlesbrough were unchanged. Scotch brands were about 3d. 
per ton easier. Hematite has advanced by fully 1s. per ton on the 
week, but there was not much being done in this class of iron on 
spot, For forward delivery both merchants and makers asked a 
premium on present rates, - 


Finished Iron and Steel. 

; The recent advances in bars and plates has been well 
maintained. English billets are very firm, but there is little or no 
business passing in foreign here, and prices are quite nominal. 

Copper, Lead, and Tin. 

Copper: There wasa steady feeling, without much change 
on the week ; yellow metal was about one-eighth per pound higher. 
Sheet lead: Unchanged. Tin: English ingots quietly steady. 

Quotations. 

Pig iron; Lincolnshire, No. 3 foundry, 53s, 6d.; Derby- 








shire, 54s,; Northamptonshire, 55s. 3d.; Middlesbrough, open 
brands, 58s, 4d.; October-December, 58s, 10d.; January-March, 
59s. 7d. to 59s. 10d. Scotch: Gartsherrie, 61s. 6d.; Glengarnock, 
60s. 6d. to 61s.; Eglinton, 59s. 6d. to 60s., delivered Manchester. 
West Coast hematite, 66s. 6d.; East Coast ditto, 64s, 6d., both 
f.o.t. Delivered Heysham: Gartsherrie, 59s. 6d.; Glengarnock, 
58s. 6d. to 59s.; Eglinton, 57s. 6d. to 58s. Delivered Preston: 
Gartsherrie, 60s. 6d.; Glengarnock, 59s. 6d. to 60s. ; Eglinton, 
58s. 6d. to 59s, Finished iron: Bars, £6 15s,; hoops, £7 7s. 6d.; 
sheets, £8 to £8 2s. 6d. Steel: Bars, £7; Lancashire hoops, 
£7 7s. 6d,; Staffordshire ditto, £7 7s. 6d.; boiler plates, £7 17s. 6d. ; 
English billets, £5 to £5 5s,; foreign ditto, nominal, £4 12s. 6d.; 
plates for tank, girder, and bridge work, £7 ; cold drawn steel, 
£9 5s. to £9 10s. Copper; Sheets, £72; tough ingot, £60 to 
£60 10s.; best selected, £60 to £69 10s. per ton ; copper tubes, 
84d.: brass tubes, 63d.; condenser, 6fd.; rolled brass, 62d.; brass 
wire, 62d.; brass turning rods, 6}d.; yellow metal, 6}d. per Ib, 
Sheet lead, £16 10s. per ton. English tin ingots, £161 per ton. 


The Lancashire Coal Trade. 

There was a fair attendance on the Manchester Coal 
Exchange, and the improved tone continues. There was, perhaps, 
a shade less life in house coal, owing to the heavy buying prior to 
the winter price list coming into operation, but current rates are 
firm. Slack was in steady inquiry, and full rates have to be paid 
both prempt and forward, Shipping coal was the turn dearer for 
prompt delivery. 


Barrow-In-FuRNESS, Thursday. 
Hematites. 

The hematite iron trade is only in a poor way at present. 
The demand has fallen off somewhat, as well on home as on foreign 
account, and it is believed the home trade has been largely affected 
by the continuance of the boilermakers’ lock-out, as-this is not only 
leading te smaller requirements for delivery on boilermaking and 
ship construction account, but to a quieter tone in other branches 
of tradg, caused indirectly by the cessation of work in boiler shops 
and shipyards. The demand on continental and colonial account 
is very quiet. Prices are not so firm as they have heen. Makers 
quote nominally 66s. 6d. net f.o.b. for mixed Bessemer numbers, 
whilé warrant seilers are at 65s. cash. Special hematite iron is 
selling at 69s, to 73s. per ton, and some very good and reliable 
material is being produced of varied specification according to 
requirements, Stocks are maintained at just over 32,000 tons, and 
there will probably be no-shrinkage until the boilermakers are at 
work again. Iron ore is in smaller demand, at from 10s. 6d. to 
19s, per ton net at native mines. There are some iarge imports of 
foreign ores from Spain and Algeria. 


Steel. 

The steel trade is not so well off for orders as of late, and 
this is particularly the fact as regards both heavy and light rails. 
It seems probable that there will be a slowing down in steel pro- 
duction shortly, but in billets, tin bars and hoops a fairly good 
business is still being done. 


Shipbuilding and Engineering. 
Vickers, Sons and Maxim have secured an order for one 


| of the Yarmouth class of cruisers for the British Admiralty. They 


have already buiit the Liverpool and are constructing the Dart- 
mouth of the same type of ship. Much interest is centred in the 
naval airship which is being completed at Vickers’ works at 
Barrow. It was anticipated she would have taken her first flight 
this week, but reasons have been given fora delay of probably a 
month before the vessel can take the air. 


Shipping and Fuel. 
Shipping returns show comparatively small exports of iron 
and steel. Freightsareeasy. Coal and coke in moderate demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

WHILE there is no particular change to record in the 
position of the local coal, iron, or steel trades, it is satisfactory to 
note that the outlook generally is thought to be more hopeful, and 
a rather better feeling as to the future exists than for some weeks 
past. This is,s probably, largely due to the more settled condition 
of labour affairs, and the hopes of an improved demand ensuing 
which these have engendered in the steel and engineering trades. 
At the moment, however, no actual increase in orders can be 
recorded, but the activity in armament and special lines continues 
unabated. These heavier departments have not been busier for 
years past than they are now, and the additional orders for war 
vessels booked by local tirms will provide further work in the 
shape of forgings and castings for the propelling machinery and 
various parts of the ships, 


The Coal Trade. 

The mild weather is resulting in the holding back of fresh 
orders for house coal, but the market is well maintained with the 
recently increased quotations strictly upheld. Orders from 
Londen merchants remain practically on the same scale as 
recently. A change tocold weather would very quickly strengthen 
quotations, which remain as follows at pit:—Best Barnsley, 
13s. 6d. to 14s. 6d.; ditto, secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

The falling off in the demand for shipment is putting a 
little more coal on the market, and prices are, if anything, a little 
easier. Spot lots have been sold at 8s. 6d. to 9s, perton. The 
easier tendency of the market is likely, however, to be only 
temporary, as the output is capable of curtailment to require- 
ments. ‘I'he increase in the consumption for manufacturing pur- 
poses is being maintained. 


Gas Coal, Slacks, and Coke. 

All the contracts for gas coal have been settled, showing 
an average advance of 6d. to 9d. per ton on last year’s prices. 
Deliveries of slacks to the Lancashire cotton districts are being 
resumed. The demand is very tirm, and prices of smalls are 
relatively higher than for the better classes of coal. Contracts 
are now being quickly renewed, in many instances small advances 
being obtained. Coking smalls are moving away well. Quotations 
at pits :—Best washed smalls, 5s, 6d. to 6s.; best hard slacks, 
5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s, 3d. Coke is firm at late 
rates: Best washed, 12s. 6d. to 13s.; unwashed, 11s, to 12s. per ton 
at the ovens. 


The Iron Market. 

Despite the continued increase in the warrant stocks, and 
the unfavourable statistical position of iron generally, no weakness 
ean be recorded in the condition of the local pig iron market. 
Consumers here report that makers of iron are not pressing sales, 
and are holding firmly to their late quotations. There is very 
little business being transacted, however, and what purchases are 
being effected are for small quantities only. Local buyers 
seem quite unprepared to risk committing themselves far 
ahead. The market is thus still ‘‘ marking time.”  De- 
liveries are well maintained, and a good deal of iron, both 
hematite and common pigs, is obviously going into consumption, 
although in some cases rather large stocks are still held at local 
works. Best brands of hematite are: West Coast, 79s. to 80s. ; 
and East Coast, 74s. to 75s. There has been little or no change on 
balance in prices of this class of iron during the past six months, 





the variations in quotations not exceeding sixpence either way. 
Other quotations are: Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, 
No. 4 foundry, No. 4 forge, mottled and white, 49s. 6d. ; basic, 
52s. ; Derbyshire, No. 3 foundry, 60s. to 52s. ; ditto, No. 4 forge, 
48s, 6d. to 49s., allper ton net, delivered Sheffield or Rotherhain. 
East Coast hematite, mixed numbers, are 71s., less 2} per cent. 
discount. It will be seen that there is still no variation in prices, 
although the opinion was expressed in some quarters last week that 
prices were on the point of an upward move, as the result of the 
more confident tone of the quarterly meetings at Birmingham. 
Local bar iron makers are still in receipt of a fair number of speci- 
fications, but prices are unsatisfactory. Billet makers are well 
employed. A revised list of prices for hire work has just been 
issued by the rolling mills, the former list Having become out of 
date. e understand that the project for establishing works for 
the production of billets on a co-operative basis has fallen through. 


The Heavy Trades. 

There are still a good many complaints in the steel trades 
of the paucity of orders fur railway material and general engineer- 
ing work, the volume of trade in these two branches being described 
as miserable. However, there are some signs of a welcowe improve- 
ment. It is generally thought that the railway companies have 
now reached the limit of economy in the matter of rolling stock, 
and must come into the murket before long, while the placing of 
orders for wagons for the Argentine is looked upon as the beginning 
of a fresh buying movement from South America, which has been « 
very poor customer this year. One or two makers are busier on 
springs, tires and axles, but the fact remains that this year the 
orders for railway material only aggregate about 75 per cent. of 
the quantity placed last year, which was a none too good period. 
On the other hand, orders for shipbuilders are better, on account 
of both warships and merchant tonnage, and. as reported pre- 
viously, the armament branches are very busy. Tooi steel and 
special steels are in not such brisk demand as recently, but the 
output is still large. 











NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

It cannot be said that much business has been done on 
the Middlesbrough pig iron market this week, but doubtless the 
uncertainty about the voting in the shipyard ballot has been the 
chief factor in keeping buyers back. fact that the boiler- 
makers have decided against accepting the terms arranged last 
week at York by their representatives, and that the lock-out must 
continue cannot but have an adverse influence on the most 
important branches of the iron and steel] industries. Nevertheless, 
a generally confident tone is noticeable in the pig iron trade, and 
this is more particularly shown by the circumstance that con- 
sumers are endeavouring to arrange contracts for execution over 
the first half of next year. It is hardly likely that prices will be 
cheaper next year, and the chances are -that they will be on a 
higher range. As a matter of fact, the general prediction is that a 
boom in most branches of the iron and steel industries, and also in the 
shipbuilding trade, will be experienced in 1911. This can be stated, 
that consumers are more ready to buy for forward delivery than pro- 
ducers are to sell, and if it is likely to pay buyers to purchase freely 
for delivery ahead, makers will lose nothing by holding off awhile. 
At the > time too much Cleveland pig iron is being produced, 
but as there is the expectation of better times next year ironmasters 
are not taking any steps to blow out furnaces. The fluctuations in 
the prices of Cleveland pig iron warrants bave for the last ten days 
been within very narrow limits, ranging between 49s. 74d. cash 
buyers and 49s. 93d. Makers have kept to 49s. 9d. per ton for 
early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron,-and 
second-hands adhered to the same figure. For No. 1, which is so 
scarce that it is difficult to get supplies, fully 53s. 3d. per ton has 
to be paid, while Nos. 4 foundry and 4 forge are at 48s. 6d., and 
mottled and white at 48s. per ton, all for prompt delivery. 


Hematite Pig Iron. d 

The outlook for makers of hematite pig iron is very 
encouraging, and higher prices are so generally expected that 
speculators are beginning to operate in it, convinced that they will 
be able to realise substantial profits before long in their ventures, 
seeing that another boom in shipbuilding seems to be pretty well 
assured for next year. Some considerable sales of Kast Coast 
hematite pig iron have been reported during the last few days, and 
the position of makers is much improved, and the price of mixed 
numbers has been raised to 63s. 6d. per ton for early delivery. 
Some sales at that figure for execution over the first half of next 
year were made a few days ago, but it is doubtful whether that 
would be accepted now for forward delivery, when business is 
developing so satisfactorily and the prices of materials are 
advancing. 


Iron Ore and Coke. 

Makers of pig iron find their costs going up, and especially 
are Rubio and other foreign iron ores becoming dearer, notwith- 
standing that the supply is more plentiful now that the labour 
trouble is over in the North of Spain. Not only are the mine- 
owners asking more, but freights are increasing ; in fact, the rates 
from Bilbao have been raised about 1s, per ton lately, and those 
from the Mediterranean and Black Sea Is. to 2s. No one 
objects to these higher rates of freight, because there is no 
doubt that they are the shipowners’ due. A large proportion 
of the steamers in the ore trade have during the past three years 
been running at next to no profit, and even in some cases at con- 
siderable actual loss, and have come into the hands of the mort- 
gagees or the banks. Consumers of iron ore have now to replenish 
their stocks, and they will lose no time about that, because there 
is some disquiet concerning political matters in Spain, and if that 
results in revolution it would have a far worse effect upon the ore 
trade than the late strikes had, Shipowners in these circum- 
stances are not likely to fail to take full advantage of the oppor- 
tunity that now presents itself. Ore merchants are this week 
qnoting 20s. 6d. per ton for prompt deliveries of 50 per cent. 
Rubio at 'T'ees or Tyne ports, and 2s. 3d. per ton has been paid 
several times for deliveries to be made over the first half of next 
year. For the same period of delivery, 2ls, 6d. has been paid for 
a large quantity of Algerian ore of a quality equal to the best 
Rubio. Coke is improving in demand and price, and sellers tind 
there is less haggling than usual when contracts have to be 
renewed. Consumers are wanting to buy heavily for delivery 
over the first quarter of 1911, and in some cases over the whole of 
the year, but the coke manufacturers generally are not prepared 
to sell for delivery over the whole of the year. The prompt 
delivery prices, which are on the basis of 16s. per ton for delivery 
at Middlesbrough furnaces, must be looked upon as very reason- 
able, and higher rates must be counted upon. 


Manufactured Iron and Steel. 


That there is a sound revival of business in most branches 
of the finished iron and steel industries cannot be doubted, and 
that prospects for next year are very encouraging is generally 
acknowledged. The situation is certainly better all round than it 
has been for fully three years. Large orders for plates, angles, 
sheets, and hoops have been placed lately in this district, and all 
round the tendency is upward in prices. Not only British, but 
also German shipbuilders have bought plates and angles exten- 
sively in this district; and if the labour troubles in the two 
countries were ended, specifications would be given out rapidly. 
The strikes at the German shipyards are almost at an end, ‘and it 
is held that the lock-out of the boilermakers at our own shipyards 
can hardly be prolonged more than a short time, notwithstanding 
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the adverse votes of the men, because their society can no longer 
pay them lock-out money. Steel and iron ship plates are at 
£6 15s., steel ship angles at £6 7s. 6d., iron ship angles at £7, 
packing iron and steel at £5 15s, iron ship rivets at 
£7 7s. 6d, steel-birs at £6 5s, iron bars at £7, steel hoops 
at £6 12s. 6d., steel strip at £6 10s , steel joists at £6 5s., and steel 
sheets—block—at £7 7s 6d., all less 24 per cent. f.o.t. Galvan- 
ised and corrugated stee] sheets, which are in better demand than 
supply, are very firm at £11 10s., less 4 per cent. for f.o.b. 
deliveries of 24 gauge. The inquiry for steel rails continues 
nr but the prices is mamtained at about £5 10s. net 
-0.D, 


Sh'pbuilding. 

The revival in the shipbuilding industry proceeds apace, 
and when the lock-out is ended the yards will be very fully oceu- 
pied. The under building of the last two years has led wo the 
available tonnage of steamers falling below requirements, and 
there is somewhat of a rush to order new vessels before the prices 
go up materially. The large tonnage of war vessels being built has 
greatly improved the position of the shipbuilders. This week the 
British Admiralty have ordered five cruisers, and it is reported 
that the Royal Mail Steam Packet Company has placed a con- 
tract with Harland and Wolff. Belfast, for tive large passenger 
steamers for the South American trade. Tonnage in the 
freight market continnes somewhat scarce and rates of 
freights are firm ; indeed, homeward rates are generally fair, and 
outward rates are the best reported this year. Sir W. G. Arm- 
stronz, Whitworth and Co. intend to make very large extensions 
at their Walker shipyard on the Tyne, which they will convert 
into a warship building yard. They are buying a large tract of 
land adjoining the Walker yard. The contract for excavating the 
site has been let already to Messrs. Nuttail, of Manchester. About 
four million tons of soil will have to be removed to allow of build- 
ing the berths required. Nothing official has yet been heard con- 
cerning the report in circulation on Tyneside of the amalgamation 
of Palmer's Shipbuilding and Iron Company with Messrs. Robert 
Stephenson and Co. 


Engineering. 
, Concurrent with the revival in shipbuilding there is an 
improvement in the engineering industry, and certainly there is 
more activity at most shops. Head, Wrightson and Co., Thornaby- 
on-Tees, have obtained the contract for supplying a large stone- 


crushing and screening plant, which the North-Eastern Railway | 


ompany is proposing to install at Bowes Moor for the purpoze of 
turning out ballast. A similar establishment is to be erected near 
the Leckerby Ironworks for breaking slag. 


The Late Railway Strike. 

The case of the suspension of the guard Levitt, which led 
to a strike of railway men over a considerable part of the North- 
Eastern Railway system last July, paralysing the coal, iron, and 
o her trades of Tyneside, Teesside, and South Durham for about 
three days, has at last been settled. Levitt was charged with 
wasting time at Bishop Middleham Colliery, and was suspended 
fora month. He appealed against this, and his fellow workmen 
backed him up by striking. The dispute has been settled by re- 
mitting the remainder—ftifteen days—of Levitt’s suspension and 
to close the incident without any further punishment. It was 
also stipulated by Mr. H. A. Watson, the general superintendent 
of the N.E.R., that if this course was not accepted by the men, 
the case could still be fully investigated, but in that event the 
question of punishment tould also be reconsidered. A mass meet- 
ing of the men passed a resolution expressing the opinion that 


the charge against Guard Levitt had not been sustained, and they | 


exonerated him from any charge of loitering. 
interests of peace it was agreed to accept the proposals of the 
N.E_R. officials. 


Cou and Coke. 

Prices of coal are well maintained, and the outlook is 
better. A further effort is to be made to resuscitate the coal 
exporting trade of the Tees. The North-Eastern Railway Com- 
pany is to erect coal staiths on the north side of the entrance to 
Middlesbrough dock fur bunkering steamers, but that does not go 
fur enouzh to satisfy the traders. Accordingly, the Tees Con- 


servancy Commissioners have instructed their secretary to make | 


inquiries fer a suitable site for public coal staiths on the north 
bank of the Tees opposite Middlesbrough, so that the place may 


have a chance of becoming once more a coal-exporting port for | 


South Durham. Formerly staiths did exist both on the north and 
soith sides of the Tees at Middlesbrough, and fifty years ago over 
half a million tons of coal per annum were shipped from the port : 
now not a tenth of that is exported. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Geaeral State of Trade. 
THERE has been a more hopeful feeling in trade circles 


generally, modified occasionally by uncertainty as to the final issue | 


of labour disputes. With these altogether out of the way, there is 
every pro<pect of a period of activity in the staple branches of 
trade. ‘Te placing of important fresh shipbuilding contracts on 
the Clyde—Admiralty and others—has tended further to improve 
the situation. Advices from America and the Continent have 
little influence one way or the other, the chief dependence being 
upon home, Canadian, and colonial mquiries, which are generally 
of a hopeful nature. Q 


The Pig Iron Warrant Market. 

A large business was done in warrants at the close of last 
week, Cleveland iron selling up to 49s. 10d. cash, 50s. 2d. one 
month, and 50s. 8d. three months. 
taken place from 49s. 8d. to 49s. 84d. cash, 49s. 11d. to 50s. one 
month, and 50s. 6d. to 50s. 6$d. three months. Sales of Cleveland 
iron have also been noted at 49s. 93d for delivery in seventeen 
days, and 50s. 4d. two months. Cumberland hematite is quoted 
65s. 3d., but there has been less inquiry this week, and recent 
sales have, for the most part, been for three months’ delivery. 


Scoteh Pig Iron. 

Tue home demand for Seotch pig iron has improved con- 
siderably with the hardening of prices, und a very large business is 
reported in makers’ iron, both G.M.B and special brands being in 
rejuest. Prices are generally quoted higher. Free at ship at 
Glasgow, Govan and Monkland, Nos. 1, are quoted 57s. 6d.; 
Nos. 3, 563, 6d.; Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde, 
No. 1. 62s. 6d.; No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 
6's.; Nos. 3, 58:.; Summerlee, No. 1, 643. 6d.; No. 3, 59s. 6d.; 
Lingloan, No. 1, 65s.; No. 3, 6)s.: Coltness, No. 1, 8ls.; No. 3, 
60s.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 643.: No. 3, 593.: Dalmellington, 
at Ayr, No. 1, 60s. 6d.; No. 3, 58s.; Shotts, at Glasgow or Leith, 
No. 1, 63s. 6d.; No. 3, 58s. 6d ; Carron, at Grangemouth, No. 1, 
63s. 6d.; No. 3, 58s. 6d. per ton. There are 43 furnaces making 
hematite, 36 ordinary and 5 basic iron, the total of 84 thus in 
operation in Scotland comping with 78 at this time last year. 
No exact information is available as to private stocks of Scotch pig 
iron, but it is not believed that these have materially increased, 
at least as regards ordinary iron. 


The Hematite Trade. 


However, in the | 


This week transactions have | 


stood to have niade substantial purchases during the last ten days, 
at prices running from 66s. to 68s. 6d., and now some merchants 
quote up to 69s. for Scotch hematite delivered in the West of 
Scotland. Cumberland hematite warrants have been sold in the 
course of the period named from 64s. to 66s. for delivery in three 
months f o.b. Cumberland ports, and about 7000 tons are said to 
have changed hands at these figures. 


Finished Iron and Steel. 

There is apparently not much actual improvement in the 
position of the malleable iron trade. Employment is irregular ; 
| some firms have good order books, while others are working from 
| hand to mouth, The steel makers have been in a waiting attitude 
| for some time, expecting a renewal of shipbuilding specitications. 
Of general business they have recently secured a considerable 
amount, a large part of which was obtained immediately prior to 
the recent advance in prices. Buyers are reported to have assumed 
a waiting attitude once more. For structural material of various 
descriptions there is a fairly ready outlet for Canada and the 
Colonies. A considerable amount of work is in the hands of special 
and general engineers and ironfounders, but some departments are 
looking forward with some anxiety for orders to replace those 
which are now near completion, 


The Coal Trade. 

The volume of shipping business in the coal trade has been 
sumewhat disappointing on the Clyde, but there has been more 
done on the East Coast. The home demand is on a moderate 
scale, both as regards household and manufacturing quilities of 
coal. Prices are generally without alteration. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THERE was a considerable revulsion in the trade last 
week consequent upon the return of the men to work, and 
increased supplies coming to hand. The latter would have been 
well met, as substantial orders are booked, but the storms again 
| told badly, and seriously interfered with a good run of despatch, 
There has also been an upset in business chiefly owing to the 
French State Railways’ requirements for small coal having been 
largely modified by the rivalry of other countries. Welsh quota- 
| tions have been from 6s. 9d. to 7s. per ton, and it was stated on 
*Change that the Belgian offers ran these very closely, though 
| buyers are not unmindful of the fact that quality has to be con- 
sidered, and Welsh small, from the best steams, partake largely 
of the high value of the best large. Buyers are stated to be very 
active in vying to depress the market in view of the rivalry in 





small coal for France and in the shortage of tonnage on account of 


starting of the new mills. Extension and further developments 
are likely, for it is understood that the difficulty in getting sup- 
plies of black tin-plate is prompting investigations to secure other 
mills, and thus make the iaaes ractically independent of out. 
side aid. Steel bar is now a flourishing industry, but the coal trade 
continues dull, and an improvement is seemingly remote, 


Tin-plate. 

Stormy weather prevented the large despatch of tin-plates 
which had been expec’ from Swansea last week, but nearly 
63,000 boxes were shipped. The receipts from works totalled 
103,137 boxes, testifying to good and continuous work at the mills, 
The stocks now remaining at Swansea in vans and warehouses 
amount to 201,390 boxes. A very satisfactory condition is to he 
noted all over the district, without any labour trouble or friction 
with the workmen. The progress, too, of developments is con. 
tinued, and only a small minority can be found to complain of the 
possibility of supply exceeding demand. So long as new markets 
are being found, and the requirements of China, Japan, and the 
East generally ave gradually progressing, not much fear is enter. 
tained by authorities that the demand will be curtailed. Miq. 
week, Swansea :--No change to report ; prices firm, and inquiry 
well sustained. Latest quotations:—Ordinary plates, Bessemer 
and Siemens, official exchange, ]4s. to 14s, 14d.;_ ternes, vis,: 
C.A. roofing sheets, £9 to £9 10s. per ton ; big sheets for gal vanis. 
ing, £9 to £9 10s.; finished black plates, £11 15s.; galvanised 
sheets, 24g., £11 to £11 15s. Block tin, £165 cash, £160 three 
months. Other quotations:—Copper, £57 11s. 3d. cash, and 
€58 8s, 9d. three months. Lead: English, £13 13s. 9d.; Spanish, 
| £13 3s. 9d. Spelter, £13 17s. 6d. per ton. Silver, 26d. per ov, 








Iron and Steel. 

| Owing to a fuller arrival of foreign ore there was more 
| work done at the various works, and furnaces were in full blast at 
| Dowlais and the mills busy. There was an impression in some 
| quarters that the suspension in the ore traffic from Bilbao would 
| have led t» the re-opening of the Welsh ironstone mines ; but, as 
| previously noticed in this column, there is no likelihood under 
| existing metallurgical arrangements. As a scientist remarks, he 
| would be a daring man in this electric age to deny the possibilities 
of such inventive discoveries that would lead to the utilisation of 
| the enormous store of Welsh ironstone remaining, but there has 
| been no sign so far. Ore continues to come in from Porman and 
Malovaer, and pig iron from Grimsby, and one cargo of steel 
billets from Trieste for Newport, with various consignments of 
scrap iron from Birkenhead and Lundy, but rail despatches were 
limited. Latest quotations, Swansea Metal Exchange :—Pig iron: 
Hematite mixed numbers, 65s. 3d. cash, 65s. 6d. month; Middles- 
brough, 49s. 74d. cash, 49s. 1ld. month; Scotch, 55s. 74d. cash, 
55s. 104d. month; Welsh hematite, 69s. to 70s. Siemens steel 
bars, £5 to £5 2s, 6d.; Bessemer, £5 per ton. East Coast hema- 
| tite, 68s. to 69s. c.i.f.; West Coast hematite, 69s. to 70s. [ron 
ore, c.i.f. Cardiff or Newport, 19s. 6d. to 20s. 


the storms, but coalowners are not disposed to give way, and | 


regard an improved tone as a certainty, and predict a much more | 


settled market. This outsiders are inclined to support after the 
long continuance of disturbances. Doubtless 
two a better opportunity will be given for sound judgment. The 
winter trade is at hand. Large steam coal has dropped about 6d. 


Present State of Coal Trade. 
The market report this week was discouraging to those 

who hoped that a turn had arisen in the condition of things. It 
was, briefly, that inquiries were restricted both for prompt and 
forward loading. Buyers were able to get concessions, and until 
the stormy weather abates—for this is the prominent cause of 
delayed business—there will be no improvement. Latest :—Best 
| large steam, 16s. 3d. to 16s. 6d.; best seconds, lds. td. to l6s.; 
| ordinaries, 14s. 9d. to 15s, 3d.; best drys, 15s. 6d. to 16s. 3d.; 
| ordinary drys, 13s. 9d. to 14s. 6d.; best washed nuts, 12s, 6d. 
|to 13s.; seconds, lls. 6d. to 12s.; seconds, 10s. to 1ls.; best 
| bunker smalls, 8s. 3d. to 8s. 6d.; best ordinaries, 7s. 6d. to 
7s. 9d.; cargo smalls, 63. 6d. to 7s.; inferior kinds, 6s. to 
| 6s. 6d.; best Monmouthshire black vein, lis. 9d. to 15s.; 
| ordinary Western Valleys, 14s. to 14s, 3d.; best Eastern Valleys, 
| 13s. to 13s. 6d.; seconds, 12s. 9d. to 13s. Bituminous: Very 
| best households, 17s. to 18s.; best ordinaries, 14s. 


9s. 6d. to 9s. 9d 
. 6d. to 10s.; smalls, 6s. 9d. to 7s.; patent fuel, 14s. 3d. to 
15s. 3d. Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 
; furnace, 16s. 9d. to 17s. 3d. Pitwood, ex ship, 19s. tid. to 20s, 


« 
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! 
Newport, Mon., Coals. 

Shipments last week were 79,955 foreign and 12,753 
coastwise—a fair total, all things considered. There would have 
| been a larger but for the check in small coal shipments to France. 
| This week, again, the demand was quiet, and the market tone 
| weak. Better expectations as the month advances, Latest :— 


| Very best black vein, 14s. 6d to 14s, 9d.; Western Valleys, 133. 9d. | 


| to 14s.; Eastern Valleys, 13s. to 13s, 3d.; other kinds, 12s. 6d. to 
| 12s. 9d.; best smalls, 7s. to 7s. 3d.; seconds, 6s, 9d. to 7s.; 
| inferiors, 6s. to 6s. 6d. Bituminons : 
16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 
Coke: Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. 
wood, 19s. 6d. to 20s. 


Swansea Coals. 

Clyne colliery friction proceeding, but better news of 
Caepridd. Water much reduced. Last week’s coal shipments, 
| 72,538; patent fuel, 10,150. Port trade favourable. Latest 
| quotations :—Large coal easier; machine-made nuts of all sizes 
| very firm; no change in steam ; best large hand-picked malting, 
| 22s. to 23s. net; seconds, 18s. to 19s. 6d. net ; big vein, ls to 
| 17s. 6d., less 24; red vein, lls. 6d. to 12s. 6d., less 2}; 
machine-made cobbles, 21s. to 22s. 6d. net; Paris nuts, 23s. 6d. 
| to 25s. net; French nuts, 24s. 6d. to 25s. net; German nuts, 
24s. 6d. to 26s. net; beans, 19s. 6d. to 21s. net; machine-made large 
peas, 10s, to lls. 6d. net; fine peas, 9s. to 10s. net; rabbly 
leulm, 5s. 6d. to 5s. 9d., less 2h; duff, 3s. to 3s, 3d. Steam 
| coal: Best large, 16s. to 16s. 6d.; seconds, 123. to 12s. 9d.; 
bunkers, 9s. 3d. to 10. ; small, 6s. 9d. to 7s. 6d., all less 2}. 
Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 
14s. 9d. to 15s.; small, 10s. to Ils., all less 24; patent fuel, 
ls. 3d. to 13s. 6d., less 25. 


6d. to 15s, 
Pit- 











| 

Losses in the Welsh Coal Trade. 

An authority on the coal trade tabulates the losses 
| sustained chiefly by Cardiff in forward orders, which have been lost, 
| it is stated, partly through high relative prices, and partly through 
uncertainty of supply owing to persistent labour troubles. One 
large steamship firm of France has already shipped from 200,000 
to 300,000 tons of American coal to its depdts, and the I[talian 


Mediterranean ports. ‘he tabulated list gives 625,00 small coal, 
and 300,000 tons patent fuel as lost to Wales; German and 
American coals replacing. 


Port Talbot. 


bulk could have been maniged with better weather. Exports :— 
Foreign, coal, 21,476 tons to foreign destinations ; coastwixe, 4471 
tons ; coke, 613 tons; patent fuel, 4891 tons; pitwood, 2670 tons ; 
and pit props, 1800 tons. 


Llanelly. 








The market for hematite pig iron has been stronger than 
for a considerable time past. Merchants and consumers are under- 


The progressive condition continues to be-marked, and 
in the next two or three weeks will be still more manifest by the 


in another week or | 


6d. to 15s.; | 
No. 3 Rhondda, 17s. to 17s. 3d.; brush, 13s, to 13s, 6d.; smalls, | 
.; No. 2 Rhondda, lls. 6d. to 12s.; through, | 


Best households, 15s. 6d. to | 





LAUNCHES AND TRIAL TRIPS. 





| ADRIA, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of the Royal Hungarian 
Sea Navigation Company ; dimensions, 345ft. by 45ft. by 25ft. 2in. ; 
engines constructed by the builders ; launch, recently. 

HARPALION, steel screw steamer ; built by William Gray and (o., 
Limited ; to the order of J. and C. Harrison, Limited, of London ; 
dimensions, 441ft. by 53ft. 6in. by 31ft. 8in.; engines, triple-expan 
| sion, 28in., 45in., 75in. by 5lin. stroke; pressure, 180 Ib.: con 
| structed by the builders ; launch, October 4th, 

STEEL ship caisson ; built by Edward Finch and Co. ; to the order 
of H.M. Dockyard, Devonport ; dimensions, 81ft. 8in. by 23ft. hy 
35ft.; launch, October 7th. 








| PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. J. N. BAILEY has been awarded by the Manchester Asso 
| ciation of Engineers the Constantine gold medal for the best 
| paper read during the year. Mr. Bailey’s paper, which was read 
| during the session 1909-10, was entitled ‘‘The Exhaust Steam 
| Turbine.” 
WE are asked to announce that the offices of Lacy and Uo., The 
Chesham Automobile Supply Company, Limited, The Universal 
Automobile Insurance Company, Limited, The Belgravia Motor 
| Cab Company, Limited, The Mutual Taxi-Cab Supply Company, 
Limited, Motormeters, Limited, P. C. Middleton, A.M.I.M.E., 
A.M.I.E.E., Walter A. Pearce, F.C.A., are now at 13, Elizabeth- 
street, Belgravia, S.W. Telegrams, ‘‘ Ecclavian, London.” Tele 
| phone, 1929, 1928 Victoria. 








ConTRAcTs.—We understand that Gwynnes, Limited, engineers, 
of Cannon-street and Hammersmith Ironworks, have secured the 
| important contract from the Crown Agents to the Colonies, with 
| Messrs. Coode, Son and Matthews as consulting engineers, for the 
| dock pumping plant for the new graving dock at Singapore. The 
| pumping engines are said to be of the largest size yet designed 
| for graving dock work, and have to be completed early next year. 
Messrs. Gwynnes have also the contract for the whole of the pump- 
ing machinery for the two Dreadnought floating docks at present 
being built for the British Admiralty.—Lobnitz and Co., Limited, 
Renfrew, have received a cable advising the safe arrival at Port 
Victoria, Brazil, of the bucket dredger Victoria, which they 
recently built to the order of the Leopoldina Railway Company, 
Limited. 
LECTURES ON THE LAW RELATING TO ENGINEERING.—The first of 
a series of six lectures on the above subject was delivered at Caxton 
Hall, Westminster, on Monday, October 10th, 1910, under the 
auspices of the Society of Engineers (Incorporated) and the Junior 
Institution of Engineers. The lecturer, Mr. L. W. J. Costello, 
M.A., LL.B., dealt with the authority of the engineer and his 
duties and liabilities, and at the conclusion of the lecture a number 
of questions were asked by members of the audience and con 
cisely answered by the lecturer. In view of the instructive nature 
of the course, it may be mentioned that tickets can still be had 








from the secretary of the Society of Engineers, 17, Victoria-street, 
S.W., or from the secretary of the Junior Institution of Engineers, 
39, Victoria-street, S.W. 

LECTURES ON AEROPLANES.—It is announced by the Aero- 


State railways are consuming Pocahontas coal, and shipments of | nautical Society of Great Britain that an educational course of 
Yorkshire, Newcastle and German coal are going to the leading | technical lectures on the ‘‘Theory, Construction and Design of 


Aeroplanes” will be delivered under its auspices at the North- 


| ampton Polytechnic Institute, St. John’s-street, Clerkenwell, E.C., 
| during November, 1910, and January, 1911. 


The course arranged 
is as follows:—November 2nd, ‘‘ The Study of Dynamic Flight,” 
by J. H. Ledeboer; November 16th, ‘‘''he Mathematics of the 


There was an increase of exports last week, but a larger | Aeroplane,” by Algernon E. Berriman ; November 30th, ‘‘ Theory 


Jesign of Propellers,” by T. W. K. Clarke; January 11th, 


and 
With some Remark: on 


** Aeroplane Surfaces and Controls: 
Chassis,” by Herbert F. Lloyd; January 18th, ‘The Motive 
Power in Aeroplanes,” by Captain A. D Carden, R.E ; January 
25th, ‘‘ Lines of Aeronautical Research,” by Bertram G. Cooper. 
The hour of meeting in each case is 8 p.m. Tickets may be 
obtained on application to the Secretary, Aeronautical Society of 
Great Britain, 53, Victoria-street, Westminster, S W. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rheinland-Westphalia. 

BUSINESS transactions during the week now past have con- 
tinued rather limited, and there is little of interest to report in 
connection With iron and steel. Prices, generally, are well main- 
tained. The Se is likely to be well engaged over 
the next year, the Berlin Central —- Office having entered 
into negotiations with various firms regarding the supply of 1200 
jassenger cars, 276 vans, and 7600 wagons, to be delivered by 
September 30th, 1911. 


Production of Pig Iron. 

According to official statements, given by the Union of 
German Iron and Steel Masters, the production of pia iron in 
Germany, including Luxemburg, was for September, 1910, 
1,232,477 t., as compared with 1,262,804 t. in August, 1910, and 
against 1,068,345 t. in September, 1909. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 247,787 t., as com- 
pared. with 211,781 t. in the same month last year; Bessemer, 
36,155 t.. against 33,962 t. in September, 1909 ; basic, 782,194 t., 
against 384,305 t.; steel and spiegeleisen, 115,366 t., against 
93,983 t.; forge pig, 50975 t., against 44,314 t. in September last 
year. Output during the period from January to September, 1910, 
was 10,925,629 t., as compared with 5,509,037 t. in the same 
period the year before. 


The Steel Convention. 

Sales of the Steel Convention in September of this year 
were 449,082 t., as compared with 446,589 t. in August of this 
year, and against 438,904 t. in September, 1909. This showsa rise 
in sales of 2493 t. when compared with August, and an advance cf 
10,178 t. against September, 1909. Of the September deliveries 
this year 134,340 t. were semi-finished steel, as compared with 
115,162 t. in August and 136,487 t. in September, 1909; railway 
material, 160,134 t., as compared with 181,727 t. in August and 
against 165,225 t. in September, 1909; sectional iron, 154,608 t., 
as compared with 149,700 t. in August and against 137,192 t. in 
September, 1909. 


The German Coal Market 

Silesian coalmasters have been transacting a better trade 
during the pe week, Coke bas not changed. In Rheinland- 
Westphalia demand and sale have remained regular as before, but 
a lack of animation is complained of. The Eschwesler Bergwerks- 
Verein is reported to have sold part of its coalfields to a French 
firm at 44 million marks, which means a fair profit for the Berg- 
werks- Verein, 


Austria-Hungary. 
Iron and steel remain moderately well inquired for. The 
work in hand is sufficient to keep the mills going regularly for 


some weeks abead, but there is rather a lack of fresh orders. 


Prices show some weakness here and there. German offers in 
pipes have been increasing, and this has caused the inland mills to 
reduce rates 3 per cent. From the Austro-Hungarian coal market 
fairly satisfactory accounts are given, output being about equal to 
consumption. The coke trade, too, is progressing favourably. The 
Bohemian brown coal trade in the last two weeks of September 
sbowed an improvement, when compared with the same period 
last year, and the September deliveries show an increase of 
100,000 q. against the same month in 1909. 
Slow Trade in Belgium. 

Instead of an improvement, there has been a general 
slackening off in iron and steel, Rails form an exception, being 
well inquired for at stiff rates. Generally, however, producers 


tind it difficult to maintain the prices quoted last month. The basis | 


price for bars in basic is £4 16s. p.t. for export ; higher prices are 
an exception, consumers showing much reserve in consequence of 
the fluctuating tendency in the bar trade. Heavy plates have 
heen a shade easier, while thin plates are firm and well inquired 


for ; sheets showed an improving tone last week. Comparatively | 


little life is stirring in the Belgian coal industry. The warm 
weather during the last month has had a depressing influence on 
the house coal trade. Coke meets with good request ; the Belgian 
syndicate is reported to have granted a reduction of 0.50f. p.t. for 
Eastern France and Luxemburg Lorraine, where German com- 
petition is successful. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 12th. 
AN unsatisfactory development of September business is re- 
ported in iron and steel, which shows itself in a decrease in 
unfilled tonnage during that month by the United States Steel 
Corporation of 300,000 tons. This is not regarded seriously, as 
material must be ordered sooner or later to compensate for recent 
inactivity. The steel industry is simply waiting for the great rail- 
way systems of the country to begin buying. The dulness of the 
past few months has been very largely due to the fact that the 
railways, which consume about 40 per cent. of the iron and steel 
production, have been buying just as little as they could get along 


with. There is nothing in sight at present to make it possible to | 


judge as to when this economic or hesitating policy will cease. 
An immense amount of railway work is contemplated ; in fact, 
plans have been completed, but the inauguration of work is post- 
poned, The feeling prevails that a general improvement cannot 
be very much longer delayed. One cause for the dulness is due 
to the delay of the Inter-State Commerce Commission in announc- 
ing its decision as to the right of the railways to make certain 
advances in freight rates, which they declare to be absolutely 
necessary for the profitable operation of their properties. This 
decision will soon be reached. If favourable, it is believed there 
will be a better demand ; but as winter is approaching the volume 
of this demand will be restricted. Steel manufacturing interests 
regard it as almost incredible that the highest regulating authority 
over the railways will forbid a reasonable advance in freights. 
Competition for existing business is keen. Steel rail orders during 
the past week amounted to 15,000 tons for the Atlantic coast line 
road. Negotiations are pressing for Mexican roads. A Chicago 
concern bought 10,000 tons of basic for delivery this year. An in- 
quiry from the same quarter is on the market for 6000 tons. 
Present quotations are favourable to large buying interests, The 
immense corn crop is helping the demand for all lines of hardware 
throughout the north-west. 





THE stability of the are between poles of a difticultly 
volatile metal such as iron depends, according to the investigations 
of Messrs. Buisson and Fabry, upon the presence of some molten 
oxide upon the cathode. If this oxide be present the arc is stable 
even under reduced pressure. If the arc is burning in an atmos- 
phere of hydrogen it is stable until the oxide is entirely reduced, 
when the flame at once becomes unstable. The relation between 
the difference of potential between the poles and the current and 
pressure is complex. For example, if the distance between the 
poles and the current are kept constant and the pressure decreased 
the potential passes first through a minimum, then a well-marked 
maximum, and then again decreases, this decrease being linearly 
related to the decrease in pressure. 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
lrawings. 

Copies of Specificati 
25, South ton buildings, Chancery-lane, 


may be obtained at the Patent-o, Sale Branch, 
London, W.C., at 8d. each. 








of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opwosition to the grant of the Patent. 


INTERNAL COMBUSTION ENGINES. 


21,151. September 16th, 1909.—ImMpRovED EXHAUST SILENCER 
FOR REVOLVING CYLINDER INTERNAL COMBUSTION ENGINES. 
Bateman David Scott, Ansela House, Parliament-street, 
Gloucester. 

This invention relates to an exhaust silencer for an internal com- 

bustion motor of the kind having radial cylinders turning round a 


circular in cross section. It is divided into as many compartments 
as there are cylinders to silence, by means of diapbragms B. Each 
of these compartments has a division C which divides it into two 
chambers, each smaller at one end than at the other, and commu- 
nicating with each other at one end. Connection is made 


NOZLI5I. 








between the exhaust valve boxes and the silencer through the 
holes D in the small ends of the inner chambers E, and holes F are 
provided in the larger ends of the outer chambers G through which 
the exhaust gases escape. The silencer is secured concentrically 
with the motor and rotates with it. The division of each com- 
' partment into two chambers is done with the object of lengthening 
| the journey of the exhaust gases in passing through the silencer, 
j and also with the object of ensuring their continual expansion. As 
| each chamber E and G is of greater sectional area at the outlet 
| than at the inlet, the gases can expand as they traverse each; 
| therefore the exhaust gases continue to expand from the time they 
| 
| 





| enter the c 
September 2 th, 1910 

| 15,227. September 22nd, 1910.—AN IMPROVED Form oF Car- 
| BURETTER FOR INTERNAL COMBUSTION ENGINES, Albert 
Coussell, of 38, Choumert-grove, Peckham, 8. E. 

| The object of this invention is to supply a more homogeneous 
| mixture of fuel and air in internal combustion engines at all speeds. 


| . . 
| Two concentric tubes, tapered at the mouth in a marked degree, | 
| 


| are employed. Compressed air is supplied through the outer tube, 
which impinges on the fuel at a sharp angle, thereby atomising it 


more thoroughly. © It is anderstood that the usual air supply is | 
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provided, and that the mixture already produced at the mouth of 
the nozzle is further mixed with atmospheric air on its passage to 
the cylinder. A is the ordinary jet for fuel, and this is sur- 
rounded by a jacket B, through which is passed, by any suitable 
means, the compressed air. C is the ordinary passage for the 
supply of atmospheric air. The walls of the jacket B are made to 
converge at the mouth in such a manner that the compressed air 
impinges on the fuel at a steep angle. The supply of the fuel to 
the jet A may be controlled by a needle valve, or any other suit- 
able known device.—Seplember 28th, 1910. 


TURBINES. 


12,859. May 26th, 1910.—IMPROVEMENTS IN AND RELATING TO 
TURBINE VANES OR BuCKETS, The Warwick Machinery Com- 
pany (1908), Limited, of 83, Cannon-street, London, E.C. 

This invention relates to vanes or buckets for elastic fluid tur- 
bines, and its object is to cheapen the cost of manufacture, 
increase the strength of the bucket, obviate the necessity of using 
separate space blocks, and lessen the liability of the bucket 
becoming loose in the wheel rim. As ordinarily made, the bucket 
is cut from a strip of extruded metal alloy. One end is milled 
away to leave a tenon to receive the covering strip ; the other end 
is machined to form a shank having a dovetail shape to engage the 
under-cut groove in the wheel rim. These shoulders are necessarily 
cut from the thinner edge portions of the extruded strip, but this 
invention provides a greater thickness of metal at these points, 
and, consequently, greater strength. It is customary to space the 
buckets apart by inserting separate blocks between the shanks, 
but this is avoided by making the spacing members integral with 





The first date given is the date of application; the second date at the | 
end of the abridgment is the date of the advertisement of the acceptance | 


fixed axle. Thesilencer A is annular in outline and approximately | 


hambers E until they issue from the chambers G.— | 


theshanks. Furthermore, the construction of the improved shank 
is such that it has a certain resiliency, and when forced into the 
groove in the wheel rim it tends to hold itself therein, and is less 
liable to become loose. These results are accomplished by punch- 
ing out a bucket blank from sheet metal, the dovetail portion of 
the shank being provided with lateral wings or extensions, which 
are folded over upon the middle portion, and thus provide 
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shoulders three times as thick as the shank proper. Moreover, 
when such buckets are assembled, the folded-over portions serve 
| as spacing blocks to ensure the requisite distance between the 
| hlades of the buckets. The folded-over wings are not welded or 
| brazed to the shank, so that their free ends can yield somewhat 
when the bucket is forced into the curved groove in the wheel rim, 
and will thus by their resilience assist in holding the bucket firmly 
in place.—September 28th, 1910. 


DYNAMOS AND MOTORS. 


14,961. June 21st, 1910.—ImMprovED METHOD OF AND APPARATUS 
FoR ELECTRICALLY JNSULATING ARMATURE Colts, Mar 
Meirouwsky, of 31-33, Philipstrasse, Cologne-Ehvenfeld, Germany. 

The upper engraving shows how a core B of rectangular cross 
section, for example, one of the long sides of a former-wound 
armature coil, is provided with an insulating sheath according to 
this process. The endless band A tensioned by a weight C is so 

wound over the core B and the loosely arranged hot rolls D D—‘.e., 

| the rolls are not provided with bearings—thata point of entry is 

| formed for the plates or band of insulating material S coming from 
the drum K. The rolls D D are connected together by the arch 

M, and may carry upon a lever H a weight O. which, in conjunc- 

tion with the weight C, maintains the whole system in equilibrium. 

The weight O, however, is not essential. In a suitable construc- 

tion the drum K could be formed as a weight. If the core B is set 

in rotation in known manner, the band A tensioned by the weight 
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C travels round and through riction turns the rolls D D, so that 
the insulating material S is wound on with uniform pressure, being 
heated before it reaches the core. Any splitting off of the mica or 
| the like is prevented, since it is immediately pressed against the 
| core or the preceding layer. Since the core serves to support the 
whoie winding device, this can be adapted to any desired cross 
section of core by a suitable adjustment of the weight C suspended 
on belt A, which maintains the constant uniform pressure. The 
lower engraving indicates on a smaller scale how the device can be 
used for insulating an armature coil. The coil, of which one of 
the long sides B is to be wound, is secured by means of the chucks 
F F to a rotating shaft in such a way that the long axis of the coil 
side coincides with that of the shaft. The whole winding device 
is kept in the upright position by the weight C, while the side of 
the coil which is not being wound rotates around the device. 
When an object of ring form is being insulated, as, for example, 
this armature coil, the belt A can obviously only be tensioned by 
means of a weight.— September 28th, 1910. 


11,024. May 4th, 1910.—IMpROVEMENTS IN AND RELATING TO THE 
DRIVING OF TRAIN LIGHTING DYNAMO-ELECTRIC MACHINERY, 
Aktiengesellschaft Brown, Boverie et Cie, of Baden, Siritzerland. 

The wheel axle is connected to the dynamo B by means of 
gearing and suitable connections, the dynamo being turned 
through an angle of 90 deg. from its usual position with respect to 
the carriage frame C. The axle drive is communicated to the 
bevel wheel S by means of a coupling F, having a cruciform slot, 
into two arms of the cross of which project the square heads of two 

bolts D and E screwed into the axle. The gear wheel S carries a 

rectangular projection G which extends across the other two arms 

of the slot in the disc F. The motion is transmitted from the 

bevel wheel S through the other bevel wheel K to the dynamo B 

by theans uf the shaft N and universal joints L and M, or by means 

of a flexible coupling, or by any other suitable means. The gears 

S and K and the coupling F are enclosed in. housing H, which is 

preferably the ordinary axle-box or an adaptation thereof, It will 
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————. 
be appreciated from the construction shown that a proper meshing | or shaft passes through a stuffing-box to the outside of the body, 
of the bevel wheels is maintained independent of any shifting of | and iscaused to turn by means of a handle or other suitable device ; SELECTED AMERICAN PATENTS. 
GG are the inlet passages, which are controlled by the inlet valves i 
H H, which are shown as carried by means of withdrawable seat- (From the United States Patent-office Official Gazette. ) 
NON.O2% Cc ings ; the <n ee are shown at J J, and these are controlled 
by the outward valves K K; screwed plugs and the with- — 
drawable seatings I I are used so that the valves K K, H H canbe} : X ; 
introduced or withdrawn without removing the body from its | 971,069. CoNnTROLLING VALVE FOR FLUID- OPERATED Mortons, 
connections. The pivot stud or shaft O can also be withdrawn C. A. Parsons, Gi, Gi, Stoney, A. @. Carnegie, and A, W, 
from the boss of the lever F » when that is done the lever F falls Bowerbank, Newcastle-upon- Tyne, England : said Stoney, Car. 
into the barrel, and when the cap M is removed the lever, connect- negie, and Bowerbank, assignors to sad Parsons.— Filed’ March 
ing-rod, and piston can be removed without detaching the pump| , 6th, 1909. _ Wetaeee§ : x 
from its connections,— September 28th, 1910. This patent is for the combination in the elastic fluid-operated 
plant having a high-pressure and a low-pressure element of fluid 
28,274.—December 8rd, 1909.—IMPROVEMENTS IN AND RELATING | delivery means to each of the elements, a relay-controlled valve in 
TO THE CONSTRUCTION OF Fans, Albert Henry Midgley, of 
86, Cranmer-road, Forest Gate, Essex, and Charles Anthony 
Vandervell, of Warple Way, Acton Vale, Middlesex. 
This invention relates to the construction of fans, and has for | 971,069 
| its object an improved method of manufacture whereby the cost | 
| of production is kept very low, with a minimum of waste of | 
material, by utilising the material removed from one fan blank 
for a smaller fan. From a circular sheet of metal A or other | 
equivalent flexible material a circular part B is cut of about a 
third of the diameter of the main part, so as to form a round 
| hole excentrically disposed in the body of the main part. The main | 
part is cut across the broadest part of the ring thus formed, that is, | 
| along a diametrival line C passing through the centre of the main | 
part and through the centre of the hole made therein. The blank | 
| thus formed is now twisted as to its two halves through 180 deg , aia 
YLUfe 
D Zs on yee sressalte 
N° 28,274 
ica é* | ;' ; ie 
Tee 2 = | the low-pressure delivery, a device comprising a diaphragm sub. 
& jected and responsive to changes of pressure within the low- 
the wheel axle or the carriage frame. The invention may also be | | pressure delivery, this device operating the low-pressure valve 
employed without any, or any substantial alterations if the axle independently of its relay device, whereby only the low-pressure 
A form part of a bogie carriage.— September 28th, 1910. valve is closed to prevent a reduction of pressure below a pre- 
| determined amount from occurring within the low-pressure 
delivery. There are eighteen claims. 
ORDNANCE AND ARMOUR. 971,092. Evastic-FLUID TURBINE, C. R. Waller, Trenton, N./., 
15,750. June 30th, 1910.—IMpROVEMENTS IN RAMMERS FOR assiqnor to De Laval Steam Turbine Company, New York, N.Y., 


ORDNANCE, Friedrich Bohn, 7-9, Sackgasse, Kiel, Germany. 


This invention relates to improvements in rammers for ordnance 
in which the head is provided with ring of bristles, and has for its 
object to construct them in such a manner that they shall be con- 
The rammer 
head is formed of a bell-shaped metal body provided on the outside 
A is a bell-shaped body formed prefer- 


siderably lighter than is usual and less noisy in use. 


with the ring of bristles. 
ably of thin steel and terminating in a socket B, within which 
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wooden handle C is fixed. 
shown. 
of the bell by screws E, the inner ends of which may be secured to- 
gether by wires F. G are bristles fixed within the fibre ring H. 
The diameter over all is that of the bore of the gun, so that the outer 
ends of the bristles just touch it, and so the head of the rammer is 
centred, without:any danger of touching the fuse or primer even if 
the rammer should be put in crooked to commence with. More- 
over, the metal part of the rammer is prevented from knocking 
against the gun, which has the advantage that the threads cannot 
be injured and noise is obviated.— September 28th, 1910. 


PUMPING AND BLOWING MACHINERY. 


21,787. September 24th, 1909.—ENcLOseD DovUBLE-ACTING RE- 
CIPROCATING Pump, Thomas Cook, Managing Director of the 
Firm of Spencer and Cook, Limited, Empire Works, Castle- 
street, Stalybridge. 

A indicates the casing of the pump in which a chamber B is 
formed, the centre portion of the casing being bored to receive the 
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0 8 or plunger D, preferably made hollow, and fitted with cup 
eathers ; E is a connecting-rod, one end of which is attached to 
the piston, the other end to the lever F, which is carried on the 


Its front edge may be turned in as 
D is a ring of vulcanised fibre secured upon the outside 


journey on the State-cuntrolled Western line, he preferred to die 





a 


| so that the narrowest part D of the ring stands at right angles 
| to the two cut edges E, which latter lie substantially inthe same 
| straight line. The effect of thus twisting the blank A sets up a 
helical formation of both blades with a narrow connecting web D 
which passes through the axis of rotation F about which the fan 
blades will be made to rotate ; the web D where passing through 
the axis lies wholly in the direction of the axis. In order to sup- 
port the pair of fan blades thus formed upon a rotating body a boss 
G is provided, having a pair of arms H extending in opposite 
directions, and the two fan blades are attached to the two arms H 
symmetrically about the axis F of the boss G. The attachment 
may be made by means of rivets S, screws, soldering, or inany other 
equivalent manner. The circular plate of metal which is removed 
to form the excentrically disposed hole B in the blank A can be 
utilised for making a pair of fan blades for a fan of smaller 
diameter, and thus no waste of material need take place in the 
mannfacture of blades in accordance with. this invention. 
Septenber 2th, 1910. i 


MINES AND METALS. 


29,762, December 20th, 1910.—IMPROVEMENTS IN COAL-CUTTING 
MACHINES, Anderson, Boyes and Co., Limited, of Flemington 
Electrical Works, Motherwell, Lanarkshire, and Alexander 
Anderson, director of the company. 

This invention relates to improvements in disc wheel coal-cutting 

machines of the kind in which the picks or cutters are held in 

removable and reversible boxes or holders dovetailed to the rim of 
the cutter wheel. As shown, the box or holder A is bevelled on 
both sides at X Y, in correspondence with the inclination of the 
sides B B! of the dovetailed recess, and is so dimensioned that 
when one end is inserted in place the other end can be dropped 


N° 29,762 























past the corresponding overlap, so that the box or holder may rest 
on the back C of the dovetailed recess. The box or holder A is 
provided as usual with orifices D to receive the cutters KE, and 
preferably with side flanges F to steady the same laterally against 
the rim of the wheel. Each box or holder is held firmly in position 
by means of a key G, which is inserted into the space between the 
side Y of the box and the side B! of the recess and into a cavity J 
beyond, the key being locked by means of a cotter pin H, or the 
like, dropped into an orifice I in the rim of the wheel and engaging 
a recess in the key. To permit of reversibility of the boxes the 
cavity J for the key and orifice S for the cotter pin are duplicated 
at the opposite side B of the recess. — September 28th, 1910. 





JEAN QUILVIET, says the Pall Mali, who committed 
suicide in Paris recently, left a letter stating that he had been 
summoned by an urgent letter to Evreux, on the Western State 
Railway, but that rather than endure the mental agony of a 


a Corporation of New JSersey.— Filed June Wth, 1909, 

There are in combination high-pressure and low-pressure 
nozzles and a governor controlling the supply of steam to the 
nozzles, comprising separate high-pressure and low-pressure puppet 
valves in line with one another, and arranged to be actuated one 
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by the other, but disconnected one with respect to the other, and 
arranged to seat independently, and a single governor and con 
necting devices connecting the governor to one of the valves, the 
valve so connected to the guvernor being arranged to be moved 
from its seat before it encounters the other valve, and moves the 
latter valve from its seat in turn, the latter valve being arranged 
to seat, during closing of the valves, before the seating of that 
valve which is connected to the governor. There are five long 
claims. 


971,104. Furnace Grate, A. Basllot and A. Méhager, Montreal, 
(duebec, Caunuda,.—Filed October 14th, 1909. 
The nature of this invention is easily gathered from the drawing. 
























A roller moved backwards and forwards lifts teeth between the 
bars and so breaks up the fire or slag. There are fiye claims. 


971,424. MUFFLER FOR INTERNAL COMBUSTION ENGINES, //. 
: Werner, Hoboken, N.S.—Filed February 3rd, 1910. 
lhe exhaust causes the rotation of « vane wheel carried on ball 
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bearings, and so breaks up the gas puffs. There are two long 
claims, 








pivot stud or shaft and oscillates in the chamber B ; this pivot stud 





quietly, 
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HARLAND AND WOLFF, LIMITED, BELFAST, BUILDERS 
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VERTICAL KEEL PLATE AND FLOORS, LOOKING FORWARD—FEBRUARY 18th, 1909 
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MOTOR BOAT PROPULSION. 
No. I. 

Tux coming of the internal combustion engine has 
affected in many and important ways current problems 
of mechanical engineering. Probably the most marked 
effect has been produced by its incidence upon marine 
engineering as applied to — of vessels of small 
size. Engines consuming ight spirits such as petrol, oils 
like paraflin, or the heavier oils, are in constant use for 
small marine motors, and in increasing demand for larger 

S. 
onthe use of producer gas is being considered more and 
more as a practical proposition, and a most economical 
method of obtaining power afloat. Considerable success 
has already been attained with this form of explosive, 
produced from anthracite, but experiments with bituminous 
fuel seem to have resulted in caking, and the formation of 
slag. There is at present on order for a Glasgow firm a 
54{t. launch with an installation of about 50 brake horse- 
power, using anthracite, and it will be interesting to note 
the result obtained. The more extensive investigations 
which have been and are at present being made with 
Diesel and other engines of large size, and the attention 
which is being given to the possibilities of producer gas for 
installations large enough to drive a battleship, are outside 
the scope of the subject. 

Speaking of small motors generally, it ay be said that 
the speed of revolution required to obtain an efficient 
engine, is much higher than has been the custom with 
reciprocating steam engines, and it is this essential differ- 
ence which has to be faced and dealt with in applying 
internal combustion engines to marine propulsion. 

Application of these engines to land work is now com- 
paratively simple—there, one has usually only to deal 
with efficiency of engine, and perhaps one unit of direct: 
gearing. But when the power has to be made use of, 
through the thrust obtained by revolving a screw pro- 
peller, either in air or in water, the problem of the com- 
bined system is more complex. In the case of engines 
used for aviation purposes, the medium from which thrust 
is derived has so little weight that a very large diameter 
of propeller is demanded to obtain adequate propulsive | 
force from power expended. In most cases a com- 
paratively small disc area is adopted, causing a large | 
amount of slip, and often a consequent low efficiency. To 
obviate this difficulty, some aviators are using twin | 
propellers connected to the same engine, by chain or other | 
gearing, thus obtaining a larger disc area, and acting upon | 
a larger sectional area of air. A precisely similar state of 
matters obtains in regard to motor boats of moderate or 
even high speeds, short of the highest. There is the 
added difficulty, however, that the range of thrusts to be | 
developed is much more extended, because of the varieties | 
of size and design, and the widely varying purposes to | 
which motor boats are now applied. 

In examining reliable data which have been made | 
public from trials of motor vessels by those who have | 
experience of them, one is struck by the paucity of | 
information available as to dimensions and performance | 
of their propellers. In a list of motor boat performances | 
recently published by Mr. Linton Hope, comprising over | 
120 trials, the dimensions of only eleven propellers are | 
given, and these are applied to such varying conditions, | 
and with probably such varying efficiency, that not much | 
can be gleaned from them to aid in formulating general | 
principles. 

This state of matters is quite usual, and the reason is | 
not difficult to guess at. In motor boats, as in turbine- 
driven steamers, the engine and the propeller are opposed 
to one another in the question of revolutions, the engine | 
usually wanting more and the propeller wanting less for 
its best efficiency. This naturally results in a compro- 
mise by designers, with varying degrees of success. 
Information so obtained is a valuable commercial asset, 
and it is not altogether to be expected that the results 
should at once be made public, to become the property of 
competitors in the business of motor boat construction. 
With a high-running internal combustion engine it is very 
essential to obtain the designed number of revolutions, in 
order to develop the designed brake horse-power, so that 
in a large number of cases the propeller is entirely sacri- 
ficed to the engine. 

This feature is not surprising, for in motor boats of 
moderate speed the whole amount of fuel used is not 
large, and a little more or less does not usually count for 
much in the owner's estimation. Loss of efficiency at 
the propeller is not nearly so obvious a matter as failure 
to develop sufficient power to obtain the expected speed ; 
and so speed of boat, however attained, is the chief end 
aimed at. 

In many cases the propeller is a reversible one—that is 
to say, the blades are of the feathering type, and pitch of 
blades may thus be altered at will from within the boat. 
This bas much to recommend it, if a strong practical 
pattern be adopted. It gives a rapid means of stopping 
the way of the boat when the pitch is reversed, and its 
effectiveness in this particular is surprising. Perhaps 
more important is the fact that the pitch for driving 
ahead is elastic to the extent that it may be changed to a 
finer or coarser angle until the required number of revolu- 
tions be obtained at the engine. Obviously this type of 
propeller is most convenient to the builders, and it has 
the still further advantage that in a head sea, or 
against a heavy head wind, a finer pitch may be 
used than for smooth water conditions, if the normal 
number of revolutions have become reduced by the added 
resistance and loss of speed of the boat. There is, how- 
ever, the drawback that the driving surface can only be 
made to suit one particular pitch, and there may thus be a 
loss of effiicency due to variable pitch, if the expected 
es do not produce the required number of revolu- 
ions. 

__ The speed of revolutions, however, is usually high, and 
if the diameter be adequate the pitch will probably be 
fine, and the curvature of the blades not great, so that in 
such a case the loss due to incorrect helical surface is not 








perhaps very serious. Where the pitch ratio is unavoid- 
ably large, or designedly so, it may have a much more 
deleterious effect on efficiency. 

The root flanges of reversible blades should be made 
very substantial, so that they may not wear unduly under 
the stresses they have to withstand. This involves using 
a large hub or boss, which is a further cause of diminished 
efficiency, especially where diameter is already limited to 
a moderate amount. These losses have to be reckoned 
with, but may be considered subsidiary to the great 
convenience of being able to humour the revolutions of 
the engine. 

Assuming, then, that we may take advantage of this 
variable pitch factor, what are the considerations govern- 
ing the other dimensions of the propeller? 

The primary difficulty—and it is almost an insuperable 
one—in the way of accurate generalisation, is that of 
extreme variation of speed and power, when considered in 
relation to the lengths of the vessels which have to be 
dealt with and the varied uses to which they are put. 

We may broadly class motor boats into three groups. 
First, perhaps, in importance is the rapidly growing and 
developing number of boats applied to purely commercial 
purposes. Secondly, we may class together those boats 


used solely for pleasure cruising; and lastly, the extra- | 





ordinary types which have been evolved to attain very | 
high speeds on small displacements, and which are almost | 


wholly devoted to purposes of sport. 


This last group now | 


includes a departure which has the quality of being com- | 


paratively new and almost untried, namely, those boats 
which have been designated hydroplanes, and which are now 
the subject of much expensive experiment and interest- 
ing discussion. It has yet to be fully demonstrated, that 
hydroplanes will give better speed results than the best 
forms of motor boat of the same displacement, and of 
correct design for the speed attained and power carried. 
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There is another group appearing on the horizon 
which is likely. to become more and more important in 
the near feature. This is the class of small boats being 
applied to the uses of the Navy for tenders to destroyers, 
vedette, and picket boats, &e. It can only be a matter 
of time and development to accomplish the growth of 
this section. The new destroyers built for the Brazilian 
navy by Messrs. Yarrow and Co. are each supplied with 
a small motor dinghy, and the British Admiralty are 
beginning to adapt the motor beat to the uses of our 
naval service. The new destroyers are all to be supplied 
with motor pinnaces. 

Glancing over these groups, it is at once seen how wide 
are the limits required to cover them. The commercial 
section alone, comprising as it does such an important 
element as the fishing industry, is wide enough to demand 
great elasticity of treatment. Before there was a single 
fishing boat in Britain equipped with a motor engine 
there were from 1000 to 1500 boats so fitted on the other 
side of the North Sea. An officer, specially despatched 
by the Japanese Government, recently investigated the 
application of the motor engine to fishing purposes in 
Northern Europe, with the result that the principle is now 
in process of application in Japan. 

In 1901 the first large drifter was fitted with an 
auxiliary motor in Britain, and the example has been 
rapidly followed. Existing sailing boats are being 
supplied with motors, some having their sternposts 
altered to house the propeller shaft, and some simply 
carrying a single two-bladed propeller on one side of the 
boat as far aft as convenient, the shafting being inclined to 
the middle line of the boat to suit. Altogether the appli- 
cation of the marine motor to fishing craft has been, and 
still continues to be, increasingly successful. There are 
drifters, trawlers, luggers, oyster dredgers. and others in 
the fishing-boat class alone, and these do not nearly 
exhaust the limits of the commercial group. 

Included in it are boats for such varied uses as ferry 
boats, barges, lighters, tugs, coasters, pilot boats, hospital 
boats, boats for laying moorings, fast despatch boats, and 
others. It will be seen that this class itself exhibits wide 
ranges of speed and dimensions—possibly almost all if we 
except the very fast sporting types. 

It is said that on the canals of the Netherlands alone 





there are 3000 motor barges, while on our own canals 
there is not probably 1 per cent. of that number. In 
France and Germany the motor engine has even been 
applied to chain haulage on canals. This method should 
be very simple and economical, there being no complica- 
tion due to application of the power through a screw pro- 
peller. 

When we consider that the motor engine is required 
to apply its power in all these types of vessel, from boats 
having small speed through the water and large thrust, 
such as tugs and canal barges, to those having an exceed- 
ingly small resistance and an abnormally high speed, such 
as racing boats and hydroplanes, it is apparent that the 
task of formulating a simple universal formula, even of an 
empirical nature, is well nigh impossible. From a speed 
point of view alone, it will be seen how much more difficult 
the problem is than it is for ordinary large steamships, 
although, of course, in the present state of development, 
not comparable in importance. : 

Suppose we take the moderate speeds of 5, 6 and 7 knots 
for a boat 25ft. long, and compare them with correspond- 
ing speeds for ships of varying length, we shall then see 
how wide the range really is in comparison. 


Length of vessel in feet. 








25 100 200 300 «©6400 =—500 600 700 
5 10 14-14 17-32 20 | 22-36 | 24-48 | 26-46 
Speeds 
in 6 12 16-97 20-78 24 26-84 29-38 31-75 
knots 
7 14 19-8 24-26 28) 31-3 34-3 | 37-04 


‘In the early types of motor boats it was natural that 
they should be more or less of ordinary shipshape form, 
but it very soon became apparent to designers that this 
procedure would not do for any but the slow speed boats, 
and that a different type must be adopted. The above 
comparison indicates the necessity for this. Considera- 
tion of the actual modifications of hull form now adopted, 
and their differences, must be passed by here, except to 
examine generally the manner in which the power varies 
in terms of speed generally. 

Analysis of performance of vessels is often made on 
what is sometimes called their speed-length ratios ; that 
is to say, the relation which their speeds in knots bear to 
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the square roots of their lengths in feet. This is repre- 
V . 

sented by tC’ This figure, for even fast steamers, 
4 


lies generally between 1 and 1.3 or 1.4. Now, when it is 
considered that for fast motor boats the speed-length 
ratio for maximum speed reached is often between 3 and 4, 
and sometimes higher, whereas for even the fastest types 
of torpedo-boat destroyers it is only in the region of 2, we 
again see from a speed point of view how various the 
aspects of the propeller problem may be. 

Not only is the actual speed high, but the rate of rise 
of the power curve for these speeds is by no means 
regular. Fig. 1 represents typical curves for high-speed 


boats plotted on a base of —— of 
V 


and ordinates 


E. H. P. 
—a 
for the highest speeds of a typical racer, of extreme 
wedge-shaped form, the water planes being almost in 
the form of triangles, whose apices are, of course, at the 
bow. These show how different the form of the curve 
becomes after the “worst speed”’ has been passed, and the 
impossibility of framing a simple formula to suit all parts 
of it. 

It is fortunate that the rate of increase does not go on 
rising from the lower speeds continuously. A speed is 
reached where the rise ceases and becomes a fall. It is 
this feature that makes the high speeds attained by high- 
powered racing boats at all possible. 

The critical “ worst speed ” has been stated in terms of 
displacement to be 9 times the {th power of the displace- 
ment. Thus the “worst speed” for a ship of 300 tons 
displacement would be 23.3 knots, Obviously, however, 
this must vary with the length and block coefficient. 
The shorter the boat the lower is the critical point, and 
vice versa. 

If we endeavour to build calculations upon such data 
as are available, we are again faced with the difficulty, 
that even where propeller dimensions and speed of boat 
are given, it is extremely rare that any information is 
forthcoming as to actual efficiency attained, and hence 
there is no indication, other than the attained speed, of 
the special suitability or unsuitability of the particular 
propeller under consideration, for its work. ; 

It is more than probable that efficiencies which are 
obtained vary widely, for disc coefficients and pitch ratios 
differ greatly in the various examples one may examine. 
It is to be feared that in a great many cases the diameter 
adopted is inadequate for the work expected; it is, at 
least, a more common error than to overscrew a boat. 

Very often small diameter is unavoidable owing to 
limited draught and necessarily high revolutions of 
engine, but it is sometimes due to the fear that many 


Fig. 2 is a piece of the same kind of curve 
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designers have of putting ina diameter which will involve 
a fine pitch ratio. 

If a propeller be expected to run with only a moderate 
amount of slip, say, in the region of 20 to 25 per cent., 
it is quite proper to keep the pitch ratio at least as near 
1 as possible; but where, owing to high revolutions of 
engine and slow speed of boat, the slip percentage is 
large in amount, as, for instance, in tugs and barges, it 
is not only permissible, but may also be beneficial, to 
use a fine pitch and a larger diameter. It is always 
difficult to estimate precisely where increase of diameter 
or increase of slip will exact the greater penalty, and it 
is this difficulty all along the range of propeller conditions 
for motor boats, which it is most necessary to provide for. 

Fig. 3 is a curve of maximum efficiencies in terms of 
real slip ratio as deduced from model experiments by 
Froude. It will be seen how much lower the pitch ratio 
may advantageously be made as the slip ratio increases. 
It is probable that this fact is not adequately appreciated 


maximum is obtained. 
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by some designers of propellers for slow motor boats 
which are used for heavy work. 

It should be remembered, however, that, although the 
maximum efficiency with the particular slip expected may 
be attained with low pitch ratio if the slip be great, it is 
also true that the great slip has to be paid for, and the 
maximum efficiency itself in such a case is necessarily 
low. The point is, that where large slip is unavoidable 
owing to the thrust required, then fine pitch ratios may 
be adopted, and thus a larger diameter obtained. A judi- 
cious balance of these values should result in an increase 
of efficiency over that of a smaller diameter adopted to 
give a larger pitch ratio. 

It should also be noted that for large slips, a consider- 
able change of pitch ratio above that at which maximum 
efficiency is attained may be made with little loss, the 
efficiency curves being flatter than they are for the larger 
and more usual slips. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue first monthly general meeting of the Institution 
for this session was held last Friday, October 21st, at 
the Institution House, Storey’s Gate, when Mr. Cyril 
Hitchcock, member, of London, read a paper entitled, 
“The Standardisation of Locomotives in India, 1910.” 
The president, Mr. J. A. F. Aspinall, at the commence- 
ment of the meeting referred to the loss which the 
Institution had sustained through the deaths of Mr. E. P. 
Martin, a former president, and Mr. H. Graham Harris, 
one of the vice-presidents for the present year. He 
announced that, to fill the vacancy caused by the death of 
Mr. Graham Harris, the council had appointed Mr. H. A. 
Ivatt, subject to his approval, to be a vice-president, and 
to fill the vacancy thus caused in the council, they had 
asked Mr. W. H. Patchell to become a member of the 
council. 

Mr. Hitchcock was then called upon to read his paper. 
This will be found reprinted on page 475 of this issue. 
The subsequent discussion was initiated by Mr. Aspinall, 
who, at the outset, made an earnest appeal to any gentle- 
meu who might be present, and who had practical know- 
ledge of the running of the Standards Committee’s engines 
in India, to come forward and give the Institution 
the benefit of their experience. He thought that the 
work of the Engineering Standards Committee would, at 
least in the particular instance of standardised locomo- 
tives, produce economy in two directions. First, there 
would be economy to the makers, inasmuch as they could 
manufacture largely from stock and would be saved the 
necessity of carrying a large variety of but slightly differ- 
ing patterns, templets, dies, &e. Secondly, the users in 
India would experience economy by reason of the inter- 
changeability of parts which would result from standard- 
isation. If, in response to his request, any Indian loco- 
motive engineers would come forward, he would, however, 
like them to tell the Institution whether the practical 
results of standardisation as so far carried out really did 
give the desired amount of interchangeability. Were the 
parts of one engine made by one firm of builders always 
interchangeable with similar parts of another engine of 


the same design, but made by a different builder? 
Speaking from the point of view of the outside shed fore- 
man and the shop manager, was interchangeability always 
secured as a result of standardisation? Would, for 
instance, the springs of one maker replace those 
of another without filing or fitting of any kind? 
Was it certain that standardised axle-boxes would 
always fit standardised hornblocks or, coming to larger 
details, did they find any difficulty in interchanging or 
replacing from stock such important parts as ashpans, 
cylinders, and boilers? These matters were of great 
importance, as it was essential to keep the number of 
engines under repair at any one time as low as possible. 
They had been told at the Birmingham meeting during 
the past summer that in this country the number of 
engines in the shops for repairs averaged about 10 per 
cent. He would like to hear from the engineers of India 
whether on their lines the effect of standardisation had 
been such as to reduce this figure, say, to 8 per cent. 

Mr. Aspinall’s appeal failed to bring forward those 
whom he desired should speak. Although there were a 
few Indian locomotive engineers present they did not 
care to express their opinions, preferring to listen to what 
was said by others less directly connected with the sub- 
ject under discussion. This disappointing result was 
keenly felt by the meeting, and the subsequent speakers 
| evinced a tendency to treat the paper in a more or less 
generalised form, and discuss the principles underlying 
standardisation and their application to the locomotives 
of this country. 

Mr. Tritton was the first speaker. He could not, he 
said, speak from the point of view emphasised as 
desirable by Mr. Aspinall, as he had not been in 
India for about twenty years. In opening his criticism 





/ urged that the papers which should be presented to the 
| Institution should deal with some problem or theory, so 
| that members might be given an opportunity of express- 


could not result from the reading of a paper of a purely 
descriptive character. The paper just read was of a 
descriptive character, but he did not think it was of any 
| the less value by reason of this fact, as he felt that it 


fwould form a valuable record, when added to the | 
| * Proceedings ” of the Institution, of the work undertaken | 


by a section of the Engineering Standards Committee. 
In discussing tke designs of the first lot of standard 
engines, it was to be remembered that they were launched 
under rather adverse circumstances. No sooner were 
the designs got out, one might figuratively say, before the 
ink on the drawings had had time to dry, than there 
came a heavy demand from India for engines built 
in accordance with these designs. Indeed, at this 
time, indents came pouring in from India, and several 
hundreds of the standard engines were ordered before the 
designs could be thoroughly tested on the road. This 
contrasted severely with the practice of an English loco- 
motive superintendent, who would naturally test one or 
two engines of a new design before proceeding to construct 
a large number of them. It was gratifying to see how 
well the Standards Committee’s engines had fulfilled 
what was required of them under these exceptional 
circumstances. Of the six types of engines designed by 
the Committee for the 5ft. 6in. gauge, the three lighter 
types had inside cylinders, while the others had outside 
cylinders. The Committee had been taken severely to 
task over the matter of retaining inside cylinders for the 
lighter engines; and, indeed, once again the vexed 
question of inside versus outside cylinders had been 
| opened up. It was, however, held by the Committee, 
when getting out the designs, that, as a first consideration, 
the necessity for duplicating the parts of their engines as 
largely as possible with those already at work in India 
should receive their attention. Before standardisation had 
set in the “ F” class of metre-gauge engine was a favourite 
on many lines in India. This design had outside fly-cranks, 
and in times of heavy loads there was a severe mortality 
in this part of their design. He had once had the 
curiosity to count the number of spare cranks for these 
engines which his office was sending out to India, and he 
found that the rate was one for every day in the year. 
It was at first urged that the Committee’s engine designed 
to replace the “F'” class had two serious drawbacks, 
first, that the fire-grate area was too small, and, secondly, 
that the motion parts, &c., were inaccessible. But he 
thought these objections had not stood the test of time. 
As a matter of fact, the fire-grate had only been reduced 
by a few inches in width, and he believed it was now 
found that all parts were quite as accessible as formerly ; 
and, indeed, that there was now no necessity for a driver 
to go beneath his engine for inspection or oiling. The 
new design of metre-gauge engine worked well, and 
could pull 900 tons behind the tender—a very good load 
for a metre-gauge locomotive. After paying a tribute to 
the locomotive builders of this country, who, he said, 
had greatly aided the Committee in the initial stages 
of their labours, he expressed concurrence with Mr. 
Aspinall’s wish for first-hand information on the work- 
ing of the standard engines from the locomotive 
engineers of India. To design engines which were to 
run in a country thousands of miles away, was a difficult 
undertaking, as those responsible for the design had not 
recourse to the shops and running sheds where the 
practical fulfilment of their ideas was to be seen under 
working conditions. He concluded by expressing his 
belief that the aspect of the paper dealing with the 
“ possibilities of locomotive standardisation ” was of the 
greatest interest, and he hoped it would be productive 
of a good discussion. As far as the author’s views were 
expressed in the paper, he thought they required some 
reconciliation among themselves. For instance, the 
author stated that standardisation should not be carried 
to extremes, nor should it be allowed to check progress, 
or to interfere with individual enterprise and invention. 
Yet a little farther on he stated that unremitting vigilance 
on the part of railway authorities, consulting engineers, 





and manufacturers, should be exercised so as to guard 


of the paper, he remarked that it was commonly | 


° . * “ r Py . | 
ing their views and listening to a discussion such as | 


against any unauthorised departures from standards 
These statements, he held, were somewhat antagonistic, 
Finally, he thought that in this matter of standardisation 
the whole onus should not rest with the home Committee 
and that a central authority should be established to 
revise and contro] matters. 

The next speaker was Mr. Greig, of Nasmyth, \\ ilson 
and Co., who, the President remarked, had had cop. 
siderable experience in the building of locomotives foy 
Indian railways. Mr. Greig referred in his opening 
remarks to the difficult position in which he, as a builder 
was placed when called upon to discuss. the paper. If 
he had any criticisms to pass on the work of the 
Engineering Standards Committee, with which he jad 
been connected since 1908, it was, perhaps, a little 
invidious for him to express these criticisms. He had 
moreover, only been associated with the construction of 
metre-gauge locomotives for India. With much of what 
Mr. Aspinall had said in his opening remarks he 
thoroughly agreed. But from the point of view of a 
builder, he said, he wanted to feel confident that 
the standards set up by the Committee were rely 
going to be standards, and that they would not be so 
modified or changed as to make new sets of patteris, 
dies, or templets necessary. In this way makers could 
manufacture for stock in times of slackness. But he had 
not this confidence, as with each ordér, so far, had 
come alterations and emendations. These were :ot 
| sufficient to alter the appearance of the engine in any 
| way, but to the builders they were troublesome, and |), 
| their presence they prevented that confidence which he 
desired to have in designs purporting to be standardis«d, 

In 1902 the builders of this country were pushed to their 
| utmost to turn out the large amount of work in hand, and 
| asa consequence some orders for Indian requirements 
|avent to Germany. At this time the Indian railway 
| authorities suggested that some sort of standard desizn 
| should be got out, so that builders might proceed with 
the work in dull times, and thus prevent a recurrence of 
| the loss of orders to this country. This, he thought, wis 
the beginning of the Standards Committee’s work on 
Indian locomotives. Concluding his remarks, he stated 
that it was not alone sufficient to standardise the type. 
Equally important, and probably of greater importance, 
was the standardisation of details. 

Mr. W. A. Stanier, divisional locomotive and carriage 
superintendent, Great Western Railway, Swindon, spoke 
chiefly on the standardisation of parts and the results of 
| standardisation as carried out on the Great Western 
Railway. This railway company had, he said, endea- 
voured for a number of years to standardise many of its 
locomotive details. Thus it had built six different 
types of boilers, each of which was applicable to a variet) 
of engines. Motion details had also been largely stan 
dardised, and crank-pin bushes had been made inter 
changeable. By interchangeable he meant that spares 
could be kept in stock and applied at any time without 
fitting or filing. A great difficulty in securing such 
interchangeability was the presence of wear. To allow 
for this it was necessary to keep standard details in a 
variety of sizes differing progressively by small amounts. 
Thus the Great Western Company stocked metallic pack- 
ing in sizes, each differing in diameter by dyin. As a 
result of his experience he could say that the inter- 
changing of springs was a particularly difficult feature of 
the problem. Even when made in the same shop two 
springs purporting to be similar might differ by as much 
as 4cwt. in load for the same camber. Consequently it 
| was scarcely possible to replace or interchange springs 
| without upsetting the trim of the engine, and thus stan- 
dardisation was, to a certain extent, prevented. Something 
-might be done by employing portable spring testers. But 
his own experience taught him that such machines 
gave readings which might easily be wrong by two or 
three hundredweights, and that to be really satisfactory 
they required as solid foundations as a stationary tester. 
Criticising the design of the standard engines, he remarked 
that the Great Western Railway was employing phosphor 
bronze bushes in many parts of the motion where the 
Indian designs employed case-hardened details. He held 
that this practice of bushing was more readily adaptable 
to the needs of interchangeability. Finally, he com- 
mented on the fact that the Standards Committee had 
retained studs for securing the tires to the wheel centres. 
This, he said, was somewhat curious in view of the fact 
that the method had been discarded by all English 
railways. 

Mr. George Hughes, of the Lancashire and Yorkshire 
Railway, was then called upon to speak. He first 
expressed disappointment that his Indian brethren could 
not be prevailed upon to give the meeting the benefit of 
their experience with the standard locomotives. He said 
that the discussion of this paper could be carried out along 
three distinct lines. In the first place it could be 
confined to a discussion in general of the principles of 
standardising locomotives and their parts. Secondly, it 
might turn on a criticism of the designs got out by the 
Committee. Thirdly, the opportunity afforded by the 
paper might be utilised for expounding one’s own pet 
ideas and theories with regard to the railway which one 
might be particularly interested in. It was to be 
remembered that the paper did not deal with the stan- 
dardisation of engines for one railway, but for the bigger 
part of the railways of a region forty times as large as 
this country. He could not believe that it was possible 
to standardise locomotives running over such an extensive 
track and under such a variety of conditions. Again, he 
thought that the author’s reasons justifying the stan- 
dardisation of locomotives in India were curious. It 
would appear that the principal reason was that the lines 
were nearly all either owned or controlled by Government, 
assisted by the fact that they were or might be largely 
used for military purposes. But, he asked, were these 
natural considerations which would arise in the mind of 
anyone setting out to design an engine for these 
lines, and which would lead to standardisation? Quick- 
ness of despatch was certainly a point much in favour 
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tandardisation, while an equally good reason was the 


is that the locking-up of capital in a host of variations 
was avoided. But he held that the gradients which had 


to be negotiated, and the density of the traffic which had 
to be handled, were the real considerations which had to 
be borne in mind when getting out the design of an 
Without particulars as to these he felt it was 


ne. 
impossible to criticise the designs of the engines. Look- 
ing at their general designs, and taking into consideration 
their weight, and weight per foot run, it was, he thought, 
evident that they were intended for running on first-class 
lines. ‘There was no doubt that India did possess many 


such lines having 80 lb. rails and stone ballast, but at the 
game time it was well known that there were other lines 
amounting to thousands of miles in length, where the 
track was antiquated, possessing but poor ballast and 
old-fashioned iron rails. For this reason he felt that for 
many vears to come a multiplicity of locomotive types must 
prevail in India. The paper naturally suggested to him the 
question how the same idea, namely, standardisation 
of locomotives, might be applied in this country. It was 
a very wide topic, and he did not care to go into it. But 


he would remark that on the Lancashire and Yorkshire 
Railway they had an excellent design of engine, capable 
of performing a wide variety of work. To suggest, how- 


ever, that it would be equally suitable for a railway such 
as the Cambrian was absurd. Mr. Hughes concluded by 
putting ina word for “ the man at the front,” and ex- 
pressed his hope that the standardisation of design would 
not sa} the initiation and invention of the Indian railway 
locomotive engineer. 

Mr. C. T. Evennette, the last speaker, struck a fresh 
note in the discussion. He said he was not a locomotive 
engineer, nor had he come into contact with the work of 
the Standards Committee’s work. He had, however, 
been in India for a number of years, and he emphasised 
his opinion that in this matter of standardisation the 
£s. d. aspect was subservient to a much more vital point, 
namely, the creation and maintenance of an efficient and 
up-to-date system of intercommunication in the country. 
Facility of transport from north to south and all over 
India was an urgent necessity if Great Britain desired 
to retain her possessions, and he held that the Govern- 
ment of India should see to it that the permanent way 
should be so strengthened that the best and quickest 
types of engines might travel with troops to any point of 
the land where they might be required. 

Mr. Cyril Hitchcock then replied. He wished it to be 
understood that no statement in the paper had been made 
on the authority of the Engineering Standards Committce, 
and that he spoke only as a member of the Institution. 
He regretted, as obviously did all present, that his paper 
had not called forth the criticism of the Indian engineers 
present. Replying to Mr. Hughes, he said that standard- 


isation and the interchange of parts had always more or 
or less been practised on all railways within their own 
spheres. To extend this principle so as to embrace a 


number of railways was possible in India because of the 
control exercised by the Government over them. Again, 
military reasons only made such standardisation desirable, 
but did not lay down the manner in which that standard- 
isation should be carried out. The necessity for inter- 
changeability was seen at times of mobilisation, when 
engines from one line were frequently sent to work on 
another system. He had left India before the standard 
engines had come out, but from his experience as inspector 
in this country he could confidently say that great care 
was taken by the manufacturers to ensure interchange- 
ability of parts. He sympathised with Mr. Greig in his 
desire to acquire confidence in the standard designs. Mr 


Tritton had, however, stated the reasons for the alterations 


which were found to be necessary. Large numbers of 
the engines had been ordered before the designs had been 
tested for minor defects on the Indian railways. Refer- 
ring to the employment of studs for securing the tires he 
said that he certainly had heard of such studs breaking 
when engines were running down banks with their brakes 
on. But he had also known cases in which the retain- 
ing rings, alternatively employed, had similarly failed by 
becoming sheared through. Mr. Hughes had commented 
on the difficulty of designing standard engines to cover 
such a wide field as the requirements of India. But the 
Committee had not attempted to do so, and if in any 
part of the country special types. of engines, such as 
Mallet’s, Fairlies, &c., might be required there was no 
reason why they should not be ordered. Finally, rails 
ae a 100 lb. per yard were now fairly common in 
ndia. 

_ The President then requested that any Indian locomo- 
tive engineer present or otherwise who might feel disposed 
to do so would send in his remarks in writing on the sub- 
ject dealt with by the paper. He announced that the 
next meeting would be held on November 18th, when Mr. 
L.A. Legros would read a paper on “ The Development 
of Road Motors in Recent Years.” 


THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No. XX.* 
Manacua, Nicaraaua, April 29th, 1910. 

THE original company which was formed for the con- 
struction and financing of the Nicaraguan Railway was a 
Government concern, although the funds for the purpose 
of construction were borrowed from British investors. 
The line runs from the Port of Corinto, on the Pacific 
coast, to the capital city of Managua, and it has been 
built in various sections, and by various contractors. 
W hereas the surveys were made as far back as 1878, con- 
struction was not actually commenced until two years 
later, and it was in January of 1881 that the first small 
Section, namely, that between Corinto and Chinandega, 
was opened for public service. 
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From the very commencement the undertaking 
encountered obstacles and troubles, and it was carried 
out from almost the beginning to the end under the most 
unfavourable conditions. The first difficulty was the 
lack of a bridge which was necessary to connect the 
Port of Corinto, which, like that of Amapala in Honduras, 
stands on an island, with the mainland. Much time 
elapsed before the design for the bridge, or the means 
to build it, were decided upon; and in the end a sort of 
poor compromise was arrived at by the erection of a 
wooden pile-bridge, known as the Bridge of the Passo 
Caballos. This is a strong but ungainly structure, con- 
sisting of 54 sections, 25ft. in length each, standing 
upon iron struts or posts of iron tubing, }in. thick and 
12in. in diameter. This viaduct was completed on the 
lst of March, 1882. 

The line was then carried on another section as far as 
the city of Leén, which was at one time the capital of 
the Republic, as was also at another period the city of 
Granada. Although the capital was eventually removed 
to Managua, where it still remains, Leén has always been 
regarded as the principal commercial centre of the 
Republic, and the advent of the railway was naturally 
considered to be of great importance. Its actual arrival 
in the city, on November 15th, 1882, was celebrated with 
all becoming pomp and circumstance; and so elated were 
the Nicaraguans that, although the funds had been 
actually exhausted, others were found to enable the 
construction to be carried on and completed for the third 
division, to Momotombo, which town it reached on 
December 30th, 1883. 

The original plan of construction then was subjected 
to a complete alteration, and a diversion was made in 
connection with what was known as the Oriental 
Division. The first section of this new division brought 
the line to Masaya, and it was completed that far by the 
5th April, 1885. From there it was carried to the city of 
Granada, which it reached on the 1st March, 1886, and 
four months later, July, 1886, the track was laid down to 
the end of the wharf at Granada. Here, for the time 
being, all construction ceased, and it was not until 1890 
that it was again taken actively in hand. The néxt 
section decided upon, that between Masaya and Diriamba, 
and known as the South Division, was commenced in 
1891 and completed in 1895. Between that period and 
1905 various attempts were made to prolong the line, and 
to keep what was already built in running order; but 
continual revolution, with frequent changes of govern- 
ment and the squandering of the public funds, all militated 
against success, with the result that only the barest 
amount of progress was made, and by the time the new 
portion of the line had been finished the old had fallen 
into a state of disrepair. 

Various contractors had been called in, British, 
American, German, and French all contributing their 
quota, and while some of these may have succeeded in 
making a small competence out of their contracts, the 
Government of the country at least found it anything but 
a profitable investment. The last contract of any conse- 
quence was that entered into by the Government, other- 
wise ex-President Zelaya, and Mr. J. Wieist, who had 
previously made a careful survey, with a view to further 
extensions, on behalf of the Government. A contract 
was signed in January, 1905, but owing to the lack of 
the necessary funds no work could be undertaken 
until 1909, when a loan was raised in London. 
With these funds work was to have been commenced, 
but nothing whatever has been done up to the time of 
writing. 

For purposes of clearer reference the Nicaraguan 
Railway may be divided into five divisions as follows :— 


Western Division 66.26 miles in length 


Eastern Division .... 62.80 ., és 
Southern Division .... .... .... 27.77 : 
El Viego Branch .. ... ... 4.92 * 
Momotombo Branch Se thaa | Se a 


Or a total mileage, 171.56. 


The Western Division is that portion of the line between 
the Port of Corinto and the town of Nagarote, and it 
passes through the towns of El Realejo, Chinandega, 
Chichigalpa, Posoltega, Quezalguaque. Leon, La Ceiba, 
La Paz Vieja and La Paz Centro, terminating at 
Nagarote. 

The Eastern Division begins at Nagarote, and passes 
through the towns of Matcare, Los Brasiles, Asososca, 
and so on to Managua, the capital, situated on the banks of 
the Lake of Managua, whence the rail passes to Sabana 
Grande, El Portillo, Campuzano, Nindiri, Masaya, and 
San Blas, terminating at the city of Granada, a very 
important point on the north-east coast of the Lake of 
Nicaragua. 

The Southern Division is a branch from Masaya, and 
passes through the towns of San Juan, Caterina Niqui- 
nohomo, Masatepe, San Marcos, Jinotepe, terminating at 
Diriamba, the last four leagues (=12 miles) passing through 
the coffee-growing districts, and providing the richer 
portion of the railway’s freights. 

With regard to the new construction of which so much 
was made in the Prospectus of the Loan issued in London 
in May, 1909, the ideais to begin at Monkey Point, on the 
Atlantic Ocean, and terminate at the Port of San Miguelito, 
on the Lake of Nicaragua. The total distance would be 
118 miles, and it was estimated it would take four years to 
finish the work. From a strategical as well as from a 
commercial point of view such a railway would undoubtedly 
prove of value. It would give the Republic a trans- 
continental, or, more strictly speaking, an inter-oceanic, 
railway, which would afford an excellent means of bring- 
ing the rich agricultural districts on the Atlantic side into 
communication with the large population of consumers 
on the Pacific side. It is also claimed that such a line 
would render impossible any revolution such as that 
which is proceeding at the present time, and by which 
the insurgents are enabled, owing to a complete lack of 
transportation facilities for the Government troops, to 
hold one-half of the Republic in subjugation. It may be 
added, however, by way of comment that even were the 





railway extended to the Atlantic Ocean as contemplated, 
there is nothing to prevent the revolutionists, either 
active or prospective, from tearing it up to prevent or to 
delay pursuit. This has been done again and again both 
in the Argentine, Uruguay, and Cuba, as luckless British 
shareholders in the railways of those countries have only 
too much reason to know. 

Assuming a peaceful use of the railway, however, when 
once built, its earning powers should be considerable. 
As things stand at present, the only available port on the 
Pacific Coast is that of Corinto, but it would be useless 
to bring it into communication by means of a railway 
with the Port of Greytown on the Atlantic, as was at one 
time suggested, since this latter is a port which is almost 
inaccessible at certain seasons of the year, when it is 
difficult even for a canoe to pass over the shallows of the 
river. 

The proposed railway, as above stated, is destined to 
terminate at Monkey Point, where there exists a fine 
natural roadstead, which, with the expenditure of a suffi- 
cient sum of money, might be turned into a very pre- 
sentable harbour. A short distance from the mainland 
there is a small island, which could be connected with the 
shore by a pile or iron bridge, and this island, by its posi- 
tion and formation, would serve to protect the harbour 
entirely from a north-east wind. There is every reason 
to believe that once this railway is constructed and put 
into effective operation, it may depend upon receiving a 
certain portion of the world’s foreign trade, inasmuch 
as it will provide an inter-oceanic trade route, in addi- 
tion to the Tehuantepec Railroad and the Panama 
Railroad. That it would also be favoured with the 
great bulk of the produce of Nicaragua, a good deal of 
which makes a long detour around Cape Horn, is certain ; 
and it would directly serve to advance the coffee industry 
of this Republic. It is estimated that the exports and 
imports enjoyed by this new line would amount to some 
25,000 tons annually. This seems to me to be a some- 
what exaggerated estimate, however, and it would not be 
well to build too much upon its realisation. 

One source of revenue which the company hopes to 
enjoy will be derived from the cultivation of the banana. 
According to the statistics which have been furnished, 
some 20,000,000 bunches of this fruit are grown in and. 
exported from Nicaragua annually. The idea of the 
Government is to introduce an export tax, as has been 
done in the Republic of Costa Rica, of 5 cents (gold) per 
bunch; and estimating only an export of 4 million 
bunches annually, this would yield a revenue of 200,000 
dollars (gold), i.e, about £40,000; and should this be 
realised, in less than fifteen years the Government would 
be able to reimburse itself the outlay upon the new line 
of railway. 

From the new port of Monkey Point, which it is pro- 
posed to build, ocean-travellers could reach the United 
States in five and Europe in twelve days. Nicaragua 
would then be rendered entirely independent of Panama, 
with its irritating and unnecessary quarantine regulations, 
under which all passengers arriving from Corinto are 
subjected to six days rigorous quarantine. Inasmuch as 
the journey between Corinto and Panama occupies never 
more than four, and frequently only three days, passengers 
must perforce submit to two or three days’ quarantine on 
the island at Panama before they are permitted to land at 
Ancon. 

There can be very little doubt that were a proper har- 
bour built at Monkey Point and the railway eventually 
extended there, most of the passenger and freight traffic 
which now goes into the Republic through Corinto at the 
Pacific side, would be transferred to the Atlantic side. 
The wharf at the Port of Corinto is entirely in the hands 
of an American corporation, known as the Central 
American Commercial Company, with its head offices at 
New York, and its managing-director resident at Managua. 
The original concession to construct both the wharf and 
the warehouses upon it was given to a Mr. Luis A. 
Cousin, also an American, and it covers a period of fifty 
years. By its terms the owners have the handling of all 
merchandise entering the port of Corinto, and are entitled 
to demand for each ton of weight, or measurement, a 
payment of 1.60 dols. (gold), equivalent to 6s. 8d.; for 
half a ton weight, or measurement, 1.10 dols. (gold), 
equivalent to 4s. 8d.; for one quintal, a minimum of 60 c. 
(gold), equivalent to 2s. 6d.; and for each passenger 25 c. 
(gold), equal to 1s. A similar charge is made for every 
package or piece of luggage brought on shore, no matter 
how small or how large it may be; but in regard to 
passenger dues exceptions are made in favour of children 
under three years of age, or passengers in transit. The 
concession also insists that no vessel can load or unload 
except at or alongside the company’s wharf. 

Corinto is regarded as the safest port on the Pacific 
side of Central America, and vessels lie from 100 to 200 
yards from the shore. The depth of water in the harbour 
is from 6 to 8 fathoms, and as the entrance at Cardon 
Island is very narrow, being no more than 120 yards at 
its extreme width, a pilot is indispensable. The depth of 
the water on the baris 26ft., but at the wharf above 
referred to there is accommodation for only three ships. 
With loading and unloading facilities for but one, there 
is a considerable lack of facilities. The consequence is, 
that if four or five vessels happen to come into port at 
the same time, which is often the case, they have to 
wait their turn, and anything within six or ten 
days have to be spent idly. The loading an dis- 
charging capacity at the wharf does not exceed 200 tons 
per day. 

Corinto is not only an unhealthy but, in every sense of 
the word, a most unpleasant place in which to be stranded. 
There is a considerable foreign element among the 
population, which usually does not exceed 800 or 900, 
but increases during the summer to nearly 4000. 

There is but one other port in Nicaragua, namely that 
of Greytown, and to this I have made a slight reference 
above. It is only necessary to add that the harbour is 
near the principal mouth of the river San Juan de 
Nicaragua, and forms the beginning of the Nicaraguan 
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transit, by the Nicaraguan Steamship Company, through 
the river San Juan and the Lake of Nicaragua to the 
port of San Juan del Sur on the Pacific. Vessels lie 
outside the harbour in the open roadstead, but, unlike 
those that come to Corinto, they receive a fairly quick 
despatch, being discharged by a good service of steam- 
lighters. There are probably not more than ten days in 
the entire year when vessels cannot lie off Greytown 
and discharge their cargo. 
which have been obtainable showing the trade of 
Nicaragua, and the part which Great Britain plays in 
comparison with our keenest trade rivals, the United 
States and Germany. 


Imports by Countré 














I append the latest figures | 





these, to some extent, have been used for the extensions 
of the works. It should be mentioned in this connection 
that as the works have grown a small-town has sprung 
up immediately east of them. This town has to-day a 
population of 10,000 inhabitants. A large proportion of 
this population is partly occupied in the works itself and 
partly in the neighbouring town of Malmé, which has 
been connected with Limhamn by a railway under the 
same management as the cement company. 

The cement works were founded by the managing 
director of the Lomma Cement Works, north of Malmé, 
which were the oldest cement works in Sweden, and were 
| managed by director Berg. The first design for the 
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England. Germany. United States. Other countries. 
Year. a Tes Uae ae OBS a Ce ee 
Amount. Per cent. Amount. Per cent. Amount. Per cent. Amount. Per cent. 
= Dols. Dols. Dols, 
1904 24-1 405,204 12-7 1,668,494 2-1 55,884 11-1 
1905 21-8 424,629 12-5 1,907,053 56-0 331,733 9-7 
1906 22-7 400,389 11-7 1,914,961 56-0 327,346 6-6 
1907 Zi a mi ae en dice 
1908 826,468 28-0 324,774 11-0 1,434,648 48-4 372,989 12-6 
Exports by Countries in Gold Dollars. 
England. Germany. United States. Other countries. 
Year. eA cccad 
Amount. Per cent. Amount. Per cent. Amount. Per cent. Amount. Per cent. 
Dols Dols. Dols. Dols. 
1904 489,860 12-5 528,473 13-5 2,088,570 53-2 819,018 20-8 
1905 359,249 10-1 420,318 11-9 1,691,840 17-8 1,070,408 30-2 
1906 452,142 10-7 458,718 10-8 2,492,480 58-9 827,629 19-6 
1907 - - —~ — - 
1908 602,814 14-2 641,634 18-1 1,594,567 44-9 808, 969 22-8 


The Republic of Nicaragua has an. area (average of six 
authorities) of 50,417 square miles, and a population 
(according to the official census of 1906) of 505,086 
inhabitants. 


eee Revenue Expenditure Exchange 
oe (currency). (currency). (dols. = £1). 
dols. ols. dols. 
1904 9,554,498 10,£91,560 38.15 
1905 11,579,934 10,066,118 35.00 
1906 12,065,115 10,556,450 33.00 
1907 "13,625,398 *15,003,762 37.10 
1908 — — 46.25 


* Calculated on the first nine months of the year 1909. 


Total imports in Total exports in 


Year. gold dols. gold dols. 
1904 3,202,259 3,925,920 
1905 3.407,204 3,541,815 
1906 3,418,830 4,230,969 
1907 oo 

1908 2,058,879 3,547,984 


PORTLAND CEMENT WORKS IN SWEDEN. 


Tre Skanska Portland Cement Works date from the 
end of the eighties, and have since developed into 
the largest works in Sweden. Their present capacity 
is 800,000 barrels. or about 167,000 tons per annum, 
though they were originally designed and built only for 
an annual production of 100,000 barrels. The works 
belong to the Skanska Cement Aktiebolaget, of Limhamn, 
and are under the management of Mr. I. O. Hallgren. 





GROUP I 


Skanska installation was got out by him, with the assist- 
ance of Mr. Smidth, of the firm of F. L. Smidth and Co., 
of Copenhagen. As originally designed, the works were 
provided with Mr. Smidth’s patented drying towers for 
drying the raw materials, which were rather soft limestone 
and plastic clay. The dried raw materials were then 
ground by means of stone mills to a fine raw meal, which, 
after addition of a little water, was pressed into brick 
shape and burnt in a large Hoffmann kiln. The result- 
ing clinker was at that time ground only in the Jenisch 
ball mills, which had then just been introduced. Later 
on, when the works were extended, the same drying 


———_—. 
—s 


Cement Works, already mentioned, which stoppe 
some years ago. The clay is towed in the barges, and j. 
discharged by means of cranes and grabs. The coal ig 
also brought into this harbour in large steamers direct 
from England. Limestone is brought from the quarry 
which is about two miles distant from the factory, 
by a railway and steam locomotives. The quarry jc 
very extensive, and it is worked by means of ‘two 
large and two small excavators or steam navvies, which 
are used for clearing away the overlying soil. This con. 
sists of a layer of sand and clay from 12ft. to 15ft. thick 
The large excavators—see Fig. 3—take about 15 cubic 
feet of solid earth in their buckets at each stroke and 
load this into railway wagons for transportation on the 
railway to the seashore, where it is used for reclaiming 
land. This tand is sold for sites for other factories which 
are gradually being developed beside the cement works 
along the coast. Other trains carry the limestone from 
the limestone deposit, which is about 50ft. thick, to the 
cement works and to the harbour for export to Haltic 
ports, where it is principally used for the production of 
lime. Under the limestone proper is also found a soft 
| bryozoic lime, which is ground up in the quarry itself 
| and sold as lime manure. 

In the works the limestone is tipped out from two 
parallel elevated lines, each with two tracks. On both 
sides of each of these is a row of hoppers, each of 
about 24 cubic feet capacity, with doors at the bottom 
which can be opened for dumping the limestone into 
tip wagons of about 45 cubic feet capacity. These tip 
wagons are hauled up an incline to the top of the drying 
towers, numbered 2 on the plan, or to another drying 
| plant, which is directly connected with the new rotary 
kiln plant, shown 34 on plan, and in which it first 
|passes through a pair of crushing rollers before it 
jenters the two drying drums. The incline mentioned 
| above, which is indicated in the plan between the 4 and 
'23 on the plan, and is also illustrated in Fig. 3, has 

lately been rebuilt in reinforced concrete, and has been 
| provided with lines of rail with a hauling chain fitted with 
| special hooks and running on small rollers in pairs on 
channel irons. The hooks grip the tip wagons as soon as 
| they come over the lower endof the chain, and haul them 
jup to the top automatically. The limestone which is 
| brought up on this chain is tipped direct into the drying 
| towers—2 on the plan. 
The clay is taken up to the top of the drying towers in 
|the same manner. The drying towers are connected at 
| their top by bridges provided with lines of rails. The 
heating of the drying towers takes place under forced 
idraught of about 3in. water pressure. Nearly all of the 
| drying towers are heated with coal, but in the case of one 
| of them this is done by the waste heat from the coking 


d Working 





system and grinding machines were employed, but | 


instead of building more Hoffmann kilns, fourteen | 
Schneider kilns were introduced. At the same time | 


tube mills were installed to succeed the ball mills, so as 
to obtain finer grinding. The largest extension took 
place in 1907, when four rotary kilns on F. L. Smidth and 
Co.'s system were added, and by their help the present 
production of 800,000 barrels was reached. At the same 


time the works were re-arranged, both the raw grinding | 


plant and the cement grinding plant being moved and 
improved. 

In the plan the complete plant has been divided into 
three groups, these divisions being enclosed for the sake 
of clearness by full and dotted lines. 

Group 1 comprises mainly the plant, which is in direct 
connection with the manufacture of the cement. Group 2, 
the buildings belonging to the storing and packing of the 
cement. Group 3, the cask-making plant and store of 


wood for this. 
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Fig. i—-SKANSKA PORTLAND CEMENT WORKS 
| 
1. Hoffmann kiln 10. Repairing shop 19. Sawmill 28. Stores 
2. Drying towers and raw meal 11. Office and laboratory 20, Clay and coal store 29. Repairing shop | 
: grinding mill 12. Cement store 21. Stores 30. Schneider kilns 
3. Engine-room and dynamo house 13. Cement packing house 22. Elevator for unloading clay 31. Empty cask store 
4. Boilers — 14. Packed cement store 23. Coke ovens and drying flat 32. Stave store | 
5. Economi er 15. Foundry 24. Coke ovens 33. Raw meal silo | 
6. Elevator : 16. Stores 25. Fire-brick store 34. Rotary kiln house 
7. Cement grinding mill 17. Stave shed 26. Fire engine 35. Clinker silo 
8. Raw meal tube mill house 18. Coopers’ shop 27. Water tower 36. Dust recovery plant 


Cement tube mill house 


The factory, a plan of which is given in Fig. 1, lies to 
the south-west of the town Malmé, on a flat seashore. 
By using all the overlying soil from the raw materials 
quarry, large spaces of land have been reclaimed, and 


On the plan is also shown the harbour, which extends 
far into the site of the factory, and to which the clay, 
necessary for the manufacture of the cement, is shipped 
by means of small coasting barges from the old Lomma 





|slowly round continuously. 
| carried on this is brought about at one spot by means of 


¥ 











Fig. 2—DRYING DRUMS FOR RAW MATERIAL 


ovens—28 and 24 on the plan—in which the coke for the 
working of the Schneider kilns is produced. A small part 
of the waste heat from these coke ovens is also used for 
drying part of the clay on the drying flats, which are con- 
tained in the building numbered 23 on the plan. 

The discharge from the drying towers is peculiar and 
interesting, as it takes place automatically. The dried 
material falls from the discharge openings at the base ot 
the towers on to a narrow ring-shaped platform which 
extends all round the base of the tower, and which moves 
The discharge of material 


an adjustable scraper, which scrapes all, or part, of the 


| material carried round on the platform into the well of an 


elevator. This arrangement of automatic discharge 
apparatus, which has also been introduced in connection 
with various store bins in the works, such as for storing 
dried raw materials and clinker, is the invention of the 
manager. 

After drying the raw material is divided into two 


| parts, one of which passes through various processes and 


finally to the Hoffmann and the Schneider kilns, and the 
other, after a corresponding treatment, is burnt in the new 
rotary kiln plant. For this latter, only the clay is dried 
in the drying towers and on drying flats. In the annexed 
diagrams the sequence of processes for both cases 1s 
indicated. “° ; 

The transporting of the raw materials through the various 
parts of the works is chiefly effected by means of trough 
conveyors, the design of which is also original, and was 
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introduced by the manager. Besides these there are also 
the usual worms, belt conveyors, and elevators, these 
being chiefly for the handling of the finely ground 
materials. In both of the processes mentioned above the 
mixing of the dried raw materials in the proper ratio for 
making the Portland cement is done by means of measur- 
ing cylinders, which have also been invented by the 
manager. The apparatus consists of a pair of rollers or 
cylinders mounted on the same shaft and provided with 
pockets into which the materials enter once in every revo- 
lution. The size of these pockets give the correct quantity 
by measurement, and in order to vary this, as may be 
required, the pocket, which is very long and has straight 
sides, is provided with a false bottom, which can be 
adjusted by means of screws. The cylinders are enclosed 
at the ends and sides in tight-fitting guides, and are con- 
nected at the top to the store hoppers for the raw materials, 
and at the bottom with the hopper for the mixed 
materials. 

The raw meal, which has to be burnt in the Hoffmann 
and in the Schneider kilns, has, of course, to be moulded 
into the shape of bricks. For this purpose the factory 
uses a modification of the Dorsten dry press, which has 
been designed by the works manager, and by which the 
compression effected by the falling weights is completed 
by an hydraulic ram. The raw bricks are carried on 
special wagons direct from the presses to the Hoffmann 
kiln or to the wagon elevator, which takes them up to the 
fourteen Schneider kilns. The Hoffmann kiln, which, 
however, is not, we understand, in regular use, is worked 
with a mixture of coal and coke. 

The Schneider kilns are plain shaft kilns about 7ft. 
diameter inside and about 46ft. high. At the lower end 
of the cylindrical interior is a grating with movable bars, 
on which the charge in the kiln rests, and through which 
the clinker can be drawn. The kilns work continuously, 
and the charging takes place at the top by tipping in layers 
of coke and dry-pressed bricks. The fuel consumption in 
these kilns is about 16} per cent. on weight of the clinker. 
The coke is made at the works from English gas coal. 
The capacity of the kilns amounts to 100-120 barrels per 
kiln per day. Four or five of the Schneider kilns have 
one chimney in common. 

Though a Schneider kiln is relatively cheap in working, 
it was decided, when the new extension took place, to 
introduce rotary kilns, and, at the same time, to keep to 
the dry process, in order to retain the uniformity of manu- 
facture in the old and in the new part of the works. The 
four rotary kilns have each an inside diameter of about 
7ft., with the burning zone widened to 8ft. and a total 
length of about 100ft. The four kilns are erected in one 
building side. by side, as will be seen in Fig. 5. This 
building is entirely built of reinforced concrete. Behind 
the rotary kilns and in continuation of the same are 
arranged four drying drums of about 6ft. diameter and 
54ft. length, in which the broken limestone is dried by 
means of the waste heat from the rotary kiln—see Fig. 2. 
In this case the limestone is broken in stone crushers 
before being dried, whereas in the other part of the works 
the limestone enters the drying towers as it comes from 
the quarry and is broken in a dry state. After drying, 
the limestone is stored in a large cylindrical bin, which is 
provided with a similar discharge platform to that which 
has already been described in connection with the drying 
towers. A similar storage bin, with the same system of 
discharge apparatus, is also erected for the crushed lime- 
stone before it is dried. These two large bins have a 
storage capacity sufficient to prevent any interruption in 
the work due to irregular arrival of the stone from the 
quarry. 

The old stone mills have been retained for the raw 
materials both for the old and the new part of the works, 
but they are only used for the first rough grinding of the 
raw meal, whereas the fine grinding and intimate mixing 
of the raw materials is done in tube mills, which are 
arranged in the building marked 8. After the raw meal 
has been finely ground it is stored in a large bin marked 
33, from which the smaller bin in connection with the 
rotary kilns is supplied. The raw meal enters the rotary 
kiln with 9 to 10 per cent. of moisture added in separate 
damping and mixing machines immediately over the inlet 
to the kilns. 

The rotary kilns produce about 500 barrels, or 85 tons, 
per kiln per day, and for this the coal consumption 
amounts to 22 to 24 per cent. on the clinker. The coals 
cost, delivered into the harbour at Limhamn, from 13s. to 
15s. per ton. It will be seen that the quantity used for 
the clinkering of the cement is not essentially greater in 
these rotary kilns than in the Schneider kilns, when it is 
considered that the latter are using coke. In addition to 
this, the drying of the limestone in connection with the 
rotary kilns is done purely by waste heat, so that the coal 
consumption really is smaller for the rotary kilns than for 
the Schneider kilns. 

The rotary kilns are tired with coal dust, and to produce 
this the coal is first dried and then ground. The drying is 
done in a drum placed in front of the rotary kilns, the dry- 
ing being effected by means of a part of the heat recovered 
from the hot clinker, according to F. L. Smidth and Co.’s 
system, and the heat used is always sufficiently low to 
ensure that the coal does not deteriorate or take fire after 
the drying is completed. The coal is ground in Kominors 
and tube mills. The admission of coal dust and air to 
each kiln is effected by a separate set of devices which 
can be separately regulated. 

The clinkers which are discharged from the kiln fail 
through a cast iron shoot partly firebrick-lined into a 
clinker cooler, each kiln having its own cooler, which con- 
sists of two concentric cylinders through which the clinker 
is made to travel by means of helical ribs, first in one 
direction through the inner cylinder, then in the opposite 
direction through the space between the outer and the 
inner cylinder. The outer cylinder is surrounded by a 
large casing through which the clinker is discharged on to 
a trough conveyor underneath. This large hood is pro- 
vided with an inlet pipe for cold air, and by means of a 
large fan cold air is blown through the whole clinker 


cooler; the hot end of the inner cylinder at which the hot 
clinker first enters is lined with cast iron lining plates 
which are-not in contact with the cast iron shell of the 
cylinder, but are separated from it by an air space through 
which cold air is er from the large hood. By this 
precaution the life of the cooler is increased, as the shell 
never gets very hot, and the cast iron plates being cooled 
from behind last a long time, in spite of the large amount 
of hot clinker which passes through each cooler, viz., 
about 85 tons per day. The clinker comes out very 
well cooled, so that it can be held in the hand. The 
hot air from the cooler, which, as above explained, is used 
partly for drying the coal in the coal drying drum, and 
partly as air of combustion in the kiln, reaches an average 
of 400 deg. Cent. 

The clinker which falls out of the cooler is carried by 
means of the trough conveyor already mentioned to a large 
elevator and thence into a large store bin which can hold 
about 2000 tons. This bin—see Fig. 6—consists of an 
iron plate cylinder standing on legs, so that it is open at 
the base all round, and the stored clinker falls of its own 
weight on to a travelling platform, and is discharged into 
the well of a large elevator, as already mentioned above. 


Diagram Showing the Different Processes Passed trough by the Raw 
Material when the Cement is being Burnt in the Rotary Kilns. 
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Diagram Showing the Different Processes Passed through by the 
Raw Material when the Cement is being Burnt in the Hoffmann or 
Schneider Kilns. 
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A circular hopper containing crushed gypsum and pro- 
vided with an automatic feed apparatus at its bottom is 
placed close to the travelling platform, and by means of 
this the gypsum necessary for the regulating of the 
setting time is added to the clinker as it passes on the 
travelling platform. 

The clinker is then transported by means of the large 
elevator already mentioned to the grinding plant—7 on 
the plan—which consists of two ball mills of the usual 
construction and six Kominors machines. The clinker is 
distributed to these by a movable steel hopper, which 
runs on rollers and is provided inside with an angle iron 
spiral. After the rough grinding in the ball mills and 
Kominors, the cement is conveyed to the building No. 9, 
in which three tube mills finish the grinding of the 
cement, which is then conveyed on a belt conveyor to the 
large cement store. 

The cement store contains no separate bins, but con- 
sists of one large floor surrounded by walls about 8ft. 
high, these being of inverted concrete arches resting 
against heavy vertical iron stanchions deeply embedded 
in solid concrete foundations. Access to the room is 
obtained through iron doors, and the whole is enclosed in 
a building in which the packing space is also included 
under the same roof. In this the approximate quantity 
to fill each barrel is automatically measured off by Messrs. 
Smidth’s system, which is familiar to our readers, and, 





before cloging the barrels, the exact weight is made 





up by hand. Following the room for packing is a packed 
cement store, which has been provided on account of the 
large quantities of cement which it is found necessa; 
always to have ready for immediate shipment. Ag an 
example of this, it can be mentioned that last year a 
steamer was loaded for San Francisco with no less than 
about 6000 tons of cement in 85,000 barrels. 

In connection with the works is an extensive chemical] 
laboratory and mechanical installation for testing the 
cement, as well as the raw materials. It is in the same 
building which contains the office, and is in the hands of 
a trained chemist. 

In the factory there are:—Seventy-eight worm 
conveyors of a total length of about 3200ft.; twelve 
trough conveyors of a length of 1650ft.; seven belt con. 
veyors of a length of about 1000ft.; and forty elevators 
of a total height of 1500ft. 

Altogether this represents a conveying length of 7850(ft, 
It may also be mentioned that all the buildings are 
provided with dust collecting plants, and all the pipes 
conveying the dustladen air to these are so arranged as to 
be kept clean automatically... The dust from the kilns and 
drying drums which would otherwise be carried away by 
the chimney draught is recovered also by a system of 
water sprinklers and mixed with the raw meal going into 
the kiln. 

A cooperage equipped with all the necessary machinery 
for making cement barrels is annexed to the works, and 
in connection with this are large stores of staves, so that 
the works at any time can produce all the barrels which 
are required. For the working of the whole plant 4(0) 
men are employed. Of these 200 men are employed in 
quarrying and transporting the raw materials to the works, 
and 200 men in the factory proper. In addition to these, 
seventy men are employed in packing and loading of the 
cement during the six summer months. It is, however, 
worthy of notice that the new rotary kiln plant, in which 
half of the total yearly production is burnt, only requires 
fourteen men. 

The total plant is driven by one 1000 horse-power 
engine and one 750 horse-power engine; the first being of 
Swedish, the second of German make. In addition to 
these there is a small de Laval steam turbine driving 
the electric light dynamos, as a reserve in case the large 
engine should have to be stopped and the main dynamo 
thus put out of action. Both the large engines work 
with superheated steam at a temperature of about 
350deg. Cent., produced in water-tube boilers and super- 
heaters of the Steinmiiller make. The plant is provided 
with oil filters to remove the oil from the condensing 
water. The 1000 horse-power engine is coupled direct to 
a 450 horse-power dynamo, which generates current at a 
pressure of 400 volts. This provides power for the whole 
of the new rotary kiln plant; the remaining part of the 
plant being driven by direct power. The steam boilers 
are provided with travelling grates and mechanical 
stokers, andthe ash is removed automatically by elevators. 


AEROPLANES IN PARIS. 


No. I. 


On examining the aeroplanes exhibited at the Paris 
Show there seems -to be some ground for the reproach 
frequently made that builders have not yet succeeded 
in establishing a scientific basis for the design of their 
machines. It is often argued that practical experience 
alone can provide the elements for the laying down of 
principles of scientific design, but it must be confessed 
that experience during the past year has not advanced 
knowledge of aerial flight to any considerable extent. As 
such experience has been acquired with very few types 
of machines it must necessarily be limited by the short 
comings of these mechanisms. Monoplanes and biplanes 
of what are now regarded as standard types have flown 
well, and have accomplished some wonderful performances 
in expert hands, but the numerous fatal accidents have 
convinced the public that there is a vast deal yet to be 
done before the aeroplane can become a practical machine. 
The driving of aeroplanes at higher speeds increases their 
stability while in actual flight, but it does not diminish 
the risks due to errors in manipulation, and particularly 
in stopping the rotary type of engine in order to glide to 
earth. Whether itis possible to obtain automatic stability 
may be open to question, although the models and designs 
shown at the Exhibition for utilising gyroscopic action 
prove that many inventors believe they have found a 
solution. Still, a certain amount of automatic stability is 
necessary, and this it is sought to obtain in the designs 
of two or three new biplanes. These designs appear to 
be the outcome of individual ideas, and not based upon 
scientific data, so that their value can only be demonstrated 
by actual flight. In the bicurve of Messrs. Sloan and Cie. the 
lower planesare joined at their extremities by the frame of 
an upper curved plane, which is not covered at the ends. 
It is wet that lateral stability is obtained by “ the com- 
pression of the mass of air between the planes,” and that 
the upper plane acts as a parachute when gliding to earth. 
If the machine does all that is*expected of it in the way 
of offering the maximum security, these claims will be 
worthy of serious investigation. The sustaining surface 
has 49 square metres, and ‘the machine is driven by onc 
or two tractor propellers, according to the requirements 
of customers. Another attempt to obtain stability by 
the form of the planes is seen in the biplane of Messrs. 
Tureat, Méry and Rougier. In this machine the body. 
consisting simply of two pieces of large section wood, is 
carried in front between two vertical wood collars, which 
serve at the same time as a bed for the E.N.V. engine 
and support for the upper and lower planes. Both planes 
are curved from the centre and deeply cambered. On 
each side of the two collars is a solid vertical strut con- 
necting the upper and lower planes at their centres and 
extending below to the carriage and skid. 

In both of the machines referred to, the designers have 
endeavoured to strengthen the construction of the frames 
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«to render them entirely independent of piano wire 

0 praciNg. The several instances of aeroplanes col- 
al ing have undoubtedly created a prejudice against 
3 = on many of the machines where this system of | 
ns is used, the main supporting planes have an 
additional attachment to the frame in the form of narrow 
steel strips: The trouble with piano wire is its liability 
to rust, whereby there is risk of its breaking after the 
machine has been in use for some time in all 
kinds of weather. An entire suppression of wire 
for bracing purposes has also been effected by M. Fabre, 
of Marseilles, whose system of building ‘up planes is | 
distinctly ingenious. The front member is made of two | 
| 

| 


thin strips connected by short diagonal pieces, forming a 
gection of 4in. to 6in. square, according to the size of the 
machine. At each end the diagonals diminish in length 
until the two flat pieces join. The transversal width is 
uniform the entire length. To the under part of this 
member is fixed the end of ribs which taper outwards. 
The ends are strongly clamped to the member by bolts 
and nuts. Each plane is built up with three of these 
members, secured end on by thick chrome leather, in 
which tongues are cut so as to allow of its being turned | 
back each side and strongly fastened to the members. | 
This provides a flexible joint, and enables the end planes | 
togive a little under heavy stresses. Despite the rigid 
construction of the members, the planes are flexible both 
longitudinally and transversally. The upper and lower | 
Janes are held by four deep and narrow vertical wood | 
standards, offering apparently ample strength to with- 
stand the work put upon them. These standards are 
clamped to the front members. There is no mortising or 
jointing in any part of the machine which has to with- 
stand stresses. The method of attaching the fabric is 
eculiar, this being done by passing the edges over hooks 
on the ends of the ribs, so that when not in use the fabric 
can be detached and folded up over the tront members. 
It is also pointed out that this facility for detaching the 
fabric allows of the superficial area of the sustaining 
surface being reduced or increased as desired, according 
to the weather and the speeds at which it is in- 
tended to travel. The Louis Paulhan machine is 
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built by M. Fabre upon this system, and the 
combination of strength and flexibility thus obtained is 
claimed to result in increased security. M. Fabre has 
also constructed an aeroplane specially for naval uses. 
Being built up in sections in the way already described, it 
can be packed up in a small space and readily erected on 
board ship, when it is launched on three floats. The 
machine appears to have easily taken its flight from 
smooth water, but some scepticism may be permitted as 
regards its capabilities for launching in the air from even 
a moderate sea. Nevertheless, this, as well as other 
ideas which have been put into practical shape at the 
Paris Exhibition, are interesting as showing the possi- 
bilities of further developments in the future. 

A biplane which has been attracting a great deal of 
attention is that shown by M. Henry Coanda. The whole 
construction is original, wood being employed throughout | 
for the body and planes. The form of the planes has | 
been settled upon, as the result of dynamometric experi- 
ments carried out on locomotives on the Nord Railway. | 
From the round front edge there is a pronounced curve | 
for about a third of the depth, and from this point to the 
rear the plane is nearly flat, with only a slight angle of 
attack, Under the curved surface are a number of short | 
projecting ribs, thick where they round the front edge and 
tapering to the point where the curvature meets the flat 
surface. It is claimed that these ribs have the effect of 
keeping the stream lines under the planes parallel, and 
thus ensuring lateral stability. The planes are built up 
with ribs, over which are riveted very thin layers of wood, 
and though this system of construction has the appear- 
ance of offering great rigidity, there must, nevertheless, 
be a good deal’ of flexibility, since the rear part 
of the plane, which is thin, is warped by steel 
strips in the usual way. The front part of the plane is 
lixed rigidly to two vertical tubes extending from the | 
landing frame, but the centre of the plane is pivoted by a 
universal joint, so that the slight warping necessary for | 
stability takes place over the whole length of the rear | 
part of the plane. The lower plane is shorter than the | 
upper one, and the curvature is the same. The tail is of | 
tapered cruciform design, exactly similar-in form to a | 
Paper dart, and to the broad ends of the tail are hinged | 
small controlling planes. The most original feature of | 
the Coanda machine, however, is the turbine or fan which ' 
18 contained in a wooden cone carried at the front end of 
the body. This centrifugal fan is driven by a 50 horse- 
power Clerget engine, and drives through a column of air 


50cm. in front and 1.50m. diameter at the rear of the 
cone. Mr. Coanda claims that his “turbine,” as he calls 
it, exerts a much greater tractive effort than the propeller. 
The total weight of the machine with engine is said to be 
420 kilos. This aeroplane is only of recent construction, 
and the experiments so far carried out with it seem to have 
been of a merely tentative character, but it is understood 
that arrangements have been made for subjecting the 
machine to further tests after the close of the Show. 

We do not propose to describe in detail the different 
aeroplanes exhibited, for apart from certain new machines 
which had been more or less hurriedly prepared for the 
Exhibition there is a great similarity in design. Few 


| makers seem to have persevered in their efforts to ascer- 


tain the best positions for the propellers. Some who have 


| experimented with propellers of large diameter turning at 
| from 400 to 600 revolutions per minute between the planes 


have come back to the rapidly revolving propeller keyed 


| on the engine shaft in the axis of the aeroplane body. 


This latter arrangement was for a long while regarded as 
defective, and superior results from the point of view of 
the utilisation of engine power have undoubtedly been 
obtained with large and slower propellers revolving in 
such a position that the column of air does not encounter 
any obstacle. Nevertheless, this entails a complication 
with chain transmission that makers have sought to 
avoid, and as all the successful machines this year have 
had the propellers keyed directly on the engine shaft 
there is a general tendency to follow this example. 


| Seeing that engines of 100 horse-power and more are 


being fitted to aeroplanes under these conditions, it may 
be assumed that the limit of power has almost been 
reached, and it is highly probable that the question of 
propeller position will have to be considered more seri- 
ously than has been the case up to the present. More- 
over, manufacturers of propellers have not been idle. 
Machines are exhibited fitted with four and even six- 
blade propellers, the latter naturally having a very fine 
pitch, while one maker, M. Deperdussin, shows two 
four-bladed propellers on the same boss but revolving in 
opposite directions. On the other hand, some makers are 
showing propellers with almost the maximum pitch itis 
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possible to give them. The question of propeller efficiency 
is obviously still labouring under the vagueness incidental 
to all early experimental work. 





FORTHCOMING MEETINGS. 
No. I. 

AS is usual at this period of the year, the various engi- 
neering societies throughout the country are issuing parti- 
culars of the papers which are to be read, and from the 
information already in our possession the season promises to 
be one of considerable activity, although at the present 
moment we are not in a position to say much with reference 
to the leading institutions whose headquarters are in London. 


| The programmes of these institutions are always somewhat 


indefinite, and asa consequence an estimate of the usefulness 
of the session’s work can never be arrived at. We may 


| mention, however, that on Tuesday, November 1st, the new 


president of the Institution of Civil Engineers, Mr. Alexander 
Siemens, will deliver an address, and the presentation of 
medals and prizes awarded by the Council will be made. A 
reception by the president will take place in the library after 
the meeting. At the second meeting, which will be held on 


| Tuesday, November 8th, a paper will be submitted for con- 


sideration entitled ‘‘ The London County Council Holborn to 
Strand Improvement and Tramway Subway.’’ The author 
is Mr. George William Humphreys. 

As regards the Institution of Mechanical Engineers, on 
November 18th Mr. L. A. Legros will read a paper on ‘‘ The 


| Development of Road Locomotion in Recent Years.’’ Other 


papers which will probably be read during the next few 
months are on ‘‘ Dock Equipment,’’ ‘‘The Results of a 
Research upon Castings to withstand High Pressures,’’ 
and ‘‘Gas Producers.’’ A complete programme of the 
Graduates’ meetings has been prepared, in which we note 
several papers which should contain interesting information. 
For example, on November 14th Mr. E. Timothy will read a 
paper on ‘Foundry Plant, Machinery and Working.”’ 
Again, on January 9th, Mr. G. L. Copping will present a 
contribution, entitled ‘‘ Air Movers.’’ ‘The Balancing of 
Engines’’ is the title of a paper by Mr. A. J. Bremner, 
which will be brought forward on March 13th. Another 
paper with an attractive title is ‘‘Some Methods of Securing 
Accuracy and Rapidity of Production in Engineering Work- 
shops.’’ This is to be read on April 10th by Mr. C. A. 
Collins. On May 8th a contribution will be brought forward 
by Mr. O. Wickham on ‘‘ Some Industrial Applications of 
Liquid Fuel.’’ Space forbids us dealing with other items on 
the Graduates’ programme, but sufficient has been said to 


show that the younger members of this Institution mean 
business during the forthcoming session. 

The Institution of Electrical Engineers, whose meetings 
are to be held in the new building on the Embankment, 
recently purchased, has furnished us with particulars of its 
programme up to December 8th. On November 10th the 
new president, Mr. 8. Z. de Ferranti, will deliver his 
presidential address. November 24th is the date fixed for 
Mr. H. T. Harrison’s paper on “‘ Street Lighting by Modern 
Electric Lamps.’’ This was to have been read at the close 
of the last session, but it was postponed on account of the 
death of King Edward. A paper which should prove of 
considerable scientific interest is to be brought forward on 
December 8th. It is entitled ‘‘ Magnetism of a Large 
Number of Alloys of Iron in Very Intense Fields.’’ The 
contribution has been prepared by Sir Robert Hadfield and 
Professor B. Hopkinson, of Cambridge. 

The annual general meeting of the Institute of Metals will 
be held at the Institution of Mechanical Engineers on 
Tuesday and Wednesday, January 17th and 18th, 1911. At 
this meeting a number of papers which should prove 
interesting will be presented, including some of an 
essentially practical character, together with the pre- 
liminary report of the Corrosion Committee. It will be 
remembered that this Committee was appointed some menths 
ago to investigate cases of corrosion of the non-ferrous 
metals. The report will show the present state of our 
knowledge in this direction, and will contain suggestions for 
a research into the causes of the corrosion by sea water of 
brass condenser tubes. In the afternoon of January 18th a 
visit of the members of this society has been arranged to the - 
shops of the Thames Irn nworks and Shipbuilding Company, 
Limited, where an opportunity will be afforded members of 
inspecting H.M.S. Thunderer, the new Dreadnought which 
is in course of construction in the company’s yard at 
Blackwall. 

Some papers with promising titles are to be found in the 
programme issued by the Manchester Local Section of 
Electrical Engineers. On the 28th of this month the 
chairman, Mr. J. 8. Peck, is to deliver an address. 
His subject is not stated. At the following meeting, 
which is to be held on November 8th, Mr. C. F. 
Smith is to read a paper entitled ‘Irregularities in 
the Rotating Field of the Polyphase Induction Motor.’ 
On the 22nd of the same month, Mr. A. B. Mallinson 
presents a contribution on ‘‘ The Conditions affecting the 
Life of Electrical Machinery.’’ Dr. E. Rosenberg has 
promised a paper for December 6th. Its title is ‘* The 





Methods of Braking in Electrical Winding Engines.’’ The 
' last paper to be presented this year, and which will be read on 
| December 20th, is on ‘* The Mertz-Price and other Discriminat- 
|ing Protective Apparatus for Alternating Current Circuits.”’ 
| Messrs. K. Fayne Hansen and G. Harlow are responsible 
| forthe paper. The first contribution which is to be pre- 
| sented in the new year is on ‘* Electric Heating as Applied 
to Cooking Apparatus.’’ This has been promised for 
January 17th by Mr. Harold Gray. On the last day of the 
same month Mr. A. G. Collis is to read a paper entitled 
‘* Breaking High and Low Potential Circuits.’’ The annual 
dinner is to be held on the 24th of February. On the 14th 
of the same month a paper is to be read on ‘‘ Pertinent 
Features in the Insulation of Electrical Machines.’’ Messrs. 
A. P. M. Fleming and R. Johnson are responsible for this. 
February 28th is the date fixed for a paper by Mr. C. J. 
Beaver on ‘*‘ Heating Effects in Cables.’’ The business of 
the session will be brought to a close in March. On the 
24th of that month Messrs. H. A. Ratcliff and A. E. 
Moore are to read a paper on “‘ Electricity Meters,’’ and the 
annual general meeting is to take place on the 28th. On 
that occasion a lecture will be delivered by Professor J. A. 
Fleming. The papers presented at the Manchester Section 
of the Electrical Engineers are nearly always good, and, if 
we may judge from the titles which have been mentioned, it 
appears that those which are in store for the present session 
are well up to the usual standard. 








NEW BIBBY LINER GLOUCESTERSHIRE. 





THE s.s. Gloucestershire, built by Harland and Wolff, 
Limited, to the order of Bibby Bros. and Co., of Liverpool, 
for their Eastern trade, left Belfast Harbour on Saturday, 
October 22nd. The Bibby liners, as is well known, trade 
between Liverpool, London, and Burmah, with intermediate 
calls in Mediterranean and other ports, and the Gloucester- 
shire is, like all the other vessels of the line, a passenger 
steamer of the highest class. The vessel is 482ft. 9in. long 
by 54ft. 4in. beam by 35ft. Gin. deep, with a gross tonnage 
of over 8000 tons. The machinery has also been constructed 
by Harland and Wolff, Limited, the vessel having two sets 
of quadruple-expansion balanced engines. 

As in the other vessels of the line, the passenger accom- 
modation has received the most careful consideration by 
owners and builders alike. The saloon is situated on the 
upper deck, and extends the whole width of the ship. It will 
seat 191 passengers. The sidelights are arranged in pairs, 
both at the sides and at the forward end. The saloon is pro- 
vided with small rectangular tables, a well, and a skylight 
over the centre. 

The drawing-room is on the boat deck. Its large windows 
are arranged in pairs, and fitted with jalousie and stained 
glass shutters, and there is a domed skylight over the centre. 
The smoke-room is on the boat deck, and a verandah has been 
arranged adjoining its after end which provides an open-air 
smoking-room. 

The state-rooms are arranged on the upper deck, bridge deck, 
and aiter boat deck. Those on the upper deck are designed 
on the Bibby patented tandem principle, giving direct light 
and ventilation into each room. Those on the bridge and 
after boat decks are arranged in four separate houses and are 
all outside rooms. The whole of the passenger accommoda- 
tion is arranged in the central portion of the ship. 

The vessel has refrigerating appliances for supplying 
ice and for the storing of fresh provisions, fruit, &c. The 
electric light and other appliances throughout the vessel are 
complete in every way. Arrangements are being made for 
the provision of wireless telegraphy, and the vessel has also 
submarine signalling apparatus. 
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VIEW OF STERN BEFORE 


THE LAUNCH OF THE OLYMPIC. 


As briefly announced in our last issue, the launch of the 
White Star liner Olympic was most successfully carried 
out at Belfast by Harland and Wolff, Limited, on Thurs- 
day of last week. The launch of a large vessel is always 
a matter of considerable anxiety to her builders, notwith- 
standing that they may have had very many years of 
experience. We shall not be wrong if we say that, on the 
occasion of any launch, those in charge of the operations 
heave sighs of relief when all has gone off well. There 
are so many things which might happen; for example, 
the vessel might stick on the ways, and have to be forced 
down into the water, or—a much more rare occurrence— 
she might on being water borne turn turtle, as did the 
ill-fated Principessa Jolanda when launched from the 
Sociéta Esercizio Bacini yard at Riva Trigoso, near 
Spezzia. If, then, there is always anxiety for a vessel, no 
matter what her size, how much more will there be when 
a greater weight than has ever before been launched has 
to be sent down the slip? This was the case with the 
Olympic, which weighed as she glided into the water ap- 
proximately 27,000tons, according to figures officially given 
by the builders—a weight many thousand tons heavier 
than any vessel previously launched, and some 11,000 
tons more than the weight attributed to the Mauretania. 
It is not so very long ago that 11,000 tons was considered 
a vast weight to deal with. If we remember rightly, the 
present Oceanic, which was launched by Harland and 
Wolff in January, 1899, and which was at the time the 
largest vessel afloat, only weighed 10,750 tons as she took 
the water. Harland and Wolff are to be heartily con- 
gratulated on the success that attended the Olympic’s 
launch, which was carried out without a hitch, and was 
eminently successful from every point of view. 

We are enabled to reproduce in our two-page Supple- 
ment a number of interesting photographs of the launch 
and subsequent operations. These give a very fair idea 
of the proceedings, and show how graceful are the lines 
of this huge vessel, despite her enormous size ; but what 
they fail to give is an adequate idea of the size itself. It 
was hard, even while watching the launch, to form an 
accurate conception of it, and we fancy it will not be 
fully appreciated until she is seen side by side with such 
vessels as the Mauretania and Lusitania, or some of the 
biggest German boats. 

Of the actual launching operations we can say but 
little more than we have already published. The stand- 
ing ways were some 850ft. long, and the sliding ways 
about 100ft. less in length. The former were made of 
oak, and were 6ft, 9in. wide, the sliding ways of pitch | 
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pine being 6ft. 3in. wide. The total bearing surface of 
the sliding ways was therefore 9375 square feet, and this 
divided into 27,000 tons gives a weight per square foot of 
2.88 tons. The inclination of the ways varied from about 
3 to about 4 per cent. For lubricating the ways 15 tons 
of pure tallow, 5 tons of a mixture of train oil and 
tallow, and 3 tons of soft soap were employed. Every- 
thing went off as smoothly and as easily as though 
the weight had been less than 7000 tons instead 
of 27,000. There was not even the necessity of 
using the hydraulic jacks on the starting ways. The 
arrangements made for stopping her way acted admirably, 





ONE OF THE PROPELLERS 


and in less than twice her length the Olympic was 
brought to a standstill. She was then taken in charge 
by the four powerful Liverpool tugs, Alexandra, Brockle- 
bank, Formby, and Herculaneum, and escorted to the 
new wharf to the north of the new Graving Dock, where 
she is to be fitted out. It would certainly not have been 
a matter for wonder had there been a very considerable 
backwash of water after the launch, but such an occurrence 
was conspicuous by its almost entire absence. Opposite 
the launching slip the river Lagan had been dredged to 
a depth of some 50ft., and in order that the Olympic and 
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BATTERY OF BOILERS 








CHANGE VALVE FOR TURBINE 


her sister vessel the Titanic may find their way safely 
down the Lough to the sea further extensive dredging 
operations will be necessary both in the harbour and in 
the channel. These, it is estimated, will cost no less 
than £60,000, and will occupy about nine months. A 
turning basin is also to be tormed at the West ‘win 
Island, and this is to cost £9000. 

The Olympic has now been in course of construction 
for just over twenty-two months. The first plates of her 
keel were laid on the 15th December, 1908, and the last 
of her frames was got into position eleven months after 
wards. It is expected that she will be ready for her 
trials some time during next summer. Meanwhile, as 
will have been gathered from some of the engravings 
which we published last week, her sister vessel, the 
Titanic, is in an advanced state of construction. The 
whole of her plating is completed, and she will probably 
be launched in about six months’ time. 

The other engravings which we are able to present 
show a view of the vessel’s stern, one of her propellers, 
the series of boilers which will be put into her, and the 
change valve for the turbine. 








ENGINEERING EXHIBITION AT MANCHESTER. 


As was briefly mentioned in our pages last week, the 
chief feature of the above Exhibition is the number and 
variety of the machine tools shown in motion. Many of these 
have already been described by us quite recently in con- 
nection with an Exhibition at Olympia. 

A simple form of water-level regulator for steam 
boilers is shown amongst the exhibits of Isaac Storey 
and Sons, Limited, branch of the United Brassfounders 
and Engineers, Limited. It comprises a feed regulating 
valve, of which the chief feature is a rubber diaphragm 
M—Fig. 1—coupled to the spindle of the lower part V. 
The valve can be fixed in any part of the feed-pipe 
range, and the operating force is the static head set up 
by the emptying of the stand-pipe S—Fig. 2—when the 
water level falls below the normal. The pipe 5 carries 
at its upper end a water trap A with an air outlet cock, 
and at the lower end the shut-off valve B, which has 
also a water trap. From this valve a hanging pipe ©, 
jin. diameter, projects into the boiler. The level of the 
water depends upon the length of this pipe, and has a 
maximum variation of jin. The hanging pipe 1s 
surrounded by a protecting pipe D, in which the water 
remains quiescent, and is steadied from the effects of 
ebullition before entering the stand-pipe S. When 
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rected the valve B is closed, and the whole of the| pipe 8 flows into the boiler, the pressure on the top of | shows the apparatus fitted to a water-tube boiler, but it 
: naratus is filled with water from the vessel A. Then/| the diaphragm M will be equal to the steam pressure | is of course equally applicable to boilers of other types. 
Hs valve B is opened, and the boiler pressure is com- | minus the head of water h®. Against this, beneath the There is a growing tendency on the part of builders of 
municated by the pipes S and J to both sides of the | diaphragm, there is a pressure equal to that of the steam air-compressing machinery, especially of the high-speed 
diaphrag”. which remains in equilibrium as long as the 





ipes are charged with water. While the state of 
ibrium exists the weight G, acting on the lever and 
e of the valve V, is sufficient to close the latter 
tlle pressure in the range of feed-pipe, and no 
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Fig. 1i—WATER LEVEL REGULATOR 


water is permitted to enter. The apparatus is kept full 
of water, however, just so long as the end of the pipe C 
is submerged, and the pressure within the boiler forces the 
water up the stand-pipe. This indicates that the water 
level is at least normal, and the feed regulator valve V is 
closed. Now, if the level of water in the boiler fall below the 
lower end of the hanging pipe C, the water in the stand- 
pipe S will be emptied into the boiler. The other pipes, Fig. 3-TILGHMANN'S TWO-STAGE AIR COMPRESSOR 
however, owing to the arrangement of the trap in the i 
valve on the stand-pipe, will remain charged with water. 














in the boiler plus the head of water h', the total differ- type, to adopt light automatic valves, in order to reduce 
Airdutlee ence really being equal to the pressure of the head of the inertia and give an ample opening with a small lift 
water H. Owing to this pressure, which is generaily parallel to the seating. A simple and compact two- 












































































































1/ about 5ft. head, the diaphragm is raised and the valve stage high-speed machine, with a capacity of 300 
= V is opened. When the water level again reaches the cubic feet of free air, fitted with new multiple plate 
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As soon as the stand-pipe S is emptied of water, steam axes 


rises up the hanging pipe C and acts on the surface of 
the water trapped in the chamber A, as well as on that 
in the valve B. The balance of pressure on the dia- 


phragm M is thus upset, and the static pressure of the ; eB fe ae : : : 
water column H, fone on the whole oe below the | mouth of the standing pipe, the steam is cut off, the | valves, is illustrated in Fig. 3 herewith; Fig. 4, showing 


diaphragm, lifts the lever and valve V and admits the | steam in the pipe condenses, the pipe is filled with | a section through the compressor cylinders and valve 
feed water until the working level is again reached.| water again, owing to the pressure in the boiler, and chest; and Figs. 5 and 6, details of the valves. The 
Otherwise explained, when the water from the stand-! equilibrium is re-established, Our illustration, Fig. 2,! machine is exhibited by Tilghman’s Patent Sand 


Fig. 4—DETAILS OF AIR COMPRESSOR 
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Blast Company, Limited, Broadheath, Manchester, who 
inform us that they have tested this type of valve 
satisfactorily up to speeds as high as 500 revolutions per 
minute. As will be observed, the compressor is of the 
tandem pattern, the low-pressure cylinder being on top of 
the trunk piston, and the high-pressure cylinder being 
formed by the annular space below the shoulder of the 
trunk. It is built for pressures from 100 lb. to 120 lb. per 
square inch. Each cylinder has one inlet and one outlet 
valve, the valves and seatings being removable as a whole 
for inspection. The valve chamber is cast in one, with 
the cylinder at the rear or side of the machine, and the 
four valve seats are secured in position by one through 

















Fig. S-COMPLETE VALVE AND SEAT 


bolt, which allows the valve seats to be readily removed 
from the valve chamber. Each valve usually consists of 
six thin steel apres and the construction of the valve 
seating is clearly shown on the two accompanying views, 
Figs. 5 and 6—Fig. 5 representing the valve seat, valve, 
and guard plate complete, and Fig. 6 showing the various 
parts separately. The valve seatings are of cast iron, 
having suitable ports cast or drilled in them, these ports 
being covered by the valve plates. Usually the two thin 
plates next the valve seat are perfectly flat, and the 
remaining four plates are buckled slightly to provide the 
necessary springiness. The plates are of a special quality 
of steel, 0.040in. thick. A shoulder is formed on the 

















Fig. 6—DETAILS OF VALVE 


valve seating, and on to this the guard plate is secured by 
bolts,as shown. The valves are double-ported, and dis- 
charge on both sides. The direction of the flow of air is 
shown by arrows on the sectional drawing, Fig. 4. 

The crank chamber is enclosed, access being provided 
by the removal of large covers. All the bearings are 
large, and are lubricated by oil under pressure. For this 
purpose a small valveless oil pump is operated from a 
crank at the end of the crank shaft. The intercooler is of 
the usual construction, the cooling surface being formed 
by a group of 3in. bore seamless brass tubes, secured to 
brass tube plates at each end by screwed ferrules and 
packed glands. Although the volumetric efficiency of this 
type of machine is lower than with some patterns, the 
power required to operate it per cubic foot of free air 
delivered to the receiver is very low, and this is the point 
of chief consideration by the builders. 

Of lathes, Alfred Herbert, Limited, Coventry, show their 
new No. 2 hexagon turret lathe fitted with ball bearing 
pulley for driving the all-geared head. The No.4 capstan 
lathe has the new eight-speed head with single pulley drive. 
Drummond Brothers, Limited, Guildford, are represented 
by their well-known small lathes, and also by a Yin. high- 
speed boring and gap bed machine. Although not a lathe 
in the usual acceptance of the term, the Drummond- 
Barreto universal machine—described in THE ENGINEER 
of September 9th last—can be included in this category, for 
it can be used equally well for turning, boring, milling, 
drilling, or gear cutting. Perkin and Co., Leeds, have a 
varied assortment of tools, including lathes modelled on 
American lines, planers, shapers, and drill grinders. 
Drilling machines seem to be receiving a large measure 
of attention on the part of machine tool makers. In this 
department too there are to be seen many of the drills 
which we have recently dealt with, including those of 
A. Jones, Pollard and Shipman, Leicester, Alfred 
Herbert, Limited, Cunliffe and Croom, Manchester. In 
addition to these J. Marse and Co., Imperial-buildings, 
Ludgate Circus, show a “Jost” high-speed drilling 
machine, in which the twelve drilling speeds are obtained 
by gearing in an oil bath gear-box. It has a friction feed 
device giving an infinite number of variations. E. G. 
Wrigley and Co., Limited, Birmingham, show a radial 
drill by Archdales, milling cutters, twist drills and 
gearing. The firm of D. and J. Tullis, Limited, 
Clydebank, show two high-speed radial drilling and 
tapping machines, one for a radius of 3ft. 6in. and the 
other 4ft. 6in. The latter has an elevating area, the 
yertical adjustment being 2ft. 8in. William Asquith, 





Limited, Halifax, is represented by a high-speed sensitive 
radial drilling machine with a spindle 4ft. radius. It will 
take a height of 4ft. 6in. under the spindle and has a new 
gear-box for varying the speeds. The machine has a 
reversing motion for tapping. Another feature of this 
stand is the Wolfensberger work tables, which enable the 
objects to be machined on a number of faces at one 
setting. 

Planing and shaping machines are exhibited by 
C. Redman and Sons, Halifax, John Stirk and Sons, 
Halifax, C. E. Lugard and Co., Chester, and Ormerod 
Brothers, Hebden Bridge. The electrical operation of the 
planing machine is shown in at least two instances. We 
may mention first that of the Lancashire Dynamo 
Company, which has been fully dealt with in our pages. 
It consists of a reversible motor drive giving a very high- 
speed return movement. The Stirk planer has the S.M. 
electro-magnetic drive, and uses a magnetic reversing 
clutch in place of the shifting belt. The clutch is a 
stationary magnetic body containing a coil and divided 
armature. One part of the armature is secured to the 
shaft, and has a renewable cone. The other part runs 
loose on the shaft, and has a nave, to which a pulley or 
spur wheel is fixed. Continuous current is supplied to 
the energising coil, and as soon as the circuit is closed 
the divided armature is drawn together by magnetic force. 
The electrical connections consist of two single-pole 
switches, non-inductive resistance, two single-pole fuses, 
and a reversing switch. Messrs. Stirk also show a motor- 
driven boring and turning mill with an ingenious form of 
auto-controller, which provides for the automatic 
variation of the speed of the table, according to the 
diameter of the object being machined. In connection 
with the electrical driving of machine tools, mention 
should be made of the vertical milling machine shown by 
Smith and Coventry, Limited, on the stand of Messrs. 
Ferranti, Limited. In this machine the speed variation 
is effected entirely by the variable speed motor and one 
of Ferranti’s motor starting pillars fixed on the floor. In 
this neat device the whoie of the live gear is enclosed in 
a cast iron pillar, the only projecting part being the hand 
wheel for the motor starter and the wheel for the =peed- 
regulating rheostat. This pillar has a hinged door for 
access to the internal apparatus, a portion of the door 
being glazed to show the reading on the ampére or horse- 
power meter. The lower bearing of the spindle of the 
drill is conical and bushed with gun-metal. It can be 
raised or lowered to suit the height of the work. The 
table is adjustable vertically through a distance of 16in., 
and has self-acting circular, longitudinal, and transverse 
movements. The circular table is removable, and provi- 
sion is made to keep the belt taut and to relieve the 
spindle of belt pull. The motor speed can be regulated 
between 300 and 1000 revolutions per minute. Geo. 
Richards and Co., Limited, Broadheath, show in motion a 
4ft. vertical boring and turning mill of very heavy design, 
weighing 12 tons. In this machine the tool bars are 
independent, and are controlled by a positive feed motion 
placed on either side of the machine. There are ten rates 
of feed, and these can be instantly changed or reversed. 
The table speeds are obtained through a gear-box and 
friction back gear. This gives six speeds, and these are 
multiplied by a direct-connected variable speed motor of 
12} horse-power. This firm also exhibits a universal 
facing, boring, drilling, and milling machine of its well- 
known pattern. 

One of the few new appliances which the Exhibition 
can boast is a pistonless hydraulic press whereby 
pressures from 3 to about 80 tons are obtained by the 
energy derived from the ordinary water mains without 
the employment of pumps. The chief feature of this 
press is a large armoured collapsible cylinder which is 
normally partially filled with water. When in use water 
from the mains or from a tank ata suitable height is 
introduced into the cylinder, the top of which moves in 
guides and forms the platen of the press. This moves 
upwards with the increased pressure, carrying the work 
with it against the head of the press. A press shown in 
operation at the Exhibition and suppiied with water from 
the mains has a cylinder area of 452 square inches, and 
with 35 lb. per square inch water pressure, a total force of 
7 tons is produced. The makers are the Pistonless 
Hydraulic Press Company, Limited, Cross-lane, East- 
cheap, London. Royles, Limited, Irlam, in addition to 
appliances for heating, cooling, evaporating, and con- 
densing liquids, water softening, &c., show a simple 
and ingenious flange coupling for light copper pipes, 
and a machine for forming the flanges. The 
machine consists essentially of a holding device simi- 
lar to a pipe vice bolted on to a bench. The 
pipe to be flanged is passed through a split bush 
sufficiently to form the flange. The bush is then secured 
by a screw, and the flange is formed by a steel roller 
running in bearings in a bush on the handle bar. The 
latter is hinged to a rim which revolves behind a fixed 
collar in the frame of the machine, and by revolving the 
roller against the pipe end and simultaneously tightening 
a wing nut the flange is permanently produced. 

Steam traps and automatic exhaust relief valves are 
shown on the stand of Aiton and Co., Derby. The 
exhaust relief valves are made in two patterns, horizontal 
and vertical, and have external dashpots and balancing 
levers to prevent chattering. The valves are made so 
that a complete examination of their internal parts can 
be made while they are in use without disturbing the 
pipe connections. The controlling medium in the dash- 
pot is air, and the travel of the dashpot is twice that of 
the valve. The dashpot does not act in opposition to the 
opening of the valve until the latter has risen off its seat 
It then comes into action, and brings the valve quietly to 
rest. At the same time a free passage of air takes place 
from one side of the piston to the other, so that the dash- 
pot on the under side is full of air, and as the free passage 
on the return stroke is closed, the piston cushions at once, 
and prevents the valve returning violently to its seat. 
W. H. Bailey and Co., Limited, Salford, have an 
extensive display which includes a Davidson independent 








boiler feed pump with 9}in. diameter steam cylinder 
Jin. diameter pump cylinders by 24in. stroke. The mori 
has quadruple steam and delivery valves, automatic go, 
trol tank and regulating valve, and is shown at work r 
Koster vertical two-stage air compressor direct-coupled 
to an electromotor is shown in operation supplying com 
pressed air for driving the pumps. Other accessories for 
steam users include pressure recorders, Foster's reducin 
valves, &ec. 8 

Owners of water-tube steam boiler plants troubled 
with hard water are able to compare several rival water. 
softening plants on the stands of William Boby, London 
Lassen and Hjort, London, and Joseph Wright and Co, 
Tipton. The last-named firm also exhibits the well-known 
Berryman live steam feed heater. Mr. Boby’s type K 
softener dispenses with chemical solutions, the re-agents 
being distributed to the water in the form of powder, [Ty 
this way a powder is prepared containing reagents suited 
to the particular water, and this is automatically digtyj. 
buted with little labour. In Lassen and Hjort’s plant 
the hard water is led into a two-chambered oscillating 
receiver, from which it is poured into a re-action com. 
partment. On the side of the oscillating receiver is 4 
semi-circular tank containing the chemicals—lime and 
caustic soda—and in the bottom of this tank is a special 
valve, which delivers a measured quantity of chemicals 
at each stroke of the tumbler. The quantity can be 
regulated at will. The appliance also embraces a heating 
chamber and settling tank. 

Peter Pilkington, Limited, Bamber Bridge, show jp 


operation a vertical compound air compressor of 150 cubie 
feet free air capacity, driven by an electromotor. It is com. 
pressing air to 901lb. pressure per square inch in two 


stages, and is fitted with an intercooler. The distribution 
of the air is effected by a piston valve, and the working 
parts are lubricated under pressure by an oil pump. This 
firm also shows a 2cwt. N.S.K. compound pneumatie 
forge hammer worked from the above compressor. 

John Holroyd and Co., Limited, Milnrow, are repre- 
sented by several ingenious tools, including a hob and 
worm grinding machine, which will grind hobs up to 12in, 
diameter and 12in. long; a screw milling machine, on 
which ordinary screws and worms can be cut; a uni- 
versal gear hobbing machine; a_ two spindle slot 
milling machine, and an_ entirely new centering 
machine for turned bars. The special features of the 
last mentioned are:—A revolving chuck, with ball 
journal rollers in a fixed headstock ; a self-centering vice 
holding the bar stationary, and a drill spindle revolving 
in the hollow chuck spindle and operated by a hand 
lever. It may be used for centering turned or rough 
shafts, hexagon and square bars, and is a useful time- 
saving tool. 

The exhibition will remain open until November Sth. 





THE NEW HOME FOR THE INSTITUTION 
OF CIVIL ENGINEERS. 


ON Tuesday last the ceremony of laying the foundation 
stone of the new building of the Institution of Civil Engineers 
was performed by Mr. J. C. Inglis, the late president. 

It wili be remembered that in our issue of May 27th last 
we gave an elevation of this building as it will be when it is 
completed, and also plans of the various floors. It is to be 
much more commodious—and, it also is to be hoped, more 
convenient—than the existing building, which, by the way, 
has only been in use some fourteen years, and which has to 
be vacated because the land on which it stands is required for 
extension to the Government buildings. 

The new home is to be on the other side of Great George- 
street and rather nearer the Storey’s-gate into Birdcage-walk 
and St. James’ Park. It will be, further to particularise, at 
the junction of Princes’-street with Great George-street. It 
will cover an area approximately double that occupied hy the 
present building, and is being erected to the designs of Mr. 
James Miller, of Glasgow, one of six leading architects, who 
were requested to submit plans. 

Included among those attending the ceremony were Canon 
Hensley Henson, the Mayor of Westminster, Sir Alexander 
Binnie, Sir John Wolfe Barry, Sir Alexander Kennedy, Sir 
W. T. Lewis, Sir William and Sir Thomas Matthews, Sir 
Guilford Molesworth, the Hon. C. A. Parsons, Sir William 
Preece, Mr. Alexander Siemens, Sir Frederick Upcott, Sir 
Philip Watts, and Sir William White, the chairman of the 
Building Committee of the Institution. The latter, in an 
explanatory speech, said that during the period between 
1894, when the existing building was begun, and the 
present time, the membership had increased from 6621 to 
over 9050, and that had the move not been forced upon them 
there was urgent need for further accommodation. More- 
over, it was considered absolutely necessary that the 
Institution should possess a hall of its own, in which their 
own examinations, &c., could be held, and sufficiently large 
to accommodate the large numbers which gathered together on 
special occasions. Beneath the foundation stone were placed 
copies of the Institution’s charters, and of its present by-laws, 
a list of members, Stephenson, Telford, and Watt medals of 
the Institution, and a copy of Tuesday’s issue of the Times. 











PROPOSED OPTICAL CONVENTION IN LONDON IN 1912.—A meeting 
of the Optical Convention Executive Committee was held on 
Tuesday last, October 25th, in the rooms of the Chemical Society, 
to consider the desirability of holding a second convention in the 
year 1912. On September 16th a letter was addressed to members 
of the Permanent Committee of the Convention asking for their 


views for the guidance of the Executive Committee, and later a 
similar letter was sent to a number of firms who took part in the 
Convention of 1905. In view of the large number of favourable 
replies received both from members of the Permanent Committee 
and from important optical firms, it was agreed by the Executive 
Committee that further steps ought to be taken, and on the 
motion of Dr. Glazebrook it was resolved that a meeting of the 
Permanent Committee, which all members of the trade and others 
interested are invited to attend, be held some time in November 
to consider what action should be taken with a view to organising 
an Optical Convention in 1912, The time and place for this meet- 
ing will be announced as early as possible. The chair will be taken 
by Dr. R. T. Glazebrook, as chairman of the Permanent Com- 
mittee ; and a statement of the principal matters to be brouzht 
forward for consideration at the meetinz will be published in due 
course, 
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RAILWAY MATTERS. 


Tur Light. Railway Commissioners, sitting at Canter- 
bury, have sanctioned the scheme for a light railway connecting 
the collieries in East Kent with the South-Eastern and Chatham 
Railways. 

Tur North-Eastern Railway Company is about to 
extend its goods warehouse and erect new offices at Monkwear- 
mouth. It also intends to erecta slag-breaking plant at Lackenby, 
Middlesbrough, capable of supplying 300 tons of slag ballast per 
day. 

H.M. Consvut at Antofagasta has recently forwarded a 
large blue-print of Northern Chile and the adjoining parts of Peru, 
Bolivia me Argentina, showing the railways completed, under con- 
struction, and projected. This map may be seen by British firms 
at the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 

AccorpInG to the Electrical Review, a grant has been 
secured by a company for the right to build an electric railway 
between St. Petersburg and Ymatra. The power will be obtained 
from falls in the Ymatra River, which can furnish, in addition, power 
sufficient to meet the requirements of various industrial establish- 
ments in and around St. Petersburg, the terms of the concession 
also embracing such prospective developments. 


We hear that the Great Northern and City Railway has 
decided on a new departure for the amusement of its travellers. 
This is to take the form of cinematograph displays in the tunnels 
themselves. ‘The idea is to fix a series of pictorial advertisements 
to the sides of the tunnels, the pictures forming a continuous strip 
of from 300ft. to 600ft. in length. It is claimed that the effect as 
viewed from a train in motion will be similar to that of an ordinary 
cinematograph. 

A DECREASE of 22,500 in the number of idle freight cars 
on the railways of the United States is reported in the fortnightly 
bulletin of the American Railway Association, issued for 
September 28th. The idle list September 14th included 47,076 
cars, and September 28th only 24,528 cars. This is the smallest 
idle list reported at any time since the middle of last March, when 
all but 17,342 of the freight cars on American and Canadian rail- 
ways were in demand. 


Tue annual report of the Victorian Railway Commis- 
sioners shows a surplus of £155,000, after paying interest and 
working expenses, including £170,000 for replacement of rolling 
stock and £75,000 to the accident insurance fund. The gross 
revenue is the highest on record, being £4,444,000, or 7s. 7d. per 
train mile. The working expenses were in the proportion of 61.02 
he total mileage is 3490, and the 
capital cost over forty-three millions sterling. 


Tue Grand Trunk Pacific railway bridge across the 
Skeena River in British Columbia, near New Kitseguekla, will 
have five piers, each 120ft. high, and two abutments. The bridge 
will be of steel, and consist of five spans ; from the abutments to 
the first pier on each side of the river there will be a span of steel 
girders 70ft. in length, and from the first pier on each side there 
will be three spans 240ft. in length, extending across the river 
proper. Work on the abutments will go on during the winter. 


Tue London County Council has before it proposals 
for seven miles of new tramways, involving an outlay for construc- 
tion of £163,000. The new lines are :—Essex-road to Kingsland- 
road, Mare-street to Victoria Park-road, Forest Hill to Rushey 
Green, connection between London-road terminus and the 
authorised terminus of the Lewisham to Forest Hill tramway, and 
loop to link up Finsbury Park tramways. Street improvements 
will cost over £100,000. The tramway schemes for the year 
altogether represent an outlay of £1,183,000. 


At a recent meeting of the Central Uruguay Railway 
Mr. Frank Henderson, the chairman, said the company working 
the railways in the province of Rio Grande, in the south of Brazil, 
was pushing on with the construction of a line to connect up 
with this company’s system at Rivera on the frontier. The 
Brazilian Railway was expected to reach the adjoining town of 
Santa Anna this month, and both railways had schemes before 
their respective Governments for a short connecting link between 
the two systems, so as to provide throngh communication with 
Monte Video and the south of Brazil. They hoped before many 
months were over to be in a position to exchange traffic with their 
neighbours. 


For the construction of a new dry dock at Esquimalt, 
the British Columbia Marine Railway Company is applying to the 
Dominion Government for a subsidy of: 3,000,000.dol. Associated 
with it is the project of an Anglo-Canadian shipbuilding concern 
for the construction of ships for the Canadian Navy for the Pacific 
coast. Meanwhile railway development is proceeding apace in 
British Columbia, among the developments being the extension of 
the Canadian Northern transcontinental line to Vancouver and 
Victoria. On the south side of the Fraser River over 80 miles of 
electric railway have been opened, and are in operation by the 
British Columbia Electric Railway Company between New West- 
minster and Chilliwack. 


Tue six-mile summit tunnel of the Denver, North- 
Western and Pacific Railway is again being considered with a view 
to its construction. The proposed elevation is 9190ft. above sea 
level, while the present line across the range attains a summit 
elevation of 11,660ft. at Corona. This summit is reached by 
gradients as steep as 1 in 25, but the tunnel line would have 
gradients not exceeding 1 in 143. The tunnel will be about 50 
miles west of Denver. The railway is intended as a direct line 
between Denver and Salt Lake City, and will have a length of 
about 500 miles, as compared with 630 miles by the Union Pacific 
Railway, and 740 miles by the Denver and Rio Grande Railway. 
It is already completed to Steamboat Springs—214 miles—and has 
crossed the heaviest part of the mountain work, except that the 
summit tunnel is proposed to improve the operating conditions for 
heavy traffic. 


A FREsH offer for the construction of a suspended 
electric railway in Berlin has just been made by the Continental 
Company for Electrical Enterprises, which has been advocating 
the scheme for nearly twelve years, and which built a trial section 
in a part of the Brunnen Strasse a few years ago. The new 





. proposal, which has been placed before the supervising authorities 


fur approval, seeks to overcome certain difficulties due to the 
narrowness of streets by making two cuts through the existing 
buildings. Apart from this circumstance the company states that 
the carrying out of the scheme would not be accompanied by any 
demands upon the city for contributions, provided that permission 
Is given to the company to utilise the narrow portion of the 
Brunnen Strasse. In the event of securing consent under the 
secondary railway law, the company would be prepared to cede to 
the city a suitable share in the net profits earned by the railway, 
but the company declines to pay a fixed charge for the grant of 
consent, as such an impost coil aids reasonably be paid out of the 
surplus on working. It would be equivalent to an unproductive 
increase of the invested capital, and would render difficult the in- 
troduction of low fares in the early years when the necessary 
traffic was undeveloped. But in case the authorities sanction the 
scheme under the conditions set forth by the company, the latter 
is era to introduce a uniform fare of 10 pfennigs (1}d.). It 
is added that no other system of high-speed railways which is 


dependent upon providing interest on the share capital can offer a 
fare capable of meeting the competition of the fares charged by 
the tramways and omnibuses, 





NOTES AND MEMORANDA. 


Orrierat returns from Chili show that the world’s con- 
sumption of nitrate during the t year amounted to 43,996,966 
quintals, an increase of 8,000, quintals as compared with the 
previous twelve months, 


THE United States Geological Survey, report-that the 
total production of Portland cement in that country during last 
year was 62,508,461 barrels, being over ten million barrels more 
than the total for the preceding twelve months. Its value.is put 
at £10,102,077. The production of natural cement-was 4,527,279 
barrels, and of Puzzolan 160,646 barrels. These figures show 
comparatively little variation. 


Tue largest weldless steel rings or shells ever rolled 
from solid ingots in the United States‘are said to be some rolled 
by the Inter-ocean Steel Company,:of Chicago, for use in crushing 
ore. Each ring is 54in. outside diameter, 20in. wide, and 5in. 
thick, with a weight of 4404 lb. They were forged under a 

-ton press, and rolled in tire-rolling machines. Prior to this 
time the maximum width of ring was 16in., and as there was a 
demand for 20in. rings, these had to be made in two pieces. 


THE last number of the “Transactions ” of the South 
African Institute of Electrical Engineers contains a paper by Mr. 
E. D, Brunner on the selection and types of induction motors, in 
which he compares the field of utility of the squirrel cage and slip 
ring motor, and discusses the various methods of starting. Stator 
windings are also dealt with, and the developed lap form with 
former wound coils, the closed slot arrangement with hand wound 
coils, and the chain and bar windings are described and compared. 
ee to the discussions on various other papers are also 
included. 


THE number of candidates at the examinations of the 
Royal Society of Arts this year was 26,283, an increase of 1241 on 
the figures for 1909. The increase in numbers, which has been 
continuous since 1883, when the examinations were remodelled 
and an entrance fee charged, has thus been well maintained? The 
increase was most noticeable in the elementary stage, which was 
started in 1901, when the number of candidates was 3902 ; last 
year the number was 10,289. There has also been a steady 
increase in the percentage of success, which .has risen from 57 in 
1905 to 66.8 this year. 


In a United States patent issued to Mr. Oscar Gros, of 
Leipzig, Germany, on September 13th, a description is given of a 
preparation impermeable to Rintgen rays. The preparation, 
which consists of white bolus coated with bismuth oxides, when 
used for filling the cavities of the body during examination, is said 
to yield an intense and uniform pret“ on the Réntgen plate. 
In manufacturing the preparation the inventor dissolves 10 grammes 
of subnitrate of bismuth in diluted nitric acid and then adds to 
the solution 100 grammes of white bolus. The mixture is then 
evaporated to dryness and subjected to calcination until nitrogen 
oxides cease to escape. 


EvipencE of the healthy growth of the British motor 
industry is afforded by the Board of Trade returns for September. 
For the nine months of the present year 8352 complete cars and 
chassis were imported, or 1833 more than in the corresponding 
nine months of 1909, while 2673 cars and chassis, or 872 more, 
were exported. Taking the values, however, it appears that the 
total value of cars, chassis, and parts imported was £3,849,700, or 
£592,900 more, whereas the export value was £1,755,400, or 
£697,400 more, the balance of increase being on the export side. 
The greater proportional value for the smaller number of exported 
cars and chassis would seem to indicate that the imported makes 
are largely of cheaper kinds. 


A REVERSIBLE De Laval turbine has been devised by 
G. De Laval and E. Fagerstrom. It consists of a vaned wheel 
which carries two concentric sets of oppositely curved vanes. 
Steam is conducted to these vanes through passages provided 
between concentric conical shells with helices in these spaces so as 
form sets of nozzles discharging the steam against the vanes for 
either ‘‘ forward ” or ‘‘ astern” direction. These conical es 
receive steam from annular chambers, into either of which it is 
admitted at will by means of a hollow conical-plug-shaped steam 
valve, having suitable ports cut in its sides. An exhaust chamber 
is provided, and the gearing and shafts, &c., are those usually 
employed with De Laval turbines. 


THE so-called “Coslettising” process for producing a 
rust-proof finish on iron is referred to in a recent issue of the Brass 
World. A rust-proofing process for ironand steel has recently been 
tried which consists in boiling the iron or steel article to be treated 
in a solution of one gallon of water, four ounces of phosphoric acid, 
and one ounce of iron filings. By this means a black coating is 
produced on the iron or steel, which protects it from atmospheric 
and other corrosive influences. As far as the protection of the 
coating against corrosion is concerned, it is stated that a piece of 
steel treated by the process and immersed in salt water for nearly 
a year has resisted its attacks, so that it is practically free from 
corrosion, while a similar piece untreated has me badly rusted. 


AccorpInG to investigations made by M. Wilhelm, 
engineer-in-chief to the Ministrie des Ponts et Chaussées, the 
estimated water-power derivable from the river Durance and its 
feeders amounts to about 500,000 horse-power. Of this total, 
only 76,000 horse-power is at present utilised, while stations under 
construction will absorb 16, horse-power, and projected under- 
takings over 100,000 horse-power: A balance of some 200,000 
horse-power, therefore, still remains for appropriation. The 
Durance has a length of 272 kiloms., rises near Briangon and 
falls into the Rhone near Avignon. On account of its steep course 
its flow is torrential, while it affords numerous falls, ranging from 
7m. to 400m. in height. The stations existing or projected 
number nineteen. 


Sacks of earth to be used in building bag cofferdams 
should, as is often stated, be only partially filled. Otherwise they 
will be well rounded and leave large crevices, which are difficult to 
close. Failure to observe this resulted in considerable extra 
labour cost in recent repair work on a water-power tailrace in 
Indiana. This cofferdam, moreover, extended across the stream, 
and was built out from both banks. As a result, the flow was 
concentrated in the centre of the stream, and sacks were washed 
away when the closure was attempted. Mr. James Wilson, in an 
article in the Electrical World, suggests that such cofferdams 
should be built from one bank. - The closure is then made on the 
opposite bank, where the water is shallow and the current is 
probably less swift. * 


Tue British Consul for Bavaria states in his report for 
1909 that the motor car industry was one of the very few German 
trades in which there was great improvement during last year. 
Severe competition, together with over-production, had caused a 
crisis in 1906, but a very important increase in prosperity took 
place towards the end of last year..: Foreign products were kept 
out of the market, while, on the other hand, the German export 
trade was successfully developed, with the result that the imports 
were reduced to 1230 tons for eleven months of 1909, as against 
1260 tons for the same period of 1908, and the exports rose to 
2500 tons, as against 1839 tons. A number of undertakings which 
were inefficiently established with regard to finance have dis- 
appeared, and it is predicted that, in spite of petrol taxes and the 
revival of tolls for motor cars, the increased prosperity will con- 
tinue. One cause of the increase in activity was the adoption of 
motor cars for the army, while another was the development. of 
aerial navigation, 





MISCELLANEA. 


THE British Consul at Santiago reports that a tungsten 
deposit has been discovered in the North of Chile. A sample of 
the ore proved on analysis to contain 77-5 per cent. of oxide of 
tungsten (= 61-46 per cent. tungsten). It is stated that large 
quantities of the mineral of this le can be preduced. Com- 
munications regarding the deposit should be addressed to the 
British Consulate, Santiago, Chile. 


THE economy of oil fuel is shown by some comparative 
figures giving the cost of fuel used during one month on board 
seven steamers plying on the bay and rivers near San Francisco. 
Figures are given for the operation of these vessels using first coal 
then oil, and the average saving in cost of fuel per month gained 
by the use of. oil fuel is 47 per cent. This exceptional gain is due 
partly, of course, to the high price of coal on the Pacific Coast. 


Ir is announced in the Times that an appeal is being 
made to the Norwegian Government for a concession for-.electric 
smelting on the Tromso iron fields, which lie between Tromsdalen 
River and the Ramfjord, and on Tromsjen Island. It is proposed 
to utilise the Malangs Falls on the Maals Elv River for power pur- 
poses, and, if the concession is granted, to begin work in the spring 
with a plant capable of produeing 700,000 tons of iron yearly. The 
ore is said to contain 35 per cent. of iron. 


ADDRESSING the Canadian Club at Calgary on the vast 
importance of the great forests to the Dominion, Mr. R. H. 
Campbell, of the Forestry Department, said there was an iramense 
mineral wealth in the Rocky Mountains and forests which they 
needed to develop. He estimated that there were 22,500,000,000 
tons of coal in the eastern section of the Rockies, besides large 
grazing areas and water power. There was no more important 
question than the development and preservation of Canada’s 
greatest natural] resources. 


AccoRDING to the plans of the engineer-in-chief of the 
United States Navy, an experimental producer gas plant will be 
fitted on one of the new ceclliers if congressional authority can be 
obtained for the diversion of a portion of the appropriation for 
steam machinery. Effort in this direction, however, wili not be 
made unless such an expenditure shall be deemed advisable by the 
authorities. There is every reason to believe that a suitable and 
efficient gas producer plant could be built at the present time for 
one of the new colliers, and, in view of the value of the data which 
would be obtained from its performance, such an experiment would 
be well worth trying. 

THE Kilnische Zeitung states that as a result of the 
recent experiments in aeruplane scouting, the German War-office 
will shortly acquire a number of aeroplanes of various types, but 
chiefly German. Some aeroplanes, manned by officers or well- 
known aviators, have already carried out overland flights, seme- 
times with a passenger, with orders to report on the numbers and 
positions of bodies of moving troops, and to ascertain the number 
of guns and the direction of fire of a battery in action. The 
results have proved generally satisfactory, and seven highly 
successful flights have been performed, each aeroplane carrying 
two men, one or both holding commissioned rank. 


A QUESTION discussed by the South Russian Society of 
Mining Engineers which may interest foreign investors in Russian 
mines is that of the ownership of underlying mineral wealth, more 
particularly in view of the partition of the land among peasants. 
In view of the evident difficulties of making contracts with the 
numerous petty landowners for working mines, the proposal has 
been put forward to make all mineral wealth State property and 
saleable independently of the ownership of the surface, with the 
right to the mineowner to obtain concession of as much land as he 
may require for the workings above ground. This proposal is not 
likely to be taken seriously as yet, but a revision of the laws on 
this subject is likely. 

“At a meeting of the Birmingham Chamber of 
Commerce on October 18th a report was presented stating that the 
English gun trade was handicapped in trading with the United 
States, not only on account of the heavy tariff on new guns, but 
also because the full tariff was charged upon guns readmitted after 
being sent back to Engiand for repair or alteration. Other 
countries permit guns returned for repair or alteration to be 
readmitted free of duty, any evasion of the regulations being 
guarded against by the attachment of a seal to the gun before it 
is reshipped. It was decided to lay the facts before the New York 
Chamber of Commerce, and request that body to maké a repre- 
sentation in favour of the Customs regulations being so amended 
as to remove the hardship complained of. 


At the Royal Society of Arts in London last Tuesday 
night, Mr. W. F. Reid, president of the Chemical Society, lectured 
to the Aeronautical Society of Great Britain on ‘‘The Use of 
Explosives in Aerial Warfare, with Some Remarks on Aerial 
Gunnery.” This was, he said, a matter of very urgent importance 
to all nations, The moral effect of a balloon coming out of the 
air and discharging explosives might at the time be considerable, 
but he did not think it would be a permanent effect of this 
new weapon of warfare. When they considered how little 
damage aeroplanes dropping explosives could really do it was 
rather consoling. He pace | with the remark which had more 
than once been made, that it would be easy for an airship to get 
here, but not so easy to get back. He thought, however, that 
they would get aeroplanes of such a speed that they.would be 
able to conquer any wind which might prevail, and with means 
like that of going through the air military men might do wonders. 


THE completion of the second chimney stack of the 
Birmingham Corporation Central Power Station, Summer-lane, 
signalised last week by the laying of the topmost brick by the 
Lord Mayor, calls attention to the rapid development of the elec- 
tricity undertaking. The power station was opened four years 
ago, with a capacity of 8500 kilowatts. The capacity has now in- 
creased to 19,000 kilowatts, and the consumption of coal has 
increased from 445 tons to 1250 tons per week. The output in 
units at the outset was 161,000; it is now 722,000. The stack is 
230ft. in height, and has an internal diameter of 15ft., and is 
almost an exact replica of the first chimney, erected rather more 
than four years ago. These stacks are not quite the loftiest in the 
city, but, taking all dimensions into account, are by far the 
largest. Between half a million and three-quarters of a million 
bricks, making a total weight of about 2750 tons, have been used 
in the foundation and stack of the new chimney, and the addition 
it means to the capacity of the works is equal to about 30,000 
horse-power. ‘ 

For the past twelve years the Belfast Corporation has 
been endeavouring to find a system of sewage disposal suitable to 
the unusual condition of Belfast Lough, with its stretches of slob- 
land foreshore. A number of —, bave been made. The 
Corporation has now adopted sedimentation tanks, instead of the 
expensive bacteriological treatment, and by this method it is 
expected that a large sum will be saved, and a high degree of 
purification of sewage will be obtained. The total figures’ are not 
yet available in regard to the cost of the scheme, but up to 
February last loans amounting to £104,000 had been sanctioned, 
while the additional amount estimated as still required is £51,000, 
irrespective of the £10,000 for the Sydenham drainage scheme. 
The sedimentation method of sewage treatment, which was com- 
menced locally in 1908, entails the construction of some large 
tanks, now being completed, and the conveyance of the sludge by 
steamer to below Blackhead, where it will be deposited in ‘the sea. 
The bacteria beds, though still in use, are now rendered obsolete 
by the sedimentation tanks, which are capable of containing 
9,000,000 gallon : 
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MEETINGS NEXT WEEK. 


Tue IystiruTION oF Civil ENGINEERS.—Tuesday, 
8 p.m., at Great George-street, Westminster, 8.W. 
Address by Mr. Alexander Siemens, the President. 

LIVERPOOL ENGINEERING Society.—Wednesday, November 2nd, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Opening Address by 
the President, Mr. Edward Allen, M. Inst. O.E., M. Inst. Gas E. 


November Ist, at 
Ordinary meeting. 








DEATH. 


On the 21st October, at 42, Gloucester-gardens, Hyde Park, W., Jonun 
CocksuRN Francis Ler, A. Inst. C.E., M.I. Mech. E., aged 76 years. 
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OCTOBER 28, 1910. 


Aeroplane Progress. 


CONSIDERING the remarkable activity that .has 
been displayed in the domain of mechanical flight 
during the year, it must be confessed that the pro- 
gress of aeroplane construction as revealed in the 
apparatus exhibited at the second annual Aeronauti- 
cal Exhibition being held in Paris is somewhat 
disappointing. It might almost be said that the 
present show is a repetition of the first, except that 
most of the aeroplanes of an obviously impractic- 
able type have disappeared, and that there is more 
uniformity in the character of the machines 
exhibited. There is the difference, however, that 
whereas the biplane formerly held sway, it is now 
the monoplane which occupies the foreground. The 
successes of the Bleriot aeroplane and the Gnome 
engine in all the principal events of the year have 
naturally turned the attention of makers to this 
type. As in all new movements, those who are 
looking to immediate commercial results follow the 
lead of pioneers who have met with most success, 
so that if the biplane should eclipse the perform- 
ances of the monoplane, there would be a run on 
the former type, to the detriment of the latter. 
Nevertheless, there is a tendency to regard the 
two types as occupying different spheres, the 
monoplane representing an essentially speed 
machine, while the biplane is looked upon as more 
satisfactorily fulfilling the conditions of a machine 
destined to carry a fairly heavy useful load. For 
this reason a good deal of prominence is given in 
the show to the utility of the biplane for military 
purposes, one of the Voisin machines even 
being fitted with a quick-firing gun. On the 
other hand, the makers of monoplanes ‘are 
not disposed to leave the field free to the biplane 
so far as concerns the load carrying capacity. By 
increasing engine powers they are hoping to drive 
monoplanes at such speeds as will allow them to 
carry heavy loads. One monoplane designed for 
military purposes is propelled by an engine of 200 
horse-power. 

All this, of course, implies the necessity of 
enormously increasing the strength of the ma- 
chines. Herein lies the principal interest of the 
show. The numerous fatal accidents during the 
present year, due to machines collapsing under 
the enormous strains and stresses to which they 
are subjected, have shown the vital importance 
of paying the closest attention to constructive 
details. There is even question of appointing a 
commission in France to examine every new 
machine, and to refuse permission to fly to those 
judged capable of resisting the maximum stresses 
they may be subjected to in flight. The machines 
exhibited have certainly a stronger and more work- 
manlike appearance than before. There is far less 
tentative experiment. in . constructive’ methods, 
and the systems of building are tending more 
and more towards uniformity. It is to be remarked, 
however, that steel tubing is making headway in the 
construction of biplanes, and in the new machine 
of Louis Paulhan, the hero of the London to 
Manchester flight, who is now’ engaged in the 
construction of flying machines, the front members 
of the planes are built up of flat horizontal strips 





joined by a large number of short diagonals. The 
uprights are very deep, and of flat oval section, and 
the whole machine conveys an idea of exceptional 
strength. One or two other machines exhibited 
show that the makers have endeavoured so to 
strengthen the construction of their aeroplanes 
as to render them as little dependent as possible 
upon the bracing of parts by piano wire. In the 
Paulhan machine the planes are long and narrow 
and very flexible, and terminate in serrated edges. 
Another experienced maker, Mr. Breguet, who has 
built all sorts of apparatus, from helicopters to 
huge flying machines, has returned to the biplane 
with long and narrow planes. The only helicopter 
is shown by Mr. Vuitton, who had a similar 
machine last year, but no public demonstrations 
appear to have been given of its ability to soar in 
the air. While some makers are lengthening and 
narrowing their planes, others are giving to them 
an increased camber, such, for example, as in the 
biplane constructed by Turcat-Méry to the design 
of Rougier, who, it will be remembered, accom- 
plished some remarkable performances on a Voisin 
machine at Monaco early in the year, until he 
nearly lost his life. These differences in design 
depend upon the aims of the makers, whether they 
regard speed as essential to the safe manipulation 
of an aeroplane, or whether they prefer to put their 
trust in a larger sustaining surface and curve. So 
far experience has shown that safety lies in speed, 
so long as the machine is able to resist the strains 
and stresses; but in the opinion of many experts 
this reliance upon speed merely reveals the defective 
character of the existing types of machines. 

The future of the aeroplane depends largely upon 
the engine, and in this direction it can hardly be 
said that any progress has been made at all. New 
engines are constantly being introduced, but so far 
none of them have given proof of superiority over 
the Gnome, E.N.V., Clerget, and other . well-known 
makes. The difficulty lies in building an 
absolutely reliable engine to comply with the 
conditions of ‘power and weight imposed by the 
present types of aeroplanes. As the powers increase 
this difficulty becomes more serious, since, with an 
augmentation of speed, the larger load carried is 
encroached upon by the bigger supplies of water 
and petrol. It is for this reason that the air-cooled 
Gnome rotary engine has gained so much popu- 
larity. The huge engines now being fitted to frail 
looking aeroplanes have done more than anything 
else to provoke a reaction against the present types 
of machines. Such machines are obviously im- 
practicable. The prevailing impression at the show 
is that the existing aeroplane represents a purely 
speed type, and that the flying machine cannot 
become really practicable until it can be safely 
driven at any speeds with engines of comparatively 
small powers. | With fixed planes and propellers 
this appears to be out of the question. There is a 
growing belief, which is supported by tests made 
with large models, that a machine of the flapping 
wing variety can be built to offer great stability 
and be capable of travelling at good speeds with 
small powers. A great deal of inventive talent is 
being exercised in this direction, and at the show 
a large flapping model is shown at work and 
flies with astonishing ease. It is argued that a 
full-sized flapping machine would not require an 
engine of more that 10 or 12 horse-power, so that 
an ordinary type of automobile engine, offering 
absolute reliability and needing only small supplies 
of petrol and water, could be fitted. The general 
opinion at the Paris show is that aeroplane con- 
struction has now reached a point beyond which 
it is difficult to make much further progress with- 
out adopting entirely new principles whereby tl:e 
motive power shall be utilised to better advantage. 


The New Spirit. 


SOME day the world will be compelled to face a 
problem which it has evaded for a hundred years 
or more. When Arkwright invented his spinning 
frame the hand workers broke his models and 
wrecked his mills, as they had done Hargrave’s 
jenny before, for fear that the new machine would 
rob them of their work and bread. They were 
wrong. The spinning frame, far from depriving a 
single man of his occupation, found employment for 
thousands. This case, and a score of others like it, 
have been used time without number to prove that 
the opposition of hand labour to machinery is not 
well founded. The argument is still used, but by 
honest men with less absolute conviction of its truth. 
It is at last being admitted little by little that not 
only does the introduction of machinery lower the 
demand for skill—not necessarily with a reduction in 
wages—but it does in certain cases actually displace 
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labour.. Whilst England was the workshop of the 
world thespinning jenny and spinning frameargument 
was sound. There was more demand for the product 
than there was labour to satisfy, and’every improve- 
ment in textile machinery meant increase of the 
demand. Let us suppose, however, that the demand 
reached a limit beyond which it could not increase, 
or had gone even further, and was actually falling 
off, what would the condition be? Is it not 
obvious that every augumentation of the rapidity 
of machinery would put more workmen out of 
employment ? That is a position to which all 
nations are tending, and is the essential cause of 
unemployment. A great deal is written about the 
lack of work and its causes, too often in blindness 
of the very simple and obvious fact that there is 
not sufficient work in any country under the sun 
to find employment for its whole working population. 

So far the proposition is all one-sided. It is the 
proposition as it is presented by the pedagogues of 
the new spirit, who urge that work should be 
given at any cost, and who regard all industries, 
from railways to County Council schools, simply 
and solely as a means of providing work and wages. 
But the other side of the picture is no less 
important ; indeed, it is of far greater importance, 
for upon it the very existence of an industrial nation 
depends. If it were in the power of any nation to 
isolate itself entirely from its fellows, and to live 
solely. and wholly upon its own resources, neither 
selling nor buying any commodity from other 
nations, then it might on theoretical ground be 
possible for that nation, by suitable legislation, so 
to arrange its productive capacity that every worker 
was fully employed. But as soon as any form of 
barter is entered into with another nation, then 
international competition is established, and in 
order to obtain a place on a foreign market, means 
must be sought for reducing the cost of production 
below that of other nations competing for the same 
market. Where labour is very cheap, able and 
content to live on very little, it is possible to com- 
pete without the aid of machinery. But where 
labour is expensive, as in Europe and America, no 
way has yet been discovered of reducing the cost of 
manufacture comparable in any degree with that of 
improved machinery. Hence, it comes about that, 
though we may find ourselves unwillingly forced to 
admit that machinery does cause unemployment, we 
recognise that the lack of machinery would cause 
far more. Consider, but for an instant, the state of 
affairs that would arise if every machine loom in 
Lancashire were stopped, and there were a return 
to hand weaving. For a time, in the effort to com- 
plete existing orders, every man, woman, and child 
who could be pressed into the service would find 
employment, but no subsequent orders could be 
expected, for even if the rate of delivery could be 
maintained, the price would have to be enhanced 
to feed the millions of mouths that had replaced 
machines. Coal is cheaper than meat and bread, 
and steam than muscle. For about 2 lb. of 
coal costing, say, one tenth of a penny, we 
can produce for one hour the work of ten 
men; for 20 lb. of coal, or a pennyworth, we 
can do the day’s work of ten men. To feed 
men, instead of boilers, we must spend at least 
one hundred times as much per day. Beef has 
no chance in competition with coal. We find our- 
selves then willy nilly forced to employ machinery, 
for we must exchange commodities with other 
nations, since isolation in our case would mean 
starvation in less than a month. We must com- 
pete in foreign markets, and to compete we must 
reduce our labour costs of all kinds—both for pro- 
duction and transport—to the minimum. 

It may seem to many that this simple 
economic law is too obvious to need state- 
ment. Those who think so must have failed to 
observe that what we have called a new spirit is 
gaining ground in certain circles. Workers in 
many different branches of employment are be- 
ginning more and more openly to declare that they 
have a right to demand occupation. Unmindful 
of the law we have enunciated that labour costs 
must be reduced, they desire to see them increased 
both by raising the wages of the individual and by 
employing greater numbers. Every effort to 
economise labour is resented. Only last week 
three railway managers, headed by Lord Claud 
Hamilton, resigned their places on the Council of 
the London School of Economics as a protest 
against a speech by Mr. Sidney Webb which sup- 
ported this false point of view, and at two recent 
meetings of the London County Council there have 
been demonstrations of teachers demanding employ- 
ment from the Council, although it had not been 
proved that an increase of the school staffs was 
necessary. These are straws, amongst many 





others, which show how the wind blows. They 
prove clearly enough that certain economic prin- 
ciples are not understood, and it is necessary that 
these principles, simple as they are, should be occa- 
sionally repeated. 


Standardised Locomotives. 


THE Engineering Standards Committee have 
issued three reports on Standard Locomotives for 
Indian Railways. The first appeared in 1903, the 
second in 1906, the third in the present year. 
Commenting on this last, in our issue of March 10th, 
1910, we argued that no standard would be recog- 
nised as final, and we concluded by saying, “ We 
venture to suggest that the reports would make an 
admirable text for a paper to be read before the 
Institution of Mechanical Engineers. Such a paper 
ought to be eminently interesting and instructive.” 
Probably the paper read on Friday night by Mr. 
Cyril Hitchcock may be regarded as a result of our 
suggestion. We give a summary of the paper and 
of the discussion which followed it elsewhere. 
The first point worthy of notice about Friday 
night’s proceedings was the conspiracy of silence 
which manifestly exists among Indian engineers. 
We believe that there were several in the hall. 
Many in London had been specially invited to be 
present. Mr. Aspinall, general manager of the 
Lancashire and Yorkshire Railway, and himself a 
member of the Standards Committee, made a 
forcible appeal to Indian railway men for state- 
ments of facts, or expressions of opinion, concerning 
the standard engines. It was, he said, of great 
importance to learn how these engines were 
performing. Were they doing their work right, 
and at a moderate cost? Were they better than 
the engines they superseded? He called upon a 
number of gentlemen by name, but there was no 
response. One, indeed, flatly though courteously 
refused to open his lips on the subject. Thus 
defeated, Mr. Aspinall called upon others. Our 
readers can judge for themselves of the value of 
what was said. No information whatever was 
forthcoming on the only Indian points of real 
interest. 

If, however, the discussion was a failure in one 
respect, in others it was instructive. It threw a 
curious side-light on the management of the affairs 
of Indian railways. Mr. Hitchcock gave the 
reasons which led to the intervention of the 
Standards Committee. In 1901 the locomotive 
superintendents of India held a conference, at 
which it appears to havé been decided that the 
number of types throughout the country should be 
limited; and that an effort should be made to 
produce locomotives interchangeable on the various 
lines. After several: meetings and discussions, the 
matter was referred by the Secretary of State for 
India to the Engineering Standards Committee. 
The three reports are the result. The situation is, 
it will be seen, unique. No one in his senses would 
dream of suggesting the standardisation of loco- 
motives in this country. No doubt it results 
largely from the very peculiar conditions under 
which orders for locomotives are given out 
here. The facts are quite well understood, and 
sharply, if privately, criticised by those most nearly 
concerned. We prefer to follow the example set on 
Friday night, and say nothing further about them. 
The whole subject, indeed, may with more profit 
be considered from quite another point of view. The 
Committee, in their three reports, have suggested 
for use types of locomotives which they regard with 
a few exceptions as standard. They do not standard- 
ise details but types. We have freely criticised 
these types from time to time. We have pointed 
out that to fix on types wa3 to stop progress, and 
the facts have fully justified our arguments. One 
speaker told his audience that the ink was hardly 
dry on a set of drawings before it was found that 
something much more powerful was needed. It is 
the continual flux of events that is responsible for 
the issue of so many reports. The standardisation 
of any type of locomotive is moonshine. Is, 
then, standardisation altogether impossible? Not 
at all; but let us clearly understand the nature 
of a possible standardisation. A new type of 
engine is devised in this country. One or two were 
built and tried. The result is satisfactory, and 
twenty were put in hand. Now the dimensions of 
every part of these engines can be and ought to be 
standardised. The result would be that every part 
would be interchangeable among the engines of that 
group. It may very well be argued that this 
interchangeability, or duplication as it is sometimes 
called, is of little value. The taking of a leading 
spring out of one engine undergoing repair to put 





into another engine which needs no repair must bg 
an event of rare occurrence. Peter is very seldom 
robbed to pay Paul. The real advantage must bg 
sought in quite another direction. Standardisation 
of the right kind permits a locomotive superin. 
tendent to keep in store all the separate parts of 
his engines, so that when a locomotive comes in foy 
repairs it need not be detained waiting for parts to 
be made or machined. The loss by demurrage 
is minimised. There is no chance of mistakes 
occurring due to hurry. Maintenance costs are 
considerably reduced. Even if standardisation of 
this kind were costly—which it is not—it would 
be worth the money. It was mentioned by one 
speaker as a curious thing that if two groups of 
engines are built to the same drawing by different 
firms, it rarely, if ever, happens that the parts are 
really interchangeable. Take, for example, the 
holes or eyes in the ends of springs. There may 
be such differences that the springs of one maker 
will not fit the pins of another maker. Yet both 
builders have apparently worked with equa! care 
to the drawings. The truth is that it is impossible 
te work sufficiently close to drawings. The 
purchaser should either supply his own jigs 
and templates and gauges, or he should satisfy 
himself that those of the contractors are 
standardised, and therefore precisely the same 
for each maker. Failing this precaution dupli- 
cation is unsatisfactory, if not impossible. Of 
course, all this demand for minute accuracy 
is the result of the perfection to which measuring 
instruments on the one hand, and machine tools 
on the other, have attained. Twenty years ago it 
would not have been asked for, and it is doubtful 
if it could have been obtained if wanted. Yet our 
railway work seems to have been very well done. 
We have suggested one subject for a paper. The 
result has not been as contenting as we could have 
wished, yet we now venture to suggest another, on 
the comparative cost of the maintenance of locomo- 
tive engines in 1890 and 1910, or any other period 
sufficiently far apart. It would, we believe, be 
quite practicable to eliminate conditions which 
would illegitimately affect the results. The 
information needed is the effect of standardisation, 
or, to put it in another way, of minute accuracy of 
workmanship, in reducing wear and tear and the 
cost of repairs. 

As to the standardisation of types for India, it 
appears that after seven years’ trial that country is 
no nearer to having standards than it ever was. 
There is not a scrap of evidence available to 
enlighten the Standards Committee as to the result 
of its labours. It would seem that they have not been 
eminently successful. The locomotive is the slave 
of circumstances ; and when we bear in mind the 
enormous size of the country, the variety of 
climate, the mountains to be climbed in one direc- 
tion, the level plains to be traversed in another ; 
the characteristics of the men working the traffic 
on the one hand, and on the other the infinite adap- 
tability of the locomotive, and the ease with which 
it may be specially designed for work under any 
particular set of conditions, it appears to be at once 
impossible to standardise with benefit; or to fail to 
stultify invention by the attempt. The men in 
India who are working the railways must know 
better than anyone in this country can know just 
what they want, and the preparation of designs 
ought to be entrusted to them. That they should 
insist on the standardisation of parts may be 
regarded as imperative. But with such standardisa- 
tion we think the functions of the Committee might 
with advantage begin and end. We may add that 
in this direction they have not even begun. 


Irish Railways. 


THE recent Irish Railway Commission having 
finished its work, it would appear that its recom- 
mendations are to be allowed to filter through to 
the proper authorities in the customary haphazard 
and tardy manner. The Chief Secretary for 
Ireland, in replying to a deputation from the General 
Council of Irish County Councils which waited on 
him last week to put its views of the situation 
before him, remarked somewhat laconically that he 
had spent many hours of his holiday in reading the 
Commissioners’ report, and that he would send 
copies of the Blue-book to his colleagues. Thus 
the laborious results of four years’ careful work is 
being to all intents “shelved” until a more con- 
venient season. But if the picture, drawn in the 
report, of the Irish railways and their depressing 
and repressing effect on Irish trade be true, the 
urgent necessity for immediate action should be 
apparent to Mr. Birrell, and no considerations, 
such as the fact that the country is at present 1n 
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the throes of a scheme for land purchase, should be 
allowed to interfere with the fulfilment one way or 
the other of the Commissioners’ recommendations. 
On the other hand, we may hope that Mr. Birrell’s 
none too encouraging reception of the deputation 
was due to a belief that in the minority report the 
best remedy for the Irish railway situation is to be 
found. The deputation, of course, was fully agreed 
that the majority report, with its prospect of a 
Government subsidy, would yield the best results. 
But we cannot help noticing the strong ex parte 
feeling displayed in its recommendations. As we 
noted at the time when we were reviewing the 
Commissioners’ work, the scheme outlined by the 
majority report would put a strong preponderance 
of County Council representatives on the governing 
body controlling the working of the amalgamated 
lines. Indeed, the system of election to this body 
would practically ensure that the lines would be 
entirely controlled by the County Council element. 





THE SHIPBUILDING LOCK-OUT. 


THE position created by the ‘‘ black squad’s’’ rejection 
last week of the provisional agreement between the Ship- 
building Employers’ Federation and the officials of the 
soilermakers’ and Shipbuilders’ Society is a most unfortu- 
nate one, for it means the prolongation of the lock-out, 
which has already been in force since September 3rd, and has 
been the cause of wide-spread distress and destitution in 
many branches of trade which largely depend upon shipbuild- 
ing, while thousands at the shipyards are idle because the 
action of the boilermakers prevents anything like regular and 
full operations being carried on. Both in Scotland and the 
North-East of England there are steel works entirely laid off, 
though their proprietors have abundance of orders which 
have been given out by the builders at home and abroad ; but 
these cannot be proceeded with because the buyers, being 
unable to go on with with the work while their yards are 
practically idle, do not give out the necessary specifications. 

It is difficult to see what the men who voted against the 
ratification of the York agreement hope to gain by their 
action, when they know that their association is ngt now 
equipped for war. That fact was strenuously represented to 
them when the papers for the ballot were sent out ; then it 
was made clear to them that there were no longer any funds 
for distribution as lock-out pay. Acontinuation of the lock-out, 
therefore, means greater distress than ever, not only among the 
platers, riveters, caulkers, &c., who were locked out, but 
also among the many thousands who are thrown out of 
employment involuntarily, their work being stopped until 
the locked-out men choose to restart. Some of the boiler- 
makers, it is said, think they have certain of the employers 
in a cleft stick, as it were; these builders have orders on 
their books which they must complete without delay, and it 
is hoped by the men that such employers will break away 
from the Masters’ Federation and open their yards. This 
action would probably bring the lock-out to an end, but it is 
not likely to be taken, for the employers are “firm and 
united.’’ A report was circulated that Swan, Hunter and 
Wigham Richardson and Co., Limited, of Wallsend-on-Tyne, 
would secede from the employers’ association and open their 
yard at once, but that report was quickly repudiated by Mr. 
Hunter, who is the vice-chairman of the Employers’ Federa- 
tion. He stated that there was perfect unanimity among 
the employers. The only argument advanced by the mal- 
contents for their action is that if they gave up the strike 
weapon they ‘‘would stand utterly defenceless against 
aggression, they would have no power to demand redress of 
grievances,’’ which is an assertion not in accordance with 
facts, and if it were so, certainly such a result as was revealed 
by last week’s ballot would not have been forthcoming, for, 
out of a membership of 50,000 in the Boilermakers’ Society, 
only 19,000 took the trouble to vote, and actually one vote of 
one man in five has prolonged the dispute and the stoppage 
of work. At least 30,000 men outside the Boilermakers’ 
Society are deprived of their means of livelihood, bread- 
winners of families not directly interested in the cause of the 
dispute, and it is readily to be believed that the course taken 
by these boilermakers is severely condemned by the other 
operatives, 

Mr. Shackleton, remarking upon the struggle the 
other day, said there was a danger that in the recent ballot 
the most effective point of trades unionism was lost sight of, 
namely, collective bargaining. The rank and file should 
remember that their officers and executive committee knew 
more about general conditions than individual societies 
possibly could. If there had been full trust in the leaders of 
the Boilermakers’ Society, the present state of things would 
probably never have arisen, for the masters were quick to 
appreciate any discussion among the men. 

On Friday last a meeting of the Executive Board of the 
Shipbuilding Employers’ Federation was held at Carlisle to 
consider the position of the boilermakers’ lock-out, in view of 
the vote of the men against accepting the provisional terms 
of the agreement arranged at the York conference. There 
were present Mr. F. N. Henderson, Glasgow, president of the 
Federation ; Colonel Saxton White, Walker, vice-president ; 
Sir Theodore Doxford, Sunderland; Mr. W. H. Dugdale, 
Sunderland ; Mr. James Readhead, South Shields; Mr. M. 
U. James, Jarrow ; Mr. Edwards, South Shields; Mr. A. W. 
Samp-on, Fairfield; Mr. John Hamilton, Port-Glasgow ; 
Mr. J. W. Luke, Clydebank ; Mr. James Fullerton, Paisley ; 
Mr. Charles Connel, Scotstoun; Mr. John Ward, Dumbarton; 
and the secretaries of the Federation, Mr. Thomas Biggart, 
Glasgow, and Mr. Hartley B. N. Mothersole, Newcastle. It 
was officially reported as a result of this meeting that the 
decision of the employers was absolutely unanimous that the 
lock-out must continue. This decision created no surprise, 
for it was only what might have been expected. Some 
believed that the employers would have resolved to close the 
yards entirely, as so little is being done, and that in great 
part by the apprentices. 

Naturally as the deadlock continues through the action of 
the men the next step must come from their side. It has 
been suggested that as the recent vote of the members of the 
society was not a representativa one, so few voting, a second 


ballot should be taken on the terms of the York provisional 
agreement. A vote can be taken under certain conditions, 
for if there are no developments by the end of the month the 
boilermakers’ executive can bring into operation Rule 82 of 
the Constitution, which is to the effect that if a dispute has 
not been settled within eight weeks a vote shall be taken as 
to the continuation or closing of the dispute. In this case 
a vote of the members not locked out must be taken, and the 
men locked out must remain neutral. A two-thirds majority 
is necessary to bring the dispute to anend. On Monday 
this week the Executive Council of the Boilermakers’ Society 
had a meeting, and it was reported that the decision was to 
circularise the branches to the effect that the last vote was 
not representative of the society, and bearing in mind the 
financial position of the organisation, an appeal would be 
made to the members who abstained from voting last week 
to take part in the second ballot. It is believed that such a 
ballot would result in favour of accepting the agreement. 
Another vote will certainly be taken, either under Rule 32 or 
otherwise. However, while there has been a meeting of the 
Executive Council of the Boilermakers’ Society, as noted 
above, none has been arranged yet of the Boilermakers’ 
Representative Committee, and as the next move rests with 
the men, their action is awaited with the utmost interest. 
It has been affirmed in some quarters that the lock-out may 
last till Christmas, but that can hardly be the case, taking 
into account the lack of funds in connection with the society 
and the absence of lock-out pay. It is stated that the 
majority against the York agreement last week was almost 
wholly composed of riveters, who are reported to have during 
the last twelve months been the most troublesome of the 
workers, and have most frequently gone out onstrike. They 
made applications for advances, and if not granted without 
delay threw down their tools. It seemed generally to be a 
case of their doing the work on their own terms only. 
There has naturally, since the rejection of the York agree- 
ment, been a tendency towards the withdrawal of public 
sympathy from the men, and the boilermakers who voted in 
favour are reported to have been discussing the idea of the 
formation of a new society. 

The chief objection of the men who voted against the York 
agreement is to the finesclause. They say that although the 
fines will be paid to and collected by the society, they will 
nevertheless be imposed at the instigation of the masters. 
The proposal to refuse employment for six or twelve months 
to the men not paying their fines is condemned as an illegal 
punishment which no body of employers has a right to inflict. 
Many of the men hold that the fining is not a measure to 
enforce the authority of the executive of the society, but 
really means further victimisation. It is a weapon that 
should never be put into the employers’ hands, and would 
be as bad as the character-note system which was introduced 
last year. The employers came a long way to meet the views 
of the men, and acted in a most conciliatory manner at 
York. The men therefore cannot expect to obtain any 
better terms, and it can only be inferred that those who 
voted against the agreement are continuing their repudiation 
of the authority of the executive and of the rules of the society. 
Practically the result of the ballot was the expression of a 
want of confidence in their leaders, and a rebellion against 
all discipline. 

The lock-out has lasted since September 3rd, and has left 
the Boilermakers’ Society and the Federation of Trades 
Unions the poorer by £52,000. It is calculated that the loss 
of wages to the boilermakers alone will not be less, but, in 
fact, considerably more than £150,000, and that the total 
loss of wages to all hands is fully double that. There are as 
many other men thrown idle at the shipyards as there are 
boilermakers locked out. The whole situation gets. more 
serious every day, and this is to be regretted, taking into 
account the reyival of the shipbuilding industry. It is most 
desirable that full work should be resumed without delay, in 
order to get on with the construction of the vessels which 
shipowners are pressing to have delivered to them. It can- 
not be denied that the employers are extremely anxious to 
proceed with work. 

It is also argued that the continuation of the lock-out con- 
stitutes a grave national menace, for there are no fewer 
than forty-six British warships at present under construction 
in various British yards. On the Tyne there are ten warships 
being built, including the 20,250-ton battleship Hercules, 
and the 22,500-ton battleship Monarch ; while on the Clyde 
eight shipbuilding firms have orders for the construction of 
twenty-six ships for the Navy, including the 22,500-ton 
battleship Conqueror, and the 20,250-ton battleship Colossus, 
and the 18,806-ton armoured criiser New Zealand. At 
Barrow the 26,000-ton armoured cruiser Princess Royal is 
being built. The building of fully thirty of these vessels is 
being delayed by the attitude of the men, and it is also inter- 
fering with the construction of the engines for vessels being 
built in the Royal Dockyards. Thus it is argued that the 
action of the men means nothing more or less than a 
national danger. 

It will be remembered that while the recent ballot was 
being taken some delegate of the men who had been present 
at the York conference published anonymously a statement 
that the agreement was not unanimously adopted, for seven 
representatives on the men’s side disagreed with it. This 
no doubt had its influence in inducing some of the men to 
vote against the ratification of the arrangement. The joint 
secretaries of the employers have naturally called attention 
to this statement. They say that the Federation have 
observed with regret the failure on the part of some, at least, 
of the representatives who met at Ycrk to carry out the 
unanimous undertaking to recommend the agreement then 
reached to the acceptance of the members of the Society. 
This undertaking was quite clearly shown in the official 
shorthand notes of the conference, and extracts from this are 
given. The chairman said:—‘‘We presume that the 
proposals you have put before us now are such as you 
are prepared unanimously to recommend to your members 
for acceptance,’’ and Mr. Hall, the men’s secretary, 
answered: ‘‘ That is so, Mr. Chairman.’’ Again, the chair- 
man said: ‘‘ I understand that every representative here is 
prepared to recommend the proposals to his constituents for 
acceptance.’’ (Cries of ‘‘Yes’’). Further the chairman 
remarked : ‘‘ We have your word that you are unanimously 
agreed that you will recommend it to your constituents.’’ It 
was naturally considered a breach of faith for any member to 
issue such a statement as appeared last week at such a 
critical juncture. 

Probably the only people who are profiting by the con- 
tinuation of the deadlock are the shipowners. The delay in 








the completion of new vessels comes at a time when freights 








are reviving, and the scarcity of tonnage is being generally 
felt. That is helping on the advances in rates of freight, 
both in the outward and homeward markets. It is years 
since tonnage was so scarce as it is now, and rates are rising 
all round. 

LATER. 


Since writing above, a representative meeting of the Boiler- 
makers’ Society, held at Newcastle, has decided to have a 
second ballot, and will circularise each member of the society 
instead of the branches affected, setting out the terms of the 
York agreement, and advising that these are the best terms 
they are likely to get, as the masters have determined to 
make no further concessions. 








DOCKYARD NOTES. 





THE Matin states that a remedy has been found for the 
defects in the guns of the cruiser Edgar Quinet. 





TT is reported that the German Dreadnought cruiser Von 
der Tann has attained a speed of 27.398 knots on a measured 
mile, and has touched 28.124 knots. 





A RETURN has just »een made by the order of the House 
of Commons showing the expenditure of the leading Powers 
upon warship construction. The most striking feature is the 
great increase in the German vote. In 1901-1902, when the 
British vote for new construction and armaments was 
£10,420,256, that of Germany was only £4,653,423 ; for the 
present year the votes are respectively £14,957,430 and 
£11,392,856, the percentage of increase in the one case being 
43 and in the other 144. Compared with these amounts 
the sums voted by other Powers are, with the exception of the 
United States, almost insignificant. The total of the United 
States vote is £6,889,005; then follow in succession France, 
£4,977,682; Japan, £2,692,260; Italy, £2,161,200; and 
Russia, £1,424,013. 





IT is announced that three of the five cruisers ordered this 
week from Clyde and North of England builders are for the 
Colonies—one each Australia, New Zealand and Canada. 
The Admiralty is responsible for the New Zealand ship, but 
the Australian and Canadian Governments will pay the 
builders direct. The other two are to be built for the 
Admiralty under this year’s estimates. 





IT is stated that the name Royal George is to be re-intro- 
duced in the Royal Navy, and that oneof the battleships to be 
built under the current year’s programme will bear thathame. 
The last Royal George was the vessel which capsizei at Spit- 
head, with great loss of life. 





FoR the last eighteen months or two years extensive 
dredging has been carried out in Fountain Lake, Portsmouth, 
so that what was formerly a small, narrow creek, leading from 
the north corner of the Dockyard to the Corporation wharves 
at Flathouse, is now a wide and deep sheet of water, into 
which the main entrance to the big basins opens, and through 
which only can Dreadnoughts pass to No. 15 Dock. A 
viaduct is to start from the Flathouse side of the basin 
entrance, and railway lines are to be laid on it, so con- 
necting the floating dock side with the railway system of 
the Dockyard. The floating dock is 600ft, long overall, about 
110ft. wide, and it will have a lifting power of 35,000 tons. 





ALTHOUGH no official announcement has yet been made 
as to the proposals for altering the working hours of the Royal 
Dockyards, it is fully expected thaf the Admiralty will 
shortly issue a memorandum on the subject. 





WITH reference to the question as to whether the Royal 
corps might not be strengthened in order that the supervision 
of contract work could be better carried out, the London 
correspondent of the Glasgow Herald writes :—‘‘I have 
heard it suggested outside the Admiralty that too much of 
the time and attention of the present staff is devoted to the 
overhauling of contractors’ p!ans and the verification of 
details. If less of this kind of work were done the pressure, 
it is contended, would be greatly relieved. Of course, the 
official view may be that the overlooking is necessary. It 
would be interesting in these circumstances to know upon 
what the official opinion is based. For instance, how does 
the British practice compare with the practice of foreign 
Governments who have had work done in the United King- 
dom? Or, better still, how does the Admiralty practice 
compare with the practice followed in the case of the three 
Clyde-built Australian destroyers ? ’’ 





ON October 15th the Japanese battleship Kawachi was 
launched. The Setsu is expected to be launched at Kure 
next March. These ships will be replaced on the slips by the 
two 18,000-ton cruisers which have been so long projected, or 
else by battleships of 23,000 tons. 





THE Brazilian destroyer Sergipe has just left Messrs. 
Yarrow’s yard, at Glasgow, to start on her voyage to Brazil. 
The Parana left last week. These two vessels are the last of 
he ten destroyers ordered by the Brazilian Government from 
Messrs. Yarrow, and their departure witnesses the completion 
of an important and efficient addition to the Brazilian Fleet. 
It is interesting to note that in spite of the firm’s move from 
London to Glasgow during the early part of the execution of 
this contract, the vessels have been delivered some months 
before the contract date. 
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THE EXTRACTION AND COLLECTION OF DUST 
IN MANUFACTURING OPERATIONS. 


THE tendency of modern legislation in connection with 
industrial affairs is towards the improvement of the surround- | 


| remains in suspension. 


extraction it can be removed, collected, and becomes an asset. 
Numerous other instances will occur to our readers. 


One of the best known means of dust collection is the | 


“‘Cyclone,’’asimpleappliance, consisting ofa conical sheet-iron 


By a pneumatic system of dust | 


— 


designed for use in all cases where it is desired to free large 
volumes of air from dust. The appliance consists of 
number of vertical tubes of more or less porous fabric 
grouped between a top and bottom casing. The dust-liden 
air is forced into the top casing by means of a fan and jg 


chamber into which the dust-laden air is driven by a fan, the distributed among the tubes or sleeves, the top chainber 


ings of the workers in all trades. Not only is it advantageous 
from the hygienic point of view that the atmospheric conditions | 
in factories should be wholesome, but in many cases the 
production of a pure atmosphere is accompanied by a direct 
gain to the employer. For instance, in grinding shops 
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Fig. 3-THE REFORM WET SYSTEM APPARATU 
Fig. i-CYCLONE DUST COLLECTOR ~ . ° 


attached to engineering works, by the adoption of suitable | collector thus forming an open iron conical termination to 
appliances, the atmosphere can be kept practically free from | the wind trunk—see Fig. 1. A whirling motion is set up 
emery dust, and the dust, by the aid of the same appliances, | within the machine which causes a separation of the dust 
can be collected and utilised overagain. In blanket panei from the air. The dust is delivered at the lower end or apex | the pores of the tubes. Some of the dust adheres to the 
the fluff given off from the machines employed can _ be | of the cone, and the air freed from matter in suspension is | inside walls of the tubes, and from these it is removed |) 
collected in the process of cleansing the atmosphere and has | passed out through a tube at the top. There is no filtering | mechanically operated brushes, which are caused to move up 
a market value for upholstering purposes. In cabinet making material to clog up, and little or nothing to get out of order, | and down in the tubes. The dust falls into the bottom 


being constructed to give as nearly as possible an even 
pressure-of air on each tube. The dust thus gravitates down 
into the bottom casing and the air finds its way out through 
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Fig. 2-THE REFORM SUCTION DUST COLLECTOR 


works, too, the sawdust and chips can be pneumatically | while the fixing and attention required are very slight. For | casing, from which it is taken by a scraper to a collecting 
drawn away from the machinery and can be utilised with | paper mills, rubber works, woollen mills, blanket works, | worm and then discharged. The casing may be of either 
advantage for heating steam boilers to help to drive the | wood cabinet works, and emery grinding operations this | wood or iron, and the texture of the sleeves is varied accord- 
wood-working machinery. Again, in rubber works, where the | machine is well adapted. | ing to the nature of the dust. The pressure used in this 
rubber thread in bundles is brought to the spools, and is there Another form of dust-collecting apparatus specially adapted | form of filter is from 2in. to 24in. water gauge. 

arranged for the weaving frames, French chalk is liberated, | to deal with fine dust is the ‘‘ Reform ”’ filter. This is made to In Fig. 2 we give sectional illustrations of the ‘‘ Reform’’ 
and unless some means is provided to clear the air this chalk | work either with pressure or suction. The pressure collector is | suction dust collector. This machine consists essentially of 
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a number of tubes or sleeves of cloth arranged vertically in 
a wooden or iron casing. These are open at the bottom for 
the admission of the dust-laden air and closed at the top. 
The outlets are situated on the top of the machine, and are 
connected to the suction side of a fan, which draws air in 
through the sleeves and through the material of which they 
are made, leaving the dust behind. In order to ensure this 
result materials of different texture are employed, according 
to the nature of the dust to be dealt with. The most 
juteresting feature of the machine, perhaps, is the means by 
which the sleeves are automatically freed from the dust which 
adheres to their surfaces. This is done by periodically 
shaking the sleeves, which are grouped in sections containing 





tion—Fig. 3—the apparatus consists of two portions, namely: 
—(1) An exhauster with a specially designed blast wheel F, 
a water spraying device D, and a special inlet for dust-laden 
air; (2) a collecting chamber within which are arranged a 
series of baffle plates B. This collector has an air 
outlet through which clean air is exhausted to the outside 
atmosphere, and a dirty water outlet to conduct the water 
and dust to a settling tank. The action of the apparatus is 
as follows :- The water is led to the spraying device D, in 
which it is split up into a fine spray and thrown out by cen- 
trifugal action, so that the particles of water are exposed to 
the effect of the vanes of the fan wheel. These vanes further 
break up the particles of water, so that inside the fan an 





s 
: 
: 
, 


Fig. 4—CARD ROOM WITH SIMON DUST COLLECTORS 


four or eight sleeves, according to the size of the machine, 
each section forming a complete filter in itsclf. The 
assembled sections are placed over a hopper, which also 


forms the inlet chamber. The upper ends of the sleeves | 


in each section are fastened to a frame, which is sup- 
ported in the centre by a spiral spring. A worm-driven 
double-grooved cam above each section first throws over a 
two-way valve on the inlet branch, shutting off the section 
from the fan and opening it to the atmosphere, so that air is 
drawn from the outside to the inside of the sleeves. While 
the valve remains closed, an edge cam is thrown into gear, 
which depresses the spring and slackens the sleeves. It then 
allows them to spring quickly back to their stretched condi- 
tion, thereby administering a sharp shaking which effectively 
cleans them. Finally the cam is thrown out of gear, and the 
whole operation is repeated on the next group of sleeves. | 
The dust falls into the hopper, in which the heavier particles | 
have already deposited themselves, by the expansion of the 
incoming air. It is conveyed from this chamber to a suit- | 


| suction pipes are undesirable, and the apparatus used must be 
| of such a design as not to interfere with the working of the 


| 





Fig. 5—SIMON DUST COLLECTOR IN POSITION 


| 
able receptacle by means of the worm with a sealed outlet. | 
For this type of filter a vacuum of from din. to Gin, water | 
gauge is required. | 
A further method of separating and collecting dust is | 
known as the ‘‘ Reform’’ wet system. This is particularly | 
adapted for dealing with those kinds of dust which are | 
insoluble in water, but, on account of their fineness, would 
othérwise require a more expensive apparatus to deal with | 
them. This system, we are informed, has been extensively | 
adopted in Germany in connection with high temperatures | 
up to 200 deg. Fah., where textile filters would be out of the 
question. As will be seen from the accompanying illustra- 





| rooms. The conditions obtaining in this department render 


intensely wet atmosphere is produced, which drenches the | 
dust brought along with the air through the suction inlet. | 
The mixture of air, water, and dust is blown into the | 
collecting chamber, where it meets the baffle plates B. These | 
cause the dust-laden water to fall to the bottom, whence it is | 
drained off, and the purified air takes the path indicated by 
the arrows. The apparatus is strongly built of sheet steel, | 
reinforced with steel angles, and the fan shaft rurs in ring- | 
oiled water-tight bearings, mounted on a substantial founda- | 
tion. The water consumed is very little, only that due to | 
evaporation, as the same water can be used over and over 
again, and the quantity in circulation depends on the nature 
of the dust. This form of separator has been adopted for | 
withdrawing the dust and fumes from the drying drums o 
briquette-making plants. 

In cotton spinning mills a problem of some difficulty has 
presented itself in the collection of the dust in the carding 


the solution of the problem somewhat complicated. Large 


carding engine. The dust is liberated chiefly during the 
process of stripping the cylinders and doffers. The bulk of 
this dust comes away from the stripping roll itself, but in 
collecting it there is a possibility of carrying away the ‘“‘ fly ’’ 











its full length, is a guard or baffle plate, which is intended to 
permit of the extraction of the dust while preventing the fly 
from being drawn up the tube. When not in use all the 
down pipes are bent at an angle of about 45 deg., and the 
valves are then closed. The stripper, after starting the fan, 
proceeds with his stripping roll and hood to the first carding 
machine. Here he places his stripping roll in position and 
slides the end of the branch on the hood into the down pipe 
above, and the latter is moved about its joint until the hood 
fits over the stripping roller. This action automatically 
opens the valve, and the exhausting action of the fan com- 
mences on the roll. The stripping roll is then started as 
usual. The dust drawn off from the machines is delivered 
through the fan into the mill dust tower or into a collector. 
It should be mentioned that the fan is situated at the end of 
































Fig. 7~ HINGED DUST COLLECTING PIPE 


the main horizontal pipe, and has specially shaped vanes to 
prevent the accumulation of fibrous material. The power 


f | required to drive the, fan is very slight. At Messrs. Ashworth, 


Hadwen and Co.’s mill at Droylsden a pressure of between 
4gin. and 5in. of water is sufficient, and a small Sin. fan, 
driven by a belt from the mill shaft, deals with twenty card- 
ing engines. The piping is of small diameter, and does not 
interfere with any of the overhead driving gear. 

A plant for the pneumatic conveying and collecting of 
aluminium dust from the stamps, as erected recently on the 
Continent, is shown diagrammatically in Fig. 6. The 
apparatus seems to take away the dust which comes off from 
the stamp chamber and from the intake, and also to draw the 
aluminium towards the outlet while under the action of the 
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Fig. 6—DIAGRAM OF ALUMINIUM DUST COLLECTING PLANT 


or fibre which accumulates on the stripping roll and which 
is of some value. In order to avoid these drawbacks the 
firm of Henry Simon, Limited, Manchester, has introduced 
a system, of which we give illustrations—Figs. 4, 5 and 7— 
herewith. The apparatus consists of a small tin pipe run- 
ning above the machines with a down pipe for each card. 
Each of these connections is provided with a hinged joint 
shown clearly in Fig. 7, which a.so forms an automatic valve, 
and when the process of stripping is not being carried 
on the connections are bent out of the way as shown. 
In this position the valve is closed, so that no air 
enters the connections; but directly the connection is 
straightened the valve is automatically opened, and there is 
a strong suction on the hood covering the stripping roll. 
The hood, which is shown in position on the stripping roll, is 
made of aluminium for the sake of lightness and ease of 
handling. It has a branch which slides in the permanent 
vertical down pipe, and it fits easily on each end of the 
spindle of the stripping roll, Inside the hood, and extending 








stamps. Before this plant was installed the stamp used to be 
filled, allowed to work from one and a-half to two hours 
until the material for the most part was fine enough, and 
then it was emptied by hand. This resulted in a loss of time 
and the results were poor. Besides, the stamps had to be stopped 
and dismantled for filling and emptying periodically, whereas 
by the new method the stamps can be run for long periods 
without stopping, as the filling can be done while working, 
and the emptying takes place automatically when the material 
has reached the desired degree of fineness. On the left-hand 
side of the drawing is the stamp, which has an inlet connection 
V which can be closed by means ofan adjustable louvre. On 
the suction side in the interior of the stamp is a specially 
constructed nozzle furnished with a baffle, so that only very 
fine powder can pass to the suction opening and the coarser 
powder falls back again. On the outside of the stamp is an 
outlet connection with a curved branch for the secondary 
air inlet H and the main connection L. By means of these 
a partial vacuum is maintained in the stamp chamber. The 
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vacuum must be very slight and the suction velocity low on 
account of the low specific gravity of aluminium. If the 
velocity in the pipes were too low, however, the powder would 
be liable to settle and cause explosions. This accumulation 
is prevented as follows :—A sufficient volume of air is per- 
mitted to pass through the connection V to maintain a mini- 
mum velocity through the nozzle in the stamp. On the 
exhaust side of the stamp a second air current is admitted at 
H of greater volume than that through V, so that in the pipe 
system a greater air velocity is set up and removes the 
aluminium powder without trouble from the accumulation of | 
dust. At V and H are discs to regulate the air currents for 
each grade of aluminium powder without stopping the stamps. 

There are ten of these stamps in operation in the works 
mentioned, and they produce four different grades of | 
aluminium powder. This necessitates a dividing box for the 
system of piping, and two suction filters, of the pattern 
previously described, which possess the same division boxes 
and appropriate partitions, so that four different grades of 
dust can be taken from the two filters. The aluminium dust | 
falls into a collecting hopper, and is conducted thence | 
through a revolving wooden worm into a dressing reel, where 
it is sorted according to the size, and deposited in drawers. 
The filters are made of wood, and the blades of the suction 
fan are of brass, to prevent the possibility of the formation of 
sparks by contact with the aluminium powder in case of a 
leakage through the sleeves. This apparatus has been in use 
over a year and a-half, and has resulted in an absence of 
explosions, reduced cost of operation, and a better output | 
from the stamps than formerly. 

The appliances described above are made by Henry Simon, 
Limited, Mount-street, Manchester. 








THE SEGMENT DETACHABLE MOTOR CAR 
RIM 


WE recently had an opportunity of wituessing a demonstra- 
tion of the segment detachable rim, which has been 
introduced by the Segment Motor Rim Company, Limited, 
of 111, Great Portland-street, W. It is a device which is 
intended to eliminate the trouble experienced with other | 
types of rims in removing and fixing tires ; indeed, it is 
claimed that the stiffest cover of any make can be fitted to 
the rim in some three minutes, and, further, that road 
delays, caused by punctured or burst tires, can be limited to 
a few mimutes, even though it be necessary, in the absence of 
an already inflated spare, to fit a new cover or tube. 
The rim is made up of four segments, exactly similar to | 
that shown in Fig. 1, which is a view from underneath, and | 
to one another, saving only that but one of them is provided 


| that the tube is not twisted or otherwise out of place. 


| indicated in Fig. 4. 


of gun-metal, thickly coated with vulcanised india-rubber and 
canvas, and is provided with a tapped hole into which a 
screwed bolt can fit. The shape of the metal varies slightly, 
according to the make and size of tire employed. When in 
position it serves to bridge across two adjacent segments, 
and thus to hold them to the felloe. As a matter of fact, 
we are informed that they are only employed as an 
additional safeguard, since a fully deflated tire, and even a 
burst outer cover, serve to keep the segments of the rim in 
place, and that a rim fitted without bolts and held in position 
simply by the air pressure of the tire has been tested over a 
run of 40 miles with success. 

The building up of a rim from four segments is quite a 
simple operation. First of all an inner tube is placed in an 
outer cover, and the former is slightly inflated. This ensures 
The 
tire is then held on its tread with the valve at its lowest 

















Fig. 3—-THE TOGGLE TOOL 


point. The segment with the valve hole in it is then put into 
position and the beads of the tire on both sides are pressed 
into the clinches of the rim. A security piece with its bolt 
is then fitted at each end of the segment. The second and 
third segments are then got into position in the same manner, 
one at each end of the first segment, care, of course, being 
taken that the plain end of each segment always fits into the 
housing end of another. The remaining two security pieces 


| are then put in place, and the rim is ready for the fixing of 


the fourth and last segment. 

This process requires the use of a specially devised toggle 
tool. The end of the segment without the housings is first 
of all placed in position against the housings of the segment 
which is already fitted. The toggle tool, the various parts of 
which are shown in Fig. 3, is then applied in the manner 
It will be unnecessary to explain the 
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Fig. 1—ONE OF THE DETACHABLE SEGMENTS 


with a hole for the valve to come through. 
made to fit all the standard-sized tires, and to take a 
tire of any make. It will be seen from an examina- 
tion of the engraving that the underside of the rim 
segment is provided on both sides with a flange A. These 
eventually embrace the felloe of the wheel, and serve to keep 
the rim in position, a further safeguard being provided by 
means of four security pieces, to which attention will shortly 
be directed. The underside of the rim is also furnished with 
a series of feet B arranged in the manner shown and spaced 
closer together on either side of the joint between two 
segments, two sets of feet on either side being in this 
case joined by means of specially dovetailed cross plates 
D. Each segment has in its centre a driving stop C, 
which is of a size to fit somewhat loosely into a corre- 














Fig. 2—SECURITY PIECE 


sponding hole drilled in the bonding band of the felloe 
of the wheel. We may add that the segments are bent to a 
radius which is just slightly greater than that of the felloe. | 
this being done so that when the pinch of the tire comes on 
them, the ends of the segments, which have a certain amount 
of spring in them. may be forced down, and contact between 
all the feet or studs B with the felloe ensured. 

It will be observed that the two ends of each segment are | 
not identical, but that there is a housing E at one end. It 
is into this that the other end of the adjoining segment fits. | 
At each end of each segment a half round J is left, so that 
when they come together a circular hole is left for the | 
passage of the bolt of the security piece. One of these is | 
shown in Fig. 2. It is made up of a specially formed piece ! 


These rims are | 


working of this tool in detail. It will be sufticient to say 
that it is applied through the holes in the rim already 
alluded to, and that by its action the ends of the two seg- 
ments are forced sufficiently far apart to permit of the final 
segment being got into such a position that the beads of the 
tire can be inserted into the clinches on both sides. By a 
further motion of the tool the two segments are then drawn 
together and the rim is complete. 

The tire can then be fully inflated, but before this is done 
it is advisable to see that the bolts of the security pieces are 

















Fig. 4—FIXING THE FOURTH SEGMENT 


in the centres of their openings, and that the security pieces 
themselves have a good bedding on therim. The whole then 
forms a spare, and can be carried on the motor in tke usual 
way. To fix it on a wheel, the toggle tool is again requisi- 
tioned, and is this time employed in forcing the segments 
apart one by one. As each process is carried out pins are in- 
serted through holes G, shown in Fig. 1. These prevent the 
rims from being sprung back by the compressing action of 


the inflated tire when the tool is removed. The process jg 
repeated for all the four joints, and as a result the diameter 
of the rim has been increased to such an extent that it is 
slightly greater than that of the wheel it is intended to fit. 
In fitting the rim and tire on the wheel, the valve is first of 
all inserted in the hole made for it through the felloe by a 
canting motion, and the rim will slide into position. It jg 
prevented from going too far on by means of the side stops P, 
Fig. 1, one of which is fixed to each segment. The toggle 
tool is then again brought into use, this time to bring the 
segments together again, the pins above mentioned being 
pulled out one by one as the process proceeds. The result is 
that the rim is clasped tightly on the wheel by the action of 
the air in the tire, the flanges A embracing both sides of the 
felloe, and all that remains to be done is to insert and tighten 
the security bolts. The wheel is then complete and appears 

















Fig. 5—-A COMPLETED WHEEL 


as in Fig. 5. The whole process is remarkably simple and 
takes very little time to carry out. We may add that the 
rims are being made by A. Ransome and Co., Limited, of 
Newark-on-Trent, in a special shop which has been erected 





| for the purpose. We examined a good many of them, and 
| found them well executed and quite interchangeable. In 
| fact, the whole rim appears to bea good engineering job. 
| Among the advantages claimed for this rim are the follow- 
| ing :—No strength or particular skill is required to put a 
tire on a rim ; no tire lever is necessary, and the manipula- 
| tion is so easy and simp'e that the inside of a cover can be 
| frequently examined at but little cost of time or trouble; the 
| rim cannot stick or rust up on the wheel ; no greasing is ever 
| required ; it is impossible to nip or otherwise injure the inner 
| tube ; there is a positive drive in four places ; and there are no 
| projecting nuts to catch on kerb stones. The rim will, we 
| are informed, be fitted to several cars at the forthcoming 
| Olympia Show. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of cur 
correspondents. ) 








LOCOMOTIVES OF MAXIMUM ECONOMY. 


Sin,——The design of locomotives always seems to be an interest 
ing subject for discussion, and during the last year you have pub- 
lished a large number of letters on locomotive practice. The 
eyo letters on locomotives of maximum economy seem to have 
ed up to the old question of compounding, a question that has 
been under discussion ever since the late Mr. F. W. Webb placed 
his locomotive ‘‘ Experiment ” on the London and North-Western 
tailway. Your correspondent ‘‘ X.,” who has quite made up his 
mind in favour of compound locomotives, is anxious to attribute 
economies in coal consumption to the use of compound cylinlers 
and to discredit the idea that the higher steam pressures used by 
compound engines have anything to do with the economic advan 
tages of this type of locomotive. Some years ago Mr. Drummond, 
when locomotive superintendent of the Caledonian Railway, 
carried out some trials with four express locomotives. They were 
alike as far as general dimensions are concerned, but they differed 
in the boiler pressures used. Twoof the engines carried a pres 
sure of 200 lb., one 175 lb., and one 150 lb. per square inch. The 
result of the trials which were published in the ‘‘ Proceedings” of 
the Institution of Civil Engineers, show that the engines carrying 
200 lb. pressure showed an economy of about 30 per cent. in water 
consumption over the engine using steam at 150 lb. Mr. Ivatt’s 
trials at_a more recent date made between three express engines 
on the Great Northern Railway, each engine carrying the same 
boiler pressure, two of the engines being alike except that one 
was a two-cylinder simple and the other a four-cylinder compound, 
and the third a special four-cylinder express built by a private firm 
of makers, showed that the difference in the consumption of coal 
per ton-mile was extremely small. 

In August last year an article appeared in your paper on th« 
work of the three-cylinder compound express engines on the 
Midland Railway, showing that, with a train of abont 170 tons, 
the coal consumption of the compound engine, having a boiler 
pressure of 220lb., a heating surface of 1473 square feet, and a 
grate area of 28.4 square feet, was 0,107 Ib. per ton-mile, and that 
with a simple engine, having 180 1b. steam pressure, a heating 
surface of 1528 square feet, and a grate area of 25 square feet, 
the consumption was 0.144 lb. per ton-mile—a difference in favour 
of the compound of about 25 per cent. Obviously the engines 
were not strictly comparable, as the compound engines carried 
40 lb. more steam pressure, and had the materia] advantage of 
having about 14 per cent. more grate area—an important con- 
sideration when comparing the economic performance of locomo- 
tives. Mr. C. J, B, Cooke, when speaking in the discussion 
following on the reading of a paper by Dr. Brislee before the 
Institution of Mechanical Engineers in 1908, gave some interesting 
particulars of the working of two different types of simple engines 
one having a deep fire-box and 22.4 square feet of grate area and 
another having a shallower box, having 25 square feet of grate 
area. These two engines ran in competition between Euston and 
Crewe over a period of five months, with the result that the 
engine having the larger grate area showed a saving of about 
10 per cent. in coal consumption. Mr. Cooke attributes this 
saving in part to the more skilful firing necessary in the case of the 
shallow box. I think I have now fairly shown that steam pressure 
and boiler design have muth to do with the economical success or 
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otherwise: of a locomotive, and will now turn to the subject of 
oylinders. 
ee take an express engine “ cutting off,” say, about 17 or 20 
rcent., and running 60 miles per hour, the piston 7. being 
about 1100ft. per minute, with driving wheels 6ft. 6in. and a 
jiston stroke of 26in., indicator diagrams taken from the cylinders 
under the above conditions would show a very low terminal pres- 
sure—indeed, much lower than the theoretical pressure due to the 
point of ‘* cut-off.” A compound engine, at 60 miles per hour, and 
doing the same work, would probably be operated with a 
40 per cent. cut-off in the high-pressure cylinder—if it were earlier 
than that there would be no work done in the low-pressure 
cylinders—and the number of expansions and the terminal pres- 
sure would be about the same. Of course, assuming each engine 
to have the same initial pressure, we therefore have to look some- 
where else for a cause for the saving of coal, and the advocate of 
compounding directs attention to the reduction in the range of 
temperatures due to expanding the steam in successive cylinders, 
Theoretically, there is nothing wrong in this claim, but in practice 
the question to be answered is, what are the losses due under this 
heading with inside cylinders at a piston speed of 1000ft. or more per 
minute / I believe myself that with the piston speeds common in 
practice, the losses due to condensation with early ‘‘ cut-offs” are 
extremely small, and for this reason it appears we cannot, in 
general, expect to produce an indicated horse-power for less coal 
in a compound than in a simple express locomotive, all things 
being equal, except the cylinders. In the case of goods engines 
the case is somewhat different, and it seems probable that a com- 
pound engine would show to advantage. Goods and mineral 
trains, running at maximum speeds of 30 to 20 miles per hour, 
mean that with engines having coupled wheels 4ft. 6in. diameter 
and a piston stroke of 26in. will have piston speeds of 800ft. to 
540ft. per minute. It seems probable that goods engines are 
operated with later “cut-offs” than passenger engines ; this and 
the lower piston speed makes this type of engine more suitable 
for compounding than express locomotives. In support of the 
above we have the interesting particulars of the trials made on the 
Lancashire and Yorkshire Railway by Mr. Hughes, which show 
that on that railway conipound goods engines are undoubtedly 
suceessful, and, as the engines employed in the trials were the 
same in every way, except in the cylinders, the results, as shown in 
Mr. Hughes’ excellent paper read before the Institution of Mechanical 
Engineers, are of particular interest. Here again we meet differ- 
ent opinions, and in the discussion which followed this paper Mr. 
(, J. B. Cooke said that on the L. and N. W. Railway they were turn- 
ing their compound goods engines into simple by taking away the 
high-pressure cylindersand turning the steam directly into the 20}in. 
low-pressure cyiinders, and that they were able to reduce the 
working pressure from 200 lb. to 165 1b., and at the same time 
increase the number of loaded wagons in the train by five. As 
regards superheating, it is difficult to say very much, as it is really 
only in the experimental stage in thiscountry. There is, however, 
no doubt that superheating will achieve a saving in coal and water 
consumption ; but this is by no means the whole story, whether it 
be attained by superheating or any other means. Mr. McIntosh 
said, in his article on ‘‘ British Express Locomotives,” in the March 
number of your contemporary Cassier’s Magazine, *‘ Efficiency and 
reliability are more to a !ocomotive superintendant than economy 
in fuel, and those who provide public facilities are wise not to take 
risks for the sake of small gains.” It must always be remembered 
that the locomotive which will work the greatest train mileage per 
year at the least possible cost is the one which will be considered 
most satisfactory from the point of view of the directors of our 
British railways, and is the locomotive of maximum efficiency. 


Birmingham, October 25th. E, Ceci. PouLTNEy. 





Sik,—I refuse to be led away into side issues by your corre- 
spondent “*X.” He stated that certain locomotives reduced 
the cost of haulage by 30 per cent. per ton-mile. I asked him 
to name the line and to give us the precise cost in pence per 
ton-mile of haulage with the new engines and the old engines. 
Instead of doing this, he refers me to various publications in 
which the detailed information which I ask for is not contained. 
Indeed, | have reason to believe nothing more than general 
statements are ever published. [| am a firm believer in super- 
heating, and I would be glad to get the figures for which 1 have 
asked your correspondent, so far without avail. 

October 25th. SUPERHEATER, 


CENTRIFUGAL PUMPS, 

Sik,—I sympathise with your correspondent ‘* Y ” in his regret 
that the discussion in your paper on aiiteeguisiion in centrifugal 
pumps and its bearing on efficiency has not attracted more 
engineers who are not interested in the manufacture of such 
pumps, thus avoiding the bias necessarily brought to bear on the 
case by the manufacturers themselves. I therefore welcome the 
letter by ‘“‘F, H. S.” 

Messrs. Holden and Brooke will surely agee with me that the 
conversion of hydraulic pressure into velocity is an extremely 
simple and highly efficient operation, whereas the conversion of 
velocity into pressure is a comparatively difficult and inefficient 
one. 

Every time a pick is driven into a water main the simplicity of 
this first conversion is demonstrated, and my experience is that 
by letting the water escape through a plain countersunk hole in a 
fin, or fin. plate as high an efficiency can be secured, as far as 
the practical engineer is concerned, as by using the most care- 
fully shaped nozzle, but not so the reverse conversion, which is 
even more difficult in a centrifugal pump than in a straight 
injector tube, where it seems to require 12in. or 18in. in length to 
accomplish it to a high efficiency point. 

The fact that Dr. Andres describes a conversion of 90 per cent. 
only proves that a beautiful piece of apparatus must have been 
constructed to get sucha result. I think the centrifugal pump, 
as designed during the last ten years has excited the admiration 
of the scientist more than the colliery engineer, and it would be a 
pity to take a tube giving the above efficiency down a coal mine, 
and throw the gritty water usually found in such places through it 
at the rate of 50ft. to 60ft. a second. I do not expect it would 
have 90 per cent. efficiency at the end of a day’srun. As far as 
the practical efficiency of this conversion in a centrifugal pump is 
concerned, the 72 per cent. of your correspondent “F. H. 5S.” is 
more to the point, 

I cannot see Messrs. Holden and Brooke’s objection to the double 
conversion, considering their great experience and reputation as 
builders of injectors, which always work on the double transforma- 
tion, except in the case of the air pumps of Leblanc, where he 
puts a centrifugal puinp in the neck of an injector, not with the 
object of doing away with the pressure to velocity transformation, 
but so as to get velocity and an efficient spraying effect at one 
operation. 

In my opinion the letter by “F, H.S” gives a very plain state- 
tent of facts, and I agree with his conclusions that a flat power 
curve or self-regulation, or even a dipping power curve, is not 
theoretically inconsistent with high efficiency. In fact, I go 
further and say that in practice it is now not inconsistent with the 
highest efficiency. Practical difficulties arise, however, with the 
ordinary type of impeller long before the flat blade angle of 
105 deg., suggested by ‘‘F. H.S.,” is reached, as the impeller 
Passages become pipe like, and internal friction losses and reduced 
Capacity or range of duty trouble the manufacturer. These 
troubles, I maintain, are minimised by the large capacity Roturbo 
mpeller with short rim blades at an angle of 10 deg. or 15 deg., 
and it appears to me that this impeller fits the theory of the 
centrifugal pump better than the ordinary impeller, because less 
allowances have to be made for internal losses. 

As pressure head is the ultimate object in all centrifugal pumps, 


to begin with in the impeller, and keep it there, whatever the 
reduction of the head of discharge. he water can then be 
transferred from the revolving tank to the stationary tank by the 
double conversion of pressure to velocity and (the resultant) 
velocity to pressure, 

If the rim blades or nozzles are pointed backwards, only half the 
internal head is converted to velocity at the highest. efficiency 
point of working, and the difficult part of the transformation is 
reduced toa minimum. 

If my rim nozzles were pointed radially or forward, and I do not 
only claim rearward direction, which gives self-regulation, I 
should, theoretically, get increased head for the same peripheral 
speed, but I should not expect to get as high an efficiency on 
account of the losses of transformation increasing at a greater rate 
than the diminution of the friction losses, and the pump would be 
particularly suitable for burning up any electric motor which was 
driving it if the discharge head fell below the normal. 

As your correspondent ‘‘F. H. 8.” says, Messrs. Holden and 
Brooke and I seem to be ‘‘ arguing from rather different stand- 
points.” As far as I can see, Messrs. Holden and Brooke are 
much more orthodox than the older centrifugal pump makers have 
now become, and they look on the impeller as a device for creating 
as much speed energy as possible. I see a great tendency lately 
in curves published by other makers to make the impeller do 
more, and the fixed casing less, of the final conversion, so that I 
sg later on my present ‘‘ heresy ” will become ‘‘ dogma.” 

still maintain that the passages through our impeller are 
‘larger than can be secured on the ordinary impeller.” The size 
of a water e in a centrifugal pump is gauged by the size of 
any solid matter which will pass chrough it, and is therefore its 
smallest part. This is the width of the slit in the rim of an ordi- 
nary impeller, but the roturbo rim is closed by rim blades, and we 
can reduce the number of these blades so that the passages or 
nozzles between them become wider than the slit of the ordinary 
impeller, even with a velocity through them three or four times 
the 10ft. or 12ft. per second which Messrs, Holden and Brooke 
still appear to be designing on ; in fact, our rim blades become a 
counterpart of Messrs, Holden and Brooke’s expanding channels, 
the number of which I presume they fix so as not to get their 
ae too small, although their velocity is now acknowledged to 
greatly in excess of the velocity in either our rim blades or our 
expanding channels. 

As the length of nozzle or passage through the rim blades is only 
the gin. or fin. referred to above as being necessary for the first 
transformation, and as the water before entering these short 
passages has been stilled, relatively to the impeller to, say, 3ft. or 
4ft. per second, I think I am entitled to state that the ‘speed 
through the impeller proper or pressure chamber of the roturbo is 
negligible.” 

The argument that because we have turbine effect on the lower 
heads to keep the power constant, we therefore lose something, 
breaks down if it 1s proved that we have saved on the inefficient 
conversion more than we have lost on the turbine effect, and 
Messrs, Holden and Brooke’s reasoning would apply equally well 
to the losses due to friction and windage on a tly-wheel attached to 
a steam engine, or the power taken in working a hydraulic accu- 
mulator on a distribution system. 

Messrs. Holden and Brooke are wrong in thinking that self- 
regulation is the chief feature of the roturbo pump. The chief 
feature is the pressure chamber, one arrangement of which secures 
self-regulation. This is a very important result, and is so imprac- 
ticable on the ordinary impeller that it was not attempted by 
manufacturers until we created a demand for it ; in fact, as elec- 
trical engineers we tried for years to get manufacturers of centri- 
fugal pumps to attempt it for one special duty. 

Messrs. Holden and Brooke’s acknowledgment that efficiency is 
sacrificed shows how the designer of an ordinary centrifugal pup 
is hampered if he aims at self-regulation. 

I should not have entered into this controversy but for the fact 
that after the general statement in Messrs. Holden and Brooke’s 
first letter, our silence might have been construed by our friends 
into an admission that we could not substantiate our claims. 

The Rees Roturbo Manufacturing Company, Limited), 
Epmunb 8. G. Regs, Managing Director. 
Wolverhampton, October 25th. 





HERBERT SPENCER AND THE METRICAL SYSTEM. 


Sir,—It might be supposed that the subject of the decimal 
(metrical) system had already been exhausted in debate; but I 
would venture to offer some remarks on a connected and dependent 
question of a practical interest. 

Mr. Bramwell, the engineer, is known to have protested against 
the movement for the introduction of the said metrical system on 
grounds which most, I presume, sum up as a mere personal 
crotchet of an otherwise eminent man. But we have still another 
instance. What solid basis could Herbert Spencer have found for 
his protest ? it might be asked. 

It may not be so generally known that in a small type Appen- 
dix E to his ‘‘ Autobiography ” Spencer criticises the decimal nota- 
tion, which is the basis universally adopted in arithmetic and in 
all numerical calculations (with radix 10, that is). 

‘*Notation,” as we know, is the method of expressing numbers 
by means of a series of powers of some one fixed number, which is 
said to be the radix or base of the scale in which the different 
numbers are expressed, 

Thus, in common arithmetic, all numbers, as need scarcely be re- 
marked, are expressed in the scale whose base is 10, for 3578 denotes 
3 - + 70 + 8 ie, 3 x 104+5x 10@4+7x 10+ 8; 
so also the number 376, when expressed in a scale whose radix is 
12, is 274, since 2 x 122 + 7 x 12 +4 = 288 + 84 + 4 = 376. 

In the said Appendix E, Spencer does little more than point out 
the advantage of 12 being divisible by four factors, while 10 (the 
universal basis of arithmetic) is divisible by no more than two 
factors, This (by itself) would of course be not much of an argu- 
ment for a radical change of the basis of universal arithmetic. 

But in a paragraph in Vol. I. of his ‘‘ Autobiography ” Spencer 
remarks in addition:—‘“‘The annoyance I felt was due to a 
consciousness that all the advantages of the decimal system might 
be obtained, along with all the advantages of the duo-decimal 
system, if the basis of our notation were changed- if, instead of 
having 10 for its basis, it had 12 for its basis ; two new digits being 
introduced to replace 10 and 11, and 12 times 12 being the hundred. 
Most people are so little able to emancipate themselves from the 
conceptions which education has established in them, that they 
cannot understand that the use of 10 as a basis is due solely to the 
fact that we have five fingers on each hand and five toes on each 
foot. If mankind had had six instead of five, there never would 
have been any difficulty.” (Pp. 216-217) 

The ‘‘conception which education has established” in most 
appears to be based on the inculcation with assurance in schools— 
but not, as a rule, with offer of demonstration one way or the 
other—that the notation which expresses numbers by means of a 
series of powers of 10 possesses practical advantages far surpassing 
any other possible base or radix, including radix 12. 

But this is evidently not a matter of mere opinion, but a positive 
scientitic question, which, as such, must admit of irretragable 
demonstration or of a final settlement. 

But, curiously enough, the published comments on Spencer's 
objection to the metrical and decima] system, which he grounds 
on the view that its adoption would be a hindrance in the way of 
the ultimate introduction of duo-decimal arithmetic—these com- 
ments seem to sum themselves up substantially in the indecisive 
statement that ‘‘Spencer’s objection does not appear to be of much 
weight,” &c. &c. : 

It seems obvious that in so practical a matter as the reform of 
the unsystematic British weights and measures—which were 
characterised as ‘a brain-wasting picte of bondage” by Lord 


tion to stand on, should, by clear demonstration of their invalidity, 
be no longer permitted to obstruct trade and individual interests. 

The general public, on whom the successful passage through 
Parliament of a Bill introducing the metrical system chiefly depends, 
may well think that with Bramwell and Spencer as opponents to 
the Bill, there is solid ground for retaining permanently tables of 
weights and -measures which are in direct collision with the 
ordinary numerical processes in our common (decimal) arithmetic, 
with its radix 10. 

But even if, merely for argument’s sake, we imagine a universal 
change to duo-decimal arithmetic could occur, then the chaotic 
want of system in British weights and measures would still deraand 
reform. 


October 12th. Dr. S. TOLVER PRESTON. 


RAILS FOR REINFORCED CONCRETE WHARVES. 

Sir,—In constructing large wharves in reinforced concrete in 
this port we have found it necessary to put in much thicker deck- 
ings wherever rails have to be laid, as the only rail sections really 
suitable for the work appear to be the ordinary flat-footed 55 Ib. 
sections, as shown in Fig. 1 herewith, one being the running and 
the other the guard rail. 

My object in writing is to ascertain whether it would not be 
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Fig. 1 


possible to obtain some such section as Fig. 2,"which would save 
in our case a very considerable area of concrete of about 2in. 
thickness. Have other engineers found this difficulty ? 

I may say our wharves are generally laid with 14in. of (powder) 
asphalt, finishing level with rail tops; but in some instances a 
concrete surface has been adopted, so that in all cases the rails 
are more or less completely buried in the concrete. : 

if manufacturers or readers who may have come across sections 








Fig. 2 


more or less suitable will send particulars to the undersigned }] 

will be obliged. The sketches are approximate only, and dimen- 

sions in Fig. 2 not necessarily fixed. T. E. Powe... 
Auckland, N.Z., September 9th. 





PADDLE WHEELS. 


Sir,—While acknowledging ‘‘ A. R’s” scientific exposition of 
the conditions governing ‘‘all propellers without exception,” it 
may be observed that they were not really controverted. The 
origin and centre of discussion, I take it, is whether the ‘‘ Passing 
of the Paddle Steamer” is to be acquiesced in as inevitable, or 
whether, as ‘‘ Superintendent Engineer” thinks, the question of 
improving the paddle wheel, which ‘‘ has not received one-tenth of 
the attention that has been devoted to the screw-propeller,” would 
‘repay scientific treatment.” As an observer of what has been 
accomplished in marine propulsion, I venture to agree with him, 
and to suggest that substantial improvement—at least for fast 
boats—may be found in the scientific adaptation of the screw 
principle to the paddle wheel. It was not assumed that the 
driving of water astern could possibly be reduced to nil, though it 
is now usual to minimise it by deep immersion of the propeller. 

To expand briefly the explanation given to ‘‘ W. J. T.”:— 
Suppose a ship in full sail with her yards square and a strong wind 
abeam. The jibs and stay sails would alone be effective, the 
square sails would not move her. Let the square sails be placed 
obliquely, like the stay sails, and the vessel may go through the 
water at 12 knots or more. Then suppose an ordinary paddle 
steamer to be towed at, say, 20 miles an hour; it is fairly obvious 
that, to avoid retarding the ship, the engines must revolve the 
paddle wheels at a circumferential speed of 20 miles an hour, and a 
considerably greater rate of revolution would be required in order 
to get any thrust even to maintain, let alone increase, that rate of 
speed of vessel. It seems equally obvious that the same dis- 
advantage would not apply if the wheel blades, or floats, were 
placed obliquely. The pressure of the water on the rear oblique 
surfaces would be exerted at an angle to the direction of the 
vessel’s path ; the conditions would resemble those in the case of 
the beam wind on the sailing ship. Not to labour the point 
further, it is surmised that the result would be similar. Given the 
same high rate of revolution in each case, an oblique-bladed 
paddle wheel would, as the vessel’s speed increases, continue to 
obtain a good thrust when a direct-acting one would not, the 
inference being that the former would get more effective work ont 
of the same engine power than the latter. 
October 15th. RK. M.S. 





Sr1r,—There need not be any confusion about Rankine’s theorem. 
The power expended in imparting motion to the water, whether by 
a paddle wheel or a screw, is found by multiplying the slip by the 
thrust or simply by taking the thrust alone. hus, let the slip be 
15 per cent. ‘hen out of every 100 indicated horse-power 85 are 
nominaily left available for propulsion. From this, however, must 
be deducted frictional losses of all kinds inside the ship and out- 
side, which, however, have nothing to do with Rankine. : 
If your correspondents will think the matter out, they will see 
that Rankine says, in so many words, that the greater the mass 
of water m and the slower the velocity 7, the less will be the slip ». 
The way in which slip work is done is quite another story. 

3 SUPERINTENDENT ENGINEER. 
Birkenhead, October 18th. 








In a paper presented to the International Mining Con- 
gress dealing with the proposition of using waste gases as fuel for 
open-hearth furnaces, it was given as the opinion of the author 
that in a few years open-hearth furnaces will be operated success- 
fully, using blast furnace gas wholly or partly. The proposal to 
regenerate blast furnace gas by passing it through coke breeze or 
fine coal heated with oxygen manufactured by the Linde process 
Was supported, 








it is Letter in every way, in my opinion, to get up the full pressure 


Kelvin—any adduced objections, provided these have no founda- 
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SAFETY APPARATUS FOR WINDING ENGINES 








CORLISS WINDING ENGINES. 





A FINE pair of Corliss winding engines has recently been 
erected at the Fryston Colliery, at Castleford, Yorks, of the 
Wheldale Coal Company, Limited, by Bradley and Craven, 
Limited, of Wakefield. These engines, which are illustrated 
on page 466, have several features of special interest. The 
shaft which they serve is 570 yards deep, and the average 
weight of coal wound per hour is 240 tons, the duration of 
wind being 47 seconds. 

The cylinders are each 42in. in diameter, and have a 7ft. 
stroke. They are constructed in the usual way by means of 
liners of special hard metal forced into casings, steam 
jackets being thus formed which are filled with steam at 
boiler pressure. 
cover, and are provided with bearing blocks. The glands are 
packed with United States metallic packing. The steam 
valves are at the top and the exhaust valves at the bottom of 
each cylinder, and they are actuated by stationary link-type 
motion, wrist plates, and the usual lever gear. The steam 
valves are provided with trip cut-off gear controlled by a high- 
speed balanced governor, which is designed to give a ratio of 
expansion from zero to 80 per cent. of the stroke. 
is brought about by means of the maker’s special type of 
steam reverser, which consists of a steam cylinder, water 
cataract and differential valve gear, all placed below the 
engine-house floor level, and all connected to the reversing 
lever on the engineman’s platform, which, as will be seen, is 
raised so as to command a good view of the machinery. 

The engine beds are of the Mammoth type, and are bored 
out to fit the slide bars, which are of the trunk pattern, bored 
out for the crossheads and bolted to the ends of the cylinders. 
The crossheads are of steel, with cast iron shoes made 
adjustable by means of steel screws and wedge bolts. The 
main bearings, which are 19in. in diameter and 28in. long, are 
carried in cast iron pedestals with tipped caps. The former are 
bolted to the bed-plates and foundations, and are fitted with 
four part square backed phosphor bronze bushes which are 
capable of adjustment by steel packings on wedge bolts. The 
main shaft between the bearings is 20in. in diameter. 
connecting-rods, which have 17ft. 6in. centres, are of forged 
steel, with marine ends. 
solid forgings and are fitted with pins 10in. in diameter, made 
from fiuid compressed steel. 


The winding drum, which is of the double spiral type, | 
varies from 16ft. to 26ft. in diameter, and is built up on | 


three bosses 9ft. in diameter. The outside or smaller dia- 


meter consists of cast steel segments machined to form the | 
brake rims, bored and bolted to steel diaphragms, which are | 
The scroll work forming the spiral portion of | 
the drum is carried on main and subsidiary T iron frames, | 
forged to the proper inclination, and rises in eleven turns to | 


turned to fit. 


the larger diameter of 26ft. This is formed by steel plates 
rolled to 13ft. radius, with planed edges, which are carried by 
a steel rim 12in. wide in the centre and turned to 25ft. 10}in. 
in diameter. To this the main and subsidiary frames are 
bolted. The makers inform us that every hole in the drum, 


and there are some thousands of them, was drilled in position, | 


and that when the engine is running no variation from truth 
is visible in the drum. 
the drum and the head-gear pulleys is 100ft. 

The brakes are of the ‘* Post’ type, and can be actuated 
either by steam or by hand power. The steam brake consists 
of a heavy weight controlled by steam and water cylinders 
actuated by differential gear. The brake blocks are of oak, 
and means are provided by which they can be easily adjusted. 

A feature of the installation is the Notbohm-Eigemann 
safety apparatus for the prevention of overwinding, which is 
placed on the driving platform directly under the engineman’s 
observation, as will be seen from the above engraving. This 
regulating gear was introduced some two or three years 


| course_of acceleration and subsequent slowing down, and | 
} and ‘* The Telemotor.” 


The pistons are carried through the back | brake if the speed still keeps above the limit. 


Reversing | 


| all. 
of rate of winding to any desired diagram for minerals and 
| persons respectively, no matter whether the loads are being 


The cranks sre machined from | raised or lowered ; it prevents overwinding, starting in the | 


The distance between the centre of | 
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ago, and the original was designed to prevent overwind- 

ing, starting in the wrong direction, and careless winding 

with regard to the relative position of the cages. Recently | 
the gear has been improved by the addition of a patented | 
regulator which works on a speed basis. This gear is not set 
to come into operation at one maximum speed, but, on the 
contrary, it follows closely the winding throughout its entire | 


comes into action at any moment, as soon as the particular 


| speed prescribed for that position of the cage is exceeded, by 
| slowing the engine down. 


As soon as the speed slackens down 
to within the prescribed limit the gear releases the engine ; 
but, on the other hand, should the speed still tend to increase, 
the gear gradually reverses the engine, and finally puts on the | 
It is claimed 
that the apparatus in no way prevents or hinders the engine- 
man from working his engine his own way as long as he is 
not reckless or dilatory. As soon as he is, however, it takes 
command, but releases the engine again when the right speed | 
is attained. Even when the brake is put on the engineman 
can at once take it off again by the usual movement of his 
brake lever, but if the engine is again permitted to run at a 
speed which has been previously determined as beyond the 
safe maximum speed for any particular point in the wind— 
and this speed will, of course, be continually varying—the 
gear at once starts to reverse again, and to put the brake on 
again if necessary. 

The apparatus actually works the levers and valves of the 
engine in the usual manner without, however, preventing 
the engineman from working them himself by hand. It is, | 
therefore, not an emergency gear which is only designed to 
come into operation when a critical state of affairs has been 
reached, but it is constantly working in unison with the 
cages and forms, it is pointed out, a reliable assistant to 
the engineman throughout the exercise of his duties. 

Such a variety of advantages are claimed for this invention, 
the patent rights of which have, we understand, been taken 
over by the Nicura Patents Company, of 110, Fenchurch- 
street, E.C., that it would be impossible to mention them 
Some of them are, however, as follows :—It limits the | 


wrong direction and stopping in the middle of a wind ; and | 
permits of an increased rate of winding, thus giving an | 
increased output with greater security in running the plant | 
and economical steam consumption. 








OBITUARY. 


JAMES THOMSON TULLIS. 


| 
THE death took place at his home, Dowanhill, Glasgow, 
on October 21st, of Mr. James Thomson Tullis, of St. Ann’s | 
Leather Works, Bridgeton, Glasgow. Mr. Tullis was a 
native of Arbroath, where he was born in 1842, and where 
he received his early education. His father had in 1858 | 
established a small tannery in Canning-street, Glasgow, and | 
in the management of the business after his father’s death | 
Mr. Tullis took a leading part. The works were subsequently | 
removed to Bridgeton. In addition to being the chairman 
and managing director of Messrs. John Tullis and Son, Mr. 
Tullis was on the board of numerous undertakings connected 
with the engineering, electrical, and mining industries. He 
was deacon-convener of the Trades House of Glasgow in 
1887-89, and from 1886 a member of Glasgow Chamber of 
Commerce, of which he was appointed a director in 1893. 
He represented the Chamber on the Clyde Trust. He was 
also a member of the Merchants House, and acted for some 


| Aspinall, chairman of the Faculty 
| Watkinson, the head of the engineering department, spoke of the 
| progress which had been made in recent years in the laboratories 
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time as a governor of the Glasgow and West of Scotland 
Technical College. 


THE INstTITUTE OF MARINE ENGINEERS.—The annua! dinner 
of the Institute will be held in the King’s Hall, Holborn 
Restaurant, on Friday, the 4th of November next. Monday, 


November 7th, discussion on ‘‘ Electro-Magnetiec ‘l'ranstmission 


ELGAR ScHoLarsHiP, 1910.—The Elgar scholarship in naval 
architecture has been awarded by the Council of the Institution of 


| Naval Architects to Mr. Frederick C. Cocks, of Sheerness Dockyard. 
| The scholarship is of the value of £50 per annum, and, subject to 


the regulations governing the same, is tenable for three years. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Local 
SEcTION.—The opening meeting of the session will be held in the 


| banqueting hall of the Midland Hotel, Manchester, this evening 


at 7.30 p.m., when the chairman, Mr. J. S. Peck, will deliver his 
address. Theremaining meetings of the session will, by kind per- 
mission of the authorities, be held at the Physical Laboratory of 
the University of Manchester. 

TYNDALL R€sSEARCH STUDENTSHIP.—The studentship on the 
foundation of the late Professor Tyndall for scientific research on 
subjects tending to improve the conditions to which miners are 
subject has been awarded by the Royal Society for the ensuing 
year to Dr. T. L. Llewellyn, of Bargoed, Wales, for research re- 
garding the cause and cure of the disease in miners known as 
nystagmus, 

NortH-East Coast INSTITUTION OF ENGINEERS 
BUILDERS. —The twenty-seventh annual meeting of the North-east 
Coast Institution of Engineers and Shipbuilders will be held in the 
lecture theatre of the Literary and Philosophical Society, West- 
gate-road, Newcastle-upon-Tyne, this evening at 7.30 p.m., when 
the president will deliver his opening address. ‘The second 
general meeting of the session will be held in Newcastle-upon 
Tyne on Friday, November 25th, 1910. 

Lonvon Port RATES ON Goops.—-We are officially informed by 
the Port of London Authority that port rates are now payable in 
respect of all goods imported or exported into or from the Port 
of London from or to parts beyond the seas or coastwise. Hach 
payment must be accompanied by a bill giving particulars of the 
goods in respect of which it is made. Copies of the list of port 
rates, containing also information relative thereto, and forms of 
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| bills can be obtained at 109, Leadenhall-street. 


NEW ENGINEERING LABORATORIES FOR LIVERPOOL,-On Satur- 


day last the foundation-stone of the new engineering laboratories 
of the Liverpool University was laid by Mr. T. Fenwick Harrison, 
who, together with Mr. J. W. Hughes and Mr. Heath Harrison, 
has generously provided the funds necessary for the extension, 
namely, £35,000. Prior to the ceremony, the pro-chancellor, Mr. 


| J: W. Alsop, reviewed briefly the records of the engineering 


and other departments of the University, and appealed for 


| further funds for the equipment of the electro-technics labora- 


He expressed gratitude to the donors of the gifts for the 
After a few remarks by Professor 
of Engineering, Professor 


tory. 
new engineering laboratory. 


of Germany, America, and Canada, all the principal schools in 
which countries he had visited. He said it was appropriate that 
the new Liverpool laboratories should make special provision for 
teaching and research work in the branches of engineering which 
were likely to contribute most to the prosperity of engineering. 
They intended, therefore, that their equipment in marine 
engineering, internal combustion engines, steam turbines, re- 
frigeration and fuel testing should be second to none in Great 
Britain. It was the intention of the donors that the study of 
heat engines, and especially internal combustion engines, should 


| be developed on x more important scale than had hitherto been 


attempted. As shipowners using 300,000 tons of coal per year, he 
said they recognised the enormous advantage which would result 


| from the successful application of the internal combustion engine 


for ship propulsion. Such an application would reduce the cos! 
consumption to one-half, and possibly to one-third, of that now 
required by steam engines. It may be recalled that the University 
of Liverpool last year established a Chair of Naval Architecture, 


| to which Professor Abell was appointed. This branch of the Uni- 


versity’s work is also in urgent need of suitable equipment. 
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THE STANDARDISATION OF LOCOMOTIVES 
IN INDIA, 1910.* 
By Mr. CYRIL HITCHCOCK, Member, of London. 


Tux inauguration of the Engineering Standards Committee,+ 
under the auspices of the leading engineering institutions in this 
country in 1901, and the subsequent work of that body is a matter 
of common knowledge to members of the engineering profession, 
and is briefly described in the Engineering Standards Committee's 
fifth report on work npr mr pee published in November, 1909. 
Commencing with the standardisation of iron and steel sections, 
the subjects under reference to the Committee with a view to 
standardisation have steadily increased in number, and up to 
September, 1910, fifty-two reports and specifications had been 
jssucd. Among the earlier subjects considered by the Committee 
was the question of suitable standard types of locomotives in 
India, this matter having been referred to them by the Secretary 
of State for India. 

In view of the time which has elapsed since the first designs for 
standard locomotive engines for India were issued by the 
Engineering Standards Committee, in November, 1903, it is 
interesting to recall some of the considerations which have helped 
to determine the standard types of locomotive engines now being 
adopted on Indian railways, to review briefly the progress and 
possibilities of locomotive standardisation in India, and to note 
some features of the designs and the materials employed in the 
construction of standard locomotive engines and tenders as built, 
for example, for those lines which are worked by Government, 
comprising the North-Western, Eastern Bengal, and Oudh and 
Robilkund Railways, known collectively as the Indian State 
tailways. 

At the close of 1909 the open mileage of the Indian Railways 
reached a total of 31,490 miles, made up of 16,309 miles of 5ft. 6in. 
gauge, 13,323 miles of metre gauge, 1443 miles of 2ft. 6in. gauge, 
and 415 miles of 2ft. gauge. The number of engines of these 
gauges at that time amounted to 4517, 2209, 220, and 78 
respectively. It is not proposed to deal in this paper with the 
2ft. Gin, and 2ft. lines, as their mileage is comparatively small, 
and locomotive standardisation is in their case not under con- 
sideration. The three large lines worked by the Government at 
the close of 1909 represented 5298 miles of the total 5ft. 6in. 
gauge mileage with 1469 engines, and 1022 miles of the total 
metre-gauge mileage with 199 engines, and inasmuch as the lines 
which are worked by companies are also under direct Government 
control, it will be seen that the conditions in India are favourable 
to the standardisation of locomotives. 

With the rapid expansion of the railway systems of India 
during recent years it became increasingly evident that the 
multiplicity of locomotive types resulting from the tendency of 
each railway to evolve types of its own, differing often but slightly 
from those of neighbouring systems, was attended by numerous 
disadvantages, and that a remedy should be sought in the direction 
of standardisation which would have the effect of limiting the 
number of locomotive types and the spare parts stocked in railway 
stores, of facilitating the transfer of engines and duplicate parts, 
and of enabling manufacturers to deliver engines in less time and 
at lower cost than had been customary. For military reasons also 
a movement of the kind was desirable. 

The question having been discussed at a Conference of Locomo- 
tive Superintendents in India in December, 1901, was subsequently 
considered by the Engineering Standards Committee, with the 
result that a sectional committee on locomotives was appointed by 
the main committee to deal with the matter. The committee 
numbered among its members representatives of the Government 
departments interested, the consulting engineers to the Indian 
railways in England, representatives of some of the principal loco- 
motive builders and manufacturers of materials and of British rail- 
way locomotive interests. The Calcutta Conference of Locomotive 
Superintendents was also represented on the committee. The 
locomotive committee dealt with the standardisation of locomotive 
types, component parts, and specifications for locomotive materials. 
The committee have from time to time met to deal with proposals 
submitted to them, and the latest revised results of their delibera- 
tions are embodied in the Engineering Standards Committee’s 
publication No. 50, being the ‘‘Third Report on Standard Locomo- 
tives for Indian Railways,” published in February, 1910; No. 24, 
revised June, 1907, containing specifications for ‘‘ Materials used 
in the Construction of Railway Rolling Stock”; and No. 51, 
published in August, 1910, relating to ‘‘ Wrought Iron for use in 
Railway Rolling Stock.” 

A commencement was made in 1903 with two types for the 
5ft. 6in. gauge, and three types for the metre-gange railways, and 
the committee prepared designs in which full advantage was taken 
of the axle-loads permissible under the rules to obtain the most 
powerful engines possible within the limitations of the Indian 
Government loading rules in force for the time being. Diagrams 
of the five types (revised) appear in the Engineering Standard’s 
Committee’s Report No. 50, referred to above. 

Taking first the 5ft. 6in. gauge—the two types decided upon 
comprise a 4-4-0 type passenger engine and a 0-6-0 type goods 
engine, with a six-wheeled 3000-gallon tender common to both 
types. The design for the passenger engine was to a great extent 
modelled upon a type already running with satisfactory results in 
India, having inside cylinders and balanced slide-valves above 
them actuated by Stephenson valve gear and rocking shafts. The 
goods engine was designed with a view to the duplication of the 
boiler, cylinders, motion, rods, axles, axle-box guides, springs, 
&c., and other details so far as practicable, with those of the 
passenger engine. 

Taking next the engines for the metre gauge—the three types 
comprise a 4-6-0 type passenger engine, a 4-6-0 type mixed traffic 
or goods engine, and a 4-8-0 type heavy goods engine,§ with a 
six-wheeled 2000 gallon tender common to the three types. As 
was the case in the types for the 5ft. 6in. gauge, the designs 
for the metre-gauge passenger and mixed traffic or goods engines 
were largely based on the latest type of metre-gauge engines 
existing in India at the time, having outside cylinders, balanced 
slide-valves above them, Walschaerts valve gear, and frames inside 
the wheels, The only differences in these two types are those due 
to the difference in the size of the coupled wheels of the passenger 
and mixed traffic or goods engines, and the several parts of the 
two types are interchangeable to the extent allowed by these 
differences. 

The metre-gauge 4-8-0 type heavy goods engine has many 
details in common with the 4-6-0 type passengers and mixed traffic 
or goods engines above described, but from the nature of the type 
the boiler and cylinders are different, and duplication with the 
1-6-0 type engines could not be carried to the same extent that 
was possible in their case. 

In the year 1905 the need for additional and more powerful 
engines for the 5ft. 6in. gauge was represented, and a new edition 
of revised ‘‘Standard Dimensions” was published in India in that 
year, under which it was possible to introduce heavier axle loads 
than allowed previously. The following types were then designed 
by the Locomotive Committee for the 5ft. 6in. gauge. Diagrams 
of the engines, with the exception of the 2-8-0 type engine with 
—— 5ft. 14in. diameter, appear in Report No. 50, referred to 
above :— 


* The Institution of Mechanical Engineers. 
__+ The Engineering Standards Committee's Publications Nos. 24, 50 and 
51 should be referred to in connection with this paper. 

{ The choice of a larger alternative boiler has since been allowed in the 
case of the 4-4-0 and 0-6-0 type engines, as described hereafter. 

§ The 4-8-0 type engine has since been re-designed with a shorter 
Wheel base, as described hereafter. 

It may here be noted that it has since been decided, as described here- 

after, not to perpetuate the 2-8-0 type engine designed with 5ft. 14in. 
Wheels, in accordance with instructions received from India. 





(1) A 4-4-2 type heavy passenger engine. 

(2) A 4-6-0 type heavy passenger engine. 

(3) A 2-8-0 type heavy goods engine with 5ft. 1}in. wheels. 
(4) A 2-8-0 type heavy goods engine with 4ft. sin: wheels, 
(5) A 2-6-4 type tank engine. 

A choice of three tenders of different capacities has been pro- 
vided for the heavy passenger and goods engines, namely, the 
six-wheeled 3000-gallon tender of the earlier standard engines, a 
six-wheeled 4000-gallon tender, and a double bogie, 4500-gallon 
tender, The tenders are the 4000-gallon tenders which have, so 
far, been generally used with the heavy types. 

In the case of the tank engine the option is given of adopting 
either the original 4ft. 8}in. diameter boiler of the 4-4-0 and 
0-6-0 voy engines, or in the case of roads which are able to carry 
the additional weight, a large boiler, 5ft. 14in. diameter. 

The several parts of the 4-4-2 and 4-6-0 type heavy passenger 
engines are interchangeable so far as the differences in the main 
design, due to the different wheel diameters of the two types, will 
allow, and certain details also duplicate with the corresponding 
parts of the earlier 4-4-0 type passenger engines and 0-6-0 type 
goods engines. 

The 2-8-0 type heavy goods engines have parts common to the 
other standard engines for the 5ft. 6in. gauge. They are provided 
with leading two-wheeled trucks and compensating spring gear. 

The heavy passenger and goods engines have outside cylinders 
and balanced slide valves, and in their case the option is given of 
adopting either Stephenson valve gear and valves inside the frame 
or an outside type of valve gear with the valves above the 
cylinders, The latter arrangement has been most generally 
adopted. The 2-6-4 type tank engine is, in effect, the earlier 
inside-cylinder 0-6-0 type goods engine re-designed in the form of 
a tank engine, with the addition of a pair of leading radial axle- 
box wheels and a trailing bogie and bunker, so that the details of 
the two types duplicate to a very great extent ; as already stated, 
a choice of two boilers is provided. 

In 1909, in view of a growing demand for a powerful tank 
engine for metre-gauge lines, it was decided to add a 2-6-2 type 
tank engine to the standard types. In preparing the design, the 
interchangeability of parts so far as possible with the correspond- 
ing details of the existing metre-gauge standard engines has been 
kept in view. The engine is provided with leading and trailing 
two-wheeled radial trucks. A diagram of the engine appears in 
Report No. 50, referred to above. 

It was now decided that it was no longer necessary to perpetuate 
two designs for the 5ft. 6in. gauge 2-8-0 type heavy goods engines. 
The engine was originally designed with wheels 5ft. 14in. diameter 
in accordance with instructions received from India, but the 
Committee being of opinion that the wheel was unnecessarily large 
for engines of this type, at the same time designed the alternative 
engines with wheels 4ft. 8}in. diameter having tyres interchangeable 
with othersin usein India, the opportunity being also taken to reduce 
the fixed wheel base, and to adopt a boiler interchangeable with 
other existing boilers in India. All the 2-8-0 type heavy goods 
engines subsequently sent to India having been of this latter 
design, it was decided to retain this engine only as the future 
standard for engines of this type. - 

The 4-8-0 type metre-gauge heavy goods engine was originally 
designed with a longer wheel base than the diameter of the 
coupled wheels required, in order to exceed, as little as possible, 
the Government loading rules at the time in force, and it was now 
decided, in view of the subsequent revision of the rules in India, to 
adopt a shorter wheel base. 

The use of an alternative large boiler, 5ft. 14in. diameter 
originally allowed in the case of the 5ft. 6in. gauge 2-6-4 type tank 
engines for roads able to carry the additional weight, was now 
extended to the 4-4-0 and 0-6-0 type engines. 

It will be seen from the foregoing particulars that up to the 
present time six principal types have been designed for the 
5ft. 6in. gauge, three with inside and three with outside cylinders, 
a choice of three tenders having different capacities being provided 
for the three heaviest types, and that four outside cylinder types 
have been designed for metre-gauge lines. In all cases the boilers 
have been designed for a working pressure of 1801b. per square 
inch, and in fixing the wheel diameters, due consideration was 
given to the sizes of tyres already in use in India, with a view to 
duplication with existing tyres, so far as was possible without 
prejudice to the new designs. The arrangement of details of the 
three 5ft. 6in. gauge inside cylinder engines comprising the 4-4-0, 
0-6-0 and 2-8-4 types, is on generally similar lines for the three 
types. Similarly, the 4-4-2, 4-6-0 and 2-8-0 types of passenger 
engines are generally similar, as are the four engines of the metre- 
gauge type. 

The designs described are intended to become standards 
throughout India. A considerable number of types are necessary 
owing to the variety of conditions to be met with in different parts 
of the country, and doubtless the need for further types will arise 
in the future ; it is, however, hoped that the designs described will 
for the present meet all ordinary requirements. 

On certain sections the strength of the bridges and permanent 
way is below that required for the standard engines, and until 
these sections are brought up to the requisite strength, it may be 
necessary, when new engines are required, either to repeat existing 
types having lighter axle loads than those of the standard engines, 
for use on those sections, or, as an alternative course, to modify 
standard designs in such a way that lighter axle loads are obtained, 
while retaining interchangeability of parts with those of the 
standard engines to the greatest extent possible in the circum- 
stances. It is, however, necessary in the interests of standardisa- 
tion that new engines should, if possible, conform to standard 
designs, and doubtless if conditions exist which prohibit the use 
of standard engines on account of their weight, early opportunity 
will be taken to improve them. 

The extent to which standardisation can with advantage be 
carried and maintained in the case of .locomotive engines is of 
importance and interest. Consideration will show that a hard and 
fast limit cannot profitably be defined, but if certain main 
principles are generally recognised and kept constantly in view by 
those responsible, there is no doubt that much can be done towards 
the standardisation of types, component parts, and materials, 
which will benefit both railways and manufacturers. Standardisa- 
tion in the case of locomotives clearly cannot be carried to 
extremes, and it cannot be too generally recognised that it must 
not be allowed to check progress or to interfere with individual 
enterprise and invention. A glance at the British locomotives of 
to-day, compared with those of only a few years ago, is sufficient 
to show .the advances that are being made in locomotive design 
and to demonstrate the obligation incumbent on all railways—to 
keep abreast of the times. Standardisation, as applied to loco- 
motives, must therefore possess an elasticity which will admit of 
progress, and must at the same time be sufficiently strict to 
prevent unnecessary departure from recognised standards. It 
can, however, scarcely be expected that alterations which are not 
of such a character as to constitute substantial departures from 
accepted standards or to interfere with the interchangeability of 
parts can be altogether avoided, as experience in actual working 
under the varied conditions which obtain in different parts of 
India is certain from time to time to suggest the need of improve- 
ments. 

It will be recognised that unremitting vigilance on the part of 
the railway authorities in India, their consulting engineers at 
home, and of the manufacturers is necessary to guard against 
unauthorised departures from standards, and that specifications 
and designs must be periodically revised, if standardisation as 
applied to locomotives is to be a success. In this connection it is 
satisfactory to note that the Engineering Standards Committee 
have acceded to a request made by the authorities in India that 
the Locomotive Committee, on which the consulting engineers in 
England for Indian railways and the British manufacturers are 
largely represented, should form a permanent advisory body on 
matters relating to standard engines, and that specifications and 





designs will be from time to time revised and brought up to date. 
In the interests of standardisation it is necessary that alterations 
to details should not be made without due consideration of their 
full effect; a small alteration may easily result in far-reaching 
complications. To take a simple example, an additional wash-out 
plug — to suit one particular class of engine without reference 
to other types might easily be found to be inaccessible in the 
event of the boiler being interchanged with that of one of the 
other types, or even seriously to interfere with the change. It is 
necessary therefore that alterations, when contemplated, should be 
considered not only with reference to a particular type of engine, 
but also with due regard to the other types in which the details 
which it is proposed to alter are liable to be used, in order to 
ensure that interchangeability is maintained. 

Again, one of the advantages sought in standardisation is to 
obtain rapidity and cheapness of production by repetition work in 
the workshops, and proposed modifications which might involve 
alterations to expensive patterns, tools, dies, templates, &c., should 
be looked at from this point of view. It is usually the case when 
an aiigration is under consideration that there is more than one 
method of attaining the result desired, although the alternatives 
may not at first sight be equally obvious ; and it is therefore de- 
sirable, when any modifications of standard details are proposed 
by the railway authorities, not only fhat the alteration contem- 
plated should bestated, but thatthe reasonsor experience in working 
which have given rise to the proposals should be made clear, to 
enable the home authorities to deal with the matter in the best 
interests of standardisation. There are, it need scarcely be 
observed, many details which will admit of modification without 
prejudice to standardisation in its accepted sense; it may he 
desired, for example, to vary certain removable, self-contained 
fittings, such as boiler mountings, and there would seem to be no 
objection to this, provided flanges are unaltered and boiler seat- 
ings remain standards. 

Among the more important features of the designs of the 
standard engines, the Belpaire type of fire-box, which is uni- 
versally adopted, may be mentioned ; until comparatively recently 
this type has not been widely used in India, but with increasing 
a and longer fire-boxes, the weight of roof bars would have 
necome excessive, and the Belpaire system of direct staying, which 
gives more steam and water space than is obtainable with the 
round-topped roof-bar type, and a large area at the water-line, 
was therefore adopted. The fire-boxes are of copper, the water- 
space stays of copper or other approved material, and the material 
for boiler tubes is left open. Balanced slide valves are employed 
in all types; their position and the arrangement and types of 
valve gears for the different classes have already been described. 
Certain parts of the designs, among which the smoke-box arrange- 
ment, chimney, grate, &c., may be mentioned, are left to be 
settled specially to suit the conditions obtaining on individual 
railways ; the forms of the blast pipe, spark arrester, grate, ash- 
pan, &c., are, for example, so largely dependent upon the class and 
quality of the fuel used, of which there are many varieties in 
India, that experiments during actual working form the best guide 
to the most suitable designs for these details. 

Substantial progress has been made in the standardisation of 
specifications for materials used in the construction of locomotives, 
and British standard specifications have been prepared by the 
Engineering Standards Committee for axles, tyres, springs, stecl 
forgings and blooms, steel castings, copper plates and rods, brass 
and copper boiler tubes, copper pipes, steel plates and sections, 
bars, and rivets for boilers, and steel plates and sections, bars, and 
rivets for engine and tender frame and tank work, &c. These 
specifications are contained in publication No. 24, revised June, 
1907, referred to above.. A British standard specification for 
wrought iron bas also been issued in publication No. 51, dated 
August, 1910, referred to above. An important feature is the 
standardisation not only of the tests, but of the forms of test 
pieces, with the object of obtaining results which are comparable. 

A few remarks on standard locomotive practice as followed, for 
example, by the State and other Indian Railways within the 
author’s personal observation may be of interest, although it is 
not proposed to deal with the matter in this paper in very great 
detail. The British staridard specifications for materials used in 
the construction of engines, contained, so far as issued up to the 
resent time, in publication No. 24, revised June, 1907, and 
No. 51, dated August, 1910, referred to above, provide for the 
whole of the steel and copper used in the construction of the 
engines and tenders, for brass boiler tubes, and wrought iron, and 
further specifications are under consideration. The materials 
used in the construction of engines and tenders for the State 
Railways are required to comply with the British standard 
specifications which relate to them, and with such other require- 
ments as may be necessary. In the case of materials for which 
British standard specifications have not yet been issued, Indian 
State Railway specifications are followed. 

The steel used in the construction of the engines and tenders is 
made by the open-hearth process ; in some instances, as in the case 
of steel used in the construction of boilers, axles, tires, and 
certain other details, steel made by the acid open-hearth process 
is used in preference to steel made by the basic open-hearth pro- 
cess. Steel details are practically without exception made without 
weld. Generally, steel is used in preference to iron, but for a 
few parts—for example, draw gear, foundation rings, &c.—iron is 
employed. 

Iron forgings are made from the British standard grades of 
wrought iron to suit the purposes for which they are required. 
Materials are subjected to tensile, bending, forge, and other 
mechanical tests, and are subject to analysis. 

Case-hardened details are generally made of open-hearth steel, 
of a suitable quality for case-hardening purposes, but iron is also 
used in certain cases. Steel having a maximum tensile strength 
of 27 tons per square inch, with a minimum elongation of 25 per 
cent. on British standard test piece ‘‘D,” is used for motion and 
other work which it is desired to case-harden. Steel of a higher 
tensile strength than this cannot always be relied upon to give 
satisfactory results in case-hardening. 

The fire-boxes are of copper, hand-riveted, and stayed with 
direct roof stays on the Belpaire system. Water-space stays are 
usually of copper, and boiler tubes of brass, beaded, and fitted at the 
fire-box end with steel ferrules. The boiler shells and the other 
parts of the boilers, with the exception of the foundation rings, 
which are of iron, are of steel, made by the acid open-hearth 
process. All holes are drilled, and hydraulic riveting is employed, 
the rivets being of steel. Steam domes are provided on the boiler 
barrels, and Ramsbottom safety valves on the fire-boxes ; gun- 
metal stands are also placed on the fire-boxes for the whistles and 
other mountings, or the safety valve base castings are in some cases 
utilised for the purpose, instead of providing separate stands. The 
grates are usually of the plain bar type, the fire-bars being carried “ 
by notched bearers, or, if the quality of the fuel and the length of 
the fire-box render rocking grates desirable, steam and hand 
rocking gear is provided, hinged drop plates being fitted at the 
front end of the grate, worked from the cab. With these grates 
it is usual to arrange doors in the bottoms of the ashpans, worked 
from the cab, to facilitate cleaning out at roadside stations. Spark 
arresters are fitted in the smoke-boxes, and the chimneys are of 
steel plate or cast iron, continued downwards into the smoke- 
box, and bell-mouthed, or fitted with petticoat pipes, over the 
blast pipes. The blast nozzles are seldom placed higher than the 
centre line of the boiler barrel. Injectors are placed below the 
platform level, with clack boxes on the sides of the barrel, or with 
combined steam and delivery valves on the fire-box back. As an 
alternative, combination injectors can be placed on the tire-box 
backs, on seatings which are also suitable for the combined steam 
and delivery valves. Water connections between engines and 
tenders are usually made by india-rubber hose-pipes, with canvas 
and wire embedded in the rnbber. The boilers are clothed with 
asbestos mattresses or other approved non-conducting material. 

The frames are of open-hearth steel, placed, in all the designs, 
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inside the wheels. The axle-box guides are of cast steel, with high 
tensile steel wedges for adjustment in the case of the coupled 
wheels. The axle-boxes for these wheels are usually of bronze, 
white-metalled, or of cast steel, or forged from steel or wrought 
iron, case-hardened, and fitted with white-metalled crown bear- 
ings. Bogie axle-boxes are of cast steel, with gun-metal bearings 
in the crowns, white-metalled ; the frames are connected by 
stretchers of steel plate or cast steel. Cylinders, balanced valves, 
and valve gears are arranged as already described for the several 
types of standard engines. Wheel centres are of cast steel, and 
the tires have lips on the outsides, and are secured to the rims by 
studs. Connecting-rods, coupling-rods, crossheads, crank pins, 
excentric cranks, slide bars, piston-rods, gudgeon pins, axle-box 
guide wedges, reversing screws, and certain other details, which 
are not case-hardened, are forged without weld from steels made 
by the acid open-hearth process, of higher tensile strengths than 
employed for the motion work, which is case-hardened in its 
working parts. Springs are of the underhung type, and are fitted 
with adjustable links. Sand boxes are fitted with steam or hand 
gear, as required. The engine cabs are provided with side 
sliding shutters and with doors in the front plate on each side of 
the fire-box ; the cab roofs are double. The engines are fitted 
with cow-catchers; side buffers and independent draw gears are 
employed for the 5ft. 6in. gauge engines, and the buffing and 
draw gears are central and combined in the case of the metre- 
gauge engines. The engines are fitted with vacuum brake ejectors 


and train pipes, and either vacuum cylinders or steam brake: 


cylinders with steam valves in combination with the ejectors or 
independently placed, are provided as required by local condi- 
tions. Bogies are constructed with the frames inside the wheels, 
stayed at the ends, and connected by central stretchers of cast 
steel designed to receive the cast iron sliding blocks which are 
bored to receive the main cast steel centre pins; laminated bearing 
springs with adjustable links are provided, and the side movement 
of the bogie slide is controlled by check springs. 

The tenders are, when required, provided with cabs having side 
sliding shutters and double roofs, and with light fuel fencing 
designed either for coal or wood fuel. The wheels and axles are 
of similar materials to those of the engines; axle-box guides and 








difficulties are increased if the engines transferred are of a class 
with which the staff is not previously acquainted. Engines trans- 
ferred to meet sudden demands of traffic should be able immedi- 
ately to take their turn on train services with other engines of the 
same class, and standardisation will, in time, no doubt, materially 
help in this direction. 

Up to the present time orders have been placed for some 841 
standard engines for the 5ft. 6in. gauge, and 472 for the metre- 
gauge lines. The engines ordered include all types yet designed 
by the Engineering Standards Committee. Reports from India 
show that some small alterations to details have been suggested 
by actual working, as is not unusual in the case of new designs, 
and that, generally, the engines are giving satisfaction. 

Since the question of locomotive standardisation for India first 
took definite form it will be seen that good progess has been made, 
and there is every reason to expect that the advantages derived 
from it in India will in the future become increasingly marked, 
with mutual benefit to both railways and manufacturers. 

In conclusion, the author’s thanks are due to the Engineering 
Standards Committee and to Messrs. Rendel and Robertson for 
the very kind assistance afforded him in the preparation of the 
paper. The paper is illustrated by engravings, not reproduced 
here, of the different types of engines dealt with, and has an 
appendix containing numerical particulars of the standard loco- 
motives, 





SOLID ROLLED BOILER STEAM CHEST. 


A SOLID rolled boiler steam chest has been recently made 
at Sheffield by John Brown and Co., Limited, for a Yarrow 
water-tube boiler. The finished drum is shown in the accom- 
panying engraving. The apparatus in which it was rolled 
was described in our issue of November 12th, 1909. 

Messrs. Yarrow, of Glasgow, have an order from the 
British Admiralty for two special destroyers, the order being 
subject to the condition that the builders might introduce 





SOLID ROLLED STEAM DRUM FOR YARROW BOILER 


axle-boxes are of cast iron, and the boxes are fitted with gun- 
metal bearings, white-metalled ; side play is provided between the 
axle-boxes and guides of the centre wheels of the six-wheeled 
tenders, the boxes being provided with sliding covers, and the 
frames are placed outside the wheels. The arrangement of brake 
gear is generally as described for the engines, and is arranged 
also to be worked by hand. The largest tenders, which have a 
capacity of 4500 gallons of water and 10 tons of coal, are mounted 
on two bogies. 

Generally, it will be seen that the standard designs are charac- 
terised by simplicity, that the engines are powerful, and able to 
give a good account of themselves in heavy traffic. Experience 
during the last troop tratfic on a large scale on the Indian frontier 
on the occasion of the several military expeditions to the Tochi 
Valley, Tirah, and elsewhere, in the summer of 1897, pointed to 
the necessity for more powerful engines, having larger boilers and 
increased tender capacities. The conditions under which engines 
are worked during a continued troop traffic in India are very 
severe, involving much standing in steam in readiness for 


emergency calls, long hours on the road, and little time for | 


washing out and repairs. In 1897 the mobilisation began at high 
pressure, with a suddenness characteristic of the Indian frontier, 
which must perhaps be experienced to be thoroughly appreciated, 
and the transfer of engine power to the centres of the greatest 
activity at once became necessary. A desire to send military 
units forward as compiete as possible, frequently entailed a few 
vehicles, overload, which, in the absence of sufficiently powerful 
engifies on a district characterised by heavy gradients and curves, 
necessitated double-engine trains at a time when every engine was 
in request. In stress of traffic the advantage of working with 
engines having some reserve of power can scarcely be over esti- 
mated ; the forcing of boilers, and consequent wear and tear, are 
saved, repairs are fewer, and the crippling effect of double-engine 
trains on the sources of engine power are thus avoided. 


in districts where surface water was conspicuous by its absence. 
The continued abnormal strain not infrequently caused a shortage 
of water, often with scant warning, in wells which formed the 


only source of supply on certain lengths of the line, and this neces- | 
sitated running water tanks to certain points, at great incon- | 
With large tenders it is possible to a great | 


venience to traffic. 
extent to be independent not only of stations which are short of 
water, but also of supplies which are bad for the boilers, a con- 


sideration of the first importance when there is little time for | 


washing out and repairs. It is sometimes said that large tenders 
entail a good deal of unnecessary hau'age of coal and water, but 
it must be remembered that users have the option of working 


with such tenders only partially filled, when light axle loads are | 


desirable ; a little extra capacity adds but little to the weight of 
the tender itself. There is also much to be said for large tenders 
where the water-trough system is not practicable. 

As the number of engines of standard design increases in India, 
the rapid transfer of engine power from point to point in times of 
stress, such as may occur during a sudden mobilisation of troops, 
will be faciliated. The standardisation of parts will enable the 
— spares to be stocked on districts widely removed from each 
other. 


pressure at different points, by the inability to provide engines of 
the class and power already in use on the district requiring them. 
The employment of two or more classes of engines of different 
power on the same train service is attended by disadvantages, and 


During | 
the pressure of traffic the need for large tenders was very marked | 


_ With a multiplicity of locomotive types difficulties are | 
sometimes caused when power has to be transferred to relieve | 


into the vessels any improvements which they considered to 
be advisable. The steam chest, illustrated herewith, is one 
of them. There are three water-tube boilers in each ship, and 
each boiler is fitted with one of the firm’s patented super- 
| heaters, superheating having been adopted because the 
turbines—which Messrs. Yarrow are also making—are of the 
Brown-Curtis type, and are similar to the turbines fitted in 
the Brisk, but with certain improvements. 
The steam chest or drum is 11ft. 6in. long by Sft. internal 
diameter. 


the tube holes, and it has since been planed down elsewhere, 
as may be seen in the engraving. A drum made in this 
manner, in addition to being probably stronger, is certainly 


| less weighty than a drum riveted up by the usual method, for | 


| there is, of course, the saving of weight of four-butt straps 
| and rivets, and in a destroyer the saving of weight is most 
important. Moreover, the rolling makes in every respect a 
much better job. No doubt, in time, the cost of such drums 
| as that illustrated will, as more experience in manufacture 
is gained, be less than it is at present; but even if this were 
not the case, it is felt that the advantages attaching to having 
| no joints of any sort, and to the saving of weight alluded to, 
| would go a long way to justify any extra expense which the 
| use of solid steam chests might involve. 
A good many difficulties were met with in the construction 
| of the drum in question, but they were overcome, and the 
final result is, according to Messrs. Yarrow, exceedingly 
satisfactory. 








ACCELERATION IN THE AMERICAN MAIL 
SERVICE. 

BY arrangement between the Post-office, London and 
North-Western Railway, the Great-Southern and Western 
Railway of Ireland, and the Cunard Steamship Company, a 
very important acceleration in the despatch of the outward 
American mails will come into force to-morrow. 

At present the mails are conveyed from Euston to Chester 
on the 4.10 p.m. ordinary train, and are worked “‘ special ’’ to 
Holyhead, being due there about 10. They are conveyed 
thence by a London and North-Western steamer to Dublin, 
North Wall, and leave there for Queenstown at 2.50 a.m., 


| arriving at the latter place at 7 a.m. 


Under the new arrangement the mails will still leave 
Euston on the 4.10 p.m., but will be worked “‘ special ’’ from 
Rugby. One of the railway company’s express boats will be 
used for the channel passage, and the mails are timed to 
arrive at Queenstown at 5.20a.m. The net gain is therefore 
1 hour 40 minutes, of which about an hoar is due to the use 
of a faster vessel for the cross-channel journey. Ten minutes 
must be credited to the Great-Southern and Western portion, 
as the distance between North Wall and Queenstown is 


| covered in 4 hours, a very creditable performance, as it 
| includes two stops for locomotive purposes, and a call at Cork. 


—= 


THE IRON, COAL, AND GENERAL TRA 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Midland Iron Trade. 

TRADE confidence has been thrown back in the Midland 
to some extent by the reappearance of the shipbuilding troubles 
and buying on Birmingham Exchange wears a less favourable 
aspect. Demand has been checked, and on many grounds jt is 
hoped that the present deadlock will be early removed again In 
the bar iron branch a steady trade rules both for best bars anq 
merchant bars, Belgian makers of common bars, such sx are 
used in the nut, and bolt trade of the Black Country and for 
fencing, are trying desperately hard to maintain the hold they 
have established on the market. A good many contracts are 
running out, and it is possible to get very low terms for goud lines 
by way of renewal. Yo. 3 Belgian 


DES 
AND 


The quotation at Antwerp for N 
bars has been brought as low as £4 17s. 6d., which makvs the 
figure in this district £5 10s. Local makers say they cannot pro- 
duce at this price with the cost of pig iron what it is, and they 
demand £6 to £6 2s. 6d. per ton. , 


Quarter Day—and After. 

Since quarter day some good orders have been given out 
for galvanised sheets, the export demand being particular!y wel} 
maintained. The requirements of South Africa are on an increas 
ing scale, and South America has also been a large buyer, whilst a 
steady trade is done with most of the other oversea murkets, 
Prices, however, do not advance, which is rather singular, particu. 





The thickness of the plate when rolled was 1;gin., | 
which thickness it was necessary to make it on account of | 


| 


larly when the dearer price of black sheets and spelter is borne in 
| mind, Galvanised sheets still range from £11 5s, to £11 1's. per 
| ton—a figure which, mannfacturers complain, leaves an insutticient 
profit margin. The lower figure, it may be stated, is only accepted 
| for exceptionally good orders. Black sheets remain in creat 
request both for galvanising and working up purposes at £7 1s, to 
£7 17s. 6d. for doubles, £8 5s. for trebles, and £7 10s. to £7 12s. 6d, 
for singles. The mills are running at full pressure, and are stil] a 
| long way behind with deliveries. The ‘‘boom” in the Welsh tin. 
| plate trade is, of course, one of the main causes of the shortness of 
| supply in plain sheets, since Midland consumers are thereby largely 
deprived of a buying market upon which they have long heen 
| accustomed to rely. 
| 
Other Iron Prices. 

Other manufactured iron prices may be quoted at date 
| at:—Marked bars, £8; Earl of Dudley’s brand, £8 12s. 6d.; 
| second grade, £7; unmarked bars, £6 2s. 6d. to £6 5s.; North 
Staffordshire bars, £6 15s.; hoop iron, £6 15s.; gas strip, £6 10s, 
| to £6 12s. 6d.; slit nail rods, £7 5s.; rivet iron, £6 15s. to £7. 


| 
| Pig Iron and New Railway Demands. 
The pig iron trade this week is neglected, but sellers 
| believe it is only a passing feature of the market which will soon 
|be removed. Prices remain steady at:—Forge pig iron, 
| Staffordshire common, 48s. 6d.; part-mine, Sls, to 52s; 
| best all-mine forge, 85s.; foundry, 90s.: cold blast, 115s.; North- 
| amptonshire, 49s. 6d. to 50s. 6d.; Derbyshire, 51s. 6d. to 52s. 6d.; 
| North Staffordshire forge, 50s. to 51s.: best, 58s. to 59s. This 
| district has scored another notable success in foundry iron manu- 
facture. The Great Western Railway Company has for some time 
| been searching for a foundry pig that would enable it to mann 
facture cast iron chairs that would successfully withstand the 
| enormous weight of its new locomotives, chair breakages on some of 
| the heaviest portions of its road having become very frequent. 
| Isaac and Thos. Bradley and Son, of the Bilston Furnaces, South 
| Staffordshire, have now succeeded in supplying a pig which has 
| satisfied every test, and a first contract of 500 tons has been 
| placed, while further valuable orders are promised. 


Steel Trade. 
Steel presents few new features, if one excepts half 
wroducts. In this department the European competition seems to 


| 
| products. , mn petitio 
| be effecting further inroads, and to be causing British makers 
It is certain that continental salesmen 
are pushing business with great pertinacity, and are capturing 
Everyone seems anxious to buy in the 
cheapest market if they can secure delivery in anything like a 


| to reduce prices somewhat. 
| 
| large numbers of orders, 


| reasonable time. The quickest delivery continental sellers will 
| generally promise, it should be noted, is six weeks. Steel quota 
| tions stand at:—Bessemer sheet bars, £5; Siemens sheet bars, 
| £5 2s. 6d.; engineering angles, £6 12s. 6d. to £6 15s.; girder 
plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; joists, 
£6 5s.; mild bars. £6 15s. 


High-pressure Gas for Workshops. 

Manufacturers in Birmingham are to have the opportu 
nity of using high-pressure gas as fuel, provided by the 
Corporation. A first installation has been made at the works of the 
Birmiogham Aluminium Casting Company, and this week the Gas 
| Committee, by invitation, witnessed the melting of about 100 Ib. 
of aluminium in about an hour, and, subsequently, the casting of 
a motor base chamber top. The furnace is of the simplest con 
struction, and has a fire-clay surround of 34in. thick, to which the 
gas is conducted in high-pressure resisting pipes. No special 
burner is required, but a careful aajustment of the air aperture in 
the furnace is essential. When the gas has been lighted, the 
crucible, holding over 1 cwt. of metal, is raised to a high tempera 
ture, and the metal is brouzht to a casting state in about sixty-five 
minutes. The cost of the operation works out at 1s. 4d., which, it 
is said, compares favourably with smelting coke, whilst there is 
almost an entire absence of oxidation. The installation of com 
mercial high-pressure gas is said to place Birmingham in an 
advanced position, and the Corporation are now fitting up a depot 
where manufacturers may witness or themselves conduct experi- 
ments with any class of metal. 





Brass Trade Wages Reform. 

The important scheme for grading the workers in the 
Birmingham brass trade has now been approved by the men, and 
their leaders describe it as ‘‘one of the grandest the brass trades 
have ever seen.” The main idea of the proposal is to improve the 
position of the worst paid labour. The scale, which is founded on 
a fifty-four hours’ week, and applies to workers of twenty-one years 
of age and over, provides for a minimum of 5d. per hour, or 26s. 
per week, for dressers, rising through four grades to 84d. per hour, 
or 38s. 3d. per week. Polishers, burnishers, dippers, and bronzers 
are to have a minimum rising from 5fd, per hour to 74d. per hour, 
or 33s. 9d. per week. The lower grade of repairers and chasers 
are offered 64d., or 29s. 3d. per week, and the higher grade 74d., 
or 33s. 9d. per week. The rate for patternmakers is 84d. per 
hour. 


Chain Trade Strike Ended. 
A settlement of the women’s strike in the Worcestershire 


hammered chain trade is now effected, and the 500 operatives who 


came out will resume as early as work can be found for them. The 
employers have agreed to trade only with such middlemen or 
factors as are willing to pay the new Board of Trade rate of wages, 
and the women state that these middlemen now number 150. The 
strike has lasted two months, but the employers protect them- 
selves by protesting that settlement is not to be regarded as a 
precedent respecting other sections of the trade. 


Tramways Electric Power. 
The Tramways Committee of the Birmingham Corpora 
tion have recently adopted the meter system on their cars, and 
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believe’ that by it they will save about £200 perannum. The 


register the amount of current used on the cars, and this 
soables the committee to ascertain approximately how much 
savant is used for lighting and other purposes. Before the 


f the system current was wasted in the starting and 
stopping of the cars, but this, it is believed, will now be consider- 
ably economised. It should be explained that the electric current 
ased for lighting the cars does not pass through the meters. 


adoption « 


The Winter Trade Outlook. 

Apart from labour disputes which are at present exercis- 
ing a retarding influence, but which it is to be hoped will soon be 
ettled, there is nothing disquieting in the winter trade 
outlook. Indeed, there are several indications which seem to 

int to the trade revival being only a short way ahead if some 
of the existing obstacles can be removed. ‘The reports from 
America and the Continent, although somewhat irregular, continue 
on the whole fairly satisfactory, and the foreign demand from 
nearly all countries for British engineering goods and for iron and 
steel keeps decidedly strong and healthy. Inthe West of Scot- 
land numerous contracts in iron and steel material have been 


laced recently the execution of which may be regarded as only | 
Postponed until the dispute in the boilermaking trade can be 
Pttled. What is wanted is industrial peace in order that matters 


may go forward satisfactorily. Scotch steel makers had indeed 
pooked heavily in shipbuilding material, believing that the York 
agreement would be accepted. Structural steel sections for 
colonial building operations are in good request, as also is railway 
plant for South America and India, tubes for South America and 
South Africa, cast iron pipes for Canada, and plates and machinery 
for Australia. In the Cleveland and Sheffield district pig iron and 
steel are firm in price, with an upward tendency. A new price 
list containing several important changes has been issued by the 
Rolling Mill Proprietors’ Association in Sheffield. Firms with 
Sheffield interests have shared in the Admiralty orders recently 
given out. It is ro gpa that one large East Coast firm of 
shipbuilders is booked up for three years. The steel output is 
large, and in some branches, including crucible steel, there are 
more orders than can be executed within the stipulated times. 
Some good contracts for railway material are held on South 
American account. In the Midlands foundry pig iron is reported 
to be inincreased demand. Several of the Birmingham engineering 
concerns are very busy, especially in gas and oil engines and motor 
car building. As to the Wolverhampton district it is reported 
that the demand for sheet iron for galvanised roofing has become 
so pronounced that a manufacturer in that locality has decided 
upon the erection of two more mills and has given out orders forthe 
necessary castings. 


they have not been previously during the present year. In one 
of the works connected with the manufacture of motor cars the 
men have not only been working overtime most nights lately, but 
have recently been working on Sundays as well. Orders for fit- 
tings used in the construction of railway carriages and wagons are 
coming into South Staffordshire more freely than for a long while 
past and extra hands are being put on. 
bricks in the Midlands are unusually busy upon orders from 


iron and steel works in their own district as well as from other | 


centres. ‘Trunk makers and other stampers are being inconveni- 
enced by the small and irregular supplies of sheets from overbusy 
Staffordshire works, The railway companies serving the Midlands 
are handling a heavier traffic than for some time past. Some of the 
Staffordshire makers of cart and carriage ironwork are extremely 
busy, both on home and foreign account, especially for South Africa. 
In South Wales the pressure upon makers of tinplates, of sheets, 
both plain and galvanised, and of semi-finished steel continues and 
prices keep firm. Altogether the English winter outlook would 
be decidedly sound and favourable could the existing labour difh- 
culties be arranged, and it is to be hoped that both masters and 
men will endeavour to come to terms, so that the progress of the 
trade of the country may not be further delayed. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 


Pig Iron in October. 

THE month opened with a poor outlook, owing to a con- 
tinuance of the dispute in the cotton trade. The tone in pig iron 
was weak, and prices had a downward tendency. About the 
middle of the month, however, a change for the better took place, 
and most brands were 6d to Is. per ton dearer, the last named 
chiefly for far forward delivery. Later on a good business was 
reported in Lincolnshire and Middlesbrough brands, which, affected 
by speculation, advanced about 6d. per ton, chiefly for prompt 
delivery. Hematite has gone up during the month by about Is. to 
ls. 6d. per ton. The closing prices are better than expected. 


Finished Iron and Steel. 

There has been a fairly good feeling throughout in 
finished iron, and prices have been well maintained. In steel, 
sheets and bars advanced, and makers reported a good inquiry. 
English billets have been very firm, and at the latter end of the 
month there were offerings of foreign in quantity. For some time 
past there were none on this market, and prices were quite 
nominal. 


Copper and Brass. 

Sheets have appreciated £3 per ton during the month, and 
tubes, both copper and brass, are about 4d. per Ib. higher all round. 
Tough ingots advanced in sympathy with sheets, and are about £3 
per ton higher. 


Lead and Tin. 
Y _ Lead: Sheets advanced 5s. per ton during the month. 
Tin : English ingots have fluctuated to a great extent, opening at 
rr 10s. to £157, and after registering £165 per ton, closed at 
£162 10s, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, 54s.; Derbyshire, 54s.; Northamptonshire, 55s. 3d. to 
#98. 6d. ; Middlesbrough, open brands, 58s. 4d. ; Oct.-Dec., 58s. 10d.; 
Jan, -March, 59. 7d. to59s. 10d. Scotch: Gartsherrie, 61s. 6d. ; Glen- 
arnock, 60s. 6d. to 61s.; Eglinton, 59s. 6d. to 60s., delivered 
lanchester. West Coast hematite, 66s. 6d. to 67s.; East Coast 
ditto, 64s, 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
59s, 6d.; Glengarnock, 58s. 6d. to 59s.; Eglinton, 57s. 6d. to 58s. 
Delivered Preston: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 6d. 
to 60s. ; Eglinton, 58s. 6d. to 59s. Finished iron: Bars, £6 15s.; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £7; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, 
£8 to £8 5s.; boiler plates, £7 7s. 6d.; plates for tank, girder, 
and bridge work, £7 ; English billets, £5 to £5 5s. ; foreign ditto, 
£4 12s, 6d. to £4 15s.; cold drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £73; tough ingot, £62 10s.; best selected, 
£62 10s. per ton ; copper tubes, 84d.; brass tubes, 67d. to 63d.; 
condenser, 7$d. to 7Zd.; rolled brass, 6d.; brass wire, 68d.; brass 
turning rods, 6}d.; yellow metal, 64d. per lb. Sheet lead, 
£16 10s. per ton. English tin ingots, £162 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
about an average one, but, speaking generally, business, with one 
or two exceptions, was rather slow. This was very marked in 
house coal, trade being very dragging. There is every prospect at 


In the engineering trade in that district the | 
workpeople of one of the largest concerns are on overtime, which | 


The makers of fire- | 





| 


| 


‘ 





the time of writing of a strike in the Burnley district, and this 
already has the effect of a number of inquiries for slack and steam 
coal coming to Manchester. Contracts for next year continue to 
be put through at 3d. to 6d. per ton more money. The demand 
for shipping and bunkering coal continues fairly brisk. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The condition of the hematite pig iron trade is much the 
same. Makers are experiencing a steady demand for iron, and 
can dispose of their output ; but, at the same time, there is not 
over-much briskness in the demand, and all requirements can be 
easily met. Steel makers locally are taking steady supplies of iron, 
and are likely to continue to do so; but in this Seek of the trade 
the lock-out is having its effect, for it has cut down shipbuilders’ 
wants so far as material is concerned. There does not seem any 
immediate prospect of a settlement. Prices of iron remain 
unchanged, with makers quoting 66s. 6d. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For the higher classes 
of iron the demand is steady, and 69s. to 70s. per tonis quoted. The 
stores of warrant iron have been decreased in the Furness 
storages during the past week by 668 tons, There is now held in 
Furness 10,088 tons, and in Cumberland 21,500 tons, a combined 
total of 31,588 tons. Iron ore finds a good steady sale, and 
throughout the district there is activity at the mines. Prices are 
ruling at lls. to 12s. for good sorts, 15s. to 16s. for better 
qualities, and 20s, is the price of the best Hodbarrow ores, for 
which there is a brisk request. Spanish ores have not been so 
largely imported of late, on account of the strike in the Bilbao 
quarter. One steamer arrived in Barrow last week with 2200 tons. 
The current rate for this ore is 11s. to 20s. per ton, delivered at 
the works. 


Steel. 

The steel trade presents no features that are new. The 
activity is confined very much to the rolling of steel rails both at 
Barrow and in West Cumberland. Heavy sections are most inquired 
after, and these are quoted still at £5 7s. 6d. per ton. For light 
rails the demand is very quiet, and the price at present is £6 5s. 
per ton, and little is on offer in heavy tram sections, which are at 
£8 10s. per ton. Tin bars are being rolled at Barrow for home 
shipment, and the Barrow hoop and wire works are well employed. 
Steel shipbuilding material is naturally in sma]] demand at present. 
No business, however, in ship plates has been done for the Barrow 
plate mills for some three years. Chilled wheels are being turned 
out in Barrow in fair quantities. 


Shipbuilding and Engineering. 

With the lock-out there is naturally a lack of life in the 
shipbuilding trade. Much of the work is ata standstill. Engi- 
neers are busy in every department on guns and marine work. It 
is understood that before long Vickers will have constructed a 
new wharf on Walney Channel with a great depth of water to 
enable them to fit out huge ships without taking them into the 
Barrow Docks for all purposes, 


Shipments and Fuel. 

The shipments of pig iron last week from West Coast 
ports reached 5694 tons, and steel amounted to no less than 
15,016 tons, a combined total of 20,710 tons. The shipments in 
the corresponding week of last year were 13,165 tons, thus giving 
an increase for last week of 7545 tons. The shipments this year 
have now reached 574,400 tons, as compared with 504,018 tons, an 
increase on the current year of 70,382 tons. The demand for coal 
is steady, without being particularly good. Lancashire or York- 
shire steam coal is being delivered at from 12s. 6d. to 16s, per ton. 
Domestic coal is in better demand at 18s. to 27s. 6d. per ton 
delivered. For coke there is a good, steady request, with East 
Coast sorts at 22s. per ton, delivered to West Coast works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is very little actual change to note in the condition 
of the steel trades in this district, but at the same time manufac- 
turers report that it is rather mure difficult to secure fresh orders, 
and the rise in the Bank rate and the continued lock-out of boiler- 
makers in the federated shipyards have reacted unfavourably on 
the business situation, tending to hold in check any spirit of enter- 
prise in engineering circles. Fortunately, the majority of the 
large local works are well supplied with orders of a specialised 
character which will keep them busy for some months to come. 


The Coal Trade. 

Thanks to the stimulus of colder weather, there is more 
firmness in house coal. A number of the collieries are working 
full time, and there is no tendency for stocks to accumulate. Up 
to now full contract supplies have not been taken by London 
merchants in many instances, but it is fully expected that a rapid 
improvement in this respect will soon take place. Quotations 
remain :—Best Barnsley, 13s. 6d. to 14s, 6d.; ditto, secondary 
sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

With the falling off in the demand for supplies for ship- 
ment, many of the collieries are now restricting production. The 
demand for manufacturing purposes is on a heavy scale. Prices 
remain fairly steady, as the output is being generally curtailed to 
requirements. There are still some spot lots on offer of steam 
nuts, which do not appear to be moving any better. Prices for 
steam fuel range about 8s. 6d. to 9s. 3d. per ton. 


Gas Coal, Slacks, and Coke. 

There is little done in gas coal outside contracts, on 
which deliveries are generally well up to date. Gas nuts are 
offered from many directions at specially low figures. The 
renewed firmness of the market for slacks which we noted last 
week remains, and, so far as best qualities are concerned, stocks 
have been practically all disposed off. Lower-grade material is 
not in quite so strong a position. Coking coals are in improved 
demand, and best washed nuts are firmer in price. Quotations at 
pits :—Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s, 6d. 
to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke continues a firm 
market at late rates :—Best washed, 12s. 6d. to 13s.; unwashed, 
lls. to 12s. per ton at the ovens. 


The Iron Market. 

In the pig iron market there is still only a very moderate 
business, and sellers are only able to dispose of small lots. They 
are having no difficulty in regard to deliveries, consumers being 
quite ready to take all the iron for which they have contracted. 
A good deal of hematite is going into consumption, and makers’ 
prices are kept very firm. There is a prospect of higher freight 
rates from Spain adding a few pence to the cost of ore. In 
common iron for forge or foundry purposes quotations remain on 
the old basis. Best brands of hematite are:—West Coast 79s. to 
80s., East Coast 74s. to.75s. Other quotations are :—Lincolnshire, 
No. 3 foundry, 50s. 6d.; ditto, No. 4 foundry, No. 4 forge, 
mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, No. 3 
foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all per 
ton net, delivered Sheffield or Rotherham. East Coast hematites, 
mixed numbers, 71s., less 2} per cent. discount. There is a good 
deal of activity in semi-finished steel. Conditions at the rolling 
mills are reported to be rather irregular again, but work con- 
tinues to come forward on a large scale in bar iron, 





The Heavy Trades. 


As indicated above, there is nothing to show an upward 
move in requirements for general trade, the armament and allied 
branches and also shipbuilding alone providing the bulk of what 
work there is on hand in the heavy trades. Fortunately, these are 
sufficient to provide full and continuous employment for a large 
number of workmen. Work is still rather scarce on railway 
account, and, as stated in previous reports, orders from engineers 
are on a small scale. The file trade is rather better on home 
account. The general opinion is that there is a good deal of work 
of one kind and another on hand in the steel trades, and a final 
termination to the labour disputes would, it is thought, lead to a 
steady inflow of orders. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THOUGH business in pig iron this week has not been on 
such a large scale as it was in the first half of last week, fair sales 
have been made, and the tone of the market is cheerful and 
sanguine, with traders confidently expecting a busy time next 
year. There are unsatisfactory features in connection «vith the 
Cleveland pig iron, but they appear to be ignored, the good pros- 
pects outweighing them. Shipments are poor, and stocks increas- 
ing, while the advance in the Bank rate tends to keep the 
speculators out of the market, because of the greater expense of 
operating. Then it is to be taken into account that the produc- 
tion of Cleveland pig iron is in excess of requirements, but it is 
believed that next year the consumption will have so increased 
that the stock will have to be heavily drawn upon. There is no 
indication, therefore, that any of the furnaces which are now 
producing Cleveland pig iron wil] be blown out. Altogether 
there are at present 80 furnaces blowing in the North-East 
of England, against 84 three months ago, but the furnaces that 
have been put out were making hematite pig iron. Since 
last report the price of No. 3 Cleveland pig iron for early 
f.o.b. delivery touched 50s. per ton, a higher figure than had been 
reported since the latter part of August, but that was not main- 
tained, and on Tuesday most sellers were accepting 49s. 9d.; on 
Wednesday, however, 49s. 104d. became the price, with No. 1 at 
53s. 3d.; Nos. 4 foundry and 4 forge at 48s. 6d.; and mottled and 
white at 48s, There is very little Cleveland pig iron on offer 
except No. 3, and of that too much is available for sale. 


Hematite Pig Iron. 

Business is steadily reviving in this branch, and the out- 
look is altogether encouraging for next year’s trade. The demand 
has increased lately, and now is fully equal to the production, so 
that makers are able to maintain their prices very firmly, and con- 
sumers do not seem to anticipate buying on easier terms than the 
present. Good orders are on the books of hematite iron producers, 
and, while there is no hematite iron in Connal’s public stores, it is 
believed that the quantity in the hands of the makers is very 
small. There is thus no pressure to sell. This week the output is 
being reduced by the blowing out of a furnace at the Weardale 
Steel, Coal, and Coke Company’s works at Tudhoe, near Spenny- 
moor, and now both its furnaces are idle. The furnace has been 
laid off for relining. If trade goes on improving at the rate now 
shown, it will become necessary soon to put more furnaces in this 
district on hematite pig iron, and better prices may well be looked 
for. Mixed numbers, East Coast hematite pig iron, are firm at 
63s. 6d. per ton for early delivery, and 64s. can readily be got for 
deliveries over the first quarter of 1911. 


Ironmaking Materials. 

It must be reported that these are becoming dearer, and 
consumers are buying more freely than for a long time. A good 
many contracts for foreign iron ore for next year’s execution have 
already been arranged, and 21s. 6d. to 22s. per ton are the figures 
quoted for delivery of Bilbao Rubio at Tees ports over the first half 
of next year ; but so far 21s, 3d. seems to have been the best price 
realised ; 20s. 9d. is the general price for delivery this quarter. 
Higher rates must be looked for, because for one thing the rates 
of freight are going up rapidly. Thus, 5s. 6d. has to be paid for 
Bilbao, Middlesbrough, where last month 4s. 6d. was accepted 
generally, and where as little as 3s. 9d. has been taken by ship- 
owners. Mediterranean and Black Sea freights have gone up about 
2s. per ton, and this week 8s. 6d. has been arranged Benisaf to 
Tees, and 7s. 6d. from the South of Spain. The advances in freights 
have put the shipowners in good spirits. Considerable quantities 
of Algerian ore have been sold at zls. 6d. per ton for delivery in 
Tees next half year. Large imports of Swedish ore, and also of 
manganese ore from India and South America are reported. On 
Monday the Cleveland mine owners and the representatives of the 
ironstone miners had a conference at Middlesbrough to determine 
the wages to be paid over this quarter, and it was decided 
that a reduction of three-quarters of one per cent. (0.75), should 
be made from those which ruled in the previous quarter. 
This is the same reduction as was brought out by the sliding scale 
in the wages of the blast furnace men of the North-East of England, 
the average realised price of No. 3 Cleveland pig iron in the past 
quarter having dropped 8.79d. per ton. The prices of coke are 
steadily becoming more favourable for sellers, and as they are 
fairly reasonable when compared with the quotations for pig iron, 
consumers are buying more heavily than for a long time. Furnace 
coke is generally realising 16s. per ton for delivery equal to 
Middlesbrough. Foundry coke is at 17s. f.o.b. 


Manufactured Iron and Steel. 

Trade continues to show improvement in most branches 
of the finished iron and steel industries, and prospects are quite 
encouraging. Some manufacturers are, indeed, already very 
heavily sold for next year, more especially the plate and angle 
makers, and they may safely count upon being able to realise 
substantially higher prices than those now ruling. The advance 
of 5s. per ton, which they announced two or three weeks ago, has 
been realised, and they would have all their establishments in full 
operation if the lock-out at the shipyards did not prevent the 
builders from giving out specifications. Steel and iron ship-plates 
are firm at £6 15s., steel ship-angles at £6 7s 6d., iron ship-angles 
at £7, steel bars at £6 5s., iron bars at £7, steel hoops at 
£6 12s. 6d., steel strip at £6 10s., steel joists at £6 2s. 6d., steel 
sheets at £7 5s., packing iron and steel at £5 15s., iron ship rivets 
at £7 7s. 6d.; all less 24 percent. f.o.t. Galvanised and corrugated 
steel sheets are kept firm at £11 10s. for 24 gauge, less 4 per cent. 
f.o.b., and the demand takes up fully all that is made. Heavy 
steel rails are at £5 10s. net f.0.b. 


Shipbuilding and Engineering. 

Shipbuilders have plenty of work, but cannot get on with 
it because of the continuance of the lock-out. The outlook for 
them when business is fully resumed will be altogether satisfactory, 
because the revival in rates of freight have put shipowners in a 
mood for adding to their fleets while prices of new tonnage are 
comparatively low. Scarcity of steamers is generally reported ; 
indeed, it is years since shipowners had the experience that is now 
reported, and freights are rising all round. The engineering 
industry is suffering through the lock-out at the shipyards, for the 
vessels are in many cases not ready to receive their machinery, and 
work cannot be proceeded with at the engineering establishments. 
In the engineering trades there is a growing feeling against the 
premium bonus system, and the executive of the Amalgamated 
Society of of Engineers is taking steps to bring about its abolition. 
Ballot papers with this end in view have been issued to the 
men, who are asked to state whether they are in favour 
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of the abolition of this premium bonus system, and further 
whether, in the event of the necessity arising, they are prepared 
to cease work in support of the demand. It is declared that there 
have always been grave objections raised by the men against the 
institution of the premium bonus, but under the terms of the 
Carlisle agreement the masters have the right to introduce it ; but 
only some firms have exercised that right. It is urged by the men 
that under the system there is such a speeding up that the older 
men must inevitably be weeded out and left asa burden on the 
funds of the society. Though the men are asked whether they are 
prepared to strike, no stoppage is actually contemplated at 
present. What is wanted is to ascertain the freling of the men 
prior to entering upon negotiations with the employers. It may 
be added that there is also lodged a demand from the North-East 
Coast engineers for an advance of 2s. per week on time rates and 
5 per cent. on piece rates; but this has yet to be considered by 
the Central Conference. 


Coal and Coke. 

The coal trade is showing more activity, and would be 
brisker still if there were not a scarcity of steamers. Continental 
consumers are pressing for deliveries. Collieries in many cases 
cannot on account of this scarcity of steamers be kept in full 
operation. The prospects for next year are good, and buyers are 
endeavouring to purchase for delivery over the greater part of 
1911, while sellers have put up their quotations. Best steam 
coals are now at 9s. 6d. to 9s. 9d. f.o.b.; best gas coals, 9s. 7$d.; 
second qualities gas coals, 8s. 6d.; coking coals, 8s. 9d. to 9s.; 
coking smalls, 8s. 3d. to 8s. 6d.; ordinary Durham bunkers, 
8s. 9d. to 8s. 10$d.; best bunkers, 9s. 3d. The demand for 
bunker coals has considerably improved of late. Foundry coke is 
steady at 17s., furnace coke at 16s., and gas coke at 14s. 6d. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The General Trade Outlook. 

THE position of trade generally in Scotland is fairly 
satisfactory. But for the lock-out of the boilermakers in the 
shipyards, there would be little, if any, reason for complaint as to 
the state of trade generally. The excellent weather of the last 
two months has enabled the crops to be secured in good condition. 
The principal textile trades are busy. Railway returns indicate 
that there is a healthy expansion going forward in the traffic of 
the country. There has been an improvement in the shipping 
trade and in rates of freight. With all these favourable 
symptoms, an early settlement of the shipbuilding dispute 
appears all that is required to guarantee a busy and profitable 
period of trade. The impression grows on the Clyde that 
measures are likely to be adopted for bringing the lock-out to a 
speedy termination. 


The Pig Iron Warrant Market. 

Business in pig iron warrants on Glasgow Exchange has 
this week been on a moderate scale, but the prospects on the 
whole seem to be encouraging. Private advices, both from America 
and the Continent, are re assuring, and the consumption of iron is 
more likely to increase than diminish. It is noticeable that in this 
week’s dealing the business is mainly of a prompt description. 
Very little iron has been sold for delivery beyond a month, and 
while inquiries are being made with regard to contracts for next 
year, there appears a general reluctance to entertain proposals of 
this description Business has been done in Cleveland warrants 
between 49s. 34d. and 49s. 114d. cash, and at 50s. and 50s. 1d. for 
delivery in one month. 


Scotch Makers’ Iron. 

The purchases of Scotch pig iron have recently been on a 
considerable scale, and business in the last few days has been 
moderate. A good demand is reported to have sprung up for 
foundry iron, which has sold at rather better prices. Special 
brands have also been in demand for abroad, but otherwise 
business has been quiet. Govan and Monkland, f.a.s. at Glasgow, 
Nos, 1, are quoted 57s.; Nos. 3, 56s.; Carnbroe, No.1, 60s.; 
No. 3, 57s.; Clyde, No. 1, 62s.; No. 3, 57s.; Gartsherrie and 
Calder, Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.: Summerlee, No. 1, 
64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 81s.; No. 3, 80s.; Eglinton, at Ardrossan or 
Troon, No. 1, 57s. 6d.; No. 3, 56s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 60s.; No. 3 
57s. 6d.; Shotts, at Glasgow or Leith, No. 1, 63s. 6d.; g 
58s. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. 
per ton. There are 84 furnaces in blast in Scotland compared 
with 82 at this time last year, and of the total 43 are making 
hematite, 36 ordinary, and 5 basic iron. 


The Hematite Trade. 


Recent purchases of hematite pig iron are understood to | 


have been on an extensive scale, and this. no doubt, accounts for 
the fact that business is now comparatively quiet. There has 
been practically nothing done this week in Cumberland hematite 
warrants, which are quoted nominally 65s. 3d. at Cumberland 
ports. 
for delivery at West of Scotland steel works. 


Advance in Finished Iron. 
Towards the end of last week the makers of malleable 


iron allowed it to be known to their customers that they were this | ord 
| delivery some way ahead. 


follows :—Latest prices, Exchange, Swansea: Ordinary Siemens | the banquet of the Society, which was to have been held on 


week to advance prices, and afforded an opportunity for buying at 
the old rates, before the advance took effect. Advantage was 
taken of the information, and fair orders were arranged, on the 
understanding that the purchases must be taken up withina period 
of six months. The makers had a meeting on Tuesday of this 
week, and decided to advance prices onall sorts of material to the 
extent of 5s. perton. Crown bars, which were formerly £6 17s. 6d., 
have now been raised to £7 2s. 6d., less the usual 5 per cent. dis- 
count for cash in one month, delivered in the Clyde district. 


The Steel Trade. 

There has been comparatively little fresh business trans- 
acted this week in the steel trade. During the past fortnight large 
purchases were made for delivery over the next six months, and the 
additions to orders now being received consist generally of small 
lots required for export. The mills engaged on shipbuilding steel 
have difficulty in finding continuous employment, and some 
machinery is stopped pending the settlement of the boilermakers’ 
dispute Were the lock-out at an end it is believed that the steel 
works would speedily be full of work, as there is a large amount of 
material wanted in connection with shipbuilding contracts. 


Ironfounding and Engineering. 

Some founders report a rather better inquiry for miscel- 
laneous castings, and there seems to be a better outlook for pipe 
founders. Tube makers are feeling the effects of the lock-out on 
the Clyde, but are still doing a considerable business. Makers of 
sugar-crushing machinery and engineers engaged in general work 
have fair orders, and marine engineers and boilermakers are well 
employed. 


The Coal Trade. 

There has heen a good current export trade in coal, and 
fair purchases are reported up to the end of the year. Supplies of 
most kinds of coal are very full, and the prices are not quite so 
firm as they were a short time ago. 


| bunkers, 9s. 3d 





| long continuance is assured. 
| termed, is especially prominent, and shipped last week 97,251 


Seotch hematite is quoted by merchants 68s. 6d. to 69s. | 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


La:t Week’s Coal Trade. 

The month will ever be memorable in colliery annals for 
its long incessant labour troubles. Last week 7000 men came out 
of the Powell Duffryn collieries without notice, thus further com- 
plicating the situation which was brought about by the Ely strike. 
The last upset was due to the stoppage of work by the holding of 
a funeral, the men absenting themselves without leave. For this 
the management required a reduction of wages, which was refused. 
This, however, is only regarded as a temporary dispute. The 
larger difficulty is that of the Ely difference. In this case the 
coalowners have considerably moditied their opposition, and agreed 
upon certain ‘terms which ‘* Mabon ” at a recent meeting warmly 
supports, though not without dissent from a section of the colliers, 
House coal remained very firm, a hopeful feature to coalowners 
for the winter. 


Latest Coal Quotations, Cardiff. 

The prominent features of the trade are the questions 
affecting the Ely dispute and the modified terms sent by the 
coalowners. It is thought that a settlement is at hand. With 
regard to the P. D. strike in the Aberdare valley, Mr. Hann, the | 
general manager of the company, has agreed to confer with Mr. | 
Stanton, the miners’ agent, and hopes are entertained that a | 
settlement will follow. There are signs that the unrest is lessen- | 
ing, but prospects of forward business and of contracts for next | 
year must wait a little. Latest quotations :—Best large steam, 
15s. 9d. to 16s. 3d.; best seconds, 15s. to 15s, 6d.; ordinaries, 
l4s. 6d. to 15s.; best drys, lis. 6d. to 16s..; ordinary drys, | 
13s. 9d. to 14s. 6d.; best washed nuts, 12s, 6d. to 13s.; sla: my 
lls. 6d. to 12s.; best washed peas, lls. 6d. to 12s.; seconds, | 
10s. to 1ls.; best bunker smalls, 8s. 3d. to 8s, 6d.; best ordi- | 
naries, 7s. 6d. to 7s. 9d.; cargo smalls, 6s. 6d. to 7s.; in- | 
ferior, 6s. to 6s. 6d.; best black vein, 14s. 9d. to 15s; 
ordinary Western, l4s. to 14s. 3d.; best Eastern, 13s. to 13s. 6d.; 
seconds, 12s, 9d. to 13s. Bituminous: Very best households, | 
17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, | 
large, 17s. to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to | 
9s, 9d.; No. 2 Rhondda, lls. 6d. to 11s. 9d.; through, 9s. 6d. | 
to 10s.; smalls, 6s. 9d. to 7s.; patent fuel, 14s. 3d. to 15s. 3d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s. ; 
furnace, 16s. 9d. to 17s. 3d. Pitwood, 16s. 9d. to 17s. 3d., ex ship. 
Coal and patent fuel quotations f.o.b. Cardiff, Penarth, or Barry 
Dock, cash 30 days less 25. 





Newport, Mon., Coals. 

Little business was done last week out of the ordinary 
Tonnage came in strongly after a time and shippers had | 
difficulty in clearing wagons. Tone rather in buyers’ favour. | 
Coal shipments 68,885 foreign, coastwise 14,786. Latest :—Still an | 
easy tone ; smalls weak ; pitwood lower :— Best black vein, 14s. 6d. | 
to 14s. 9d.; Western Valleys, 13s. 9d. to 14s.; Eastern Valleys, | 
13s. to 13s. 3d.; other kinds, 12s. 6d. to 12s. 9d.; best smalls, 
63. 9d. to 7s. 3d.; seconds, 6s, 3d. to 6s. 6d.; inferiors, 6s. to 
6s. 3d. Bituminons: Best households, 15s. 6d. to 16s. 6d.; 
seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 14s. 9d. Coke: 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, 
ex ship, 19s. to 19s. 6d. 


run. 


Swansea Coals. 

Last week’s coal shipments were 84,421, foreign and patent 
fuel 8580 tons ; undertone this week easy ; anthracite market not | 
improved ; Swansea Valley, large, in poor demand; red vein 
weak, but nuts firm, also peas and rubbly culm; duff slow; 
steam coal demand weak.  Latest:—Anthracite hand-picked, | 
22s. to 23s. net; seconds, 18s, to 19s. 6d. net; big vein, 16s. to | 
17s. 6d., less 24; red vein, lls. 6d. to 12s. 6d., less 2h; | 
machine-made cobbles, 2ls, to 22s. 6d. net; Paris nuts, 23s. 6d. 
to 25s. 6d. net ; French nuts, 24s. 6d. to 26s. net; German nuts, 
24s. 6d. to 26s. net; beans, 19s. 6d. to 21s. net; machine-made large | 
peas, 10s. to lls. 6d. net; fine peas, 9s. to 10s. net; rabbly | 
culm, 5s. 6d. to 5s. 9d., less 24 ; duff, 2s. 6d. to 3s, net. Steam 
coal: Best large, 16s. to 16s. 6d.; seconds, 12s. to 12s. 9d.; 
. to 10s. ; small, 6s. 9d. to 7s. 6d., all less 2h. | 
Bituminous: No. 3 Rhondda, 17s. 
14s. 9d. to 15s.; small, 10s. to LIs., 
13s. 3d. to 13s. 6d., less 25. 


Restart of Garth and Oakwood 
We are pleased to hear that the long stoppage at these 

collieries has come to an end. On Tuesday, after having been | 
closed ever since May, and entailing a good deal of .discomfort to 
the families at least, the pits were restarted, causing a good deal 
of rejoicing in the Maesteg district. The pits are owned by Elders | 
Navigation Company, and although the repairers are chiefly busy 
at present, the colliers will soon renew their important output, | 


6d. to 18s. 6d.; through, | 
all less 24; patent fuel, 


Pits. 


Tin-plate. | 
Activity has continued in the trade, and the prospect of a | 
Its head centre, as Swansea may be 


boxes. The receipts from the works were also large, 93,689 boxes, 
and stocks now remaining in vans and warehouses 197,828 boxes, 
as compared with 201,390 the previous week. Swansea imported 
25 tons from neighbouring districts. There is no prominent feature 
for discussion in the trade, and the last report from Swansea notes | 
that there is no change to report in the general conditions sur- | 
rounding the tin-plate market. Works are well supplied with | 
orders, and most manufacturers are only in a position to quote for | 
Prices are unchanged, and are as 


and Bessemer plates, 14s. to 14s. 04d.; ternes, Siemens, 25s.; | 
roofing sheets, £9 5s. to £9 10s. per ton ; big sheets for galvanising, 
£9 5s. to £9 10s.; finished black plates, £11 15s. per ton; gal- | 
vanised sheets, 24 g., £11 5s, to £11 10s.; block tin, £162 cash, | 
£162 10s. three months. Other quotations:—Copper, £57 cash, | 
£58 13s. three months; lead, English, £13 17s. 6d.; Spanish, 
£13 7s. 6d.; spelter, £24 per ton ; silver, 25,5,d. per oz. 


Iron and Steel. 

There has been no lessening of supplies of iron ore, and 
in consequence furnaces in various quarters have been well worked 
and mills active. The workmen at Dowlais claim to have turned 
out a larger quantity than in the previous week, and the increased 
demand for colliery rails due to increased underground develop- 
ments has been well met. Even in the Swansea district there was 
last week as large an output of coal as for any time of the last 
three months. During the week three large cargoes of pig iron 
came to Swansea from Middlesbrough, little short of 3000 tons, 
principally for the Gravesend works. One cargo of steel 
billets came from Rotterdam. In addition, 725 tons pig 
iron came from Ulverston and 720 -tons from Grimsby, 
with 400 tons old rails from Faversham. Large consign- 
ments of iron continue to go periodically to Bristol from Newport. 
There is very little to record in connection with the industry. The 
firmness of prices in the Northern markets is about equalled by 
those in the South Wales and Midland. districts. The latest 
quotations issued from the Metal Exchange, Swansea, this week 
were as follows :—Pig iron: Hematite, mixed numbers, 65s. 3d. 
cash and 65s. 7d. month ; Middlesbrough, 49s. 9d. cash, 50s. 3d. 
month ; Scotch, 55s. 9d. cash, 55s. 1d. month; Welsh hematite, 
69s. to 70s. delivered ; East Coast hematite, 68s. to 69s. c.i.f. ; 
West Coast hematite, 69s. to 70s. c.i.f. ; steel bars : Siemens, 
£5 to £5 2s, 6d.; Bessemer, £5 ; iron ore, c.i.f. Newport, 19s. 6d. 
to 20s, 





| M. 55 ; 


| common bars in basic, M. 112 to M. 115 ; iron bars, M. 130 ; 


| Hungary have considerably improved. 
| leaves much to be desired. 


| was keenly felt, impeding deliveries in many cases, 


| pectation of lower prices. 
| extremely poor request, while for sheets an improving demand was 
| experienced. 
| Austrian coal trade no alteration can be reported, output being 


| for iron bars, free place of consumption. 


| will 


NOTES FROM GERMANY, FRANCE, BELGIUM, ke 
(From our own Correspondent.) : 


Rheinland-Westphalia. 

QUIETNESS prevails in most departments. ‘There is less 
pressure than in previous months with regard to purchasine 
finished iron and steel, but the tone of the market neverthele ‘ 
continues firm. On foreign account a fair trade is done ; foy ian 
in the first quarter of next year the prices at present quoted will 
continue. Ata meeting of the Bar Convention held on the th 
inst. prices for the first quarter of 1911 were fixed at M, 114 pat. 
free Oberhausen, M. 112 p.t. free Neunkirchen, and M, 1]5 vy 
free Kénigshiitte. Siezerland ironmasters report a lively demand 
for malleable iron, and iron ore has been actively inquired for : 
stocks are decreasing we pl The improvement is generally 
expected to continue, and the raised quotations can be carrie 
easily. Nassau red iron ore has been favourably influenced by the 
upward movement in Siegerland ore, and for sales in the next 
quarter rates are expected to be advanced. The Rolands-Hiitte 
near Weidman, has recently blown in the third blast furnace. ang 
the Agnesen-Hiitte has again blown in all its blast furnaces, ’ For 
the present little life is stirring in the crude iron depart ment, but 
an improvement is anticipated. 


List Rates. 

The following are the present list quotations, per ton, free 
at works:—Raw spathose iron ore, M. 10.90; roasted ditto 
M. 15.50 ; Nassau red iron ore, 50 per cent. contents, M. 12,50 ti 
M. 13 p.t., net at mines ; spiegeleisen, 10 to 12 per cent. grade 
M. 63 to M. 65; white forge pig, Rhenish-Westphalian sorts, M, 59 


| to M. 60 ; Siegerland quality, M. 58 to M. 60; steel iron, Sieger 


land, M.59 to M.60; Rhenish-Westphalian brands, M. 62 to 


| M. 63 ; German Bessemer, M. 70; basic, free Luxemburg, M. 53 to 


Luxemburg forge pig, free Luxemburg, M. 48 to M. 50: 


| Luxemburg foundry pig, No. 3, M. 52 to M. 53; German foundry 


pig, No. 1, M.66; No. 3, M.64; German hematite, M. 70: 
hoops, 
M. 140 to M. 145 ; common plates in basic, M. 120 to M. 122: steel 
plates for boilermaking purposes, M.132; sheets, M.135 to 


M. 140 ; drawn wire in iron or steel, M. 130. 


The Coal Market, 

A brisk trade was done in Upper Silesia, a rising demand 
being felt both for engine and house coal ; shipments to Austria. 
The Silesian coke trade 
From the Ruhr coal market a mode- 
rate trade is reported. Shipments to the Upper Rhine are com- 
paratively small, as stocks are still well filled. The want of wagons 
The con- 
sumption in blast furnace coke Jast month was considerably higher 
than in previous months. In briquettes a slight improvement in 
demand could be noticed. 


Austria-Hungary. 

Accounts given generally are not satisfactory, the inquiry 
for both raw and manufactured iron being very limited, owing to 
the fact that consumers defer the renewal of contracts in the ex- 
Girders and sectional iron are in 
the 


Heavy plates are exceedingly quiet. In 


about equal to consumption. Fresh orders continue to come in 
freely. 


No Change in Belgium. 
Prices, on the whole, are a shade easier, owing to a flat 
tone in the iron trade. An irregular business is done in finished 


| articles ; bars are quoted £4 16s, to £4 17s, p.t., free Antwerp, 
| Plenty of work is secured at the mills and factories, and it is 
) rather a want of confidence among consumers than a lack of fresh 


work that. has caused prices to become easier. Wire rods are firm 
at £5 14s. p.t. For inland consumption 125f. to 132.50f. p.t. is 
the price generally quoted for bars in basic and 132f. to 135f. p.t. 
Heavy plates are tend- 


| ing downwards; current prices are:—£5 6s. to £5 9s. for heavy 
| sorts and £5 16s. to £5 18s. for medium sorts, while thin plates 
| stand at £7 4s. to £7 8s. p.t. 
| developing favourably. 


Rails and railway material are 
Coal is exceedingly firm, and there was 
an increasing demand for house coal last week. Stocks remain 


rather heavy. 








/_PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. A. CAMPION has resigned the secretaryship of the West of 


| Scotland Iron and Steel Institute, and Mr. Ronald G. Jenkins, 


124, St. Vincent-street, Glasgow, has been appointed secretary in 
his place. 

Messrs. J. Jupson and W. E. Jackson have opened offices as 
machine tool and small tool merchants and agents at Parliament- 
chambers, 14, Great Smith-street, Westminster, under the style of 
the Judson-Jackson Company. They have, amongst others, the 
agencies for Messrs. Humpage, Thompson, and Hardy, and 
Coventry Ordnance Works for small tools. 

WE are asked to state that at a meeting of the management 
committee of the Society of Motor Manufacturers and Traders, 
Limited, specially convened in view of the circumstances, it was 
resolved, owing to the regrettable death of Major his late Serene 
Highness Prince Francis of Teck, K.C.V.0., D.S.0., to abandon 


| November 2nd. 








THE MIDLAND Institute OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the Institute 
be held at the Institute Rooms, St. James’-chambers, 
Sheffield, on Wednesday, November 9th, 1910, at 3.30 p.m. 
There will be a Council meeting at 2.30 p.m. After the opening 
address of the president the following papers will be open for 
discussion :—‘‘Some Experiments on Explosive Gases and their 
Bearing on Colliery Explosions,” by G. R. Thompson : we. he 
Pollution of Rivers by Effluent from Coke Oven By-products, ) 
Dr. H. Maclean Wilson ; and ‘‘ Colliery Companies in Relation to 
the Law of Statutory Undertakings,” by J. H. Cockburn. 


Contracts.—Yarrow and Co., of Glasgow, have just received an 
order for a high-speed motor boat for service at Buenos _— 
The vessel will be 60ft. long by 9ft. beam, propelled by five sets . 
internal combustion engines of the Yarrow-Napier design, © 
approximately 300 totq! horse-power, designed to give her a = 
of 254 knots.—The Carn Brea and Tincroft Mines, Limited, piste 
decided to adopt the principle of magnetic separation of wk = 
mined from the North Tincroft part of the sett, and the or¢ - oe 
a Wetherill separator has been placed with the British Hum - . 
Engineering Company, Dixon House, Lloyd’s-avenue, London, 
—The Ashton-under-Lyne Corporation have accepted the - . 
of Triumph Stoker, Limited, for “ Triumph’ stokers = ee 
elevator for the electricity works.—The contracts for t tbe 
supply of rolling stock, consisting of locomotives, — Lek 
coaches, covered and open wagons, for the Anhwei Railways, oe 3 
been placed with John E. Hall and Co., of 9, or mong . 
Shanghai. The contracts call for delivery in running order 
Anhwei within eight months of contract date. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Com municator is printed in italics, 
When the abridgment is not illustrated the Specification is without 


Wings. 
oa ies of Specification meute bt d at the pote of Sale Branch, 
95, Southampton buildings, Chancery-lane, , W.C., at 8d. each, 
The first date given is the date of application ; the second date at the 
end of the abridgment 18 the date of advertisement of the acceptance 
of the complete specification. 
Any person may on any of the grounds mentioned in the Acts, within 
of the date given at the end of the abridgment, give notice at 


two months 0, Wve ; 
the Patent-ofice of opposition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


92.314. September 30th, 1909,—IMPROVEMENTS IN OIL ENGINES, 
James William Cross, 82, York-road, King’s Cross, London. 
The oil is, as usual, introduced at the end of the compression 

stroke. After ignition a volume of compressed air is intermingled 

with the charge so as to ensure complete combustion. The speci- 
fication states that in engines of this class the range of power is 
limited, as the mixture becomes too weak to ignite if the oil supply 
js reduced below a certain quantity. In the engraving A is an 
air inlet valve, B the exhaust valve, C the combustion chamber, 
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and D and E air valves situated on the top thereof. The com- 
bustion chamber, as will be seen, is divided into two parts by a 
partition projecting downwards. There is a fuel valve F G in each 
part of the combustion chamber. To decrease the power 
developed by the engine, the oil supply to one of the combustion 
chamber cells is reduced until the point at which ignition fails to 
take place is reached. Thereafter regulation is farther effected 
by controlling the oil supply to the other chamber. It is stated 
that the presence of air in one of these chambers does not affect 
the combustion of the charge in the other. For a greater range 
of control the combustion chamber may be divided into three or 
more cells.— October 5th, 1910, 


TRANSMISSION OF POWER. 


23,486. October 14th, 1909.—IMPROVEMENTS LN SHAFT COUPLINGS, 
Hans Hamilton Benn, 7, Montpelier-square, Knightsbridge, 
London. 

The coupling consists of a series of donble-coned keys A pressed 
down on the shaft ends by two internally-coned boxes B, B which 
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are pulled together by bolts C,C,C. In the case of the coupling 
illustrated three double-coned keys are used. These keys are 
formed by dividing a solid double-coned sleeve into six pieces by 
cutting it along six lines parallel with its axis. The outer end of 
each box B, B is formed with a slight flange, and by cutting away 
certain portions of it for the passage of the keys, portions D,D, D 
are left which act as distance pieces for the keys.— October 5th, 1910. 


26,346. November 13th, 1909.—IMPROVEMENTS RELATING TO THE 


PROPULSION OF SHIps, the British Thomson-Houston Com- | 


pany, Limited, 83, Cannon-street, London, E.C. 

This is an improvement and simplification of the system of ship 
propulsion described in the applicant’s former specification— 
No. 19,871, 1909. On each propeller shaft is mounted the rotor of 
an electric motor A, say, of the squirrel cage induction type. 
Current for this is supplied from a generator B driven by a high- 
speed turbine C. The generator is of the multi-phase type, having 
a stationary armature and rotating field magnets. Thus, for driv- 
ing the ship ‘orward, electrical means only are provided. For 


reversing the motion a low-speed turbine D mounted on or coupled 
to the propeller shaft, and exhausting into the same condenser E 
as the turbine C, is used. Alternatively a high-speed reversing 
turbine may be used with some suitable, such as hydraulic. speed 


N®? 26,346. 








reduction gear interposed between it and the propeller shaft. In 
any case, reversal is obtained by cutting out the electrical 
elements and utilising directly the power of a steam turbine.— 
October 5th, 1910. " 


20,035. February 28th, 1910.—IMPROVEMENTS IN AND RELATING 

TO ELECTRICAL CoNNECTORS, Field Brothers and Co., Limited, 
25, Budge-row, London; and Bernard Friedrich Sobotka 
| Melrose, King Edward-street, Chalvey, Slough, Bucks. 





This invention relates to electrical connectors for joining 

| together wires or cables conveying current, and consists in the use 
of a conical socket with a cylindrical pin adapted to engage, and 

| split plug, which is conical on its exterior and has a cylindrical 
| central hole. The plug A is divided by slits extending from one 
| end to a considerable distance down its length. There may be one 
| or more such slits, but two at right angles is a convenient arrange- 
| ment. In its centre the plug hasa cylindrical opening B. In the con- 
| struction shown on the left the plug has a part C screwed into its end, 
| So that it is adapted to receive an eye socket into which a conductor 
| is sweated. The socket D may be of any desired shape, ¢.g., as 
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shown, hexagonal on its exterior, but is slightly coned in its 
interior. The cone should net be so steep as to perceptibly tend 
to press out the plug when inserted. A cylindrical pin E is 
secured in the centre of the socket, this pin in the construction 
shown being screwed into the end of the socket. In the right- 
hand engraving a construction of plug and socket is shown adapted 
to join two pairs of wires. The plug is made in concentric form, 
and comprises a central cylinder S having in it a cylindrical 
recess F and an outer sleeve G made conical on its interior and 
separated from:the central part S by a layer of insulation H. The 
socket comprises an outer sleeve K made conical upon its interior 
and a central cylindrical pin M supported within the sleeve K by 
insulating material N. The whole of the plug 8, H, G is divided 
by one or more slits, so that when the plug is thrust into the 
conical socket K its parts are pressed inward, so that the ends of 
the central part S bear against the pin M.—October 5th, 1910. 





TRAMWAYS AND RAILWAYS. 


24,016. October 19th, 1909. — IMPROVEMENTS IN CURRENT 
CoLLECTORS FOR ELECTRICALLY-DRIVEN VEHICLES, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C, 

This invention relates to electrically-driven vehicles which are 
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adapted to run over a highway without tracks and to receive their 
power from an overhead conductor. At the outer end of the 





trolley pole A is secured a stem B having a ball C at its top. The 
stem is preferably set oblique to the pole, so that when the pole is 
up and the trolley head is in contact with the conductors the stem 
will be practically vertical. The trolley head comprises two blocks 
D E of insulating material—preferably wood. They are arranged 
one above the other, and each contains a bearing for the ball C, so 
that the head is thereby swivelled to the pole. Each bearing has 
a metallic lining, the upper one F being semi-spherical, while the 
lower one G is annular, and leaves sufficient space around the stem 
to permit the head to rock on the ball through a considerable 
angle from the vertical. A coiled spring H encircles the stem, 
abutting at one end on a shoulder K on the stem, and at the other 
end against the under side of block L, preferably in a recess M in 
the block. The contact shoes O are secured to opposite sides of 
the upper block D, being preferably secured by the bolts which 
clamp the two blocks D and E together. The shoes are some- 
what U-shaped, and their front and rear edges are turned down 
to provide smooth rounded corners. Their outer upturned 
portions constitute retaining flanges which engage the overhead 
conductors and prevent their lateral disengagement. Insulated 
conducting wires, whose bared ends are soldered to terminal plates 
clamped by nuts on the bolts, extend down opposite sides of the 
trolley pole and convey current to the vehicle motors. Rising 
between the contact shoes is a vertical longitudinal fin 5S, which 
preferably projects beyond the blocks D E both in front and 
behind, and is securely fixed in a slot in the upper block. The 
edges of the fin taper upwardly toa blunt point P, from which 
lateral wings N extend to the sides of the block D, the wings also 
being tapered upwardly to the point W. The fin is arrow-shaped 
and with its wings constitutes a pyramidal crest rising above the 
head and readily insertible between the two overhead conductors, 
no matter at what angle the trolley pole may stand thereto or how 
far to cne side of said conductors the vehicle may be standing. 
October 5th, 1910. 


LIGHTING AND HEATING. 


11,582. May 10th, 1909.—IMPROVEMENTS IN OR RELATING TO A 
METHOD OF WORKING ARC LaMps IN SERIES WITH INCAN- 
DESCENT Lamps, Arthur Heimann, of 55, Ansbacherstrasse, 
Berlin, and Walter Schaffer, of 89, Geishergstrasse, Berlin. 

The auto-transformer is connected between the points A and B. 
C is an incandescent lamp group, and D an are lamp group. 
From the point E, dividing the total pressure of the auto-trans- 
former in proportion to the terminal pressures of the incandescent 
lamp group and of the are lamp group, a branch conductor is 
carried to the point F of the connecting conductor between the 
incandescent lamp group and the are lamp group. This branch 


N¢ 11,562. 











conductor is marked G. K is a resistance. One or more resist- 
ances K are connected in the are lamp circuit, between the points 
F and B, which resistances are calculated for a higher strength of 
working current than the normal maximum strength of the arc 
lampcurrent. As long as the strength of current is at 10 ampéres 
or lower, it alters the resistance in the are lamp circuit only to a 
very small extent, but increases it to an exceedingly high extent 
as soon as the strength current exceeds 10 ampéres, for instance, 
so that 12 ampéres cannot be exceeded at all, or only to a slight 
extent and fora short time. Therefore any injurious reduction 
of pressure at the ends of the coil E, B, is avoided, and thus an in- 
admissible increase of pressure at the terminals of the incan- 
descent lamps cannot take place.—October 5th, 1910. es 


CRANES AND CONVEYORS. 


30,104. December 24th, 1909.—IMPROVEMENTS IN SELF-DISCHARG- 
ING Skips, Alexander Gibb, Goytrey House, Pontypool, Mon- 
mouthshire, and Thomas Graham Menzies, Ferry Craig, North 

“1° Queensferry, Fifeshire. 

This skip is intended particularly for the deposition of concrete 
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under water, its design being of such a nature that it discharges 
its load automatically on touching the ground. A feature of it is 
that the discharge takes place very gently. The skip is composed 
of a single trough-shaped body plate closed at one end by a plate 
A and at the other by a movable door B. The door has two hooks 
CC on its upper edge, by which itis attached toa bar D stretching 
across the trough-shaped body. A notch on the lower edge of the 
door fits into the catch E. The skip is suspended from the crane 
chain by a four-limbed bridle, of which the limbs F F are hooked to 
eye lugs H, while the limbs G G are secured by rings to hooks J J. 
The door B is attached by way of the chains K K and hooks LL to 
the limbs GG. The skip is, of course, lowered in the horizental 
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position. 
slacken and the imbs G G become disengaged from the hooks J J. 
On winding in the crane chain the end A of the skip tips upward, 


as shown, and the door B is drawn out of its catches by the chains 


K K.—Octoher 5th, 1910. 


AERONAUTICS. 


19,315. August 23rd, 1909.—IMPROVEMENTS IN AIRSHIPS WITH 
A VIEW TO PREVENTING Loss OF WEIGHT RESULTING FROM 
CONSUMPTION OF FUEL, Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness, and Alfred Arnold Remington, Adderley 
Park Works, Birmingham. 

The object set forth in the title is attained by condensing and 
collecting the water vapour in the engine exhaust gases. The 
total weight of water present in the exhaust is greater than the 
amount of fuel producing it, so that if the condensation is com- 
plete the weight of the airship will increase rather than diminish. 
But this, of course, can be controlled so as to preserve a constant 
weight in the airship. The condensation and collection may be 
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effected in any desired way, but in the engraving an example is 
given. The exhaust pipe A is coiled as shown, and delivers the 
gases into an intercepting chamber C. The gases then rise through 


the pipe B, and so pass into the atmosphere. From the chamber 
C the condensed water is led toa vessel D, where it is collected. 
E is an element consisting of a chamber divided by a diaphragm. 
Through this the gases pass, and here they come into contact with 
a stream of cold water, which helps to condense the moisture. 
Further condensation is afforded by the cooling effect of the 
atmosphere while the gases are passing through the coil. It is 
said that the exhaust may be thus cooled to 70 or 80 deg. Fah., 
thus ensuring the condensation of water equivalent to 75 per cent. 
of the weight of the petrol consumed.—Octoher 5th, 1910. 
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As soon as it touches the ground the bridle chains 


failure of one contact maker to break the circuit, the breaking o! 
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the circuit by the remaining one will give the required indication 
in the signal cabin.—October 5th, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





971,240. Rupper, W. R. Bennett, 
Yanada.—Filed May 2lst, 1910. 

A rudder comprising a post having braces and pintle knuckles 

integrally formed therewith, in combination with plates having 


St. John, Ne 


Brunswick, 





MISCELLANEOUS. 





22,633. October 5th, 1909.—A METHOD oF SEPARATING STEAM 
FROM WATER IN PIPES FOR STEAM WHISTLES, James Elder, | 

23, Lorne-terrace, Sunderland. 
The apparatus consists of a chamber A, eight or ten diameters | 
in length, into which boiler steam is admitted by means of the 
bent pipe B. The curve in this pipe is arranged so that the 
moisture contained in the steam is thrown downwards to the 
bottom of the chamber A. In this way the whistle will act with- 
out spluttering immediately the valve cord is pulled. To drain 











away the collected water the pipe C and inverted valve D are fitted, 
as shown. The pipe C is connected at its lower end to the boiler 
pressure. When the whistle is in action the pressure in A is 
slightly less than that of the boiler, so that the inverted valve D is 
held closed by the back pressure in the pipe C. On the whistle 
valve being closed the valve D falls down by the action of gravity, 
and the water is thus free to drain back to the boiler.—Octoher 5th, | 
1910. 


11,281. May 6th, 1910.—IMpROVEMENTS IN ELEcTRIC CONTACT 
MAKERS, McKenzie and Holland, Limited, and Sydney 
Prescott Wood, of 58, Victoria-street, Westminster. 

Electric circuits for low-voltage currents have frequently to be 
made or broken by a very slight mechanical movement, such, for 
instance, as that required to operate the electric contact used to 
repeat or detect the position of a signal arm. According to this 
invention a device is employed which is constructed as follows:—A 
is a sealed glass tube, B and C are platinum wires welded at D 
and E to copper wires F and G, the platinum wires being held 
securely in the flat portion of the glass tube by the fusing of the 
glass around them. H is mercury which gravitates to or from 
the platinum points for making or breaking the electrical circuit. 
J is creosote oil or other suitable fiuid. The contact makers 
ure shown fixed in a box K suitable for attaching to the spindle L 
of the signal arm or the like. As shown, two contact makers M 
are arranged in series to control the circuit for indicating the 
signal arm in, say, the danger position, and two other contact 
makers—also in series—are arranged to control the circuit for 
indicating the signal arm when down. These four contact makers 
are so arranged in the box that a very slight rotation of the 
spindle N is sufficient to break a circuit. Two contact makers are 











chambers, and so forming an intermediate portion of the boiler 
proper. This section can be removed bodily when desired. There 
are seven claims. 
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preferably arranged in series as shown, so that in the event of the 
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diametrically opposite to a single group of nozzles equal in 
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to the two groups, and all included in a counter clock 4 
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tion. Suitable valves are provided for bringing either yroup of 
nozzles into action. 


971,724. SrkAM GENERATOR WITH WATER-IMMERSED 
O H. U. Briinler, Brussels, Belgium.—Filed August 31 
This is the revival of an old idea. Flame burning in wat 
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their rear sections deflected outwardly, the plates being secured 
to the post by the braces, which are riveted between the plates. 
There is only one claim. 


971,522. SupeRHEATER, W. F. Buck, Chicago, I/l., and H. W. 
Jacobs, Topeka, Kans.—Filed June 2nd, 1910 , 

This invention applies to locomotives. It consists of a shell or 

drum containing tubes and interposed between two combustion 


971,522 
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shown in this country several years ago. The patent is for details 
There are two claims. 
971,764. ApsusTABLE CRANK ATTACHMENT, 
Ohio.— Filed Novewher 16th, 1908. 
This invention applies to railway signals. 


T. E. Lutz, Galic 


The length of stroke 











and precise position of stroke being determined by the two set 

screws as shown in the cut. There are three claims. 

971,964. METHOD OF BUILDING T. N. Berge, Hoboke 
N.S. Filed June 5th, 1910. 

The dock wall is a combination of concrete and piling. The 

method of construction consists in driving piling into the earth so 

as to bring the top of the piling substantially flush with the upper 


Docks, 
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REVERSIBLE TURBINE, R. Cramp, Kast Hum, England, 
assignor to Cramp’s Patent Reversible Turbine, Limited, London, 
England.—Filed August 4th, 1910. 

There are nine extremely long claims to this patent. The 
essential] feature is the combination with a stationary cylinder of a 
cover at the entrance end and a cover at the exhaust end, the 
exhaust end cover having an exhaust aperture, a rotor disc within 
the cylinder adjacent to the interior face of the entrance end 
cover ; pivoted reversible vanes are carried by the rotor disc. The 
entrance end cover has two adjacent segmental groups of steam 
inlet nozzles diametrically opposite to a single segmental group of 


] 
nozzles equal in number to the two groups, and all inclined in 


surface of the earth, excavating adjacent to the piling so as to form 
a new earth level, driving piling into this last-mentioned earth- 


mentioned piling and partly by the first-mentioned piling. There 










































































































evel, and forming a wall of concrete supported partly by the last- 








clockwise direction, and having also two adjacent groups of nozzles 


are seven claims, 
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OCTOBER. 


The Shipbuilding Lock-out. 


Tue lock-out in the North drags its slow length 
along. For a moment general interest was stimulated by 
the sporting element of the ballot of October 19th. But 
when that was over, and it was known that for a fortnight at 
Jeast no notable change could come over the state of affairs, 
no one out of the district affected bothered his head about 
it; no one,as Johnson would have said, “ ate his dinner any 
the worse.” And yet the whole thing is a disaster of the 
first water. During the month there have been marked 
indications of a potential improvement in the shipbuilding 
industry. Steel making and general engineering, too, 
show a tendency towards improvement. This year and 
next, by the law of cycles, should have been years 
of booming trade. And there is every indication 
that they would have been, and will be even now, 
if only this miserable business would come to an 
end. There is not a particle of sense in the con- 
tinued resistance of the men. The masters are fighting 
for a principle to which they will adhere to the last, the 
principle that sectional strikes must be put down. The 
men are fighting now from sheer obstinacy; their own 
sense and their executive are against them. The ballot 
on October 19th showed that but a small portion of the 
whole body of the union was opposed to the terms which, 
after a long conference, its plenipotentiaries had settled 
with the employers at York. The bulk of the members, 
though many of them were on the point of starving, and 
were seeing their funds depleted to the last farthing, would 
not take the trouble to say yea or nay. Have they no 
wills, these northern men, that they permit themselves 
to be led by a turbulent handful? It is unlike them. 
This week a new ballot is to be taken; we look for a wiser 


issue. 


The Atlantic Airship. 


OnE of the most satisfactory events of the month 
was the loss of the airship America in mid-Atlantic on the 
18th. Like her miniature sisters who float over big shops, 
she appears to have been launched mainly as an adver- 
tisement, and we find it difficult to believe that at any 
moment anyone of her proprietors or crew believed she 
could accomplish the feat upon which she started. 
Fortune has, however, on occasion, to the ultimate dis- 
advantage of mankind, attended on vain attempts and 
carried them to successful issues, and it is just conceiv- 
able that favourable winds might have blown the airship 
from America to Europe. We should then have seen in 
this country popular enthusiasm worked up to the pitch 
it reached in Germany when Zeppelin made a successful 
voyage or two. What has happened there we know; can 
anyone doubt that the same thing would have occurred 
here? Money, time, temper, patience, endurance, and 
ingenuity would have been scattered broadcast under the 
blind belief that the elements had been conquered. Every 
now and then Nature takes aeronauts asthe huntsmen took 
Christopher Sly, surrounds them with the signs of power, 
and for a brief time allows them to believe they are masters 
in her dominions. Then, when the play is done, she lets 
them know in the plainest way possible that she is not to 
be conquered by such futile inventions. 


Berlin Overhead Railway. 


With remarkable tenacity the Continentale 
Gesellschaft fiir Elektrische Unternehmungen has clung 
for twelve years to its project for a suspension railway in 
Berlin. About three years ago, when it obtained permis- 
sion to construct a short trial section in one of the 
narrowest streets in the proposed route, many thought 
that the company’s perseverance would at last be 
rewarded by sanction to construct the whole of the pro- 
jected line. The trial section, however, very soon gave 
rise to much adverse comment, and the owners of 
properties in the neighbourhood of the suspended rail 
averred that the structure disfigured the locality, obstructed 
the light, hindered traffic, and was to be condemned also 
from an artistic point of view. It appears that much 
of the objection was greatly exaggerated, and it is not 
improbable that the company will, after all, obtain the 
sanction of the Berlin Council by new proposals which it 
has just submitted. In order to remove the cause of the 
complaints directed against the trial section the company 
now proposes to avoid the narrow streets included in the 
original route. To affect this, new passages would have 
to be made through certain blocks of houses in two 
places along the proposed suspension railway route. As 
an alternative to the cutting of one of these new passages, 
thecompany suggests the widening of the street at that 
part of the route, and offers to contribute 14 million marks 
towards the cost entailed. In return for the concession 
the company offers the town of Berlin a share of profits 
derived from the suspension railway, and as a further in- 
ducement it announces its willingness to carry passengers 
all distances over its lines for a uniform tariff of ten 





pfennigs. The company concludes its petition with the 
remark that so cheap a tariff would not be possible with 
any other unsubsidised railway system. 


Aeronautics. 


S1pE by side with the news that the America had 
started on the voyage which was to end in disaster, as 
related above, came the news that the Clément-Bayard 
airship No. 2 had at last been able to cross from France. 
Leaving Lamotte: Breuil, near Compiégne, at 7.15 on the 
morning of Sunday, October 16th, the airship, with its 
seven passengers and their baggage, proceeded by way of 
Amiens to Boulogne, where a convoy of torpedo boats 
guided it across the Channel to Folkestone. From this 
town the South-Eastern Railway line was followed 
as far as Greenwich, at which point the Thames 
was taken asa guide. Reaching Westminster, the airship 
turned, and sailing over Hyde Park arrived at its garage 
at Wormwood Scrubbs shortly after oneo’clock. The trip 
thus occupied about six hours, and as the distance covered 
was 252 miles, the average speed works out at about 42 
milesanhour. On the 26th of the month a second airship 
succeeded in crossing from France to this country. In this 
instance the airship, which was constructed by Lebaudy 
Fréres, carried five passengers and covered the route 
from Moissen to Aldershot, vid Rouen and Brighton, 
a total distance of about 200 miles, in well under six 
hours. An accident, however, marked the close of this 
otherwise successful voyage. Through some mismanage- 
ment the envelope of the airship struck the roof of the 
balloon shed on Farnborough Common, and was ripped 
open. The envelope collapsed suddenly, but fortunately 
no one was damaged, although it is stated that the 
repairs necessitated by the mishap will occupy about three 
months. 


Berlin Water Supply. 


THE time seems to have arrived for the reorgani- 
sation of the system of Berlin’s water supply. On the 
28th of the month 5} million marks were granted for the 
extension of the waterworks at Tegel, on the Miiggel Lake 
and in Lichtenberg. The present waterworks of Berlin 
have been developed during the course of sixty years by 
the remodelling of old and the construction of new plants. 
From 1856 to 1876 the one works at the Stralauer Gate 
was able to cope alone with Berlin’s needs, and supplied 
the city with filtered water from the river Spree. For 
the next seven years 40,000 cubic metres were supplied 
daily from 23 wells on the banks of the Tegel Lake. This 
water contained a large admixture of iron, and as the 
iron-extracting process was not known at that time the 
wells were given up and the water was taken direct from 
the lake. In 1883-1886 the waterworks for supplying 
filtered lake water were built on the Miiggel Lake. On 
account of the rapid growth of the suburbs and of indus- 
trial establishments that discharged their drains into the 
lake, the Government demanded the conversion of the 
lake waterworks into well waterworks. In 1901-1903 
the Tegel Lake waterworks were thereupon converted to 
draw their supply from deep wells, and in the subsequent 
years the Miiggel Lake works underwent a similar change. 
It appears that before very long it will not be possible to 
extend the present well water supply system, and that 
recourse will again have to be had to lake water. It has 
now been proposed to lay another system of pipes entirely 
separate from the existing well water network, and to 
supply the inferior lake water through the second system 
of pipes, as is done in Paris. For watering the streets, 
public gardens, washing purposes, &c., lake water only 
could then be used, and the superior well water reserved 
for drinking and cooking. 


Aviation and Accidents. 


In the world of the heavier-than-air machines 
the most conspicuous feature of the month’s events is un- 
doubtedly the high death roll. No less than six aviators 
were killed in that period, a curious feature of the 
accidents being the fact that four of the victims were 
military officers. On October 2nd, Herr Heinreich Haas 
was killed near Metz. On the 7th, Captain Matsievitch, 
of the Russian army, met his death at St. Petersburg. 
Captain Madiot, of the French Army, received fatal 
injuries at Donai on the 23rd; while the 25th, 26th, and 
27th were marked respectively by the deaths of Lieutenant 
Mente, of the German Army, at Magdeburg, M. F. 
Blanchard near Paris, and Lieutenant G. Saglietti, of the 
Italian Army, near Rome. Apart from these regrettable 
occurrences the month has witnessed the usual sequence 
of record-breaking attempts. These attempts are in most 
cases more or less foolish, and can do but little to advance 
the true science of flight. A prize of £4000 offered by the 
Automobile Club of France for a journey from Paris to 
Brussels and back within thirty-six hours with a passenger 
was competed for during the month. M. Wynmalen 
succeeded in accomplishing the feat by returning to Paris 
at mid-day on the 17th. The total distance flown was 





450 miles. On the 29th of the month the annual Gordon 
Bennett International Trophy was competed for ai 
Belmont Park, New York. It will be remembered that 
this was won last year by Mr. Curtiss at Rheims, who 
performed the 20 kiloms. required in the competition 
in 15 min. 503 sec. This year the distance to be covered 
was 100 kiloms., and at Belmont Park Mr. Grahame- 
White won the prize with a flight occupying 61 min. 
5 sec. It would, however, appear that a French competitor, 
M. Le Blanc, would have with ease excelled this per- 
formance had he not met with an accident on his last 
round of the course. Dashing into a telegraph pole he 
smashed both his machine and the pole, but sustained, 
strange to say, practically no hurt himself. 


Paris Embellishments. 


Tue Paris Municipality has issued the first part 
of the loan of 900,000,000f., which are to be devoted to 
the embellishment of the city, and presumably the work 
under this stupendous programme will be started at an 
early date. It is to be regretted that many years must 
elapse before this work of municipal improvement 
becomes an accomplished fact, for Parisians have endured 
for so long a time the ugly hoardings which disfigure the 
finest sites, and have been put to so much inconvenience 
by the pulling up of streets that they have come to 
regard themselves as suffering for the benefit of a future 
generation. Fortunately, the hoardings in the Place de 
l’Opera have at length been removed, and the work of 
relaying the streets has been begun, but it is understood 
that as soon as this is done the paving will be pulled up 
and fresh hoardings erected to allow of the driving of sub- 
ways under the Place de |’Opera. It is naturally asked 
why the subways were not driven from the tunnels of the 
Metropolitan while this work was in progress. But in 
Paris there is no accounting for such eccentricities. The 
protests of the public seem, however, to be having some 
effect upon the municipal engineers, for it is understood 
that a commission is to visit London in order to investi- 
gate the methods adopted for carrying out public works 
with the least possible interference to traffic! The 
Metropolitan system being now nearly completed there 
will apparently be no more trouble experienced from this 
cause, and the new works to be undertaken will consist 
principally in widening streets and making new ones, 
building public edifices and laying out gardens and 
squares, and generally improving the appearance and 
sanitary condition of the more populous parts of the city. 
The construction of the Metropolitan itself will have 
occupied close upon twelve years, and now that the 
system is nearly complete its success is prodigious. Nor 
does it seem to have affected the street traffic, which is 
more active than ever, the accelerated services of motor 
omnibuses and taxicabs having created a traffic in the 
same way that the Metroplitan has done. 


The Launch of the Olympic. 


Tue White Star liner Olympic, the largest vessel 
by far which has ever been launched, was successfully 
sent into the water by Harland and Wolff on the 
20th of the month. The launch is distinguished by the 
fact that the weight of the vessel and gear was by many 
thousands of tons greater than anything hitherto 
attempted. Officially it was given as 27,000 tons. In 
view of the gigantic leaps which are being made now-a- 
days in the weights and sizes of steamships, one is 
tempted to ask where it will all end. Will it continue 
to be found that the larger the boat the better she pays, 
or will a point be reached beyond which running expenses 
become overwhelmingly large? Has the limit of struc- 
tural safety been nearly reached, or is there practically 
no limit to enlargement in this direction? So little is 
known outside the inner circle of management of our 
great ocean lines that it is impossible to speak definitely 
regarding the cost of running; but as concerns the actual 
size, there would appear to be no reason to think that it 
is impossible to build steamships very much larger than 
even the Olympic which would be as strong, or indeed 
stronger, than she is. The whole matter is a question of 
pounds, shillings, and pence. The governing feature, of 
course, is the depth of water in ports and harbours, and 
the size of existing graving docks. This, of course, will 
not for long be permitted to hinder progress. Deeper 
harbours and larger graving docks will, if necessary, be 
made, and it is quite conceivable that in time to come 
the leviathans of to-day may be looked upon as mere 
cockle shells when compared with succeeding vessels. 


The Leetschberg Tunnel. 


Few enterprises have proved so difficult of 
execution as the driving of the Letschberg tunnel through 
the Bernese Alps; but though at times it appeared as if 
the obstacles were insurmountable, the progress neverthe- 
less justifies the belief that the tunnel will be completed 
in 1913. This tunnel is intended to offer direct communi- 
cation between Berne and the Simplon, and it forms also 
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part of the scheme for shortening the journey from Paris 
to Milan by the Est of France Railway, in the same way 
that the Paris, Lyons, and Mediterranean route will be 
shortened and much facilitated by the construction of the 
Frasnes- Vallorbe line, thereby avoiding the climb by Pontar- 
lier. The Est Railway will obtain access to the Leetsch- 
berg tunnel by the Moutier-Granges line, which, like the 
Frasnes-Vallorbe section, is to be constructed in accord- 
ance with the Franco-Swiss Convention signed several 
months ago. By thus offering a more direct connec- 
tion between the Est Railway and the Central Swiss 
system itis expected that the traffic of North-West Europe 
will be diverted over the French lines instead of passing 
up over the German lines, and this contingency is being 
seriously discussed in Antwerp, which, from being the 
chief port of transit from the west of Europe to North 
Italy by the Gothard, would find itself cut off from the 
main line of traffic. The Antwerp Chamber of Commerce, 
however, is by no means disturbed over any such possible 
diversion of traffic, for it is pointed out that by putting 
this town ip communication with the Est Railway it would 
actually be in a position to compete favourably with the 
French ports, such as Calais, which it is expected will 
benefit from the more direct routes to the Simplon. What 
is needed is to improve facilities between Arlon, in the 
Belgian Luxemburg, and Nancy and Dalle. This would 
bring Antwerp within 953 kiloms. of Milan by the 
Simplon instead of 1008 kiloms. by the St. Gothard. It 
remains to be seen, however, whether the French railway 
company will fall in with an arrangement that might 
possibly prove detrimental to the French ports, but the 
Chamber of Commerce nevertheless insists that the 
Belgian Government should at once make overtures to 
the French Government with a view to ensuring a 
direct service between the Belgian lines and the Swiss 
frontier. 


The New Home of the “‘ Civils.” 


AFTER having enjoyed the use of their existing 
building only for some fourteen years, the members of 
the Institution of Civil Engineers are forced to leave 
it, and build a new home. A site was fortunately 
discovered quite near at hand, on the other side of 
Great George street, a little nearer St. James’s Park. 


Here a palatial building—to judge by the pictures of it | 
—is to be constructed, and Mr. J. C. Inglis performed | 


the ceremony of laying the foundation-stone on the 25th 


of the month. The ancient custom of burying coins and | 


other articles under the stone was adhered to. In this 
case, however, they were not coins of the realm, but copies 
of the various medals of the Institution—the Watt, 
the Telford, and the Stephenson-an excellent idea. 
So also was the entombing of the charters, &c., of the 
Institution; but it would certainly have seemed more 
appropriate if copies of the leading technical engineering 
journals had been interred instead of—or, at all events, 
as well as—that of the daily paper, which aloue finds a 
place. In time to come, when the archeologists of the 
future come to wander around the ruins of this new edifice, 
they will think, when they lift that foundation-stone, that 
the literature of the period must have been strangely 
lacking in engineering interest. 


The French Railwaymen’s Strike. 


A CHARACTERISTIC feature of French Trade 
Unionism is its essentially political character. The unions 
have fallen so entirely under the control of the advanced 
Socialist party that every strike or agitation is engi- 
neered with a view to furthering the interests of this 
party. Hence, the Government was fully aware of 
the danger of allowing the railwaymen’s strike to con- 
tinue unchecked, and the extreme measure adopted of 
mobilising the men fortunately proved successful. It is 
highly probable that this experience will have the effect 
of considerably curtailing the influence of the unions. 
Until recently the legality of the men combining to cease 
work has not been disputed, and has indeed been admitted 
by the Government, but since the postmen’s strike last 
year and the railwaymen’s strike last month showed that 
a cessation of public services is highly prejudicial to public 
interests, and may, indeed, be detrimental to the country’s 
safety, it is argued that neither State servants nor men 
engaged in public enterprises, like the railways, have the 
right to strike. This is a stand which Government is 
taking up in the preparation of a Bill which is to be 
introduced into Parliament, whereby any strike of men 
in the service of the State or the railway companies will 
be declared illegal. At the same time, while the right to 
strike is admitted for men in private employment, very 
stringent clauses will be inserted in the Bill against any 
interference with the “liberty of workmen.” In other 
words, the unions will not be permitted to force or even 
to persuade men to come out on strike, and the way in 
which scores of men have been imprisoned for intimidation 
or destroying railway property during the recent strike has 
taught them that the liberty of non-strikers is to be 
respected. 


MOTOR BOAT PROPULSION. 
No. II.* 


Attempts have been made to surmount the difficulty of 
inadequate diameter, by fitting twin screws running at 
slower revolutions, both being driven by chain or spur 
wheel reducing gearing from one fast-running engine. 
This gives an excellent result from a speed and efficiency 
point of view, but has not yet been altogether satisfactory 
from the practical side. 

It is necessary to revolve the screws in opposite direc- 
tions, z.e., outward on top, in order that the best result 
may be obtained; this involves the fitting of a wheel 
between the engine and one of the shafts. 

Whether the gear be chain or spur wheel, it is almost 
inevitable that in time it will develop slap, and conse- 
quently become noisy. Apart from this, there can be no 
doubt that the method is a good one, and if a suit- 
able simple gear can be devised, able to stand the stresses, 
and to run noiselessly, with little friction, there is great 
attraction in it from propeller considerations for moderate 
speed boats. But it is perhaps sufficient to confine our 
attention to the case of a single propeller driven direct 
by the engine shafting. 

Availing ourselves of the change of pitch possible by 
using a reversible propeller, we want to settle upon the 
diameter suitable for the conditions. From an analysis 
of the results obtained from a number of successful boats 
of varying dimensions, but all of moderate speed, we may 
deduce a formula—empirical it is true, and only applicable 
to ordinary types of motor boats—from which power and 
length of boat are eliminated. This is due to the fact that 
for these boats the displacements for similar lengths 
approximately correspond. 

The formula becomes :— 

Diameter in feet — / Displacement in tons) * x 600 


Revolutions per minute 


The diameter thus obtained is fairly adequate for boats of 
moderate displacement, where the weight carried is only 
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hull and machinery, with a few passengers, &c., and 
where the revolutions are as high as usual in motor 
engines. If cargo be carried, or if speed is high, the 
diameter obtained is small for good efficiency. If, again, 
the hull and machinery are light, and the speed very 
high, the diameter is small. It has thus only a limited 
application, and is only put forward tentatively as 
obtained from some actual examples. It is obvious that 
such a formula could not apply universally over the 
range to be covered. 

Thrusts for unit area in these boats is not large, and 
the proportion of projected area to disc area need not be 
more than .3 or .85. This, again, must be qualified in 
the case of boats of great relative displacement and 
slow speed. It is often necessary to adopt small pro- 
pellers here, because of the high revolutions requisite for 
the engine. In these cases much larger area should be 
used, the amount being proportionate to the reduction 
of diameter below the normal. 

It is sometimes useful to throw back the blades upon 
a coned surface in order to keep clear of the hull, and so 
enable the length of outboard shafting to be reduced to a 
minimum. Where there is considerable cut up of the 
profile aft at the keel, a gain in the diameter possible may 
thus be made; but this can only be done, of course, on 
propellers of fixed pitch, not on those of reversible type. 

The blades should always be as thin as is consistent 
with strength, and it is to be remembered that with high 
revolutions, thrusts are smaller than would be the case 
with slow-running engines, and thus the blades may be 
kept fairly thin with safety. 

When we come to consider propellers for high-speed 
racers and hydroplanes, we enter upon ground which is 
largely unexplored. The approximate formula given is of 
no value here ; the relative speeds for these boats are so 
very much greater than have hitherto been obtained, that 
the question is better considered individually for each 
case. As a general rule, the propeller diameter has to be 








* No. I. appeared October 28th. 
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greater than the draught of the boat, which is, of cours 
built as light as is possible. The designer must q sak a 
for himself how far below the keel he is prepared to cay “ 
his propeller. As a result, the propeller shaft is 


sloped at a considerable angle to the horizontal, and it 
is responsible of itself for a loss of efficiency. [), hydro. 


planes which lift out of the water at the high speeds, ther 
is danger of the propeller breaking the surface and ‘dea: 
ingair. This has to be avoided by further increasing the 
slope of the shaft. A cardan shaft has been applied 
successfully to overcome this, but at high speods the 
mechanical difficulties of the universal joint ave cop. 
siderable. 

When it is considered that the cross of these joints has 
to reciprocate twice each revolution, it can be judged 
that the wear and tear upon them will be very severe at 


high speeds. Bevel gearing may be substituted, but 
is apt to become both noisy and a source of friction] logg 
after wear, and cannot be recommended. 

There are not wanting those who are of opinion that 


the jet propeller may prove to be much more suita!)le for 
these fast speeds of advance than it has been shown to 
be at lower ones, where a larger sectional area of fluid 
had to be dealt with. This has yet to be proved practi. 
cally, and it is always to be borne in mind tliat the 
surface friction of the water of the jet through its cop. 
duits is always bound to be a fruitful source of loss. 

A method which has been tried on hydroplanes has the 
merit of novelty. It is to make the propeller an aerial 
one, such as is used for aviation purposes. There jg 
something to be said for this method from the point of 
view of propulsive efficiency alone, but the diameter of 
an air propeller is so large that the necessary exposure to 
wind forces is against its adoption. 

Having settled, first of all, what diameter is practically 


possible on the draught, and knowing the number of 
revolutions desired for the engine, and the estimated 
speed of the boat, we may assume an apparent slip ratio 
of from 20 to 25 per cent., and from this the pitch can be 


immediately arrived at. Itis then necessary to consider 
whether the pitch ratio on the diameter assumed is likely 
to develop a good efficiency. If the pitch ratio be any- 
where in the region of 2, a good efficiency may be 
expected, as may be seen by reference to the curve on 
Fig. 3. Endeavour should thus be made so to balance 
diameter and pitch as to obtain slip ratio in the region of 
20 per cent. and pitch ratio about 2. We are not 
hampered for diameter so much at the extremely large 
speeds of advance attained by these racing types as in the 
more moderate speeds. With boats of suitable form the 
power falls off so rapidly in terms of speed after the 
“ worst speed” is passed, and the speed of advance is so 
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much accelerated, that quite moderate slips may be 
obtained. This is further helped by the fact that 
although the relative speed is so much greater than in 
heavier boats, the actual number of revolutions does not 
increase in the same proportion, for the engines do not 
require such an advance. 

Disc area X (speed in kts.)* 

B.H.P. 

for these fast types, we shall find that they have entirely 
different values from those of ordinary boats runninz 
below the “ worst speed,” because the speed element is 
relatively so high. Their coefficients will be found to be 
very much larger, and they must therefore be classed 
alone for comparison. 

There is room for a great deal of exact measurement of 
power and speed on these conditions. Designers working 
along these lines not only differ greatly in their methods, 
but reserve to their own uses, the information often 
expensively obtained. What is wanted is a complete 
series of experiments with vessels of which the E.H.P. 
and augmentation are known, so that actual efficiencies 
attained with propellers of varying diameter and pitch 
ratio may be accurately obtained. Too often the only 
factors in connection with motor boat performances 
which receive any particular attention are revolutions per 
minute and speed. These, while quite necessary, and 
quite a good means of comparison for different propellers 
on the same boat, give no indication whatever as to 
absolute efficiency of the combination, nor whether the 
highest speed attained with the best propeller tested, is as 
high as might be expected from the mechanical possibili- 
ties of the design. 

For any types other than boats of extremely light 
scantling, carrying as high powered an engine as may 
safely be used, the normal speed is below the “ worst 
speed,” so that any increase of power is usually very 
inadequately remunerated by the return in added speed. 
The brake horse-power curve is steep; and while a large 
increase of power might mean only a small increase of 
speed, yet, on the other hand, at these speeds a consider- 
able reduction of power is also necessary to produce a 
sensible reduction of speed. Hence we may have boats 
with differing efficiencies, and yet not having widely 
divergent corresponding speeds. 

It is quite different in the racing types. Here the 
increase of speed is more commensurate with the 
increase of power, as may be seen from the curve on 
Fig. 1. The change of speed value takes place when the 
first crest of the wave formation of the water is thrown 
aft of the hull altogether, and the boat appears to ride on 
the back of her own bow wave. The sudden reduction 


If we examine the values for 
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te of increase of the resistance is a peculiar fact of 


axperience which has not received a completely satisfac- 
tory explanation. The change of trim is due to altera- 
tion of the pressures forward and aft caused by the 
dynamical conditions incidental to the motion of the 
boat, and the change of power increase, is generally attri- 


puted to the lifting effect caused by the deflection of a 
considerable body of water downwards, thus causing a re- 
duction of actual displacement in the running condition, 
and a resultant flattening of the power curve in terms of 


d. 

PVhatev er be the full explanation of this phenomenon, 
it is undoubtedly the reason of the evolution of the 
hydroplane. These boats make use of the lifting effect 
of planes inclined in a fore-and-aft direction at about 3 or 4 
degrees to the horizontal. They naturally reach their 
« wors! speed” much earlier than do boats of ordinary 
motor boat shape, and so more quickly reach the point 
where speed becomes cheaper in relation to power. 

Very fast motor boats have very broad water lines, the 
greatest breadth being generally right aft. It is necessary 
to give them ample stability, that they may be safe under 
the peculiar dynamical conditions due to their speed and 

wer. The upsetting effect of rapid turning with helm 
over is apt to prove troublesome at high speeds if pro- 
vision be not made for it. More than one unpleasant 
expericnce has been recorded in this connection. The 
behaviour of hydroplanes is likely to be erratic in 
the same way, especially in broken water. 

The problem of propellers for these varying conditions 
is thus bound to be complex. For ordinary types of boat, 
at ordinary speeds, with direct-driven propellers, the value 
of the cvefficient 

Dise area in square feet x (speed in knots)’ 
Brake horse-power 
is usually round about 70 or 80 if the revolutions are 
about 700 or 800 per minute. But, as has been shown, 
this coefficient varies as rapidly as does the relation of 
brake horse-power to the cube of the speed. If the boat 
be a lighter of large, displacement and slow speed, or a 


rve showing pitch ratio at which 
maximum efficiency is obtained . 
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tug, then the coefficient will be very small. When, how- 
ever, we pass to the other extreme, represented by the 
fastest racing craft, we may find the value rising to 
perhaps 400 or 500. So it is impossible to enunciate a 
simple formula to suit all conditions. Each case must 
be considered on its merits. Even ordinary types give 
their builders some trouble to obtain the best result 
possible. The writer knows of one firm which 
generally uses reversible propellers for small boats 
of moderate speed, and which makes the propeller blades 
symmetrical both in area and in section. The centre 
of the blade is a plane, and not a helical surface, and thus 
a stock of blades can be kept, so that within limits changes 
both of diameter and pitch may be accomplished. Effi- 
cieney of propeller is thus frankly sacrificed in order to 
obtain the desired revolutions, and yet probably it is 
better than being bound both as to diameter and pitch by 
a solid propeller. It at least allows the makers par- 
tially to explore the possibilities of the combination, and 
to find out approximately the best proportions of pitch 
and diameter to suit the conditions. If necessary, a 
correctly proportioned solid propeller can then be made 
for subsequent boats of the same or similar dimensions 
and speed, and gains of efficiency may be expected from 
both changes which would follow, namely, a smaller size 
of hub and blades of true helical shape. The number 
of blades for auxiliary motor engine propellers is 
usually two, so that they may be housed as far as possible 
when out of use by being set in line with the stern post. 
The use of two blades may cause some vibration when 
running, but will probably give higher efliciency than 
three or four blades, other things being equal. 

For ordinary boats the usual practice from all-round 
considerations is to use three blades. For reversible 
propellers two blades are used. The material should be 
bronze or gun-metal, the surface well finished and 
buffed up. 

Care should be taken that the propeller shafting runs 
easily in its bearings when the boat is afloat and in run- 
ning condition. Itis sometimes found that boats “ break” 
sufficiently when put into the water to make the shafting 


of propellers should not be made, so that the best effi- 


sources of possible loss be avoided, many difficulties dis- 
resort a wise use of experience, blended with correct 
appreciation of the general principles involved, is the 
surest guide to eventual success. 





LARGE GERMAN CRUISERS. 





graphs we reproduce in this issue will be of no little 


Von der Tann when she was proceeding to sea for her 
acceptance trials off Kiel last month. 


their immense cost, long before they are completed. 
Such, for instance, are the Russian Rurik, the United 


displacement, in spite of being a newer ship; she 
possesses no sister ship, and it is hard to see what réle 
she was intended for except, perhaps, as a flagship on a 
foreign station. The accompanying table gives the 
dimensions and armaments of the large German cruisers 
compared with the British vessels of similar date. Ina 





| eight 6in. guns on the broadside; the Defence class can 
fire four 9.2in. and five 7.5in. on a similar bearing. 
In service, in spite of the apparent trial-trip difference in 
speeds in favour of the German vessel, the vessels would 
probably be on an equal footing, the Defence having 
attained 23.5 knots when burning only about 40 lb. of coal 
| per square foot of grate area per hour, while the rate of 
combustion in the Bliicher was at least 50 per cent. 


| greater, the vessel having been unduly forced, according 


|to British ideas. Nevertheless, in spite of these defects, | 


the Bliicher is no mean antagonist with her high speed, 
| but she is a vessel we should have expected to see in a 
South American navy rather than in a first-class Euro- 
| pean navy, managed, we suppose, on fleet lines rather 
| than on the single ship system, which is all that smaller 


| nations can afford. 
| 
| 





ciency possible under the conditions Jaid down may be | 
obtained. If certain general rules be followed and certain | 
; i | and uptakes under these conditions. The vessel is fitted 
appear. At the same time, as in all new work, in the last | 


interest, especially in comparison with that of the | 
Bliicher, which was her immediate predecessor, and the | 
British Invincible. The photograph of the Bliicher was | 
taken during her full-power trial last year; those of the | 


Commencing with the Bliicher, and speaking purely | 
from the standpoint of fighting capacity, she appears to | 
be one of those hybrid designs that appear at odd times | 
in various navies,and are found to be obsolete, in spite of | 


States Idaho, with her gigantic secondary armament and | 
absurdly low speed, and the French Henri IV. It is hard | 
to understand how the Bliicher was evolved and why she | 
was built. She is no match for the Shannon, of smaller | 
' as they do in the British ships from the smoke nuisance in a 


| Single-ship action the Bliicher can fire eight 8in. and | 


Table of Dimensions. 
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—which was quite easy when the boat was on the blocks— | exceeded 27.5 knots on a preliminary builders’ trial—inci- 
tighten in its bearings, and so cause considerable friction. dentally she simultaneously exceeded 70,000 shaft horse- 

In conclusion, it may be said that, while it is difficult | 
to formulate a golden rule for all conditions of speed and | 
power which may be proposed for motor-propelled vessels, | 
there is no reason why a correct selection of dimensions | 
| by abnormal foreing—in the Von der Tann. The same 


power. It is difficult to believe that anyone designing a 
35,000 horse-power vessel would deliberately provide only 
one funnel on account of the inclination of the uptakes, 
yet this is the state of affairs that occurred—admittedly 


degree of severe treatment occurred in the Blucher, and 
doubts naturally arise as to the durability of the boilers 


with the standard Schulz-Thornycroft boiler with 36 mm. 
tubes, the grate area being about 1950 square feet; coal 
fuel only has been adopted. 

The engines consist of Parsons’ turbines arranged on 
four shafts, though the details of the equipment differ 


| somewhat from British practice in that the two cruising 
turbines, which are placed on the two inner shafts for- 


ward of the main low-pressure turbines, are in series, the 


| high-pressure exhausting into a low-pressure cruising tur- 

So much has been heard in this country regarding the | 
splendid German cruiser Von der Tann that the photo- | 
| Double-flow condensers of circular form are placed in the 


bine, which in turn passes the steam into the two main 
high-pressure turbines which operate the wing shafts. 


wings. 

Returning to the general design of ship, the Von der 
Tann possesses what appear to be unusually large turrets. 
The midship turrets, which are on the upper deck, are 
spread further apart than in the Invincible, and can each 


| train over a much wider are on the opposite side of the 


vessel than is possible in the British cruisers; but this, 
howeyer, involves clearing away all boats and davits, 
which, as can be seen from the photographs, are stowed 
in extremely inconvenient positions. In fact, herein lies 
one of the chief defects of this vessel. The bridge, con- 
taining the searchlight platform, conning tower, binnacle, 
and chart-house, looks vastly heavier than it really is, 
canvas forming the weather screen to a very large extent. 
The masts appear to be very light. The binnacle and 
upper steering position will obviously suffer just as much 


following wind, and it would not be surprising to see the 
forward funnel lengthened to avoid this difficulty after 
the manner of the Indomitable and Indefatigable. The 
searchlight equipment is very extensive, no less than 
eight large projectors being carried. For long distance 
signalling these are fitted with centripetally closing 
shutters arranged like those in a camera rapid-closing 
lens. The officers are berthed forward and the men aft 
as in the British vessels. The anchor equipment is less 
than is usual in the Royal Navy, and a modification in 
the position of the stern hawse pipe is to be seen in that 
it is placed slightly on the starboard side of the stern- 
post, whereas usual German practice has been to place it 
in the centre; a battleship thus moored by the stern 
possesses an almost ludicrous appearance. 

The grouping of the sixteen 24 pounders, which are 
fitted as an anti-torpedo boat armament, is good enough 


| as regards the eight mounted on the two superstructures, 
| but the two groups of four each in bow and stern are diffi- 


cult to control, and must suffer from water in the former 
case and lack of elevation in the latter. Five torpedo 
tubes are fitted. 


} =] 
| Von der Tann H.M.S. 





The Von der Tann, on the other hand, reflects great 
credit on her designers and on Messrs. Blohm and Voss, 
who built her. Certainly she has attracted a well- 
deserved attention, which, however, in no small measure 
is due to the rather theatrical secrecy with which 
her construction was shrouded. The Bliicher was 
designed with the fallacious idea that the Invincible class 
were of about 15,000 tons, so the Von der Tann was 
delayed until a little more definite knowledge was avail- 
able about the British vessels. Then such improvements 
as could be made on the data available were introduced. 
The Von der Tann is almost exactly the same length as 
the British cruisers, but is much wider and displaces 
normally about 2000 tons more. She carries eight 1lin. 
45-calibre guns, as opposed to the British 12in., but, in 
addition, she possesses a powerful secondary armament 
of ten 6in. guns arranged in an armoured battery on the 
main deck. The question of the addition of such 
secondary weapons is one to which we shall devote 
attention at a later date; at present it is a feature that 
in vessels of this type can only be regarded as a marked 
improvement in view of very recent developments in 
naval construction and systems of fire control. Per- 
haps, with an ashamed idea of avoiding too palpable a 


Von der Tann have been “staggered” differently from those 
of the British ships, where the port turret is forward of 
the starboard one, instead of aft as in the German ship. 
The difference in the relative heights of the turrets can 
best be seen from the broadside view of the Von der 


graving of which is given in our Supplement for the sake of 
clearer comparison. 


and the true value is difficult to assign. 
claimed in favour of the Yon der Tann because the vessel 





plagiarism of a British model, the midship turrets of the | 


Tann compared with that of H.M.S. Invincible, an en- | 


It is very largely a question of opinion whether many | 
of the features in the large German vessel are good or | 
only indifferent. British constructors adhere to their own | 
views just as their German friends retain opposite ideas, | 
Much has been | 


| 
Name of vessel... H.M.S. Lion Moltke. Siocon Defeaco | _ Blicher 
Date of completion ... 1911 1911 1909 1910 } 1908 1909 
Displacement, tons... ... 26,500 23,500 17,500 19,200 14,600 15,250 
PS aaa 660ft pp. 600ft. 530ft. pp 560ft. W.L. | 490ft. pp. | _ 499Ft. 
Breadth a 88ft. 6in. 91ft. 78ft. 6in. 85ft. | 74ft 6in. 80ft. 3in 
Speed, knots (28 des.) — 26-5 27-5 F.D 23-5 | 25-3 F.D 
Horse-power (70,000 des. ) ~-- 45,000 70,000 F.D. | 27,000 | 39,000 F.D. 
| 8 13-5in. 10 12in. 8 12in. 8 = | pps | 12 8-2in 
(50 cal. (50 cal. 45 cal (45 cal.) (50 cal.) | 
ee... | 16 qin) fe éin, U6 4in 10 6in | 10 7-5in. 8 6in. 
— 16 3-4in. — 16 3-4in | 16 3in. | 16 3-4in 
| | 


The general appearance of the hull seems, to Eng- 
lish eyes, to be heavier and clumsier looking than 
that of the graceful British ships, though this : 
largely due to the much fuller stern in the German 
cruiser. Doubtless the heavy tripod mast and elevated 
position of the steam pinnace and other boats in the 
Invincible does not appeal to German constructors; in 
point of fact, our ships carry too many boats and the 


| German ships too few. The torpedo net shelf in the Von 


der Tann is, of course, carried below the 6in. battery, and 
just at the line where the belt armour is reduced in thick- 
ness to that of the side protection covering the battery. 

From the considerable size of the holes in the turrets 
through which the guns project, it would naturally be 
imagined that the degree of elevation which can be 
attained is considerable; even so the large size of the 
turrets, especially in view of the fact that they contain 
llin. guns, seems peculiar. After the further series of 
trials which the cruiser is now undergoing she is to be 
sent for a cruise to South American ports, with the 
double object of an extended practical sea trial and a 
means of calling attention to the standard of German 
naval construction. It is certain that no better sample 
of the navy could have been chosen. 

But the Von der Tann, in spite of her present-day 
excellence, seems to us likely to become a second Bliicher 
after her kind. She is two years later than the Indomit- 


| able class, and carries a lighter primary armament, and 


in service can be no faster, because the high speed quoted 
above was due to intense forcing, and the British ships 
considerably exceeded 26 knots under very easy conditions. 
It was not enough to build a ship of virtually the same 
armament, and it is now realised that much more sweep- 
ing innovations should have been introduced. The Von 
der Tann is, like the Bliicher or the Rurik, the solitary 
representative of her type. Just about the time when 
she was launched—that is in March, 1909—it was already 
arranged to fit 13.5in. guns in the British ships. The 
lack of foresight displayed in giving the Von der Tann 
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llin. weapons was realised early on, and in the Moltke, 
which belongs to the programme of the following year, 
the displacement was greatly augmented, and the size 
of primary gun increased to 12in. and 50 calibres. This 
vessel exceeds 600ft. in length and is of 23,000 tons 
displacement. The arrangement of armament is stated 
to be the same as in the Neptune, with echelon turrets 
amidships, a single turret on the forecastle and two 
centre line turrets aft, one firing over the other. The 
Moltke was launched in April this year. A sister ship, at 
present referred to as Cruiser H, is also under construc- 
tion at the Hamburg works of Blohm and Voss. It was 
expected that H might be launched before the end of the 
current year, but much delay has been caused in Germany 
by the lock-out in the shipbuilding works, and it is now 
doubtful if the launch will take place before next year. 
It will probably be a full year before the Moltke is in com- 
mission. 

The German Naval Estimates of this year contain pro- 
vision for the commencement of a fourth cruiser of this 
series, which is at present referred to as J. This, in fact, 
is about all that is known in connection with this ship, 
but it is impossible to doubt that she will be of approxi- 
mately similar dimensions to the Princess Royal, though 
it isby no means impossible that herfinal design is still a 
trifle nebulous, in spite of the fact that work has actually 
been commenced on her. These four vessels, all of which 
have been ordered from Messrs. Blohm and Voss at 
Hamburg, represent the sum of large cruiser construction 
in Germany. The estimate of 1911 provide for a cruiser 
that is still in the design stage under the initial K. 


THE TRIALS OF THE VON DER TANN. 


The recent publication of the speed of the Von der 
Tann by the German papers can be taken as official ; it 
is given as 27.4 knots as a mean of six runs on the 
measured mile and 28.128 as a maximum on one run. 
The shaft horse-power was practically 80,000; but the 
facts are given to the world with such laudatory embel- 
lishment that we will amplify and analyse them. The 
weather was fine, the measured mile is sheltered and 
practically tideless; the displacement on trial was prac- 
tically 19,000 tons. Taking the exceptionally low figure 
of 11 Ib. of steam per shaft horse-power, the boilers must 
have produced no less than 880,000 lb. for turbines only, 
and, with the auxiliaries, which would represent another 
10 or 15 per cent. at least, probably a total of very nearly 
1,000,000 Ib. per hour. This is as much as the Maure- 
tania can produce. Now, the small water-tube boilers at 
full power cannot be credited with an evaporation per 
pound of fuel under the actual trial conditions of more 
than eight times. So that with a grate area of 1950 
square feet, such a steam production would obviously 
involve a combustion of at least 64 Ib. of coal per square 
foot of grate area per hour—that is considerably more 
than was burnt during the trials of the River class, or the 
last batch of torpedo-boat destroyers passed into the 
Royal Navy; in fact, the average of all the former did 
not exceed 60]b. per square foot of grate. Such a rate as 
this per square foot per hour cannot be maintained. To 
force boilers in a ship of this type up to such a point is 
doubtless an interesting experiment; but it is extremely 
bad for the boilers, and especially for the uptakes, which, 
in this case, owing to their inclination, are apt to suffer 
considerably. The Von der Tann was designed for 24.5 
knots ; the additional speed has been obtained by mere 
forcing and not by any exceptional merit of shape, pro- 
pellers, or machinery. 

Now, to deal with the statements in the German 
papers about the speed and horse-power. The Maure- 
tania, on her trials, exceeded 80,000 shaft horse-power for 
24 hours on end, so that the Von der Tann has not the 
record for power except for warships. As to speed, all 
the Invincible class—not merely an individual ship— 
averaged over 26 knots for eight hours on end, the Invin- 
cible herself doing 26.6 in a heavy sea and half a gale of 
wind on the Polperro course. During the recent 
manceuvres these ships maintained their trial speeds for 
nearly twenty-four hours at one stretch. The Von der 
Tann did 27.4 on the measured mile—that is just 0.8 of a 
knot more than the Invincible. Her stokehold crew had 
had previous experience of her, having been on board for 
many weeks, while the Invincible class ran their full 
power trials with a navigating crew that had not been on 
board for more than ten days previously. It is common 
knowledge that these three ships were held in on trial. 
The power was not allowed to exceed 45,000—10 per 
cent. more than the design—thongh it was realised that 
they were capable of doing much more, and have, in fact, 
done so on service. Now, during the eight-hour trials the 
coal burnt in the British ships was about 31 tons per hour. 
It would be interesting to learn what it was in the Von 
der Tann for a similar period, but it is quite obvious that 
to maintain the 80,000 horse-power at least double this 
quantity would be necessary. As we have asked above, 
why should the German vessel be 2000 tons heavier for 
virtually the same armament and speed? We say the 
same speed advisably, because if the two ships were run 
together for eight hours or more it is very doubtful if the 
Von der Tann could maintain such an obviously forced 
measured mile speed, while it is equally certain that the 
Invincible class could exceed what they did on the con- 
tractors’ trials. 





THE NATIONAL TRANS-CONTINENTAL 
RAILWAY OF CANADA. 


WE may expect to see completed within three or four 
years from the present time the great railway connecting 
the Pacific and Atlantic Oceans, which is now under con- 
struction at various points. It will be the first trans- 
continental line from sea to sea passing entirely through 
British territory, and when open the longest line in the 
world under one management. It may therefore be 
interesting to note some of its features and the progress 
that has so far been made with it. 








As far as construction is concerned, the line is 
apportioned into two main divisions of about equal 
length—the Eastern, 1805 miles, between Moncton, in 
New Brunswick, the eastern terminus on the Atlantic, 
and Winnipeg; and the Western, about 1753 miles, from 
thence on to Prince Rupert, in British Columbia, on the 
Pacific. The former length is being constructed by the 
Dominion Government, and when completed will be 
leased to and operated by the Grand Trunk Pacific 
Railway Company for fifty years. As to the rental, 
for the first seven years of the lease the company 
will work the line subject only to payment of working 
expenses, and for the remaining forty-three years will 
pay annually a sum of 3 per cent. on the agreed cost of 
construction. If, however, during the first three years of 
the latter period the earnings over and above the working 
expenses are not sufficient to provide the full 3 per cent. 
the deficiency will be capitalised and form part of the 
cost of construction. The western half of the line is 
being built by the Grand Trunk Pacific Company, and 
the construction by it of the 200-mile branch from 
Lake Superior Junction, on the Eastern half, to Fort 
William, on Lake Superior, now completed, was part of 
the agreement. The whole of the great North-West, 
with its wheat production, will thus, in addition to access 
to other ports by the Canadian Pacific line, have two out- 
lets, one on the Great Lakes and another at Moncton, 
which is also connected by the inter-colonial railway 
system to Halifax and St. John. To the west, Prince 
Rupert, which has a fine natural harbour, will afford a 
connection with the West Coast ports, and with the Far 
East across the Pacific. 

The Grand Trunk Company is, it is understood, con- 
templating the establishment of steamers trading 
coastwise, and possibly across that ocean, and as the 
Japanese and Chinese are acquiring a taste for wheat 
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delivered at Fort William was at the rate of £6 16, 5d 
per long ton. ieee 

The Grand Trunk Pacific Company finished a great 
of its section in July last, namely, from Winnipeg threes 
Edmonton to Wolf Creek, which is the end of the Praig 
division. Hence as Winnipeg has been since, as we ro 
seen, connected through Lake Superior Junction to Fort 
William, there is a continuous length of Prairie and Lak 
connestion of 1360 miles now practically complete, : 

The remaining, or mountain division, is being con- 
structed from both ends, approaching the Yellowhead 
Pass in the Rocky Mountains, from Wolf Creek, where 
the gradients are said to be remarkably easy in surmounting 
the pass, and from Prince Rupert, where the line, running 
generally almo-t due east, is advancing rapidly, The 
whole division is 837 miles in length, and it is expecteq 
that Tete Jeune Cache, 180 miles west from Wolf Creek 
and Aldermere, 240 miles east from the Pacific, wil| i 
reached at the end of the present season. The progress 
of this mountain division has been greatly retarded by 
want of labour, so much so that the company has been 
endeavouring, without success however, to obtain the 
permission of the Government to allow temporary Asiatic 
immigration for the purpose. 

In view of the great increase of traffic converging at 
Winnipeg by the completion of the line, the Grand Trunk 
Pacific Company is building jointly with the Canadian 
Northern Railway Company a large union station at the 
Manitoban capital. The latter company is also cop. 
structing a Pacific connection, which will run chiefly 
north of the Grand Trunk to Edmonton and to the south 
of it beyond, reaching the Pacific at Vancouver. 

Considering the great length of the National ‘rans. 
continental line, 3558 miles through almost all classes of 
country, there is, if we except the Quebec Bridge, g 
remarkable absence of any work of exceptional impor- 




















THE CANADIAN TRANS-CONTINENTAL RAILWAY 


food stuffs, this and other companies’ lines leading 
westwards will be sure to benefit. 

The Dominian Government section trends north- 
westerly from Moncton, in order to clear the State of 
Maine, through which, like the Canadian Pacifie con- 
nection, it would have had to pass to obtain a direct 
course to Quebec. In fact, from a national railway as well 
as a geographical point of view, Maine should have been 
included in Canada. Through New Brunswick the line 
is practically complete. Through the province of Quebec 
to Cochrane, near the Ontario border, a distance of over 
500 miles, more than two-thirds of the earthworks and 
nearly half the rail laying was complete in April last, and 
steady advance has been made since. On this length is 
the Quebec Bridge, under reconstruction, and as the 
completion of this work will be later than that 
of the through line, a car ferry is to be temporarily 
employed to carry the trains across the St. Lawrence. 
Here also very extensive wharf accommodation is being 
constructed in connection with the line, so as to provide 
for transhipment direct between cars and Atlantic liners 
at the 


extent, virgin country, which will owe its development 
largely to the new railway. From the eastern border of 
Ontario much of the same conditions prevail for nearly 
700 miles, and the line, though being rapidly pushed 
through, is the least advanced of the Government work. 


The remaining length from Lake Superior Junction to | 
Winnipeg is practically finished, so that the previously | 


completed Grand Trunk branch from the former to the 
Lake port already mentioned is now brought into con- 
nection with the prairie country to the west. About six 


miles eastward of Winnipeg great railway shops are | 


under construction, and well advanced, to serve a great 
part of the middle half of the trans-continental line. 
There are no less than 17 acres of floor space in the 
shops, &c., which will cost £181,000, and 300 acres of land 
are provided for the yards and their possible extension. 
It is stated that in the railway township, to be called 
Transcona, which will have to be established close by, 
provision will be required for 5000 inhabitants. From 
the reports published of the progress of the Eastern 
division, it appears that the works are of a permanent 
character, the vast majority of the larger bridges being 
of steel or concrete. Of the former material, the con- 
tracts up to March last covered the supply of 13,000 tons 
out of a total of 26,000 tons. The average number of 
men employed was 12,000; the amount expended up to 
81st March last was about £15,000,000, covering with 
other works the grading of 1106 miles and track laying 
of about 700 miles of main line, exclusive of sidings, 
which was the progress up to that date. 

It may be interesting to add that the various con- 
tractors’ rates for supply and erection of steel supe 
structure ranged from 1.79d. to 2.85d. per lb., and the 
single contract given out during the year for rails 


port. Leaving the St. Lawrence near St. Anne, | 
the line inclines north-west into less known and, toa great | 


| 


tance upon it, for the crossing of the Rocky Mountains 
and beyond, though necessarily involving some costly 
work, cannot be termed in any way more remarkable than 
that in many other existing mountain lines. The railway 
is exceptional, owing to its great length, and its results in 
leading to the full development of a highly productive 
region, and to the establishment of an additional link in 
joining up the traffic of two oceans. 








MOTOR CAR EXHIBITION AT OLYMPIA. 
No. I. 


Srupents of motor car construction will observe few 
really radical departures from orthodox practice amongst 
next year’s patterns as exhibited at the Olympia Show, 
which opened to-day. The tendency of late years to 
adopt the four-unit principle in engine design is even 
more marked than at previous Exhibitions, and this is 
resulting in a further displacement of the single-cylinder 
and twin-cylinder engines, while the triple-cylindered 
| engine is a thing of the past, except in the case of one of 
the steam cars shown. Since last year the sleeve valve 
has advanced in public favour; but the builders of cars 
with this type of motor are limited to about six firms, 
and these all confine themselves to the Knight principle. 
There is still much controversy concerning the compara- 
tive merits and demerits of the rival poppet-valve and 
sleeve-valve engines. Those who are able to offer a 
disinterested opinion do not admit all the advantages 
that are claimed for the sleeve valve. On the question 
of silent working, which all the large makers are striving 
after, the Knight engine is certainly a step in the right 
‘direction. It seems to be superior to the best modern 
poppet-valve engines only when running slowly under load. 
Under ordinary running conditions there is little difference. 
With regard to the power developed, there does not 
| seem to be evidence of material improvement. While the 
| sleeve-valve engine is as simple as the poppet-valve 
| engine, it must be borne in mind that the valves of the 
| latter are much easier of access than the sleeves of the 
| Knight engine, and less serious trouble is likely to occur 
| with the poppet-valve than with the sleeve-valve engine 
| in case of defective lubrication. Although improvements 
| have been made in the Knfpht-Daimler engine as regards 
| lubrication, on the ground of smokelessness the poppet- 
| valve engine seems to hold its own. 
The system of taxation of motor cars introduced by the 
| present Government, whereby only the bore of the 
cylinders is taken into account, has led makers to revise 
| their cylinder dimensions somewhat, with the result that 
| in some instances the power of engines has been main- 
| tained—if not increased—while the bore of the cylinders 
| has been reduced. To effect this the stroke has been 
‘lengthened. The system of rating adopted by the 
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Treasury otticials is that of the Royal Automobile Club, 
namely — H.P. = (D? x N) + 2.5, 


or in words, diameter of the cylinder in inches, squared, 


wultiplied by the number of cylinders and divided by 2}. 
For double-acting engines the formula is altered by 
dividing the constant 24 by 2. 
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such as the Wolseley Company, Vulcan, Sunbeam, Singer, | 
Rover, New Engine Company, Lanchester, Dennis, | 
Daimler, and Argyll companies, have now taken it up, | 
while in the new 25 horse-power Sheftield-Simplex engine | 
the cam shaft and magneto are both operated by worm | 
gearing in a novel manner. 

Generally considered, there is not much alteration in | 
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Fig. 1i—-CROSSLEY CARBURETTER 


It would seem that whenever chain driving is displaced 
for any particular purpose, a new application is found for 
it. Our remark is suggested by the almost complete | 
replacement of the final chain transmission system by a 
propeller shaft and either bevel or worm gearing. The 
chain has, however, now made its appearance in the 
engine itself. The Knight engine was the first petrol 











Fig. 3—-LUBRICATION 


engine to use chains for operating the valve shafts, and 
the example is now being followed by the Humber Com- 
pany in its new designs both for the timing gears and the 
magneto shaft. With regard to ignition apparatus, the 
high-tension magneto is now almost universally adopted. 
So simple and accessible has this appliance now become 
that the old fears of breakdowns need not be entertained. 
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Fig. 4—CROSSLEY GEAR BOX 


For starting purposes, however, it is frequently combined 
with a high-tension accumulator system. Messrs. Lan- 
chester and Dennis must feel flattered by the number of 
cars fitted with worm driving gear. About three years ago 
the makers of cars employing this type of gear were limited 
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gear-box design, but there is a growing tendency to | 
increase the number of gears from three to four, which | 
is a step in the right direction, as it approaches more | 
closely to the ideal variable speed gear. In this connec- | 
tion the 25 horse-power Sheffield-Simplex car has three | 
speeds arranged in the gear-box on the back axle. | 

The experiences of a year’s running of the Crossley | 


| 





gauge is provided on the dashboard to show whether the 
required pressure of oil is being maintained. A spring 
loaded relief valve H is fitted above the gauge glass B, 
and this returns any excess of lubricant to the sump. To 
add to the completeness of the lubricating arrangements 
a cock J is fitted on the pump for priming if necessary. 
The valves are fitted with a dashpot plunger device, as in 








Fig. 2—CROSSLEY FRONT WHEEL BRAKE 


last year’s pattern, to ensure quietness of operation. It 
has been found, too, that further quietness of the valve 
mechanism is gained by grinding the cams to a very fine 
surface after milling. 

The design of the carburetter — Fig. 1—has been 


| altered by the substitution of a rotary throttle valve for 


one of the plunger type. This is shown at K. S isthe 


| petrol jet supplied with spirit by the float chamber R 
| and passage V, and the quantity which is allowed to 
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| pass is regulated by the pull of the engine through the 
| medium of the piston M, rocking lever L, and needle 
| valve T. The dashpot is fitted with a screw V for 
| adjusting the travel of the piston, and a screw R for 
| regulating the vacuum. One or two important modifi- 
cations have been effected in the gear-box—Fig. 3. The 
| clutch of last year showed a tendency to fierceness if 
not carefully adjusted, and this is being remedied by 
means provided for distributing the pressure on the 
shoes more equally. A flexible joint A of neat construc- 
tion is now interposed between the gear-box and clutch 
shaft and the intermediate gear sleeve B in the box. 
This sleeve carries an intermediate gear between two 
sets of roller bearings, and ball bearings are provided 
| throughout. The box provides four speeds, and the gear 
| wheels on the second motion shaft C are carried on two 
| sleeves bolted together, as shown. D is the primary 
| gear shaft, E a socket on the rear end of the gear-box 
| to take the spherical end of the torque tube, and E is the 
| propeller shaft. Between the end of this and the primary 
shaft is interposed a helical spring to prevent chatter. 

Another feature which the builders have found it 
| desirable to re-design is the front wheel brakes. The 
: , ae ‘ | new arrangement, as will be seen in Fig. 2, brings the 
cars have confirmed the makers belief in their general brake drum and shoes on an imaginary line drawn 
principles of design. The engine remains practically as | between the point of contact of the tire and the centre on 
last year, with the exception that the lubricating arrange- | which the wheel is supported. The brakes are operated 
ments have undergone a slight modification. The oil is | by a pedal causing the rod L to revolve, and in so doing 
fed into the crank chamber through the filler A—Fig. 3— | this rod causes the trigger M to raise the plunger N. When 
and the quantity in the chamber is always visible in the | this is raised it lifts the lever O and tends to move the 
gauge glass B. The spur wheel type oil pump C is driven | circular cam P round to the left. This moves the brake 
shoes Q out against the inner surface of the brake drum 
R. When released the cam ring P is returned to its 
normal position by the tension of the springs and the 
rollers shown. The hub of the wheel and brake drum 
are connected by studs shown, and the wheel is easily 
removed. The brake mechanism is easy of access, as the 
inner hub and drum R can be removed by taking off the 
cover plate X and unscrewing the nut Z. 

The New Engine (Motor) Company, Limited, is intro- 
ducing in next season’s cars a new arrangement of 


OF CROSSLEY CAR 













ma ae E Spring Spring war 
=| : EZ <a ; 


a aes, Se Kk 
, a ae Rear Axle) 
Spring —— Radius Rod 


Fig. 5—-NEW ENGINE CO.’'S SPRING ARRANGEMENT 


springing, combined with safety radius rods. The drawing 
—Fig. 5—represents the rear spring in side elevation. 
The inner end of the spring is tirmly secured in a box- 
shaped casting, which is bolted to the frame, while the 
| outer end rides freely in a casting which takes a bearing 
| on the axle tube. The axle is connected to the frame of 
| the car by means of a radius rod, which is firmly secured 
to the box casting holding the inner end of the spring: 
The particular features claimed for this method of 


from the end of the crank shaft; it lifts the oil from the | suspension are:—Flexibility with a short spring, as the 
sump and delivers it through the pipe D to the ducts E, | outer end of the spring barely a beyond the axle ; 
and thence to the crank shaft. From the big ends of the | the point of suspension is high as compared with the 
connecting-rods the oil flows up the tube F to the gudgeon | centre of gravity of the car, and thus excessive rolling on 
pins. In addition, the oil pump also forces lubricant | turning corners is avoided. End stress on the spring is 








to two or three, whereas some of the leading builders, | through the pipe G into the gear wheel casing. A pressure | obviated, as the spring is quite free in the bracket on 
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which it rides on the axle, and in the event of a collision 
or other accident, it is impossible for either the spring or 
the main car to be damaged, because the stress can only 
be transmitted through the radius rods. These are 
specially made of such a section that, while very strong 
vertically, they will give sideways, and so save the other 
parts of the car. The radius rod also acts as a safety 
device in the very rare event of the breakage of a spring. 
It will be noticed that both the bottom leaves of the 
spring have to be broken before the spring can entirely 
give way, but should this happen the spring can only drop 
down on to the radius rod, leaving the car still in a con- 
dition to be driven. 





AEROPLANES IN PARIS. 
No. II.* 


THERE is obviously considerable hope for the future of 
aviation when so much intelligent criticism is directed 
against the machines exhibited at the Paris Show. A 
year ago they were regarded with wonder and admira- 
tion, and while this was still the dominant feeling 
amongst the huge crowds who flocked to the Granda 
Palais, there was a general impression among those who 
are interested more or less in aviation that the construc- 
tion of the machines fell short of what it should be. 
There is, indeed, too much of the makeshift about the 
construction of many of the aeroplanes. While any- 
thing may do for experimental appliances, it is expected 
that a machine which is presented as a settled type will 
satisfy the mechanical mind; but this is what it fails to 
do. Wood, wire, and fabric constitute materials which, 
in many cases, are put together in a haphazard way. 
The controlling gear of one aeroplane has been aptly 
described as a “ broom-stick with string all round it.” 
As an illustration of the want of mechanical knowledge, 
or perhaps merely thoughtlessness, in the building of 
aeroplanes, we will take the stays of steel strip which 
have replaced piano wire on many machines for bracing 
the under part of monoplanes to the body. These stays 
work under tension, and have to bear the whole weight 
and load, as well as the sudden additional strains put 
upon them when mancuvring. Piano wire may rust 
and snap at the joints. The steel strip used as a sub- 
stitute obviously provides an ample margin of safety, but 
the ends are riveted between a strip bent round a pin 
held in a lug by bolts. At the point where it is held by 
the pin, the strip forming the joint, and having a thick- 
ness of about 20 w.g., is narrowed to 4mm. This bears 
the whole load. On the other hand, there are some 
machines that are well made and of pleasing design, and 
the appearance of lightness and finish given to certain ot 
them is distinctly attractive, but in a general way it must 
be admitted that in the designing of aeroplanes due con- 
sideration has not been given to the means of securing 
the maximum strength. 

The general impression of aeroplane progress may be 
summed up in the suggestion which has been put forward 
by the Marquis de Dion for a prize to be awarded to the 
airman who, during 1911, is able to show the greatest 
difference between his fastest and slowest speeds over a 
given distance. There is apparently not a machine in 
existence that will fly slowly. The greatest difference 
between fastest and slowest speeds at present is not more 
than 20 per cent. During the year progress has been 
solely in the direction of increasing speeds, because this 
is indispensable for the present types of aeroplanes ; but a 
machine that will fly slowly with safety must neces- 
sarily represent a considerable advance upon anything 
done up to the present time. A slow flying machine 
must be comparatively independent of ordinary atmo- 
spheric perturbations. The proposed competition has 
been suggested by the idea which is entertained by 
every thinking man that research work should be 
diverted from the present line of aeroplane development. 
Existing types of machines will, of course, be greatly 
improved, and may satisfactorily fulfil certain conditions 
of aerial flight; but it is not considered likely that 
these apparatuses will represent a practical class of flying 
machine. The question therefore arises whether the 
aeropiane will be able to free itself from the thraldom 
of speed without relinquishing the propeller, or whether 
it will have to adopt some other method of propulsion, such 
as the comparatively slow displacement of large volumes of 
air. The idea of building machines with flapping wings has 
always been regarded with more or less contemptuous dis- 
approval, though for what reason it is difficult to say; but 
there is no doubt that increasing attention is being 
given in France to this possible solution of the problem. 
At the Paris Show demonstrations were made with 
a model similar in construction to a large model 
which has been flying with remarkable success in the 
open air, but on account of its size this model could not 
be shown in flight within the restricted precincts of the 
hall. The behaviour of the smaller model, however, 
appeared fully to justify the claims of the inventor con- 
cerning the capabilities of the larger machine. This has 
a length of about 5ft., and is, in plan, a copy of the body, 
tail and wings of a bird. Each wing is practically a right 
angle triangle, with the base and perpendicular forming a 
rigid member, and over this is stretched a flexible fabric. 
The base is hinged to the body, and the end of the wire 
constituting the base is bent at right angles to forma 
lever under the horizontal plane for actuating the wing. 
The lever is connected by a rod with a double horizontal 
crank, upon which is mounted a pinion. This meshes in 
a pinion keyed on the motor shaft, which, in the case of 
the model, is rotated by the twisting of thick rubber. 
The model is allowed to start from the hand without 
impulsion, and flies in a straight linc so long as the 
motive power lasts, and then alights gently on the ground. 
The wings being quite flat, there would, of course, be no 
advance if they were rigid. but with each upward and 
downward beat the fabric bends, and thus imparts a 

* No. I. appeared October 28th. 








waving motion through the air. We do not go so far as 
to say that this flapping model performs better than 
inedale of fixed planes worked by propellers, but it 
certainly seems to possess greater stability, as well as an 
easier gliding to earth, while it is also capable of travelling 
more slowly. Tests with small models may be regarded 
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FLAPPING FLYING MACHINE 


as of doubtful value, but if comparative trials could be 
made with large size models of the fixed plane and moving 
plane types, some interesting deductions might be drawn 
therefrom, which would guide makers in the designing of 
large size machines. 

So long as the present system of fixed planes and pro- 
peller is adhered to a somewhat exaggerated importance 
has to be attached. to the engine. In order to gain speed 
more powerful and lighter engines are required. This 
raises a problem of specific engine weight which may 
eventually find a satisfactory solution, but there are 
obviously mechanical limitations which cannot be ex- 
ceeded. Every motor builder is induced, by the high 
prices paid for suitable aviation engines, to produce design 
in which weight is cut as finely as possible. These may 
be divided into four categories —rotary engines, engines 
with vertical or V-placed cylinders, engines with the 
cylinders arranged fan fashion, and horizontal engines. 
The rotary engine undoubtealy enjoys the greatest favour, 
and this favour is centred upon the Gnome. Its success 
has naturally been followed by the introduction of other 
engines, either with revolving cylinders like the Gnome 
or of the true rotary type. At the Show there were no 
fewer than nine of these engines, of which two, the Beck 
and the Breton, were exhibited last year. Inthe Beck 
the cylinders are constituted by an annular chamber in 
which the pistons travel through the arc of a circle, and 
are connected with the crank shaft by levers. If the 
crank shaft is fixed the annular chamber is driven round 
the axis. The Rossel-Peugeot is an improvement of the 
rotary engine built by Peugeot some years ago. It has 
seven cylinders, and its special feature is the method of 
distribution by means of a shuttle travelling in a double 
cam-shaped groove crossing the path in such a way as to 
ensure contacts at the correct moments. It is claimed 
that this system offers greater security and certainty 
than the rollers and cams usually employed on rotary 
engines. In the Canda engine there are ten cylin- 
ders, with the axes at a tangent to the centre 
of rotation. The pistons are fixed so that when the 
explosion takes place it is the cylinder which must move 
and this it can only do in a circulardirection. This is the 
principle of most of the so-called rotary engines. The 
chief reason for the popularity of this type of motor is 
that it offers the highest air cooling efficiency, but it also 
possesses certain drawbacks such as the projection of oil 
into the explosion chambers which it is not easy to 
obviate, while the power it develops on an aeroplane is 
considerably less than on the bench. Being an essen- 
tially high-speed engine, it has to be throttled to the 
maximum number of revolutions allowed for the propeller, 
and the power developed during flight is not more than 
two-thirds of what the engine will develop on the bench. 
It has also been argued that the rotary engine offers a 
resistance that must be considerable with the high speeds 
at which aeroplanes travel, and if the rapidly rotating 
cylinders may be regarded as a solid disc it is obvious 
that the power absorbed in overcoming this resistance at 
great speeds must be very high. Probably it is for this 
reason that in the latest Blériot machines the engines 
are placed. inside the body, which is curved forward to 
diminish resistance. 

If the Gnome engine is so largely adopted on account 
of its convenience, a good deal of attention is nevertheless 
being directed to the engine with vertical or V-placed 
cylinders. It is still an open question whether the 
aviation motor of the future will be designed on new 
principles or whether the desired result will be attained 
by ing existing engines and cutting down weight and 


type certainly suggests reliability which is often wanting 
in the newer engines, and although the weight is 
added to by “a. water jacket and radiator, a properly 
constructed engine nevertheless constantly develops its 
full power, which is not the case with certain special types 
of aviation motors that rapidly fall off in power after 
running a few minutes through the expansion of the 


using high compressions and large valve areas. This | 





cylinders. Still, by the use of aluminium alloys ¢ 

pistons and certain other parts, and of high-resistanes 
steels, the weight per horse-power has been reduced me 
point which renders these engines quite suitable for Pred 
plane work. One objection to vertical engines is that a 
monoplanes the centre of gravity is unduly high, and for thi 

reason the makers of the Gregoire-Gyp engine pers 
turned their motor upside down, which has necessitated 
special arrangements for lubricating the pistons from 9 
small oil tank at the top of the crank case. Here, again 
it seems difficult to prevent oil from getting into the com. 
bustion space. This question of centre of gravity is algo 
responsible for the increased headway made by the hori. 
zontal engine with opposed cylinders, which at one time 
enjoyed a good deal of vogue. This type, however, yery 
soon lost favour on account of the excessive weight 
cutting rendering its working somewhat precarious, but 
the fact that several of these engines were shown, includ. 
ing one by the makers of the E.N.V. engines, proves that 
the horizontal engine has not lost its attraction. What 
has been said about weight cutting may apply to vertical 
and other engines, for when buyers who impose condi. 
tions of weight see that they are carrying the demand 
for lightness to a dangerous extent they will themselves 
ask for more material to be put into the construe. 


tion of engines in order to increase their strength and 
solidity. That lightness is not always incompatible 
with strength is observable in the Oerlikon horivontal 
engine, where the thin steel cylinders are liners jy 
an aluminium alloy casting forming the engine bed and 


crank case. Another means of securing lightness jn 
engine construction is the arranging of the cylin. 


ders fan fashion, usually to the number of five 
or seven, so as to reduce the length of the crank 
shaft and case. The cylinders are usually ribbed, 


but while the Anzani has been extensively adopted, and 
the R.E.P. is a characteristic example of this type, it 
cannot be said that the fan-shaped air-cooled engine has 
justified its former vogue. Obviously a reliable air-cooled 
engine would overcome many difficulties, but as the 
cylinders often dilate through the heat caused by the 
employment of high compressions these types of engines 


do not always maintain a continuous high efficiency. 
To sum up, a vast amount of research work is being 
carried out in aviation motors, but while there are several 
more or less satisfactory engines on the market, there is 


not one that, so far, has entirely fulfilled the requirements 
of the aeroplane makers. 

The object of aeroplane builders has been to reduce the 
design of their machines to the greatest possible sim- 
plicity, and this has been done in most cases by fixing 
the propeller direct on the engine shaft. The recent 
series of fatal accidents, however, has raised the question 
whether this method of fixing the propeller does not con- 
stitute an element of danger. The majority of aeroplane 
makers are still opposed to the clutch, but several have 
adopted it, and on most of the new machines under con 
struction a clutch is interposed between the engine and 
propeller. The difficulty in the past has been the absence 
of a satisfactory small and light clutch which would 
transmit the high powers used on aeroplanes. This 
apparatus must not only be very light, but it must fulfil 
the apparently conflicting conditions of taking up the 
load very gradually, and then be locked for a positive 
drive. In the Hele-Shaw clutch, shown at the Paris 
Exhibition, this is accomplished by a new system of 
mechanical control ‘whereby very high pressures are put 
upon the corrugated discs through the medium of a 
system of levers acting between ball thrust races. These 
races are placed at each end of two concentric sleeves, 
and the fixed sleeve constitutes the fulcrum of a lever for 
advancing the other sleeve, and with it the ball race and 
presser plate acting on the discs. This lever is actuated 
by a second lever, provided with a spring, which limits 
the pressure on the discs to well within the normal load 
of the thrust ball races. Owing tothe enormous leverage 
obtained by this combination, an effort of 20 1b. is 
sufficient to put a pressure of 660 lb. on the dises. As, 
moreover, a further leverage is obtained by connecting 
up the lever with a pedal, the final effort required is 
extremely small. The pressure is required gradually to 
take up the load, and when the full pressure is on the 
dises the wedging effect is so considerable as to render 
the drive practically positive. There is no axial thrust 
either when clutching or declutching. The weight of the 
100 horse-power clutch for aeroplanes is 23 )b. On the 
larger clutches for dirigible balloons, such as are fitted to 
the Ville de Lucerne, Ville de Bruxelles, and others, the 
levers are replaced by an irreversible screw acting between 
ball thrust races. The weight of these clutches for 
transmitting 250 horse-power is 60 ib. 





FORTHCOMING MEETINGS. 
No. II.* 


THE Junior Institution of Engineers will hold its next 
business meeting on November 15th, when the president, S'r 
J. J. Thomson, will deliver an address on ‘‘ The Influence of 
Pure Science in Engineering.’’ On December 14th Mr. 
Kothny will read a paper on ‘‘Some Recent Developments 
in Condensing Plants.’’ At the first meeting in the new 
year, which is to be held on January 12th, Mr. H. F. 
Donaldson will lecture on ‘‘ Depreciation of Buildings and 
Machinery.’’ Saturday, February 11th, is the date fixed for 
the annual dinner. A joint meeting with the Architectural 
Association is to be held on February 14th, when Mr. S. 
Bylander, of London, is to read a paper on ‘‘ The Construc 
tion of the Building for the Royal Automobile Club.’’ 
paper on ‘‘ The Design of a Modern Brewery and Plant,’’ b; 
Messrs. Stanford M. Brooks and Geoffery Brooks, is to be 
read on March 18th. Major B. Baden-Powell will present » 
paper entitled ‘‘ Recent Progress in Aeronautics ’’ on April 
lith. The last meeting of the session is to be held on May 
10th, when a paper will be read by Mr. Frank J. Hawkin 
entitled ‘‘ Notes on INumination.”? Visits to works will take 
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ace throughout the year, particulars of the arrangements 
ued monthly with the Institution’s Journal. 

The Rontgen Society, which was formed in 1897, began its 
fourteenth session yesterday at 20, Hanover-square. Accord- 
ing to the information which has been forwarded to us, some 
well-known scientists will take partin the session’s work. Pro- 
fessor Soddy, of G asgow, 1s tolecture; also Professor Salomon- 
con, of Amsterdam. The ‘atter gent eman, we are told, will 
discuss some orginal workin connection with the operation of in- 
duction coils. Some further original work in connection with X 
also be described in a lecture which is to be delivered 
by Professor Barkla, of King’s College. Dr. Hall Edwards, 
who has now freed himself of his sufferings caused by X rays, 
has also promised to lecture. 

Seven papers will be read before the Manchester Students’ 
Section of Electrical Engineers. The first, which is to be 
presented on November 15th, is entitled ‘‘ Recent Electric 
Locomotive Practice and the High-tension Direct-current 
Railway System ’’ The author is Mr. Allan Monkhouse. A 
discussion on this paper will take place on December 13th. 
‘Large Gas Engines’? is the title of a paper which is to be 
presented on January 10th by Mr. G. D. L. Horsburg. On 
the 24th of the same month Mr. H. T. Warner is to read a 
paper on “* Switchboard Measuring Instruments.’’ ‘* Wire- 
less Telegraphy ’’ is the subject chosen for a paper by Messrs. 
A. K. Bently and B. Hoyle. This will be presented on 
February 7th. The two remaining papers are on ‘‘ Sub- 
station Practice ’’ and ‘‘ The Development of the Diesel Oil 
Engine.’’ The former, which has been compiled by Messrs 
0. Welch and A. E. Dent, is to be read on February 21st, 
and the latter, which is due to Mr. W. Roylands Cooper, on 
March 7th. The annual general meeting will take place on 
March 21st. 

The programme sent to us by the Glasgow Local Section of 
the Institution of Electrical Engineers is somewhat incom- 
plete. We note, however, that on November 8th the chair- 
man will deliver his opening address. A paper which should 
prove interesting to central station engineers is to be read by 
Mr. J. R. Barr on December 13th. It is entitled ‘‘ Some 
Considerations relating to the Parallel Working of Alter- 
nators.”’ The nomination of office-bearers for the next 
session will take place on April 11th, and the election of 
office-bearers and the consideration of the Council’s report 
will be dealt with on May 9th. The Association of Birming- 
ham Students of the Institution of Electrical Engineers com- 
mences its meetings on November 10th, when Mr. W. B. 
Worthington will deliver his presidential address. At the 
next meeting, which will be held on November 24th, a paper 
will be presented on ‘‘ The Development of Canal Engineer- 
ing,’’ by Mr. H. W. Jelf Reveley. The annual dinner will 
be held on January 24th. ‘‘ The Modern Locomotive ”’ is 
the subject chosen for a paper which Mr. C. W. Selwyn will 
present on February 23rd. For March 9th Professor S. M. 
Dixon has promised a paper on *‘ Timber in Bridge Founda- 
tions.’’ On the 23rd and 30th of the same month various 
lectures will be delivered. The annual general meeting is to 
be held on April 27th, when Mr. E. P. Carral will present a 
contribution entitled ‘‘ The Pressure of Earth.’’ During the 
summer of 1911 visits will be paid to various engineering 
works. 

The next meeting of the Institute of Sanitary Engineers 
will be held on Tuesday, November 8th, when Mr. George 
Chilvers will deliver a students’ lecture on ‘‘ Practical Heat- 
ing and Hot Water Supply to Buildings.’’ On the 15th of 
the same month Mr. Nandy Hoskins will deliver a students’ 
lecture on ‘‘ Water and Water Supply.’’ The annual meet- 
ing will take place at 3.30 p.m. on Wednesday, November 
16th, and the annual dinner at 7 p.m. on the same day. 
Another students’ lecture will be given, on ‘‘ Hydraulics and 
Hydrostatics,’’ by Mr. Nandy Hoskins, on Tuesday, Novem- 
ber 22nd. On Friday, November 25th, and Saturday, 
November 26th, the Institute’s examination will be held in 
London, Birmingham, and Bristol. Mr. Nandy Hoskins is 
to deliver a second students’ lecture, on ‘‘ Hydraulics and 
Hydro-tatics,’’ on Tuesday, November 29th. Tuesday, 
December 6th, is the date fixed for a lecture to stud nts by 
Mr. Alban H. Scott ; the subject is ‘‘ Building Construction 
so far as it Relates to Sanitation.’’ A second lecture by Mr. 
Alban H. Scott, on the same subject, is to be delivered on 
December 20th. 
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THE SHIPBUILDING LOCK-OUT. 





THE situation between the Shipbuilding Employers’ 
Federation and the members of the Boilermakers’ Society, who 
were locked out on September 9th, has now assumed a more 
hopeful aspect. The decision which the Executive Council 
arrived at last week to take a second ballot of the members 
on the York provisional terms rejected by the men a 
fortnight ago has been carried out this week, and the result 
will be known in a few days. The new circular gives a 
somewhat modified version of the York terms, clearing up 
some of the points which were said to be obscurely stated in 
the original circular. In this case the communication is 
sent, not to the lodges alone, but to each member of the 
society, and the executive strongly advises acceptance as 
the terms are the best likely to be obtained. 

On Friday last the seven members of the boilermakers’ 
representative committee had an informal meeting at New- 
castle with Mr. Mothersole, one of the secretaries of the 
Shipbuilding Employers’ Federation, and discussed with 
him the wording of their circular, with a view to clearing up 
any misunderstandings which may have arisen at the last 
ballot, when the York agreement was rejected. 

On Saturday there was a long conference at Uarlisle 
between the Emergency Committee of the Employers’ Federa- 
tion and the representatives of the men to consider certain 
clauses of the York agreement. The employers’ committee 
consisted of Messrs. Henderson, White, Walker, and Boo!ds, 
with the secretaries, Messrs. Biggart and Mothersole. The 
committee of the boilermakers were Messrs, Keely (Hartle- 
pool), Connolly (Clyde), Rowe (Tyne), Ewan (Mersey), 
McDiarmid (Clydebank), , Higginson (Manchester), and Hall 
(general secretary). The ergency Committee had no 
power to make concessions, especially as the men had been 
informed emphatically that the employers could not see their 
way to make any departure from the terms of the settlement 
arrived at at York. But explanations were given as to cer- 
tain clauses of the agreement, and some alterations in the 
phraseology of the agreement were made. The proposals 


were not altered in effect, but the modifications which werd 
made would remove misunderstandings bn the men’s part. 


| put to the circular without their consent. 





It is to be regretted that some leading trades unionists, 
who should have done their best to support the men’s execu- 
tive, have given advice to the militant section of the boiler- 
makers which can only encourage them in their revolt 
against their leaders. Among such outsiders must be 
included Mr. G. N. Barnes, the chairman of the Labour 
Party and ex-secretary of the Engineers’ Society, who had 
himself at one time to contend with similar conduct on the 
part of the members of his own organisation. Mr: Barnes, 
speaking at Sunderland on Saturday evening, asserted that 
he would not be at allsorry to see the boilermakers out for a 
fight, and, if they were, then it would be the bounden duty 
of the trades unions to back them up in a thoroughly 
adequate fashion. The employers were determined, he said, 
to use all their power unsecrupulously against the trades 
unions of this country. To say the least, the delivery of 
such a speech at this crisis must be looked“ ypon as most 
inconsiderate. Virtually, it was an incitement .to the men 
to defy their leaders and continue the present conflict, and it 
cannot but add to the difficulties encountered by the execu- 
tive of the boilermakers’ union in bringing about a settle- 
ment. After the experience that Mr. Barnes has had, it was 
hardly to be expected that he would have said anything that 
was calculated to delay the peaceful adjustment of the dis- 
pute. Mr. Hill, the secretary of the Boilermakers’ Society, 
has expressed his regret that Mr. Barnes should, even by 
inference, have suggested the prolongation of the dispute. 
‘** The prolongation of the dispute,’’ says Mr. Hill, ‘‘is due 
more than anything else to misunderstanding which has 
arisen through impulsive but well-meaning interference of 
friends.’’ When such counsel as that of Mr. Barnes is given 
by responsible leaders, outsiders can only come to the con- 
clusion that trades unionism with its collective bargaining is 
played out. 

Mr. Thomas Burt, one of the most honoured of trades 
unionists, in his monthly circular to the Northumberland 
miners, refers, at considerable length, to this lock-out of the 
boilermakers, and points out very forcibly the danger of 
dissension and of wrecking policies. He says that in this 
dispute an unpleasant feature has been the incursion of 
officious outsiders into the fray, some of whom have urged 
the boilermakers to revolt against the advice of their repre- 
sentatives. ‘‘It is no extravagant assumpiion,’’ he con- 
tinues, ‘‘ to suppose that the men’s representatives under- 
stand the whole position much oetter than any outsiders 
could possibly understand it. Nor can it be contended that 
non-unionist, inexperienced, and wholly irresponsible persons 
would be likely to be animated by a more sincere desire to 
serve the best interests of the men and the society than 
would their own chosen advisers.’’ With reference to the 
circular which was issued from Hull by some of the minority 
who represented the men at York, and which probably dia 
much to frustrate the endeavours to bring about peace through 
the late ballot, Mr. Burt says ‘‘ the minority, or some of them, 
took the unusual course of issuing a manifesto to the mem- 
bers while the ballot was proceeding, thus showing that there 
was a division in the ranks of the men’s elected represen- 
tatives. Such action bodes ill for the Society, and for the 
stability and power of the trades union movement.’’ This 
manifesto, it will be remembered, stated that the recom- 
mendations from the York Conference were not, as had bee. 
stated, unanimous so far as the_men’s representatives were 
concerned. It is certainly unsatisfactory that on two critical 
occasions in this lock-out the recommendations of the men’s 
elected representatives should have been ove:-ruled by the 
workmen. 

The Hull branches of the Boilermakers’ Society have been 
conspicuous by their opposition to the endeavours of the 
executive to bring about peace, and certain of the members, 
as has been stated above, issued a circular to the other 
oranches. This repudiated the assurance given to the 
employers at York that the representatives unanimously 
agreed to recommend the York provisional settlement to the 
men. This has called forth from the executive council a very 
strongly-worded protest. The circular, it issaid, was brought 
to the notice of the executive council and representatives in 
conference assembled on October 28th. The circular, it is 
affirmed, was of ruch a nature that language failed to express 
the feelings of the conference. In the circular the names of 
certain members of the conference were used as giving 
countenance to its issue. The statements of the 
members named in the circular are given. Several of 
them said they knew nothing of it, and their names had been 
One brother said 
of the circular that ‘‘if it came from the depths of hell it 
could not be blacker.’’ Another characterised it as ‘*mean 
and contemptible,’’ a third stated that it was ‘‘ coatemptible 
and despicable.’’ The executive’s communication to the 
members states that ‘‘it was unanimously decided by the 
conference to sift to the bottom, and find out who else 
besides the members whose names are signed to the circular 
are in any way responsible for the production and deal with 
them in terms of rule, so that such an unworthy attempt to 
blast the reputation of honourable and responsible repre- 
sentatives and to wreck the society shall never again be 
possible. We ask all our members to suspend judgment on 
the circular and the perpetrators of it. All the members 
concerned shall have a fair trial, aud the case will be 
published in our monthly report or by circular’’ Of the 
eleven persons mentioned in the circular in question nine 
dissociate themselves with it, and know nothing of it, but 
Messrs. Travis and Scarlett admitted knowledge of it ; in fact, 
the former said a good deal in the circular came from him 
himself. It seems there was also a letter from the Hartle- 
pools calling upon the executive council to resign. It would 
seem that many of the men are practically irreconcilable, 
and the repudiations of the malcontents have created a very 
bad impression upon the public generally. They deny the 
right of any employer or Employers’ Federation to interfere 
with the administration of their rules by “fines, penalties 
or victimisation.’’ The Hartlepools District Joint Com- 
mittee of Platers, Riveters, and Caulkers have likewise cir- 
cularised their order on the dispuie. They state that in 
anticipation of the second ballot they consider it their duty 
to submit some of the reasons why the Hartlepools members 
rejected the proposed agreement by such a sweeping majority 
as 924 to 74. The chief reasons were the arrangements about 
the fines, and the proposal of a thairman whd must bd & 
member of the Federatfon and.an employer—this gentleman 
td have a casting vote. They wanted equal representation 
on all boards Where their interests were »t stake; and were 
prepared to accept a decision from ‘any neutgal chairman, 
preferably a Board of Trade official or County-tourt judge. 

On Tuesday evening the executive df the Boilermakers’ 





Society sent out the circular to each member of the organisa- 
tion calling for the second bailot, and asking that the votes 
be taken at branch meetings, and the results returned 
not later than first post next Tuesday morning, November 
9th. The circular despatched, which is a long one, states 
that the votes must be for or against ‘‘a resumption of work 
on the terms as explained’’—the York terms with fuller 
explanations. A copy of the correspondence which has taken 
place between the Boilermakers’ Society and the Employers’ 
Federation is given in full. Mr. Hill states that the Boiler- 
makers’ Executive believed that the adverse vote was not 
wholly due to the action of some of the men’s representatives, 
as the employers suggested, but it was brought about by the 
agreement itself, to which the members had strong objections. 
The emergency committees of the employers and the boiler- 
makers met at Carlisle on Saturday last. Mr. Hill reports, 
and the employers intimated that whilst they could not 
consider modifications of the agreements, they were pre- 
pared to answer questions which would clear up misunder- 
standings that had arisen. In the first ,lace, the stop- 
pages of work referred to in the preamble were merely 
stoppages of work in contravention of the shipyard agree- 
ment. The employers would accept the society’s accountants 
— Messrs. Monkhouse, Goddard and Co., as the chartered 
accountants under the supplementary agreement. Further- 
more, the ‘‘ non-employment ’’ under Clause IV. would cease 
immediately a man had paid his fine or made satisfactory 
arrangements with the society to doso The periods of six 
months and twelve months would not apply to a case where 
a man had paid his fine. The non-employment in Clause V. 
was the same as in Clause [V.—loss of employment for failing 
to pay a fine, or failing to make satisfactory arrangements 
with the society to do so. Clause V. would not interfere with 
the society’s rights to pay friendly benefits if a man has 
cleared up his contributions and fines. The executive 
council in the circular accompanying the ballot paper 
indulges in some “‘ straight talk ’’ and keen comment on the 
action of the members in rejecting the terms offered. They 
remark :—‘‘ Your previous vote was a denial of representative 
governing, and was brought about to some extent t y the outside 
interference of those who do not understand the first 
principles of trades unionism, namely ‘ collective bargaining,’ 
much less do they understand the intricacies of our trade and 
the machinery necessary for adjusting the relations between 
ourselves and the employers. As your elected repre- 
sentatives we have done our work without courting the 
smiles of our friends or fearing the frowns of our enemies. 
We are asking you to accept conditions which, in our 
opinion, we are prepared to accept for ourselves, fully con- 
vinced that in all the circumstances we have done the best 
possible. We ask our members—all our members—to ciimly 
consider the who'e question, as we have done, and we feel 
convinced you will endorse our work on this occasion.”’ 

An abstract of the society’s accounts accompanies the 
circular ; this shows that the nominal balance of the society is 
£29,586, but the net balance is only £21,129, aud this has 
been further reduced to £6790 by a loan of £14,339 from the 
superannuation fund. The officials say :—‘‘ From this state- 
ment it will be clear that, whatever the result of the present 
vote, the lock-out benefit cannot be continued.’’ The 
society's financial position is certainly very unsatisfactory. 

As the return of votes is not due till next Tuesday a 
resumption of work, even if there is a majority of votes in 
favour, can hardly be counted upon next week, or at any rate 
not be ore the 10th inst. 





THE MACHINE TOOLS AND ENGINEERING 
ASSOCIATION. 


AT a meeting of machine tool makers held at the Midland 
Hotel, Manchester, on Wednesday Jast, Mr. W. Deakin, of 
W.H. Ward and Co., Limited, being in the chair, it was 
dec ded to form an association with the above title to 
protect the interests of the machine tools and allied trades. 
The preliminary steps were taken at the close of the 
recent Exhibition at Olympia by the formation of an 
advisory council consisting of the members of the tem- 
porary committee previously formed, namely, Messrs. 
W. J. Asquith, R. W. Cunliffe, W. Deakin, A. Drummond, 
E. W. Griffiths, and A. Herbert, together with Messrs.-W. 
D. Ford-Smith, Baldwin, T. Sievert—a 1epresentative of 
Humpage, Hardy, and Thompson—Stirk, E. G. Wrigley, 
March, and a representative of Messrs. Vickers, Sons and 
Maxim. Mr. Deakin, in the course of a few remarks with 
regard to the necessity for such a society said one of its 
chief functions would be the controlling of exhibitions. He 
said the inevitable result of privately promoted exhibitions 
was that they had been more costly than they would have 
been on account of the individual responsibility involved by 
the promoters, and proper economical results had not been 
achieved. He also said that the machine tool exhibits would 
benefit by organisation. The firms represented at the meeting 
included :—Kendall and Gent, Smith and Coventry, Burton 
Griffi'hs, Drummonds, Asquiths, Greenwood and Batley, 
Wadkins, Jones, Pollard and Shipman, Pels, Churchills, 
Kearns, Scriven and Co., Stirks, Holroyds, Tullis, Alidays 
and Onions, Pollock and McNab, Cunliffe and Croom, and 
E. G. Wrigley. The secretary, Mr. H. Page, read a number 
of letters from firms not represented expressing sympathy 
with the objects of the new society and promising support. 








JUNIOR LNSTITUTION OF ENGINEERS —The annual general meet 
ing of this Institution was held at the Royal United Service Insti- 
tution, Whitehall, recently, the retiring chairman, Mr. Geo, T. 
Bullock, presiding. Reference was made to the acceptance by Sir 
J. J. Thomson, F.R.S8., of Cambridge University, of the position 
of president for the ensuing year. The officers and members of 
Council for the new session are:—Mr. J. Wylie Nisbet, 
M.I. Mech. E., chairman; Messrs. B. E. Dunbar Kilburn, 
F.C.LP.A., and 8. Bylander, vice-chairmen; and Messrs. A. H. 
De Ritter, J. H. Pearson, H. P. Philpot, and W. A. Tooker 
members of Council succeeding those retiring by rotation. A 
meeting of the subscribers to the Benevolent Fund followed, after 
which a paper on “The Manufacture of Glass Bottles * was read 
by Mr. Bernard A. Kupferberg. The author made extended 
reference to the construction of furnaces, comparing the Siemens 
regenerating system with the old construction. He then entered 
into the analysis of the composition of the glass, showing the pro- 
portion of the different constituents and methods in use in connec- 
tion with the colour and discolouring précesses. Points in con- 
nection, with bottle-making machines were briefly considered in 
tonclusion, and &n interesting discussion followed, 





488 THE ENGINEER Nov. 4, 1910 

























































































































































































































—=: 
WATER-TUBE LOCOMOTIVE FIRE-BOX, CHEMIN DE FER DU NORD 
a = 4 
fae ear 1 
. ~~~ 1000 ~~" Safety Valve e oo 8 ty | | 
= ; = a asa’ 
—— ee Bt | eee | eho co al 
| 1] —_— ot A | - 
Centre line of Steam Drum P || ke 4090 + - 390 -* | ’ 
. me we 
| $ length of ae Portion oF Boiter =— 
8 Centre line of Boiler Barrel : {G | ba cages . : b 
“ sails ree Lene n 00 Cac Baz ‘ae Geen eee ——— I 
\ne | 
| { { 
1 a wv i } 
' Scale of Feet 
eS APO Ee ee ee RO ee SS Bee See ee ee 
+ 
2 
: ) 
a W, 
34 
\| Setsoeos 
‘ se ; 
He 
s 
: ; 
J Re 4s 275 ‘45>. 
i. fae 
j . < Section on line NO. 
t aS vier f isd) gs looking Forward 
Section on line LM. looking Forwa } - 395 














































































































































ogee 
> 
™ % 
: in TD EOE eo 
o"2 ‘ lindrical * aitepiaiee Ginerkal 390. 
a a ike 
= - ———— iar . = , S| 
it Seatac. ki 
Ss 
St — — cee 8 
-a— a SS = =~ SE aati eciidnedibeal = j 4 
T T ' 
{ r : 
— / ™N - 3 
~~ = ‘ ec. 3 
J ange _& ee et _$ 320-4 | a 
<7 \ " > — + > — — SSE: . Si “ . ; 
oe UT TUT Ses Te = ewe nn a = of ——— + Aneen Ibe Plates 4708 Axis oF Boiler Barrel Se | ‘ i 
Pa ol er 030) 4—*<~-4--------29509  ---4----} -4---} ——}. (900 ---- i 
eh. Sa TAGiAATORTTTSGOWIETATA rH mit Sa ae Se ae moe eemns ‘eises- Peep Meagth ef Daten TOMS aS Se. <doates ~ rad + ------}---- ate 
; | i Wi 2070 --—----1.f-==3 ; OH ~---~---- "764 --- 
25 “tH i fees UES al { eee See [2c Fae aol 
x ¥ B/ sj De nt Eon T = i 
™~ tA 9 x _ F ins é ae 
' ~ Gg an | ’ 
Hj 2 % fs k-- 600 -1 nor 
= ' + 
Hitt | | tt E = = 
2 aT Longitudinal Section Ss & 
e. 27304! } | it hese | | 1 | = y 
> SR JDERBEDEDEDESLSE) «of 7 aU UGRCECET SEAS UECETEE | 0} - - 43/ —x--475 -4 < 
= if itif rr ; 4 
| peers Hili iil I UHH PT iD j e $ 
: gE ? RS 
1 Sa SS 
‘ 7 Centre line oi 
a Saree - +4 — — — > SEE Oa 
= tif 
2 gs RE 1 
> ey ae ee ; 
<; ! 
3! H |J L 
= : 
& 
* 
NM 
& 
N 
Ss 
= 
N 
e. 
3 
| 
! +0900 
1 ooo coo°o0Gg 
jJooo0000000 
Centre te Centre of Water Drums _ > 
24280 e's 
ts =i 
. : ss ; : | : J 
Section on line Hl. Looking Forward 2 Section on line JK. Looking Forward 


Swain Sc. 





“The Engineer* 


NEW LOCOMOTIVE WATER-TUBE FIRE-BOX. | improving and increasing the evaporative power of the ; magnificent machine in the world is helplessly handi 
fire-box and boiler, while,-at the same time, the question | capped by a poor boiler. 

Tr change in continental engines in the last fifteen of a possible decrease in the cost of fire-box repairs has| This searching after novelty is all the more remarkable, 
years is complete; the problem of how to provide | been kept in view. _ as the boilers designed by Mr. du Bousquet are extraordi 
increased power to work the heavy fast trainsis becoming; As long ago as 1903 Mr. du Bousquet realised that even | narily efficient steam producers. The work recorded b) 
more and more acute. Owing to the regulations in force, his fine 44-2 engines would be no longer powerful enough | his 4~4-2 and 4-6-0 engines is the proof. In 1904 Mr. 
piloting is forbidden when the speed of the train exceeds for the loads, so instead of merely turning to increased | du Bousquet, realising the great cost of upkeep of th: 
37 miles an hour. There are vast locomotives —more | size in a 4-6-2, he turned to ameliorating the boiler and | existing express boilers and fire-boxes, collaborated with 
American than European in size—working some of these | fire-box, which have scarcely received the attention com- | the late Mr. Genty, of the Creusot Works. He had at 
trains, but they represent no novel construction ; they are | mensurate with their all-important function. When all is this time the idea of a marine water-tube boiler, and the 
merely orthodox practice, only on a very large scale. It) said and done, the -boiler is the heart of the engine; a | Creusot Works proposed a du Temple boiler. This was 
has remained for Mr. du Bousquet to turn his attention to good boiler will redeem a poor engine, while the most | impossible, owing to its form being impracticable for loco- 
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motive adaptation. They then decided to retain the 
boiler barrel, as in an ordinary boiler, and merely to con- 
struct a water-tube fire-box. Owing to the small diameter 
of these water tubes, fearing bad furring from impure 
water, they arranged that the Grille system of wash- 
ing out under high pressure should be installed. In 
December, 1905, the first boiler was ordered. It had 
about 450 square feet of heating surface in the fire-box, 
and about 37 square feet of grate area. 
it was complicated. The bottom collectors were in cast 
steel, while round them, to prevent the live coals on the 
grate burning them, were fire-bricks. These bricks gave 
endless trouble. They were eaten into so rapidly by 
the process of combustion that their use was, in 
practice, impossible. 
badly at the tubes. 


leaked in spite of everything done to the contrary. These 
troubles may, perhaps, have been due to a certain lack of 
rigidity and coherence between the absolutely novel fire- 
box and the standard boiler barrel. But the most 
important leakage arose from the unequal temperature 
between the top and bottom of the boiler. To ensure 
that the water passing into the water tubes should be as 
free from deposit as possible, the makers had placec high 
up on the boiler barrel the pipes which connected the 
boiler with the collectors. This caused violent differences 
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Constructionally | 


In addition, the tube plate leaked | 
This is strange, as the tube plate was | 
of the usual pattern, and the Servé tubes also, but they | 








service, and so far no wear can be observed on any of the 
water tubes, while there is no perceptible amount of sedi- 
ment deposited in any part of the boiler. This is due to 
the extremely rapid circulation of the water in the boiler, 
a point which has for long engaged the attention of the 
Nord engineers. 

The work of this engine is good—better than any done | 
with the 4-4-2 engines, and it is done with the greatest 
ease. The boiler is no doubt too big for the cylinders, 
but it was a trial boiler. The total weight in proportion 
to heating surface is remarkable, while the heating sur- 
face is, it is said, the largest in use in Europe to-day. 

Mr. Koéchlin, the chief engineer of the Nord shops, in | 
a valuable article in the Revue des Chemins de Fer, from | 
which much of the foregoing information has been taken, | 
says: “ Although such a performance bears witness to 
the quality of the new boiler as a steam generator, that is 
not the chief interest of the trial that we are making ; 
this is, above all, in the results that we shall obtain from 


| the point of view of resistance and good wearing qualities 
| of its parts, the cost of its general upkeep, the difficulties 
| or facilities of its upkeep, and of the nature of its failures 


and the repairs it will require.” 

We have to thank Mr. Asselin, the successor of Mr. du | 
Bousquet, Mr. Rodriques, and Mr. Koéchlin for the draw- | 
ings and information about this boiler. 

We give below a table showing the principal dimen- 
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Toe Excisnen 


DIMENSIONS OF THE LOCOMOTIVE 


of temperature, owing to imperfect circulation, until the 
boiler was producing steam for the cylinders. On the 
other hand, it was a successful and economical steam 
generator, and the water tubes gave no trouble; in faet, 
the whole trouble was in the ordinary orthodox parts of 
the boiler. The new fire-box caused strains that only prac- 
tice brought to light. 

This boiler was so interesting that at once after the 
conclusion of the trials in 1907 another boiler, but modified 
in the light of these trials, was ordered from the Creusot 
works in 1908. This was the boiler shown at Brussels. 

The changes in this fire-box are more of detail than of 
principle. There are no longer any bricks in the fire- 
grate ; the tube plate is completely protected from direct 
flame by a vertical nest of tubes; the collectors are of 
rolled steel—a great simplification—and instead of a com- 
plicated system for washing out under pressure, which 
was rarely used, and was found unnecessary, manholes 
are fitted to the collectors. The fire-box is much more 
part of the boiler, and greatly increased rigidity results. 
The heating surface of this fire-box is about 1000 square 
feet, with a grate area of 87 square feet. These figures 
are, we believe, unprecedented. The fire-box is efficient 
for the temperature of the gases, which is about 1300 
deg. Cent. above the grate, is not more than 850 deg. 
Cent. to 900 deg. Cent. at the tube plate and 360 deg. 
Cent. in the smoke-box, and that in spite of a water 
vacuum of 20 cm. 

The engine has now run over 20,000 miles in every-day 
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sions and particulars of engine No. 2.741, and also a com- 
parative table showing the main points of difference 
between this engine and engines of the No. 2.643 class. 


SPECIFICATION OF ENGINE No, 2-741. 


Boiler... water-tube fire-box 
Pressure scar weet acu odes | Spe: ORR PONE eg aaa 
Grate, length ss cpt _. aa 

.» Width 5+ 28ft. 
Area 38-0 sq. ft. 
Tubes 
Water—Fire-box, No. 168 290 
4 am dia. «- ose 420-05 Tam. 30-35 m.m. 
- Combustion chamber, No. 44 
. ee : dia. 30-35 mm. 
Servé boiler tubes, Now... ... . 136 
a i Bs ce 70 mm. 
Length between tube plates 15-3ft 


Heating surfate— 
Fire-box and combustion chamber... 
Tubes (Servé) 


1028-16 sq. ft. 
2361-6 sq. ft. 





Total 3389-76 sq. ft. 
Boiler capacity 

Vater 1355 gals. 

Steam 547-8 gals. 

Total 1902-8 gals, 
Cylinders— 

High-pressure, diameter ... 13%in. 

Lower-pressure, diameter 23 gin. 

BWOKe ci. os 25,;in, 
Wheels— 

Driving 6ft. Shin. 

Bogie 2-95ft, 





Tractive foree— 


Compound 22,561 Ib. 

Simple 29,405 Ib. 
Weight— 

Empty ... ... 70-38 tons 

Working order 77-19 

On driving wheels 34-68 

Bogies 42-51 
Wheel base 

Rigid 7-O5ft. ® 

Total 32 -66ft. 

Truder. 

Water 19-2 tons 

Coal Say” Seas = jane 6 tons 

Weight, empty ...... 17-05 tons 

working order $2-5 tons 


COMPARATIVE DETAILS OF ENGINES Nos. 2-741 AND 2-643--675, 





No, 2-741. 2-643--675. 
Boiler pressure 256 Ib. 227 Ib. 
Grate area 38 sq. ft. 29-55 sq. ft. 

Tnbes 
Water tubes of 25-35 mm.... 168 ... 
a ; 30-35 mm. 334 
Boiler tubes (Servé), 
65-70 mm. 136 .. 126 
Length between tube plates 15-3ft 15-3ft. 
Heating surface— 
Water tubes and, fire-box 1028-16 sq. ft. 187-3 sq. ft. 
Tubes (boiier 2361-6 sq. ft. 2187-9 sq. ft. 
We: oe tie 3389-76 sq. ft. 2375-2 sq. ft. 
Ratio Heating surface 89 80 
Grate area 
Section of passage in the 
boiler tubes cote, 4-3 sq. ft. 4-07 sq. ft. 

Water volume of boiler 1355 gals. 1172 gals. 
Steam i ae 547-8 gals. 598-4 gals. 
Surface of ebullition .. 79-38 sq. ft. 101-5 sq. ft. 
Weight of boiler empty 24-6 tons 20-3 tons 





THE NORTH SEA FISHERIES AND FISHING 
EXHIBITION. 
No. I. 


THE question as to where and when an exhibition dealing 
with the internal combustion motor for marine purposes 
should be held has been the subject of considerable differ- 
ence of opinion between those interested in the production 
of such motors for some time past, and has been only partly 
solved by the Aero and Marine Exhibition at Olympia 
in the early part of the year. The promoters of the North 
Sea Fisheries Exhibition have, however, boldly taken the 
bull by the horns, and, ignoring the London “ gate,” have 
set up their show in the very heart of the industry to 
which they particularly wish to appeal, and at a time 
when those connected with that industry are most likely 
to be assembled in the greatest numbers. That the result 
will be a success to the exhibitors from the business point 
of view there is every reason to expect; whether it will 
be an equal success from the promoters’ point of view it 
is not for us to inquire into here, but whatever the result 
may be, such a bold policy certainly merits every success. 

The application of motors to fishing boats has been 
slowly forging ahead since Commander Mansfield 
Cumming, R.N., made his now historic report on the 
subject in 1905, and such an exhibition as that opened at 
Yarmouth on the 29th ult. should focus the attention of 
all those interested in this subject on the enormous 
possibilities therein, and give a great impetus to the 
building of motors for this particular purpose. 

From the editorial point of view it would be convenient 
if an exhibition, whether of motors, machinery, or of any 
other branch of trade, could be found to be a cheap, simple, 
and convenient method of providing the material for a 
review of the whole field covered by the subject of the Exhi- 
bition, so that the published description of that Exhibition 
might, for the time being at all events, be looked upon asa 
complete text-book of the whole subject. It would, indeed, 
seem that the opportunity furnished by any exhibition for 
editorial and public notice and approval would be seized 
upon for the display of their productions by every firm 
even more or less remotely connected with the purposes 
for which the Exhibition is held, This is theory; in 
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practice, however, this is found not to be the case, and 
convenient as it might be to hold the view that the 
only firms who are capable of supplying motors 
suitable for installation in fishing craft are those firms 
which are actually exhibiting at the North Sea Fisheries 
Exhibition, we must. admit that there is still at least one 
other English made motor which we are sorry not to see 
there. While, then, it is not fair to assume that because 
*« motor is not on exhibition at Yarmouth it is therefore 
not considered by its builders to be suitable for the pur- 
poses of the Exhibition, there might, on the other hand, 
be some difficulty in making an arbitrary selection of 
motors which are not exhibited and claim that they would 
be equally as suitable as those exhibited. In dealing, 
however, with this Exhibition of motors suitable for fish- 





| are only endeavouring to show that the fishermen are 
evidently not afraid of tackling the apparently more 
intricate type. With regard to lubrication, it will 
be seen that only one engine relies on “ splash,” the 
others all having a pump at least to supply sight-feeds 
with regular charges of oil. Three out of the seven 
engines are using what may be called “crude oil,” the 
others using paraffin, though one at least claims to be 
able to use the former. It would appear to us that this 
must shortly become, if it has not alreidy done so, an 
important consideration on the score of cost of working. 


triple expansion steam engine as fitted on a steam drifter 
at 2.21b. of coal per brake horse-power per hour, with coal 
at £1 per ton a 56 brake horse-power steam engine would 





At the present moment if we take the consumption of a | 


— 


receiver and accumulated to a pressure of about 120)}, 
and used to start up with; the only parts required 
being the valve, a pipe, and a container. It would 
however, be well to supplement this arrangement by ¢ 
hand air pump—which would not be very expensive — 
to pump up the pressure in the event of the containey 
being exhausted by any means before starting. 

Five of the engines shown are fitted with an epicyclic 
type of reversing gear, which apparently provides 
perfectly satisfactory means of reversal, though itis worth 
considering whether a simple clutch would not be 
sufficient, the boats being handled in accordance with the 
| limitations which this would impose. Two engines are 
| arranged to reverse, and though this may make the engine 

somewhat shorter, cheaper, and lighter, it is open to con. 




















TABLE |. 
i. © | | ae | 
oa a) | A a 
Divi, 2s : a : 
23 <4 we SE & | 3s as ai 
~£ 23s 85 = |} a2 = S | 
7 = ¢ = = _— | " ans . e = x Me . 
Name. [= 7) 218.8) TE = Ignition. | Starting arrangement. Means Lubrication. be Pe] Method of fue! 
eel tise) So. | 3 34 of reversing. =| | supply. 
Sg: S22) od 3 Fs a S| & : 
Ein 3 Es 3 * | | i 3| 
Zz ial - | | oi 
~ | | ft. in. ‘Tons,| lb. 
Blackstone 2 4 4, 94— | 450 Hot bulb heated by lamp to} Crude Compressed air. Bulb first heated by | Engine reverses by Forced 8 6) 3h | 98 | Sprayed into cylinder 
80 h.p. 10 start, kept hot by auxiliary | oil lamp | sliding cam shaft | by compressed air 
spray of fuel | | | 
} | 
. a | A : | : . . 7 @ | } : . 
Bolinders ... 0 2 2) 97,—} 425 Hot bulb heated by lamp to} Crude | Explosion pressure admitted to reser- | Engine reverses by | Forced tocrank pins,, 7 6 2 | 112 | Pumped into cylinder 
40 h p. vs start, then lamp put out | oil voir to about 1201b. Bulb first} disconnecting oil| cylinders, and bot- | 
heated by lamp | feed pumps and; tom ends, main | 
} bringing special) bearings by wicks 
| pump into gear | 
| | 
Gardner 31 4 3 89 | 500 Magneto low-tension | Paraffin Blow-lamp heats vaporiser for starting Reversing gear Forced 11 6 = 2% | 112 | Forced into vaporiser 
59 h.p. and continuously. Starts by hand | | | from tank under 
with compression release | pressure 
Griffin .. 0 4 4 10}—. 350 Catathermic at full load,| Black | Blow-lamp heats vaporiser for starting | Reversing gear Splash 12 0 5 | 140} Fuel sprayed into 
80 h.p. lus tube kept hot by lamp at} refuse only. Hand-started by rotating vaporiser from tank 
low speed \distillate  fly-wheel on shaft under air pressure 
| 
Kromhout 2 4 2  10}—| 285 Magneto low-tension, with} Paraftin Petrol to heat vaporiser. Charge/ Reversing gear Sight feed bygravity, 8 0 3% 120 | Pumped into vaporiser 
50 bp. 135; trip gear, one to each| drawn in by rotating fly-wheel by to crank pins and 
cylinder | hand. Engine started ly trip gear central bearing, oil 
on magneto reservoir and ring 
| to end bearings | 
Peck » 9 2 2 10— | 340 Magneto high-tension | Paraffin Vaporiser heated by blow-lamp for| Reversing gear | Forced, separate) 7 6 2} 112 | Gravity through 
60 h.p. 15 starting only. Then started by pump to each bear governor - controlled 
compressed air ing valve into vaporiser 
| | 
Thornycroft 8 4 4 6—8 | 500 | Magneto high-tension | Paraffin, Vaporiser heated by lamp for starting | Reversing gear Pump to sight feed) 9 6 1-6 78 | Float feed to vaporiser 


45 h.p. 


ing boats we propose to face that difficulty, and to refer 
briefly to a motor which, in our opinion, is worthy of 
consideration though not actually exhibited, while restrict- 
ing ourselves to a full description of those motors alone 
which are open to inspection at the show itself. 

It is not necessary here to set forth any arguments for 
or against the use of the internal combustion engine or, 
indeed, any other form of motive power -.on fishing 
boats; the advantages—we had almost said the necessity 
—of some such addition are being so rapidly proved and 
recognised by the fishermen themselves, that it will be 
better to try to so formulate our remarks that they may 
be of some assistance to the owners in making their 


selection from among the various motors brought before | 


them. With this object the leading features of the seven 
motors on exhibition are given in Table I. 
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A 89 F254 6-56 -56 2-5 “175 = Crude oil 
ee 40 410 | 10-25 58 2-5 -181 | Crude oil 
4 56 502 8-96 73 6 547 ~—s— Paraffin 
dD 8) 590 7-37 8 2-5 25 Crude oil 
B.. 5d 450 8-18 7 6 525 Paraffin 
F 60 485 8-08 -63 6 487 
G 45 465 10-3 7.) 6 -6 Paraffin 


E wine and reversing gear only. 
+ Figures supplied by attendants on stands. 
+ Prices vary ; these figures should be obtained locally. 


From this table it will be seen that there are two 
two-cycle and five four-cycle engines from which a 
seleetion can be made; with one excepion all the 
motors are products of this country. With regard 
to ignition, two engines are fitted with high-tension 
magnetos, two with low-tension magnetos, two rely on 
hot bulbs, and one on catathermic ignition. This com- 
parison of the various ignition systems brings out a very 
interesting fact, namely, that of the forty-eight English 
smacks of which we have been able to obtain particulars 
as being fitted with one or other of the motors on show, no 
less than forty-six are fitted with motors with magneto 
ignition, so that it is evident that the fishermen do not 
experience serious difficulty either in understanding it or, 
at any rate, in keeping it in working order, which appears 
to us to be a hopeful sign for the further adoption of 
motor power. It is interesting to note that in only one 
case is any duplicate or standby ignition supplied. We are 
not, of cours2, overlooking the large number of smacks 
running on the Continent with hot-bulb ignition, but we 


only. Then started by hand; or| 
can be started on petrol 


| 
' 


| cost just over 13d. per hour. An internal combustion engine 
of the same power, taking the most economical consump- 
| tion claimed by any of the makers exhibiting —namely, °56 
| pints per brake horse-power per hour—would cost 9.7d. 
| per hour if using crude oil at 24d. per gallon, while the 
| cost would go up 1s. 114d. per hour on paraffin at 6d. per 
| gallon, nearly double that of steam. As °75 pints per 
horse-power per hour or even more, is probably a good 
| deal nearer the usual consumption, it will be seen how 
important it is that no effort should be spared in the 
attempt to use crude oil satisfactorily if steam is to be 
competed with, even allowing for the probably heavier 
| cost of upkeep due to the boiler of the latter; bearing in 
mind the fact that the cost of such an engine as that 
| built by Crabtrees, of Yarmouth, is only about £6 per 
| brake horse power. 
Two of the engines shown are arranged to be started 
on petrol; the others have a blow-lamp in some form 
| to heat up the vaporiser, one firm keeping the blow- 


| 














drip to each bear- 
ing 


siderable doubt whether these advantages are not dearly 
purchased, as the stresses on the crank shafts and con- 
necting-rods must be enormous, and there is always the 
risk of the engine not going astern, though we must admit 
that we have not ourselves seen a single failure to reverse 
in either of the engines in question. 

It will be seen from the table that the revolutions vary 
from 285 to 500, the latter evidently being by general con- 
sent the highest to which it is reasonable to go. The effect 
of revolutions on weight per horse-power will be seen by 
reference to one of the columns of the table. 

It will also be noticed that in three of the engines the 
fuel is pumped separately into the cylinders, and on refer- 
ence to the consumption given in Table II. it will be seen 
that two out of the three engines using this method are 
claimed to show the most economical results, the least eco- 
nomical engines being those where the air is carburetted. 

We have already referred more than once to this 
question of economy in fuel consumption, and as the first 














TABLE III. 
Name A. B. C. D. E. F. G. 
Cost per H.P. £. 656 10-2 | 8.9 | 7-87 8-18 8.08 | 10-3 
| Cost for 60 H.P. £ 393-6 615 637-6 442-2 490-8 184-8 618 
| Cost of fuel per H.P. hour, pence .. 175 181 AT “25 +525 487 | “6 
£ 8s. d. cs 4. £ s. a: £ a d. £ x d. £ a da £ d. 
Cost of fuel for 60 H.P. for 1000 hours... 4315 0 4,5 6 0 13615 0 6210 0 | 131 5 0 | 12115 0 150 0 0 
5 per cent. interest on cost perannum ... 1913 0 3015 0 2617 0 210 2410 0 | 2450 3018 0 
| Total cost per annum—without repairs ... “@ 80 7600 163120 81 0 [5% 15 0 | 146 0 0 | 180 18 0 


| that this ability to get under way promptly without 
| keeping the engine running must be of great value toa 
| fishing smack when on the fishing grounds, whether to 
clear the nets, to foliow the fish, or for many other pur- 
poses. We noticed that some of the engines when run- 
ning on a light load were unable to keep hot enough 
to fire the charges properly, and in this respect would 
seem to be atadisadvantage with those engines which retain 
the lamp as a permanent means of heating the vaporiser. 
In the enclosed engine-room there would not appear to 
be any objection to the use of a blow-lamp, as it is well 
sheltered from draughts and wet. Petrol as a means of 
heating up, if carefully installed, as is the case with one 
engine exhibited, appears not only not tobe dangerous, 
but to be positively advantageous. Compressed air as 
a means of starting the engine would seem to be almost 
a necessity for engines of large size, such as will become 
more and more necessary in order to give the smacks a 
speed more nearly approaching that of the steamers; this 
is shown on two exhibits, but introduces the extra com- 





it is difficult to see why this should not be replaced in 
engines of even small size by the means adopted by the 
one foreign-made engine shown, where, by means of a 
special non-return and stop valve on one cylinder, the 
explosion pressure in the cylinder is admitted to a 


plication of mechanically operated air compressors, and | 





Paraffin lamp continuously at work. We cannot help thinking | cost of the machinery also represents a constantly opera- 


| tive capital charge, we have prepared Tables II. and IIL., 
| the names of the makers having been omitted in each case, 
' from which first costs and fuel and capital charges may 
be seen at a glance, and these may be of assistance to 
those who are considering the question of adopting motors 
even for other purposes. From these tables will be seen 
| the very small proportion which the differences between 
| the capital charges bear to the fuel, so that the import- 
ance of fuel economy is emphasised, and no question 
of first cost ought to be within reason allowed to 
‘enter into the consideration of the purchaser, so long 
| as the engine is economical. In these tables the price 
of fuel has had to be assumed, and will vary accord- 
| ing to locality—in fact, even from day to day—but the 
| comparison will be a fair one. In Table III. 60 brake 
| horse-power has been taken as being a good average 
power for the purposes of comparison, but it must be 
| remembered that it is provable that the cost per brake 
horse-power would be less as the power increased. [n this 
| table an average running of 4 hours per day for 250 days 
has been assumed, which is probably excessive, but the 
| total number of hours is, of course, unimportant, and is 
| only assumed for purposes of comparison. 
| In our next issue we propose to deal with the various 
| exhibits in some detail. 
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RAILWAY MATTERS. 


Tur projected light railway, eight miles in length, 
Bawtry and Haxey, is about to be commenced, The new 





ees, which is projected by the Great Northern Railway 
Company, will be a sinvle line, eight miles long, Jeaving the Great 


Northern and Great Eastern joint line at Haxey, and joining the 
Great Northern main line at agg | Station. The route touches 
the pro} josed colliery at Harworth, The cost will be about £30,000. 


[v is stated that offers for the introduction of electrical 
working on the Austrian State railway section between Trieste and 
Opeina have been submitted by three firms. The proposals are 
expected to form the subject: of verbal negotiations in the near 
future. In the case of the intended conversion of the section 
between Selzthal, Steinack, and Irdning, the preliminary labours 
of the Stern and Hafferl Company have advanced so far that the 
scheme will shortly be presented, 


Accorp1NnG to the Railway Gazette the Corporation of 
Bradford, after a long discussion, recently decided to agree to an 
arrangement with the Midland Railway as to the construction of a 
direct overhead line through Bradford, which will put the city on 
the wain line. In consideration of the Corporation paying £8000 
a year for twenty years, the company undertakes to apply to 
Parliament this session for the necessary powers and to proceed at 
once with the work when authorised. 


UnperR the heading of “Indian Notes” the Contract 
Journal gives the following particulars:—A bogie well, or crocodile 
truck, for the carriage of large boilers and heavy machinery has 
been sanctioned for the Great Indian Peninsula Railway. Indents 
have been sent to England for the North-Western Railway for 
permanent way materials required for the trans-Indus extension, 
and for 35 engines and 45 boilers. Coaching stock on the Bengal 
and North-Western, Tirhoot and Gogra-Ganges Doab Railway, is 
to be fitted with electric light. 


AccorpinG to the Times, Mr. Bowen Cooke, the chief 
mechanical engineer of the London and North-Western Railway, 
has announced that next year, the Coronation year, will witness 
the completion of the 5000th locomotive at the Crewe Works. 
was in 1866 that the 1000th engine was turned out, Mr. Rams- 
bottom being the chief engineer, and the 4000th was completed in 
March, 1900. under Mr. Webb. It is now 67 years ago since the 
first locomotive was built at Crewe. The 5000th engine will 
probably be one of a new type of passenger tank engine, which 
will bave the uncommon 2-6-4 wheel arrangement, and in point of 
size should exceed any other tank engine yet constructed for 
passenger traffic on any British railway, excepting the now 
defunct Great Eastern decapod. In all 20 of this class are to be 
constructed. They will be fitted with the water pick-up 
apparatus, with the addition of an extra scoop to enable a supply 
to be taken up when travelling bunker first. The cylinders will be 
1S}in. in diameter, and the coupled wheels 5ft. 6in. 


Now that tramways have been so greatly developed 
the question of the methods adopted to keep tramway rails clean 
has become of exceptional interest to users of rubber-tired 
vehicles. 
Association (Incorporated, that in certain districts where watering 
is adopted for cleansing rails the water is applied very liberally 
and frequently to excess, with the result that the liability of soft- 
tired vehicles, especially cycles and motor cycles, to skid is 
considerably accentuated. The Association is therefore investi- 
gating the subject with a view to taking such action as may 
appear necessary to induce the adoption of methods that cause 
less risk to other road users. Road users interested in the subject 
are invited to forward any suggestions and details of experiences. 
Information as to the practices adopted in various districts, and 
whether they are satisfactory, would be very useful. It is under- 
stood that most of the authorities are disposed to consider 
suggestions, and it is desirable, therefore, that the Association's 
facts and information should be as comprehensive as possible. 


Since the Southport-Liverpool portion of the Lancashire 
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NOTES AND MEMORANDA. 


ConcrETE blocks have been used very largely for 
structural and ornamental work on the Barber estate at Barberton, 
Ohio, which comprises sixteen large buildings, besides barns and 
miscellaneous farm structures. A block plant with a capacity of 
2400 24in. blocks per day during the summer months was installed 
on the estate. 


Ir is known that when a common return conductor is 
used in connection with the transmission of two-phase currents, 
the om relations at the far end of the line are not the same as 
at the sending end. The author of an article in the Electrical 
Times shows. by means of diagrams, that the resistance and 
inductance of the common return conductors are largely respon- 
sible for upsetting the phase relations, He assumes that the load 
conditions at the distributing station are known, and shows that it 
is easy to compute the impressed voltages at the generating end 
necessary to counteract the effects due to the resistance and 
inductance of the return conductor. 


THE uses of magnetic separators are various. Of special 
interest is their use in foundries for recovering the waste material 
in the sand and in the refuse of the fettling yard. It is stated 
that in a foundry of a capacity of 50 tons per day, 1 ton of metal 
per day may be thus recovered. The machine used for such a 
purpose consists primarily of a revolving screen, set at a slight 
angle to the horizontal, down which the material travels, and 
during its passage the iron is removed by suitably arranged 
electro-magnets, and discharged at a separate spout. Arrange- 
ments are also made to separate the coke and the slag. The 
machine can be attended by an ordinary labourer, who merely 
shovels the material in. In large plants conveyors are sometimes 
provided to and from the separator. The power required for 
an average-sized machine is about 1 horse-power for the me- 
chanical operation and about } horse-power for exciting the 
magnets. 


Tue latest steel furnace is that of Nathusius, which is 
an attempt +o combine the advantages of the Heroult and Girod 
furnaces. In the Heroult furnace two carbons pass through the 
roof, and the are between them passes over the surface of the bath 
of metal. In the Girod furnace the current passes throuzh the 


| metal, between a pole entering the furnace from above and 


others entering it from below. In the Nathusius furnace there 
are two groups of three electrodes each, the current passing as in 
the Girod furnace. A rotary current is employed. Hence, in 


| both groups, the current flows horizontally from electrode to 


electrode as in the Heroult furnace, because it forms a rotating 


| field, but must also flow to a point of junction in the middle of the 


| 


| pregnated with sulphides. 


and Yorkshire Railway Company’s line was converted from steam | 


to electric traction in 1903, to enable the company to deal with the | 3 
| a safe might stand a fire successfully for a short time, but still 


growing interurban traffic without laying additional tracks and en- 
larging the terminal stations, the directors have electrified another 


pair of lines from Sandhills to Seaforth, and extended the electritied | 


lines in a north-easterly direction from Liverpool to Aintree. 
meet these extensions, a combined rotary converter and battery 
sub-station has béen constructed at Aintree. There are at present 
about 31 miles of electric route, including an extension off the 
main line to Crossens, a suburb of Southport, and the volume of 
business has grown so much since the full service of electric trains 
was introduced in October, 1904, that it would be impossible to 
handle it with steam traction unless additional metals were pro- 
vided. Even now three trailer cars are used, in addition to the 
normal trains of three, four, and five cars, during the hours of 
heavy traffic. The directors have decided to make another exten- 
sion of their electric system, to Ormskirk, adding 12 miles of route, 
but we are informed that the work in connection with it will not 
be commenced in the immediate future—at least, not for some 
eighteen months. 


THE towns of Cologne and Cassel, states the Electrical 
Engineer, are considering a plan for having a normal gauge elec- 
tric railway. Towns in Westfalen and Waldeck, through which 
the line would pass, are willing to supply land gratis. It is, how- 
ever, doubtful whether the Prussian Government will sanction the 
project, for the attitude taken up by the Minister of Public Works 
must be borne in mind. So far as undertakings of this kind are of 
local significance only no objection is raised, unless they compete 
too much with already existing railways under State control. 
Thus, although there was a previously existing State electric rail- 
way between Cologne and Bonn, railways between Colozne and 
Diisseldorf, railways between Frankfort and Wiesbaden were 
allowed. Butthe case is quite different with lines whi h can be 
used for general intercourse, and must therefore be regarded as 
additions to the already working State system. Hence the 
Cologne-Cassel line will probably be prohibited, as that between 
Dortmund and Diisseldorf was. If such a railway is wanted, well 
and good, but the State must, they say, construct and run it. The 
Minister, judging by the evidence at present at his disposal, is by 
no means satisfied that there is any urgent demand for the pro- 
posed undertaking. A final decision will no doubt soon be made. 


THE experience of the Swedish State Railways Admini- 
stration with electrical traction on its experimentally converted 
lines, states the Railway Gazette, seems to have been satisfactory, 
as it is now proposed to electrify about 82 miles of main line. The 
section to be converted is between Kiruna and the Norwegian 
frontier. Mineral traffic is of principal importance on this line, 
which handles the iron ore traffic from the Kiruna district, but it 
is also proposed to run passenger trains at a speed of 62-5 miles an 
hour. Electrical current is to be obtained from the Porjus Water- 
fall, which is situated at a distance of about 75 miles from the line, 
and the current is to be transmitted at 80,000 volts. The electric 
locomotives which are to be employed for the iron ore traffic will, 
it is said, be the largest ever used on an electric railway, and will 
be equipped with two motors developing together 2000 horse- 
power. The Swedish Government have voted the sum of 8,000,' 00 
kroner for the scheme, and it is hoped to have the line open for 
electric traction in the autumn of 1914. The contract is being 
divided amongst a German and a Swedish firm, both of whom have 
supplied equipment for the lines already electrified. In view of 


the large amount of water power available in Sweden, of the high 
price of coal, and of the satisfactory results that have already 
been given by the conversion of steam railways, Sweden seems to 
offer an unusually good field for electrification, 


To | 


bath of metal as the current does in the Girod furnace. Hence 
the metal is heated both superficially and internally. There is the 
further advantage in using a rotary current that it can be taken 
direct from the main without transforming. 


A CONSULAR report from Pernambuco says that quite 


| recently what promises to be a most valuable coalfield was discovered 


within the State. The area embraces about 22 square leagues, 


It has been represented to the Roads Improvement | #bout 1000ft. above the level of the sea, and, according to the 


opinion of experts, it has every appearance of true carboniferous 
strata. The first vein was encountered at a depth of 20 m , under- 
lying a formation of clay mixed with sand and coal fragments im- 
While the analysis shows the first vein 
exposed to be of only fair quality, its richness increases as the shaft 
deepens. Notwithstanding that this coal area is quite small in 
comparison with many in the United States and other countries, 
nevertheless this discovery will act as a strong incentive towards 
further exploration in Brazil. As this particular field is so situated 
that the coal can be advantageously mined and transported, it will 
prove of great value in furnishing cheaper fuel to the existing 
factories and manufacturing concerns, as well as to those contem- 


oe within the States of Pernambuco, Alagoas, Sergipe and 


ahia. 
THE native safe maker in India is, we read in a recent 


issue of the Chemical Trades Journal, enthusiastic over the 
chemical fire-resisting mixture used in the safes he makes. Thus 


afford no protection after a length of time sufficient for the de- 
composition of the materials of the fire-resisting mixture. The 
Indian mixture stands a severe chemical test:—(1) It retains 


| efficacy indefinitely ; (2) the ingredients have no chemical action 





on each other ; (3) they have no corrosive action on iron or steel ; 
and (4) they are always ready after any length of time to give off 
their water of crystallisation long before they are heated to a tem- 
perature that would injure papers inside the safe. The Indian 
contends that such substancesas fire-clay, mica, asbestos, sawdust, 
&c., with which many specially-made-for-export European safes 
are lined, cannot preserve the contents of a safe from the effects 
of a severe fire. The native remarks that his safes are made fire- 


| resisting by being lined with a mixture of non-conducting and 


steam-generating substances, which bave the property of retaining 
their efficacy for any length of time, and which have no corrosive 
action on steel. No safe, he contends, can be fire-proof unless the 
composition employed generates steam. 


THE number of labour disputes reported to the Belgian 
Labour Department in 1909 was 128, of which 124 were strikes 
and four lock-outs. In these 18,579 workpeople took part, while 
a further 3989 were compelled to cease work, giving a total of 
22.568 directly and indirectly affected. The following particulars 
refer only to the disputes which terminated in 1909. These 
numbered 123, of which 119 were strikes and four were lock-outs, 
the number of persons involved either directly or indirectly 
amounting to 19,344. In three groups of trades only could the 
number of disputes or workpeople be considered as of importance, 
viz., mining and quarrying, where there were 17 disputes affecting 
7449 persons ; textile, 40 disputes affecting 45-8 persons; and 
metal, 16 disputes affecting 1712 persons. The principal demands 
leading to strikes or lock-outs had reference to wages in 60 cases, 
hours of labour in 21 cases, working arrangements in 11 
eases, while in 31 cases the demands related to the 
——— of certain individuals or classes of workpeople 
and to trade unionism. Of the 123 disputes which came to an 
end in the year, 12, directly involving 611 persons, terminated in 
favour of the workpeople, and 75, involving 7203 workpeople, in 
favour of the employers, while 54, with 4615 workpeople involved, 
were compromised. 


PARTICULARS are now available concerning results 
obtained in practice at a steel works in Osnabriick, Germany, with 
the use of titanium in the manufacture of basic open-hearth steel. 
The molten steel was divided into two halves, to one of which 
titanium was added, the additions varying between 0-038 per cent. 
and 0-14 per cent. - Detailed comparative tests were then made 
between the steel treated with titanium and the untreated steel. 
The ingots of the titanium-treated steel were found to be perfectly 
sound in rolling. The chemical analysis showed that the titanium 
was present only in traces in the steel, it having passed chiefly 
into the slag. The mechanical tests showed conclusively that the 
treatment with titanium is advantageous, as it toughens the steel ; 
it also has an effect on the micro-structure, as was shown by the 
appearance of the fracture. It is believed that the success of the 
titanium treatment is mainly due to very effective dioxydation. 
That the titanium also removes nitrogen from steel needs to be 
proved. The titanium acts simply as a purifying, not as an 
alloying, agent. It is stated that in a crucible steel works favour- 
able results were obtained by adding metallic titanium mixed 
with aluminium filings to the steel before pouring. It was found 
that the aluminium had no disadvantageous effect on the steel. 
It apparently facilitates the diffusion of the titanium. 





MISCELLANBA. 


Ir is reported that important secret experiments have 
been carried out at Birkenhead by Mr. Hazlehurst, with the con- 
sent of the Mersey Dock Board, with a new explosive enabling 
torpedoes to penetrate the guard nets and damage a battleship. 


Pians have been completed for the erection of two 
steel and wooden towers, 125ft. high, on the roof of the Wana- 
maker store at Broadway and Ninth-street, New York. The 
towers are to be used for a wireless telegraph station, which will 
communicate with a similar station connected with the Wanamaker 
store in Philadelphia. 


AccorpiInG to the Technische Rundschau, a coil has 
been made which is able to give a 50in. spark. The current 
required is 30 ampéres at 110 volts, The iron core is 80in. long. 
The primary coil consists of six layers of copper tape, making 
altogether 792 turns, and the secondary coil contains 100 miles of 
copper wire about ,};in. in diameter. 


THE lock at Troy, which the Federal Government will 
build in the Hudson River in conjunction with the New York State 
Barge Canal, is to be somewhat larger than the standard locks on 
the canal. The Government lock will be 492ft. long, 45ft. wide, 
and will have 14ft. of water over the sills at extreme low water and 
16ft. at mean low water, whereas the barge canal locks will be 
about 328ft long, 45ft. wide, and will have 12ft. of water over the 
sills. The Troy lock will have three sets of gates, making chambers 
328ft. and 164ft. long. Plans for the lock are now being made. 


AccorpinG to a consular report for the year 1909 on 
the trade and commerce of the Republic of Panama, oil has been 
substituted for coal on the passenger locomotives, and the change 
has been very satisfactory, both on the grounds of efficiency and 
comfort. The conversion of the burners costs about £68. here 
is a saving of about 2s. per 100 miles, passenger service, and 
lls. 8d. freight service in favour of oi]. The engines are giving 
far better service with the fuel burners, as the maximum amount 
of steam can be had at all times, ensuring a higher tonnage and 
no delays for want of steam. 


A Home-orrice return recently, under the Factories 
and Workshops Act, states that, apart from laundries (in which 
84,686 persons were employed), the total number of persons 
employed in non-textile factories shows an increase of about a 
quarter of a million (equivalent to abont 8 per cent. ), as compared 
with 1904. As regards individual industries, large increases have 
taken place under the following heads:—Electricity generation, 
from 13,881 to 17,697 ; founding, &c., of metals, from 266,967 to 
293,412 ; food, from 167,828 to 187,856 ; clothing and cloth acces- 
sories, from 307,157 to 348,890. Laundries increased from 71,633 
to 85,686. 


Tue report of the Board of Trade inquiry into the cause 
of the explosion which occurred at the Hanley Electricity Works 
on July 25th last has been issued. It appears that the trouble 
was due to the cover of a stop valve being a slack fit in the valve 
chest, so that it was only held in position by the extreme edges of 
the screw thread. These ultimately giving way under working 
conditions, the cover was blown out by the pressure of steam in 
the receiver. The valve chest was not damaged in any way, and 
the main body of the screw thread was uninjured. Attention is’ 
called by the Board’s engineer surveyor-in-chief to the importance 
of seeing that the threads on the spigot of valve covers are a good 
fit in the threads of the chest. 


Ir appears from a note in the Electrical Review and 
Western Electrician that the sixth 14,000-kilowatt turbo-generator 
was recently erected at the Quarry-street station of the Common- 
wealth Edison Company. The first four units were 9600-volt 
25-cycle machines, whilst the last two are 12,000-volt 60-cycle 
machines. Each unit has a three-phase generator of 14,000 kilo- 
watts maximum continnous rating. Less than two years has 
elapsed between the time of putting the first and last units in 
service. This gives a good idea of the rapid growth of the com- 
pany’s load. The Quarry-street station is now completed to its final 
capacity of 84,00+ kilowatts, whilst the company’s Fisk-street 
station, on the other side of the river, has ten 9000-volt 25-cycle 
turbo-generators, each having a capacity of 12,000 kilowatts. 


WE hear that negotiations are proceeding between the 
Electric Supply Committee of Marylebone (London) Borough 
Council and a firm which contemplates shortly instituting a service 
of fifteen electric omnibuses between Edgware-road and Liver'pool- 
street. A second firm, with a similar project in view, has, it is 
stated, also made overtures for supply of cheap power, and a third 
undertaking, if an adequate supply of current can be obtained at 
low rates, is ready to construct fifty electric vans and drays to be 
hired out to commercial firms. If the terms which Marylebone 
Council has drawn up meet with the acceptance of the promoters 
of these undertakings, it is anticipated that these vehicles will be 
on the London streets within six months. According to the 
reports, electric current is to be supplied at 4d. per unit between 
11 p.m. and 6 a.m. (also Saturday afternoons, Sundays, and 
holidays); and between 6 a.m. and 11 p.m. the price is to be 1d. 
per unit. 


AN interesting example of the readiness with which 
electrical pumping plant can be erected is referred to in Eler- 
trical Engineering. A serious fire occurred recently at the Stony 
Pit of the Consett Iron Company, Limited, caused by the ignition 
of some waste used in connection with an oil engine driving a 
pump. After the fire was extinguished there was danger of the 
workings being flooded out unless within a week or so a new pump 
equipment was in commission. The Cleveland and Durham 
County Electric Power Company came to the rescue by running a 
cable from its main transmission system, about half a mile away, 
to the pit head. where a step-down transformer was erected, from 
which about 350 yards of 440-volt cable was laid down to a 
60 horse-power motor, which, together with the necessary pump, 
had been hurriedly erected. This piece of work was completed 
in ample time to allow of pumping operations being resumed 
before the water had encroached to a dangerous extent. 


Last Thursday afternoon the members of the Chemical 
Society at the Manchester School of Technology heard an addréss 
by Professor Dixon on ‘The Firing of Gases by Compression.” 
Professor Dixon said that the importance of the ignition point of 
gases lay, he thought, in two things—one, the theory of the com- 
bustion of gases and the explosion of gases, and the other, the 
fact that the ignition of gas by compression was an actual indus- 
trial process in certain gas engines, and might soon b2 in motors. 
Dr. Coward and he had been conducting research work for some 
years on the determination of the ignition point of gases, and 
while they had been working a paper appeared in an American 
journal by Mr. Falk, who, waning with Professor Nernst, at 
Berlin, had carried out similar research by compressing the gases 
suddenly by a piston in a cylinder and determining the volume to 
which it was necessary to compress them before they fired. The 
results obtained by Nernst’s method were in agreement with some 
of the results he and Dr. Coward had obtained, but were very 
different from some other experiments of theirs. Professor Dixon 
said that he had been investigating the causes of these differences, 
and he had found that the chief cause was that some gases heated 
themselves far more rapidly than others before the flame 
appeared, and this pre-flame period was a very important period 
in the ignition of gases—that was to say, it might take a con- 
siderable time during which the gases were heating themselves 
up. He went on to show and to explain an apparatus by which it 
was possible to determine the real ignition point by the compres- 
sion of gases independently of this pre-flame period. 
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The Oil Engine in Marine Work. 





IF anything was required to emphasise the 
rapidly increasing attention that is being shown in 
|marine engineering circles towards the growing 
possibilities. of the oil engine for ship propulsion 
it is the importance attached to the question in the 
Report of the Committee of Lloyd’s Registry for 
1909 which we reproduced a week or twoago. Pro- 
bably the recent publication of the fact that the 
Hamburg-American Company had placed an order 
with Messrs. Blohm and Voss for a 9000-ton liner, 
|which it was proposed to propel with Diesel 
engines, had a good deal to do with stimulating 
|inquiries as to what could be done in this direc- 
|tion, but some of the more progressive naval 
|constructors have been keenly interested in oil- 
driven engines for a long time. The principal 
reason for this may be found in the extra- 
ordinarily rapid development of the petrol motor 
for cars and boats, and more latterly for aero- 
planes, wherein, of all machinery, the weight 
per horse-power requires to be a minimum, 
while to some extent it may also be partly attri- 
buted to a better appreciation of the work that has 
actually been done by submarine boats, and a fuller 
realisation of the sizes in which their engines are 
being made. 

The earlier attempts at applying internal com- 
bustion engines to boats were on a very small 
scale, and the type of motor adopted was practi- 
cally identical with that used on land; that is to 
say, it was a four-csycle single-acting petrol engine 
wherein reversibility was obtained by the use of 
clutches, or by firing a charge on the top of an 
upcoming piston after the gaseous mixture had 
been cut off from the other cylinders. Obviously 
the former system becomes impracticable at outputs 
above about 400 brake horse-power, and the reversi- 
bility of the engine itself must really be regarded as a 
sine qua non for marine purposes. The most 
important use of petrol engines for ships has 
hitherto been for submarine work, the first British 
boat of this kind being passed into the Royal Navy 
as long ago as 1902. She was fitted with a four- 
cylinder petrol engine of 160 brake horse-power 








running at 340 revolutions per minute, but in the 


following vessels of the A’class the motor was of 
the twelve-cylinder type, made by the Wolseley 
Company and developed about 600 brake horse- 
power when running on the surface. In the B 
and C classes of submarine the engine power and 
number of cylinders were considerably increased, 
while in the D class boats the combined power 
on the two shafts is rather over 1200 brake horse- 
power. The use of petrol in such confined spaces 
as are found in submarines is fraught with many 
dangers and difficulties, and great credit is due to 
the naval staffs who are responsible for their main- 
tenance that accidents due to explosion have been 
of such rare occurrence. In some of the boats 
experiments have been made in running the engines 
with heavy oil, and a large measure of success 
has been achieved; so much so, in fact, that oil 
engines alone are now used for British boats. 
The same applies to both French and German 
submarines, all the more recent boats both in these 
and the British service being propelled by engines 
of the Diesel type. 

It is a curious fact that after the proved success 
of petrol engines on land, nearly all the earlier 
designs for vessels to be propelled by internal com- 
bustion engines should have embodied gas pro- 
ducers, and that the intention should have been to 
use producer gas as the primary fuel, and not oil, 
although it has long been recognised that, granted 
a suitable type of engine, the two are really 
interchangeable. The prominence given to schemes 
for introducing gas engines into ships has un- 
doubtedly distracted a considerablc amount of 
attention from the use of oil. The suitability of 
the type of fuel is naturally one of the leading 
questions that must be determined, but it must be 
also reckoned with as weight. A good producer 
gas engine will require at least twice the weight of 
fuel needed for the best oil engine of corresponding 
power ; one type of fuel, however, may be more 
readily or cheaply obtainable. If oil is to be used, 
what is the best system on which to use it? It is 
the correct answer to this question that is now 
vexing the minds of marine engineers. 


Two general types of engine are available—the 
four-cycle and the two-cycle; these may be sub- 
divided into single and double-acting engines. Again, 
what is the system of ignition tobe? Two forms of 
engine are available—one of the usual, the other of 
the Diesel type. It must be confessed at once that 
there is as yet insufficient experience available to 
determine this matter; probably no one type will 
be generally applicable. But it remains to be seen 
whether any type at all will find an assured place 
among propelling systems, or if oil engines will only 
be adopted for subsidiary harbour services, such as 
electric lighting or auxiliary use in steamboats. The 
wide application to marine propulsion that seems to 
be expected in some quarters must certainly be 
described as a dream of the future, and must 
remain so till one or two initia! installations 
have been proved adequately reliable and com- 
mercially possible. Marine work differs from 
all land work; a complete breakdown in the 
engine-room does not merely cause a tram car 
stoppage, or the temporary suspension of electric 
light such as would result from a similar accident 
in a power station, but it also involves risk to 
the lives of crews and passengers, or to many 
thousands of pounds worth of freight. Reli- 
ability is the primary consideration. It must 
be remembered, too, that a ship requires ma- 
chinery for many other purposes than propul- 
sion. Practically 20 per cent. of all the boiler 
power goes to feed the numerous and generally 
uneconomical auxiliary engines. Electric light 
must be provided; steering gear, bilge, ballast and 
sanitary pumps, turret turning engines and winches, 
capstans, fans, and a score of other small machines 
must be driven. Let us begin by small steps. In 
the experience in the Royal and foreign navies of 
the use of oil engines for driving dynamos, it has 
certainly proved a partial success in units of 
200 brake horse-power, but that success is only 
partial, and breakdowns have frequently occurred. 
Again, the record of the submarines is better, but 
imperative secrecy shrouds both their failures 
and successes, and in their case general suit- 
ability enforces the adoption of an oil engine, while, 
moreover, there are no auxiliaries of any moment. 
The past history of important improvements in 
marine propulsion deserves reflection ; the case of 
the triple-expansion engine and the turbine, each of 
which took years to introduce, should not be for- 
gotten. Much more recently it was strikingly 


evidenced by the service performances of the Otaki 
and Vespasian what economies could be effected 
over the usual tramp propelling machinery, but 





even with this incontrovertible evidence builders 
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and owners have been extraordinarily slow in 
adopting the proved improvements. It is impos- 
sible to imagine that the oil engine will have better 
luck and wider adoption until its economies are 
also shown to be more than paper calculations. For 
small steamers—river boats, smacks, drifters, and 
so on, it is already making progress, as the exhi- 
bition at Yarmouth shows. In their case the power 
is low, but if we take the case of a 3000 horse- 
power cargo boat, we find the immediate problem 
to be solved is what type of oil engine to adopt. 
To what ships can one turn for comparative 
information, or what is the largest unit yet made ? 
It must be confessed that the status of the oil 
engine in marine work is somewhat embryonic ; 
those who have studied what has been done at 
sea as well as the land status of the engine may 
have a few views, but it is curious what a striking 
divergence of opinion there is. In the recent 
adoption of Diesel engines on the Continent we find 
three different types of engine—single-acting four- 
cycle, single-acting two-cycle, and two-cycle double- 
acting. In these cases the engine itself is reversible ; 
in its earlier forms the screw was reversed by 
clutches, or some electrical system was adopted, 
neither of which can be accepted asa permanent solu- 
tion of the difficulty. If, however, the type of engine 
is settled, the extent to which it will be adopted is 
the next consideration. Obviously, for safety, it 
would be better to begin by installing, say, 
twin screws of 1000 horse-power each, rather than 
one unit of 2000 horse-power; but then the 
weight and initial cost begin to rise. Elaborate 
cooling is necessary, which involves special pumping 
plant. Forced lubrication—never found in tramp 
steamers—is practically essential. Oil engines in 
place of the main steam engine will not obviate 
boilers. A large auxiliary boiler must be retained, 
and consequently an auxiliary condenser becomes 
necessary, whereas in a steam set the one main 
condenser would suffice. By the time that the 
whole installation is arranged to the satisfaction of 
the superintendent engineer responsible for pro- 
ducing results from it, it is doubtful if there will 
really be very much saving of weight, except in 
fuel carried for a given radius. For gas-driven 
ships this will not be greatly reduced, but a Diesel 
engine should not need more than 0.5 lb. per brake 
horse-power, which materially reduces the requisite 
weight of fuel, and in itself represents a great gain 
in economy in those regions where oil fuel can be 
obtained. This latter is a point of paramount 
importance. 

Granted that some form of oil engine is to be 
adopted, there are many mechanical points that 
need very thorough attention before any serious 
progress will be made. The statements made 
about battleships and cruisers being fitted with 
internal combustion engines may for the time 
be dismissed as absurd. The largest marine oil 
motor at work is a submarine engine of 800 
brake horse-power ; larger engines have been built 
abroad, but are not on board a ship. The limit of 
size is found in the power that it is possible to 
produce in one cylinder; up to the present this 
has not exceeded about 500 brake horse-power, 
though 1000 horse-power cylinder units are 
now being made on the Continent. Until ma- 
terial advances can be made on this, oil engines 
for high powered craft would seem to belong to the 
distant future, and to be more suitable for the 
slower cargo vessel of 2000 to 5000 horse-power, 
wherein weight is of less vital importance: Why, 
however, ships’ boats are not driven by internal 
combustion engines is not easy to understand. The 
50ft. picquet boat in the Navy is still driven by a 
water-tube boiler and small triple engine; abroad, 
the motor boat for ship work is generally accepted. 
Uncertainty of fuel supply abroad is the only 
reason that can be alleged against the introduction 
of such engines, and does not seem to be an 
adequate one. 


Locomotive Power. 


THE excellent address prepared by Professor 
Dalby, as President of Section G, at the last 
meeting of the British Association has not received 
the attention it deserved. The audience was 
scanty, although the subject was attractive— 
“ British Railways: Some Facts and a Few 
Problems.” The address as a whole was not 
delivered : but Professor Dalby talked about it, and 
received a vote of thanks. There was no discussion, 
although it presented many points for argument 
and careful consideration. Its interest lies princi- 
pally in the comparison drawn between railway 
working in the present day and in 1840. A dozen 
examples might be picked out in a few minutes. 











Thus, for instance, Professor Dalby tells us that 
the gross receipts of the London and North- 
Western Railway in 1908 were twenty-two and 
a-half times as much as those of the London and 
Birmingham Railway in 1840, and that the track 
mileage open was about twenty-two times as great. 
The money earned per mile of track open is thus 
practically the same after a lapse of seventy years. 
To earn the same amount per mile of track open, 
however, the trains of the London and North- 
Western Railway had in 1908 to run 68.3 times 
the number of train miles that the trains of the 
London and Birmingham Railway ran in 1840. 
That is to say, in order to earn a sovereign a London 
and North-Western train has now to run three 
times the distance which it was necessary for a 
London and Birmingham train to run to earn the 
same amount. As we have already published the 
address in full in our issue for September 9th, it is 
not necessary to reproduce further comparisons 
in any detail. 

The most interesting portion, perhaps, of the 
address concerns the power exerted by locomotive 
engines in hauling fast trains. Here Professor 
Dalby entered on highly debatable ground. He 
calculates the power in terms of tons of total load, 
including engine and tender, speed, and train 
resistance. He takes the Scotch express—Euston 
to Edinburgh—and he reduces his calculations to 
the form of a diagram. Typical trains, he tells us, 
weighed in 1864, 1885, and 1903 respectively, 100 
tons, 250 tons, and 450 tons. The average speed in 
1864 was 40 miles per hour, in 1885 45 miles, and in 
1903 about 52 miles perhour. Theengine powers were 
100, 400 and 1000 horse. Precisely what the word 
“power ”’ means we are not certain, but we gather 
that it is not the indicated power, but that obtained 
by multiplying the weight by the resistance, and 
the velocity in feet per minute, divided by 33,000, 
which gives a result less than the indicated power 
by the amount required to overcome the internal 
friction of the machinery. Wedo not think that the 
load was ever so small as 100 tons in 1864. The 
work was largely done by the “ Problem” or 
“Lady of the Lake” class, with outside cylinders, 
and 7ft. 6in. wheels. These engines weighed full 
about 30 tons, and the tender 18 tons, or, 
say, 48 tons, which left a very small _pro- 
portion for the train proper, if the total was 
only 100 tons. During the “race to the North” 
in 1888, the train consisted of four coaches weighing 
80 tons. But while we believe that Professor 
Dalby under-estimated the power required in 
1864, we are equally certain that he over-estimates 
it for 1903. 
working express trains in this country which will 
continuously exert 1000 horse-power between 
Euston and Edinburgh, or Euston and Carlisle. 
It must not be forgotten that the power as stated 
by Professor Dalby is that required to maintain 
speed on a level. He bases his calculations on the 
formula— 


T = 54+ 


o5q* Where T is the tractive effort. 
256 
Thence he deduces that horse-power developed at 
the driving wheels is 


H.P.=W * + seaas! . We do not know where 
Professor Dalby got his resistance formula. There 
are, of course, a great number from which to select, 
but that which he has chosen is much too high. 
Sinclair deduced from tests made on the New York 
Central and Hudson River Railroad R = 2 + Y 
y 
6 
M. Laboriette’s French experiments gave R = 3.25 





The Baldwin Locomotive Works use R = 3 + 


q2 


+a. Mr. Deeley, on the Midland, arrived at 
v? 


=3+ —. 
a ha 


for 52 miles an hour 12.3 lb. per ton, and for Deeley 
11.8 lb. Let us take the round number 12 lb., and 
we have for 450 tons a gross steady tractive effort 
on the level of 5400 1b. Now 52 miles an hour is 
» . 4576 x 5400 _, 
4576ft. per minute, and 33,000 749 H.P., 
or 75 per cent. of the power stated by Professor 
Dalby—a not unimportant difference. It is well 
to remember that in the conduct of railway traffic 
it is the last straw that breaks the camel’s back. 
While a big engine may develop 700 horse-power 
with ease and economy, to get 1000 out of it may 
involve much waste and wear and tear, and the 
extreme probability that the driver and fireman 
having nothing in hand will fail to keep time with 
punctuality. 


If we take Laboriette, we get 





No locomotive has yet been made for | 


Professor Dalby asks the very pertinent question 
What is the maximum power that can be obtained 
from a locomotive within the limits of the construe. 
tion gauge on British railways? This, of course, 
refers to engines of normal type, and not to such 
monster double engines as that now being built for 
South America by the Vulcan Locomotive Com. 
pany, Newton-le-Willows. He finds no difficulty 
in answering the question. “ While examining the 
records of a large number of locomotive trials | 
discovered that if the indicated horse-power be 
plotted against the rate at which heat energy jg 
transferred across the boiler heating surface the 
points fall within a straight line region, providing 
that the regulator is always full open, and that the 
power is regulated by means of the reversing lever,” 
He has prepared a diagram setting this out 
graphically. “The diagram indicates that the 
indicated horse-power is practically proportional to 
the rate at which heat is transferred across the 
boiler heating surface, and as this is again propor. 
tional to the extent of the heating surface, the 
limit of economical power is reached when the 
dimensions of the boiler have reached the limits 
of the construction gauge, the boiler being provided 
with a fire-grate of such size that, at maximum 
rate of working, the rate of combustion falls between 
701b. and 1001]b. of coal per square foot of grate 
per hour. A boiler of large heating surface may 
be made with a small grate necessitating a high 
rate of combustion to obtain the required rate of 
heat production. Then, although a large power may 
be obtained, it will not be obtained economically.” 

We confess that this proposition puzzles us. 
Ostensibly it quite ignores the way in which the 
steam is used. The units transmitted produce the 
same quantity of steam per unit no matter at what 
rate the transfer proceeds, and the weight of steam 
is the measure of the power of the locomotive, no 
matter in what way it is used. But it seems to be 
obvious that if an engine is taking steam for 80 per 
cent. of its stroke, it will require a greater weight 
per horse-power per hour than it will if the valve 
gear is cutting off at 60 per cent., which is, of 
course, contrary to Professor Dalby. If he is right, 
then an invariable relation exists in every loco- 
motive, other things being equal, between the 
quantity of coal put into the fire-box and 
the horse-power of the engine. Indeed, he 
expressly states that waste is represented by 
sparks ejected from the chimney, and that “ the 
change in efficiency is small, notwithstanding 
large changes in the indicated horse-power.” Our 
readers will, we feel sure, agree with us that this 
is a very remarkable proposition as it stands. It 
| certainly comes as a discovery, for so far as we are 
aware no one has ever hinted at the existence of 
| an invariable relation between the quantity of coal 
| put into a boiler furnace and the power got out of 
the steam resulting from its combustion. It has, 
| of course, long been known that the power depends 
on the quantity of coal burned. Some years ago 
Mr. Wolff, in his book “Modern Locomotive 
Practice,” put this very tersely by saying that at 
high speeds the maximum _ horse-power a loco- 
motive can exert is practically a constant, being 
determined by the amount of water the boiler can 
evaporate. If this were what Professor Dalby 
means, then he would not have claimed to have 
made a discovery. Perhaps Professor Dalby will 
favour us and our readers with a correction quite 
necessary if we have failed to understand him. 

It is worth while to give a few figures showing 
what must take place in a locomotive working up 
1000 indicated horse-power. The weight of steam 
required will be about 25lb. per horse per hour, or 
a total of 25,000lb. To evaporate this would 
demand at least 3500 1b. of coal. The grate area 
is about 22 square feet in the engines of which 
Professor Dalby speaks. Therefore, to burn 3500 lb. 
of coal per hour, nearly 160 lb. must be burned in 
the same time per square foot, which at 52 miles an 
hour means a consumption of about 70 lb. of coal per 
train mile. Nothing approaching these figures ob- 
tains continuously on any English railway. Thata 
big modern engine can be made to indicate consider- 
ably over 1000 horse-power for short spurts is quite 
well known, but this isa very different thing from a 
continuous effort such as Professor Dalby appears 
to have had in mind. 





The British Association. 


WE are glad to see that a periodical of so much 
weight amongst really thoughtful people as Science 
Progress finds room in its last quarterly issue for a 
critical article on the British Association. The 
author thinks that twelve years ago discontent with 
the management of the Association was more pro- 
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nounced than it is now; but, however that may be, 
, cannot be gainsaid that a great many people 
still use the familiar abbreviation of the great 
society's name with a firm conviction of its appro- 
. The author of this criticism sums up 
the case in a sentence which so well expresses the 
general feeling that we cannot forbear quoting it, 
although he himself expresses his dissent from it. 
Whether hedoesso with a whole heart we arenotsure; 
we rather incline to the belief that inwardly he agrees 
with it; indeed, hegoessofaras tosaythatthe cynics 
have some justification,” and he admits that there 
‘sa cheap and nasty, even a greedy side to the 
British Association.” The criticism opens thus :— 
“The question is often asked, both among scientific 
men and by the general public: Of what use is the 
British Association-—does it any longer possess 
functions which justify its existence? It is easy 
to suggest that it has become nothing more than a 
glorified picnic, attended by some men of science 
as a shoppy holiday at which they can put in a 
certain amount of advertising,and by a miscellaneous 
camp following, who look for cheap entertainments 
to support the boredom of keeping in touch with 
the development of modern thought.” The excel- 
lence of this passage lies in the fact that it not only 
exactly sums up a widely held opinion about the 
British Association itself, but about the annual 
outings of all the other learned societies. Note particu- 
larly the ‘shoppy holiday.” It is impossible to 
express more pithily the feeling with which 
the electrician, the engineer, the architect, or the 
stee! maker sets out annually, with his female 
relations, upon the summer or autumn meeting. 
At one recent gathering, Heaven forbid we should 
say which, we had the curiosity to count the 
persons present at the reading and discussion of 
papers. They numbered, on the average, includ- 
ing a small smattering of councillors, about one- 
twentieth of all those wearing the badge of 
the society. This result was, we admit, brought 
about by abnormal conditions, but if the case is 
exaggerated it only shows more clearly the general 
condition. The author of the article in Sczence Pro- 
gress toucbes the point very accurately when he 
lays stress on the value of such gatherings in 
bringing men of different lines of thought and 
frequently of different nationalities together. The 
social intercourse is of far more value than the dis- 
cussion of papers. “It is,” he says, “the informal 
meetings that count, the hints and suggestions that 
are caught in conversation when botanist and 
chemist, physicist and physiologist gather together 
in smoke-room or lounge; even controversies which 
have become embittered upon paper begin to clear 
over coffee and a cigarette.”” From a long experi- 
ence of scientific gatherings of all kinds we can 
heartily endorse that view. Only too often it 
happens that in a public speech a scientist does not 
tell his whole thoughts for the fear of wounding 
tender susceptibilities. Get him alone, and he 
throws a new complexion on his remarks. Side- 
lights, the existence of which may have been barely 
suspected, effect an enormous change. In his 
speech we see some subject illuminated only by 
transmitted light; for our private benefit he shows 
it up by reflection as well, andan extraordinary change 
results. It is thought that where there are several 
speakers all aspects of a case will be presented. Asa 
matter of fact, we believe that to be a rare occurrence. 
A meeting, as a rule, seizes on one or two points 
only, a dozen escape. Sometimes, for diplomatic 
reasons, a certain aspect is intentionally suppressed. 
We have, for instance, heard discussions on wage 
systems, in which no representative of the workers 
was permitted to express his view of the case. 
Discussions only too frequently fail in their object 
because they are not discussions at all, and for the 
opposite reason the chat “over coffee and a 
cigarette’ generally succeeds. It is difficult to 
describe a series of ill-digested’ remarks by a 
succession of speakers, and the hurried reply of 
the author of the paper, a discussion. We want 
the actual “agitation by argument,” which may be 
got easily enough in conversation, but is rarely 
possible in public scientific discussion. Some of 
the American societies still permit the author to 
reply to each question as it is raised, which seems 
to be a step in the right direction, but we 
understand it happens from time to time that the 
meeting becomes too lively for learned societies, 
and the plan is falling into disuse. 


priateness 


The author of the Science Progress article makes 
several suggestions as to the direction in which a 
reform of the British Association meetings might 
take. Other societies who hold peripatetic meet- 
ings will no doubt also study these suggestions. 
It cannot be pretended that the Association stands 


is the largest; but all of the societies would do well 
to consider if there is no way of making their 
discussions, be they at annual “outings” or at 
the ordinary periodical meetings, more attractive 
and more really useful. 





THE LENGTH OF CONDENSER TUBES. 
By R. M. NEILSON. 

Many investigators of surface condenser problems have 
advocated the employment of long tubes, or expressed 
the advantage to be derived from their employment ; but 
the subject has in many cases been treated in such a 
mathematical manner that many have a difficulty in 
following the reasoning or in discovering errors, when such 
occur ; while such small reference has been given to prac- 
tical or economic considerations that, when conclusions 
have been definitely set forth by the investigator, the 
practical designer, unless he can follow the reasoning 
which led up to these conclusions, has little confidence 
in implicitly folowing them. 

In other cases where the investigator has expressed 
himself in a manner that is easily understood his inves- 
tigations have been so limited that his conclusions are 
not sufficiently broad or general; and in other cases, 
again, no attempt has been made to express the disad- 
vantages as well as the advantages of great tube length. 
In short, in spite of all that has been written on, or 
relating to, the subject of surface condensers, the true 
and complete significance of tube length does not appear 
to be generally appreciated. 

In the first place, let the difference be noted between 
tubes and tube elements, and between length of tube and 
length of tube element. A tube element comprises the 
one, two, or more tubes which the water passes through 
in series. The length of a tube is usually measured 
between the tube plates at its ends. As regards water 
friction, the overall length of the tube should be con- 
sidered, but the difference between the overall length and 
the distance between tube plates is not usually great. 
The Jength of a tube element is the product of the tube 
length and the number of water passes. 

There is some difference of opinion as to the exact 
truth of Newton’s law that the transmission of heat 
between homogeneous fluids through a diaphragm is 
directly proportional to the difference in temperature 
between the fluids; but as, in usual practical cases of the 
employment of surface condensers, one of the fluids— 
namely, the steam or steam-air mixture—is far from 
being homogeneous,* the absolute correctness of Newton’s 
law may in the present instance be left an open question. 
There is no doubt, however, that the rate of transmission 
of heat through the metal of a condenser tube increases 
with increase in the temperature difference between the 
steam and the circulating water, and decreases with 
reduction in this temperature difference. 

In the figure, let f, represent the constant temperature 
of a homogeneous fluid on the outside of a tube, and let 
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t; and ¢, represent respectively the inlet and outlet 
temperatures of a homogeneous fluid passing through the 
interior of the tube. Then, according to Newton’s law, 
the temperature of the fluid within the tube rises (or falls) 
according to the curve shown in the figure. The charac- 
teristic feature of this curve may be expressed in simple 
language by saying that d is proportional to D through- 
out the curve, d being the rise (or fall) in temperature per 
foot length of tube at any point of the tube at which the 
internal temperature differs from the external temperature 
by the amount D. It will be obvious that, as the length 
of the tube is increased, the mean temperature difference 
between the fluids falls, although the diminution in mean 
temperature difference is not proportional to the increase 
in tube length. 

In practical applications of surface condensers the 
curve indicating the rise in temperature of the circulating 
water is not as shown in the figure, because, whether or 
not Newton’s law is absolutely correct, one of the fluids 
is, as aforesaid, not homogeneous. Curves obtained in 
practice with surface condensers vary much between 
themselves, according to the design of the condenser and 
the conditions of working; but in all cases the curve for 
the whole tube element continually rises, as, of course, it 
must, from the inlet to the outlet end, so that increase in 
length of tube element necessarily tends towards a reduc- 
tion in the mean temperature difference between the 
steam and the water. Therefore, if we increase the length 
of the tube elements in a condenser, and consequently 
and proportionately increase the cooling surface, and 
maintain the velocity and inlet temperature of the circu- 
lating water, we can condense more steam in the con- 
denser ; but the increase in the condensing capacity of 
the condenser will not be.proportional to the increase in 
surface, because the mean difference in temperature 





* This has been discussed in an article by the writer in THE ENGINEER of 
August 6th, 1909, on “‘The Relationship between Condenser and Air 





alone; it is only the most glaring case, because it 





between the steam and the water is reduced. Moreover, 
if we reduce the length of the tube elements, we, for a 
similar reason, reduce the capacity of the condenser, but 
not proportionately to the reduction in the cooling 
surface. 

Now, it must be noted that the cooling surface can be 
increased by increasing the number, instead of the 
length, of the tube elements ; but in this case, in order to 
maintain the same water velocity—which affects the con- 
densation rate—the quantity of water passed through the 
condenser per hour must be increased. When, however, 
the cooling surface is increased in this manner, the 
increase in steam condensing capacity is proportional to 
the increase in surface, as the mean temperature difference 
between the steam and the water is unchanged. 

The effect of length can be shortly expressed by saying 
that economy of water is secured by making the tube 
elements long and few; while low condenser cost is 
obtained by making the tube elements short and 
numerous. 

The problem of determining the best length of tube 
element for any given conditions involves the problem of 
determining the best quantity of water to employ, which 
latter problem has already been discussed in a previous 
article, in which it was shown that what was the best 
quantity of water in one case was not the best in another, 
as the values to be attached to low first cost of con- 
denser and to economy of water differ relatively to a large 
degree in different cases. + 

It must further be noted that no rational law can be 
laid down to determine length of tube element without 
taking into account the tube diameter, because the exit 
temperature of the circulating water depends on the tube 
diameter as well as on the length of the tube elements. 
The term “surface section ratio,” introduced, the writer 
believes, by Professor Weighton, is of use in this connec- 
tion, as it expresses, not the length of the tube element, 
but—as a rule—the ratio of this length to the tube 
diameter, and is, moreover, applicable to cases where the 
tube is not circular or where the internal cross section 
available for the flow of water is not a circle.} 

As, however, increase in length of tube element, or 
increase in surface section ratio, involves increase in the 
frictional head of the circulating water, unless the velocity 
of the latter is reduced. it is not advisable, in the writer's 
opinion, to lay down rules either for length of tube element 
or for surface section ratio, but instead to adopt rules or 
procedure for determining (1) the be+t tube diameter, (2) 
the best quantity of circulating water to employ, and (3) 
the best velocity at which to pass the water through the 
tubes. When these three particulars have been settled, it 
will be found that the tube-element length has also been 
settled. An article has already been devoted to each of 
these three particulars. 

When, by the methods suggested, a relatively great 
surface section ratio is found to be desirable, this may be 
constructionally obtained either by (1) employing long 
tubes, (2) arranging for several water passes, (3) employing 
small diameter tubes, or (4) reducing the internal area of 
the tubes by means of cores or by means of smaller tubes 
through which steam passes. The second alternative is 
generally to be recommended, and is usually employed. 








DOCKYARD NOTES. 





A WHITE Paper on the trade of Berlin during last year 
says that the stea n turbine has caused a complete revolution 
in German shipbuilding. It has proved most satisfactory 
both in the merchant and in the Imperial navy, and there 
are at present 42 turbine warships built or building. The 
great efficiency of the turbine engines was shown in the trial 
of the cruiser Mainz, which developed a speed of 28 knots. 
Despite the recent depressed state of the merchant shipping 
trade, no less than twelve orders for steamships exceeding 
15,000 gross tons have been placed lately. 





THE statement made at the time of the sale of two 
German warships to Turkey that the transaction would have 
no effect on the German construction programme appears to 
have been incorrect, says the Globe’s Berlin correspondent. 
The Naval Budget for 1911 should include only the first © 
instalment towards the battleships which replace the obsolete 
Kurfiirst Friedrich Wilhelm and Brandenburg, but it appears 
that the instalment for the Brandenburg will not be asked 
for. Instead, instalments towards the cost of two new 
cruisers to replace the vessels sold to Turkey will be requested, 
so that three new vessels will be started in 1911, and not two, 
this, of course, being apart from the new Dreadnoughts. 
The new Brandenburg will be started in 1912. 





WITH the arrival at Portsmouth of the new suction 
hopper dredger the work of preparing for the new floating 
dock in Fountain Lake will be undertaken more vigorously. 
For some time dredging has been proceeding in the creek 
between the dockyard and Whale Island, but the old pattern 
dredgers are now to be assisted by the new arrival, which is 
to make the excavations at the deepest parts. The vessel, 
which has been specially built for the Admiralty by Messrs. 
Simons, of Renfrew, is the first of the type to be used in 
Government service. It will dredge to a depth of 65ft., and 
is said to be capable of sucking up the mud at the rate of 
100 tons an hour. The mud is thrown into steam barges 
alongside, to be conveyed to sea, and dropped into deep 
water. A screw-cutting apparatus for dealing with the stiff 
blue clay, which forms the bed of the harbour, has been pro- 
vided. An immense depth of water will be required for the 
floating dock, far beyond what the older type dredgers could 
deal with satisfactorily, and as that depth of water will have 
to be maintained, the constant presence of this vessel at the 
port is absolutely necessary. 


t See article in Tut ENGiNEKR of June 17th, 1910, on “ The Quantity of 
Circulating Water Required in Surfa -e Condensers.” 

t The surface section ratio of a condenser tube, as defined by Professor 
Weighton, is the ratio of the external surface of the tube to the internal 
— sectional area.—‘‘ Transactions” of the Institute of Naval Architects, 
ree 
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pril, 1906. 
|| See Tor ENGINEER of January 21st, June 17th, and September 9th 1910, 
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TASMANIAN WATER POWER. 





THE following note on a great hydraulic power scheme | 


has been sent to us by the Agent-General for Tasmania, and 
we publish it with pleasure. 


The particulars given leave | 


much to be desired from a technical point of view, but | 


apparently the intention is to develop the power in low fall 
turbines. Mr. F. A. M’'Carty, 


one of the best known | 


electrical engineers in Australia, the consulting engineer to | 
the Complex Ores Company, was recently in Hobart, and | 


during the time he stayed there he made a close examina- 
tion of the Great Lake and the site upon which it is 
proposed to build the company’s generating station. ‘‘ Aftera 


careful examination of the Great Lake scheme, I am con- | 
vinced,’’ he reports, ‘‘ that it presents wonderful possibilites. | 


‘‘T visited the lake last Tuesday, being accompanied by 
Mr. Butler, the Tasmanian surveyor for the company, and 
1 inspected the proposed site of the dam or weir, and found 
it to be a most suitable place for erecting a weir. It can 
eventually, if the company thinks fit, be raised, approxi- 
mately, to a height of 16ft., although I understand the 
company only contemplates erecting a dam 4ft. high at the 
start. The area of the lake is, approximately, 26,000 acres, 
and from a rough calculat‘on which I made on the spot, I 
found that a Gin. rise on the lake, without counting on any 
supply coming in or making allowance for any evaportion, 
would run a plant generating 24,784 horse-power for thirty- 
one consecutive days. On this basis, with adam 4ft. high, 
builtas the company proposes, enough water could be conserved 
to run the plant for eight months without any additional 
supply. For example, suppose there was an eight months’ 
drought — an unprecedented 
thing in the Jake district— 
enough water could be stored 
with that 4ft. dam to run that —* 
huge plant for the period I 
mention. The evaporation and 
other losses which would take l 
place would be compensated 
for by the ordinary supply 
coming in during this time. 
In connection with this point, 
I can quote even stronger 
figures. Twenty-five thousand 
horse-power is one-half of the 
original installation at Niagara. 
If the dam were raised to Sft., 
we could generate, without any 
further expense, 50,000 horse- 
power, which would be equal 
to the power of the first plant 
put in at Niagara. This will 
show what possibilities there 
are in front of this scheme. 
As a matter of fact, the 
possibilities are  illimitable, Rex 
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completed length of tunnel, which is now resting upon the 
river bed, is then sunk to the requisite depth by the use of 
compressed air. 

The Paris tunnel admits of a double track, which necessi- 
tates the structure being 31.5ft. in width. Either two or 
three lengths of tunnel are used for each crossing, and the 
making staunch of the joint between two adjacent lengths is 
effected by a diving bell, provided with an air lock, by means 
of which the material resting against the sides is excavated 
for a sufficient length and replaced by concrete as the bell is 
withdrawn. The ‘‘cover’’ which has accumulated at the 
joint is also excavated, and similarly replaced by a slab of 
concrete. Eventually the cast iron lining is extended over 
each joint. The system enjoys two principal advantages— 
(a) that the risk of carrying «ut the work is practically nil ; 
(b) that no ‘‘ cover’’ is required for the actual carrying out 
of the work, and, consequently, the tunnel can be placed at 
a higher level ; but to set against these it should be remem- 
bered that great obstruction to river traffic is occasioned 
while any length is being sunk, while no such obstruction is 
caused by direct tunnelling. 








TWO-CYLINDER SINGLE-ACTING AIR 
COMPRESSOR. 

THE ever-widening field of usefulness for compressed air is 
causing engineering firms to turn their attention to the pro- 
duction of compact and simple compressors to work at high 
speeds with efficiency. 
single-acting cylinders are more efficient than a single 
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for with the diversion of the 
upper waters of the Ouse into 
the lake I calculate 100,000 
horse-power could be generated 
without trouble. All these 
remarks are subject to the point which I touched on a little 
while ago, and that is, with suitable damming enough water 
can be stored at the lake to last out an eight months’ 
drought, and so that ought to allay any doubts which people 
might have as to the chances of getting a continuous supply. 

‘* People can hardly appreciate what will be the result of 
bringing cheap power into the city. With the Great Lake 
harnessed it will be possible to generate enough power to run 
the whole of the Government Railways, even those in the 
remotest part of the State, and then have enough left over for 
the industries in the city and other places. With the low 
rates to be charged it will be possible to build up industries 
here to supply the needs of other parts of Australia. Amongst 
the few industries which I hope to see established is the 
manufacture of iron and steel by electric furnace, the pro- 
dution of aluminium, nitrates, and calcium carbide. Just 
as the power at the lake is practically illimitable, so is the 
application of that power industrially also illimitable. In 
conclusion, I may say I look upon the proposition to harness 
the lake as one of the soundest.’’ 

In connection with this matter gratifying progress is 
being made with the details of a scheme for utilising the 
water power for industrial purposes. The Complex Ores 
Company, of Melbourne, which has acquired the p>wers to 
instal a plant for the production of electricity, states that 
units of 5000 horse-power will be installed as required. At 
the fall into the Ouse, where the power station will be situated, 
metallurgical works are to be erected, and run by the company. 
This will gradually absorb one unit of 20,000 horse-power. 
The plant to be installed will be of the latest type and design, 
and as much as possible will be made in the Commonwealth. 
It is estimated that a capital outlay of over £200,000 will be 
required to carry out and complete the first unit proposed to 
be installed, including head works, power station, transmis- 
sion lines, services, and metallurgical plant. 








THE PARIS METROPOLITAN TUNNELS. 


ON the introduction of the Greathead shield some twenty 
years ago it was thought that the last word had been said 
upon the subject of subaqueous tunnelling, and this opinion 
seems to have been justified in some measure by the fact that 
the system has been without rival for so many years. 
Whether this state of affairs will continue remains to be 
seen, but in the last two crossings of the Seine by the 
Metropolitan Railway of Paris a wholly different system has 
been adopted. Here a framed skeleton of the tunnel, sur- 
mounting a caisson, provided with the customary working 
chamber and cutting edge, is built in lengths on shore. The 
caisson extends from end to end of the length of tunnel 
which it supports, and its plated sides are extended vertically 
upwards, thus surrounding the skeleton framework, so as to 
leave no projection to hinder the caisson in its descent. On 
the completion of the caisson with superposed framework, 
the ends are closed with temporary bulkheads, and the whole 
structure floated into position, where, to facilitate correct 
alignment, guide piles have previously been driven. The 





framed length once in position, the concrete invert is laid, 
the cast iron segments forming the lining are fixed, the air 
locks are coupled up, and the space between the cast iron 
lining and the outer plating is filled with concrete, The 
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Fig. i—TWO-CYLINDER AIR COMPRESSOR 


cylinder, owing to the greater cooling surface they provide. 
The compressor of which we give an illustration in Fig. 1 


herewith, is made by Broom and Wade, Limited, High | 


For the smaller machines two small 


cally indestructible. The pistons are accurately grounq to 
fit the cylinders and are fitted with rings of a specia] type 
The bearings are lubricated by means of a rotary geared oj) 
pump mounted on the end of the shaft. This pump has 
neither valves, plungers, nor excentrics to cause trouble, It 
is positive in action, and has only one pipe connection to the 
oil well inthe base. It delivers oil through its own casing and 
a hole drilled through the crank shaft to each main bearing 
and to the gudgeon pin bearings. The cylinders are water 
jacketed, and the cylinder casting is firmly secured to a 
heavy cast iron crank case, which also acts as the base of the 
machine and is provided with an oil well. The cranks are 
placed opposite one another, and the valve gear for each 
cylinder is operated by its own connecting-rod. Both the 
inlet and delivery valves are of ample area with only a smal] 
lift, and the delivery valve has a heavy spring which enables 
it to close quickly. Owing to these features, coupled with 
relatively small cylinders and large cooling surfaces, the 
volumetric efficiency of these two cylinder compressors js 
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Fig. 3—CONTROLLING VALVE 


Wycombe, and is an example of a modern single-acting | 


machine in which good engineering practice and design have | 


been embodied. This machine has two Sin. cylinders by 
Tin. stroke, and is fitted with a special form of automatic 
unloading valve, to which we shall allude later. The machine 
has been designed to compress air to 100 lb. pressure per 
square inch at one stage. The valves are mechanically 
operated, and the inlet valve is lifted by means of a special 























Fig. 2—INLET VALVE MECHANISM 


wiper and link off the connecting-rod. As will be seen in 
Fig. 2, the wiper works on a pallet with a rolling motion, 
closing and opening the valve noiselessly at the correct period 
of the stroke, the air flowing freely through the cylinder 
until the end of the stroke, and it is claimed that by means 
of its inertia the cylinder is filled with air at a pressure 
slightly above that of the atmosphere, thus increasing the 
volumetric efficiency. This method of operation increases 
the life of the valve and seat and ensures noiseless working. 
The yalves are made of the finest nickel steel and are practi- 


| claimed to be greater than that of single-cylinder machines 
of the same capacity. Moreover, the whole of the cylinder 
head is available for cooling the air. 

The automatic unloading device is mounted on the cylinder 
cover, and is independent of the rest of the machine This 
appliance consists of a controlling valve—Fig. 3—-which 
operates of its own accord when the receiver pressure rises to 
a fixed maximum or falls to a predetermined minimum. 
| This valve in turn controls a piston-operated air inlet valve 
—Fig. 4—in such a way that when the pressure reaches the 
maximum the air supply is cut off and the compressor runs 
light. On the other hand, when the pressure has fallen to 
| the minimum, the valve is opened and the compressor takes 
| up its load again. The piston-operated inlet valve consists 
of a casing, provided with flanges, so that it may be mounted 
| on the inlet supply pipe, and carrying a small air cylinder at 
its upper side. This cylinder has a piston, which is fixed on 
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Fig. 4@—AIR INLET VALVE 


one end of an internal spindle, on which the piston valve is 
mounted. The piston and valve are normally kept in their 
upper open position by the helical spring shown. On the 
operation of the controlling valve, however, the upper end of 
the cylinder is put in communication with the air receiver, 
so that the pressure forces down the piston, overcomes the 
spring, and closes the piston valve. The working conditions 
remain thus until, owing to a fall of the receiver pressure, 
the controlling valve opens the cylinder in the inlet valve to 
the atmosphere, when the spring—Fig. 4—being no longer 
balanced by the pressure above the piston, extends, and opens 
the valve again. Connection between the inlet valve cylinder 
and the automatic controlling valve is made by a small pipe, 
joined up to the air passage, shown in Fig. 3. 

The machine is made in four sizes, with a pair of cylinders 
ranging between 5in. and 8gin. diameter. 
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THE SALVING OF THE MAINE. 





. OUR esteemed contemporary, the Engineering News, 
ublished in its issue of October 20th last, an exceedingly 
interesting article on the work at present in progress for the 
waiving of the United States battleship Maine, which, it will 
“ remembered, was sunk in Havana Harbour about twelve 
years ago. It appears that some little timeago Congress voted 
300,000 dols.—say £60,000—for the work, and a Board of 


Military :ngineers was appointed to make investigations and 
to report on the best method to be adopted. This report was 
recently made, and has met with the approval of President 
Taft, so that the work recommended will shortly be com- 
menced, if, indeed, a beginning has not already been made. 
Briefly stated, the report proposed that a cofferdam made 
up of cylinders, composed of steel sheet piling, should be 
constructed right round the sunken vessel, and the water 
jnside this cofferdam should be pumped out, so that a careful 
examination of the hull might be made. 
unnecessary for us to dwell at any length on the preliminary 
work which had to be carried out before the Com- 





missioners could form an opinion as to what it was best 
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Fig. i—PLAN AND SECTION OF BORE HOLE 


to do under the circumstances. It will suffice to say that it 
having been considered necessary that borings should be 
made, a number were put down. The positions of the first 
five of these are shown in the accompanying engraving— 
Fig. 1—which, with the other two drawings illustrating this 
article, has been reproduced from the pages of our contem- 
porary. Fig. 1 also shows a typical section of the ground 
met with. The depth of water is some 37{t. and upwards, and 
immediately beneath it there are about 18ft. of soft red loam 
and shell. The warship has sunk some distance into this. 
Below the loam blue clay is met with, and this gradually 
becomes harder as the depth increases. Hard rock is 
encountered at a depth of 61ft. 6in. from the bottom of the 
harbour. It is not considered necessary that the cylinders 
forming the cofferdam should be sunk to a greater depth 
than 33ft. into the ground. 

A sketch plan setting out what it is proposed to do is 
shown in Fig. 2. In this the vessel is shown by dotted lines. 
Around it there are to be sunk 22 cylinders. Six cylinders 





Fig. 2—-COFFERDAM 


on each side are to be 50ft. in diameter, and-five cylinders 
on each side are to be 40ft. in diameter. These cylinders are 
to be placed so closely together that they will practically 
touch ; but can not, of course, be arranged so near together 
as absolutely to prevent the ingress of water. Accordingly, 
adjoining cylinders are to be connected in the manner shown 
in Fig. 3. The cylinders, in order that they may all be in 
their correct positions, will be sunk round a circular template 
provided with a pile in the centre, which can be driven into 
the ground so as to hold it in place. When this is done the 
interlocking piles will be driven one by one into the ground 
just far enough to stand by themselves, and when the whole 
circle is completed the cylinder so formed will be driven for 
the remainder of its travel asa unit. The piles are to be 
0ft. and 40ft. long, and joined together so as to provide the 
proper length, 

The conditions under which the work will be carried «ut 
are apparently as satisfactory as could be met with. The 
extreme range of the tide, for example, is only a little more 
than 2ft, Even in the heaviest hurricanes waves of more 
than 2ft. high are rarely experienced. So far as the borings 
have gone, it would seem that the ground round the vessel is 


It will be | 


very much of the same character throughout as that shown 
in the typical section, so that no difficulty in sinking the 
cylinders is anticipated. Test piles have already been sunk 
in certain places, and from experience with these the 
engineers are satisfied that there should be no trouble in this 
direction. 

It is pointed out that the method above outlined was 
chosen from among a number of possible suggestions which 
had been brought forward. These may be roughly classed 
into two categories, i.e., (1) those necessitating raising 
the vessel as she lies, and (2) those providing a means of 
| examining the hull by removing the water from round it. 
| The first course was open to the objection that nearly certainly 
| Some of the parts might become dislodged or disturbed 
| during the operations, and one of the main objects of the 
| work is to discover exactly what was the cause of the explo- 
| sion which brought about the disaster. Accordingly, the 
| second alternative was adopted, and when the cofierdam is 
| constructed and unwatered and the mud cleared away from 
| the hull by water jet or other method, a thorough examina- 
| tion of every part of the Maine exactly as it has remained 
| since she sank may be made. It is a known fact that the 
| fore part of the vessel was badly damaged by the explosion. 
| The remainder will, of course, have been much affected by 
| the lengthy immersion, and it seems extremely probable that 
| any efforts to raise her, whether by chains or rope3, or by 
| patching her up and driving the water out of her by means 
| of air pressure, would have ended in trouble, since the rust- 
ing processes which have been going on must by now have 
seriously injured the framework and plating. It would not 
appear, therefore, that the present operations are intended to 
have any further object than to settle exactly what happened 
at the time of the accident. It should be mentioned, how- 
ever, that should the remains of any bodies be found these 
are to be interred in the Arlington Cemetery, and that the 
military mast which is still remaining is to be erected as a 
monument over their graves. 

The work is to be carried out by the Board of Engineers 
departmentally, and it is said that the 300,000 dols. already 
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Fig. 3- JUNCTION OF CYLINDERS 


voted will cover not only the operations which have been 
already completed, but the removal of the wreckage scattered 
round the hull so as to clear the ground for the sinking of the 
cylinders, the cost of the piles themselves and of driving 
them, and the cost of the rock and other material with which 
the cylinders, &c., are to be filled when driven, as well as that 
of the pumping out of the water, the removal of the mud, and 
the shoring of the vessel if necessary. 

The result of the proceedings will be awaited with interest. 
It is considered quite probable that when everything that can 
be found out is discovered, it may be decided to patch the hull 
sufficiently to enable it to be towed into deep water and there 
to sink it again. Such an undertaking, with the removal of 
the cofferdam and the reinstatement of the site, would 
probably cost another 200,000 dols.—say, £40,000. 





IRON TRADE SUB-CONTRACTS. 


A NEW era in the conditions governing iron trade practice 
in the sheet iron rolling mills of the kingdom is foreshadowed 
as the result of a wages agreement which has just been come 
to outside Chester, after a dispute extending over eight 
months, at one of the largest and most modernly equipped 
sheet ironworks in the country. The fresh situation that has 
been created seems likely torank as historic. Its importance, 
therefore, calls for more than passing notice. For the period 
just stated a struggle has been in progress between the masters 
and men at the Shotton Ironworks owing to the masters 
having taken sides with the underhand ironworkers in 
the sheet rolling department, who protested that the class 
of highest paid labour in the mills, known as master 
rollers, were getting too large a share of the labour profits of 
the industry, and were, in short, ‘‘ sweating’’ the under- 
hands who perform the actual operations-in the mills. It 
has been the custom at the Shotton Works, no less than in 
all the other leading black ironworks throughout the kingdom 
where sheets for the galvanised iron industry are rolled, to 
put out the orders to be executed under a contract system, 
the contracts being taken by the ‘‘ master rollers.’’ In other 
words, the work was sub-let to this very highly paid class of 














men, who then employed the ordinary ironworkers, as 
generally understood by the public, to handle the iron. 
After a prolonged period of growing discontent, in the early 
part of this year the ironworkers informed the master 
rollers that they would refuse any longer to accept 
the old rate of wages, and, the rollers being obdurate, 
the mills during nearly the whole of the year have 
lain idle. By Board of Trade aid—once more—an impasse 
characterised by peculiar difficulties has now, however, it is 
announced, been satisfactorily solved. The master rollers 
have been persuaded to part with the contracting system 
altogether. The sub-letting of orders is to be entirely 
abolished, and the operatives running the mills are to become 
the direct servants of the firm itself. By what means 
of persuasion the Board of Trade and the proprietors in 
question have succeeded in breaking down so long-established 
and to the ‘‘ contractors’’ so markedly lucrative an iron 
trade custom we do not know; but, once done, it is said 
that the new agreement is almost certain to have a far- 
reaching effect, gradually changing the labour conditions in 
sheet iron rolling throughout England, and also in South 
Wales. 








A LARGE TRAMCAR LAY-OUT. 


A VERY large tramcar lay-out fan has just been con- 
structed by Edgar Allen and Co., Limited, at the Imperial 
Steel Works, Tinsley, Sheffield, for the renewal of the car 
tracks in the Kirkstall-road Depét of the Leeds City Tram- 
ways. This fan is claimed, we believe rightly, to be the 
largest piece of work of this class that has been hitherto 
constructed in one lay-out in England. Some idea of it may 
be obtained from the accompanying engraving. 

The lay-out, as constructed at Messrs. Allen’s works, 
measured 346ft. by 48ft. wide. The whole of the points on 
the main track are coupled together without intervening 
rails, in order to reduce the number of joints. All the 
points are 75ft. radius centre track. The left-hand points are 
all movable, the right-hand side consisting of compound 
open points and crossings cast in one piece and repeated 
throughout, thus standardising the work. All the curves off 
the main track are of 35ft. radius, and are spiralised to suit 
the varying distances of the pits in the depdt, this being done 
to standardise the castings as far as possible. All the curved 
tracks:are_fitted on the inside rail with Holt’s patented guard 








“TRAMCAR LAY-OUT 


rail, over 1200ft. being required, which has been rolled in 
20ft. lengths by Edgar Allen and Co., Limited, and being 
rolled to a miniature type of a bull head rail, is consequently 
reversible, thus doubling the life of the guard. Messrs. 
Allen have, we may mention, secured the sole right of 
supplying this guard rail. The engraving clearly shows it 
in position. Special cast steel fish-plates have been fitted 
to the castings at the places to which the guard connects. 

The total weight of the lay-out is, approximately, 85 tons, 
the points and crossings comprising over one-third of the total 
weight. The rails used in the lay-out were rolled by Walter 
Scott, Limited, of Leeds, to the new section adopted by the 
Leeds City Tramways, and weigh 1051b. per yard. The 
plans of the lay-out were prepared by Mr. J. B. Hamilton, 
general manager, and Mr. R. B. Holt, permanent way 
engineer, to the Leeds City Tramways. 








GLascow TEcHNICAL COLLEGE ScrENTIFIC SociETY.—At a meet- 
ing of this body held in the College on October 29th — Mr. George 
Ness presiding—Mr. William Watson, of Linwood Paper Mills, 
read a paper entitled ‘‘ Paper Making,” in which, after referring 
to the nature of the various substances from which paper can be 
manufactured, he described the machinery employed in the various 
processes. With the assistance of numerous lantern slides, the 
author explained the several operations. Dealing with electric 
driving, he stated that, owing to the fact that a paper mill works 
continuously, it is possible to generate electric current for driving 
purposes at an exceptionally low cost, and stated that in the works 
with which he was connected the total cost of power production, 
including capital charges and depreciation, came to only 0.186 of 
a penny per unit. A pinion composed entirely of paper was 
exhibited, and the efficiency of such a pinion in the silent trans- 
mission of power was explained. 
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THE MIDLAND RAILWAY AND BRADFORD. 





IN THE ENGINEER for February 15th, 1907, and again in 
the issue of July 9th, 1909, appeared a map showing the route 
of the West Riding extension of the Midland Railway. The 
former issue, after stating that the southern portion of the 
new line—between Dewsbury and Royston—had been opened 
for goods traffic, dealt principally with the situation in the 
city of Bradford, and the notice of July 9th, 1909, said that 
the southern portion had been opened for passenger traffic. 

The earlier article also mentioned that the Midland Com- 
pany was seeking powers in the session of 1907 for independent 
access into Huddersfield, as shown on the maps. These were 
duly obtained, and the line has been completed and was 
opened for goods traffic on Tuesday last. It may also be 
further remarked that, as a result of the closer relations with 
the Lancashire and Yorkshire Company, the proposals as 
to a lime between Dewsbury and Low Moor have been 
abandoned — sanction for its abandonment having been 
obtained during the present session —and Midland passenger 
trains from London run over the L. and Y. Company’s line 
to its stations in Bradford, Halifax and Huddersfield. 

This, however, does not furnish the through main line to 
and from the North as an alternative to that through Leeds 
for which the Midland Company was keen at one time—when 
competition was rife, by the by—and to which the city of 
Bradford looked forward as increasing its importance. So 
power has been retained to construct that portion from a 
junction with the Lancashire and Yorkshire at Low Moor to 
the Midland Company’s existing station in Bradford. If, 
however, the article of 15th February, 1907, be referred to, it 
will be seen that it was proposed in that year to abandon this 
section also, but for other reasons. The Bradford Corpora- 
tion, rather than lose the line, which, it will be appreciated, 
would be of great importance to the city, came to the rescue, 
and, as observed in the above notice, took upon itself several 
onerous responsibilities that Parliament had placed on the 
company. A further extension of time was as a result given, 
but thework has not yet been commenced. The powers would 
have lapsed again this year, but, in the hope of some arrange- 
ment being come to, they were again renewed a few months 
ago. 

Now, however, an agreement has been come to on terms 
that are most creditable to the Corporation, and which must 
be satisfactory to the company. The new line still follows 
the route originally proposed, passing from Low Moor into 
the outskirts of the city by a long tunnel; but instead of 
approaching the existing station on a falling gradient and 
passing under Forster-square—opposite the Midland station 
—and having the through station under the existing one, 
the line will cross the square by a viaduct, and the through 
station will be on a higher level, 

The most important part of the agreement, which passed 
the City Council last week, is that, if the company 
will at once seek the necessary powers and will commence 
the work immediately such powers are received, the Corpora- 
tion wil pay the company £8000 a year fortwenty years. It 
is considered that this amount is equivalent to an exemption 
from rating for that period. The original scheme for the 
line, with an underground approach and station, was estimated 
to cost £1,400,000, but the new scheme will cost about 
£600,000 less. 








GALWAY AS A TRANSATLANTIC PORT. 





IN accordance with a public notice an extraordinary 
general meeting of the proprietors of the Midland Great 
Western Railway of Ireland was held yesterday to consider 
‘“‘a project for making Galway a Transatlantic port and 
establishing in connection therewith an Anglo-Canadian 
service, including the carriage of mails, and the construction 
of a railway from Galway to Barna, and a recommendation 
that the shareholders shall guarantee a sum not exceeding 
£5000 towards the promotion expenses of the project on 
conditions to be fully explained at the meeting.’’ 

To many in England this will be the first intimation that 
a new Transatlantic route was under consideration, but for 
some weeks the question of a service to and from Galway has 
been discussed in the Insh papers, and resolutions in support 
have been considered by numerous public bodies in Ireland. 
Some engineering particulars of the proposals may therefore 
be of interest. 

On reference to a map it will be seen that Galway is 
situate about the middle of the west coast of Ireland, is 
almost parallel with Dublin, and that vessels starting there- 
from enter forthwith on to the Atlantic-itself. St. John’s, 
Newfoundland, is only 1682 miles from Galway, and Halifax 
2196 miles. As the former is hardly practicable at present 
for an all-the-year-round harbour, it is intended, in this new 
scheme, to utilise Halifax as the port on the Canadian side. 
At the Mauretania and Lusitania rate of speed Halifax can be 
reached in three and a-half days from Galway. 

The present harbour of Galway is unsuitable for the 
Atlantic trade, as there is not sufficient depth of water for 
large vessels, so the scheme includes the provision of a pier 
and breakwater at Barna, further west, where there is from 
42ft. to 48ft of water, with a proposed mole on the south 
side, and these will enclose an area of about 450 acres. It is 
also intended to convert Lough Rusheen into an enclosed 
dock of about 100 acres. These works will be clear of the 
Black Rock and Margaretta Shoal, as they lie to the south- 
east of the proposed harbour. 

Galway is 126 miles from Dublin, and on the main line of 
the Midland Great Western Railway, which is double for 
nearly the whole distance, laid with 95 1b. rails, and on easy 
gradients. The town itself is well provided with hotels, and 
is the centre of an excellent tourist district, including 
Connemara. 

An interesting feature of the scheme is that it is proposed 
to adopt a train ferry for the Irish Sea whereby the railway 
vehicles from London will be sent through to Galway, being 
placed on a train ferry at Holyhead, while those from Galway 
will be similarly loaded on to a ferry at Kingstown. The 
whole journey between London and Galway could be made 
in twelve hours, so that it will take only four days from 
London to Canada. It is intended to have ferry boats some- 
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what similar to those between Trelleborg in Sweden and | 


Sassnitz in Germany, described in THE ENGINEER for 
July 16th and 30th 1909, where the journey is 65 miles across 
the Baltic. Between Kingstown and Holyhead the distance 


is 57 miles, and while the Irish sea is more tempestuous at 


times, it is stated that boats to ensure a comfortable passage 
can be provided. 

Yet another interesting feature is that the change of gauge 
to meet the 4ft. 84in. road in England and the 5ft. 3in. in 
Treland will be provided by exchange of the carriage bogies 
at Holyhead or Kingstown or en route. One of the operations 
on existing ferry-boats is to lift the coaches by hydraulic 
power, and then secure them to the framework of the boat. 
They do not then rest on the springs, but become part of, and 
move with, the boat. The removal of the bogies for inter- 
change is thus an easy matter, and the different gauge trouble 
is soon disposed of. 

It is understood that parliamentary powers will be sought 
in the session of 1911 for the work. It is expected that the 
Transatlantic service will be given by one of the existing 
steamship companies. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CENTRIFUGAL PUMPS. 


Str,—The inclusion of your correspondent ‘‘F. H. 8.” in the 

—_ discussion of ‘‘ self-regulation” is none the less welcome 

use, as he states, he writes not from the point of view of a 
manufacturer, but because he finds the subject an attractive one. 

To a certain extent his views have been dealt with, in a general 
way, in our letter of the 19th inst., but he has, in our opinion, 
overlooked several points which, if taken into account, put a very 
different aspect on the actual figures which he quotes—one, in fact, 
much more favourable to our views of ‘* self-regulation.” There- 
fore we venture to trespass once more on your valuable space to 
clear up these points. 

There appears to be a clerical error in the expression given for 
the head gained at issue from the impeller. This should read 
V2 — uw? cosec? x e? — p? cosec? x 

2g 29 : 

We do not know your correspondent’s authority for stating that 
the maximum efficiency of conversion into pressure of the absolute 
velocity with which water leaves an impeiler to be the odd figures 
124 per cent. 

An hydraulic efficiency of over 9% per cent. is claimed for the 
pump taken as an example in the letter in question, but we main- 
tain that this efficiency is in no sense a true hydraulic efficiency, 
for ‘‘ F. H. S.” has taken the expression 
Total theoretical head generated by the impeller — loss of head in 

guide passages 
Total theoretical head generated by the impeller 

as giving the hydraulic etticiency of the pump, but in doing so he 
has entirely ignored the losses which occur in other parts of the 
pump. For instance, there are hydraulic losses due to the 
entrance of the water into the rotating impeller, there is a loss of 
head due to the friction and eddies as the water passes through 
the impeller, and in the example quoted there would be a con- 
siderable loss in head in producing a backward velocity as bigh as 
50ft. per second, relative to the impeller In addition to these 
there are hydraulic losses due to the water travelling through 
other parts of the pump, all of which must be taken into account 
in arriving at a figure for the true hydraulic efficiency. 

As a matter of fact, no purchaser troubles about the hydraulic 
efficiency of a pump. The only efficiency in which he is interested 
is the overall efficiency. 


instead of 


— u® cosec? « 

29 
head gained at issue from the impeller, as this assumes that the 
water in the impeller is revolving as a solid mass right to the 
centre of the shaft, a condition which by no means exists in an 
actual pump. Taking these points into consideration, we have 
obtained the appended comparison between the self-regulating 
pump given by “ F. H. S.” and an ordinary pump designed with a 
blade angle of 30 deg. and a backward velocity of fiow of 10ft. per 
second. 


In practice the expression = does not give the 


Self-regulating Ordinary 
pump. pump. 

Peripheral speed of impeller .. 100ft. per sec. 100ft. per sec. 
Backward velocity of flow 

Mecosecxr .. Mepis thee eS 50ft. per sec. 10ft. per sec. 
~ 2 2 
= ees 116. 5ft. 158. 5ft. 

29 

Reduction to be made owing to 

water not revolving as a solid 

mass to centre of shaft, say 20ft. 20ft. 
Loss of head in impeller itseif, say  6.5ft 4.5ft. 
Net head gained at issue from im- 

peller .. 90ft. 120ft. 


Actual velocity of flow (v) on leay- 
ing impeller s sc es co oo GL.706. persec. .. 91.4%. per sec. 


Which represents a head of St. ss CA. 130ft. 
24 

Actual head gained by conversion 

of (») into pressure in the guide 

Ea O7ft. 
Loss of head due to water travelling 

through other parts of pump, say 5ft. . 5ft. 
Total head generated by impeller.. 138ft 263. 5ft 
Total hydraulicloss .. .. .. .. 22ft. 2. 5ft 
Useful head 116ft. 221ft. 

B . 2 116 221 
Hydraulic efficiency .. .. .. .. = 8 . — S4 

133 263.5 

Loss due to skin friction on rotat- 

ing parts and bearing losses ex- 

pressed as feet head of water, say 40ft. . 40ft. 

. 116 - 221 >. 

Overall efficiency of pump = 65 a. =73 7 

= we a aa iss + 40 %F5 + 40 


We think that this comparison will show your correspondent 
why “self-regulation” can only be obtained at the expense of 
overall efficiency. HOLDEN AND Brooke, Lrp. 

Manchester, October 26th. 





Sir,—Some obscurity seems to be attached tn the theory of how 
the gain of bead in the fan of a centrifugal pump is affected by 
the form of the blades, the matter being generally treated so 
loosely that no clear ideas seem to be eye even by persons 
concerned in pump design. Perhaps the following remarks may 
tend to clear up the question. It is evident that one way in which 
the gain of pressure or head arises is from the sum of centrifugal 
forces in a series of consecutive thin rings of water in the pump, 
and will therefore depend on the sum of products of radius by 

uare of angular velocity of the water composing these rings. 
There may also be a gain or loss of head due to change of the 
radial component of velocity. The angular velocity of the water 
in any ring will depend on (a) the angular velocity of the pump 
itself, (b) the blade angle at the radius considered, and (c) the 
radial velocity of the water, and can be found by a well-known 
diagram of velocities at any point. The item (b) depends on the 
blade form. The value of the sum of products of radii by corre- 
sponding squares of angular velocities is not the same thing as the 
mean radius multiplied by the square of the mean angular velocity. 
Hence, the gain of head can only be found by a process which 
takes account of the form of the blade, and depends on the form 
in a way which cannot be evaded in calculation by any method 








which takes account only of the radii and angular velocities ke 
at the inner and outer ends of the blades, just as the theoreti fe 
area of an indicator diagram cannot be calculated from the initial 
and final pressures and volumes if the law of expansion beat 
known. It would occupy too much spice to explain the matter 
fully in this letter, but it seems to me that the contention in 
favour of the Roturbo form being well adapted to produce a |g : 
gain of head in the dise is probably well founded. The explane 
tion hitherto suggested does not seem to meas clear as is desirable, 
for it does not, piimd facie, make it evident why the pump passages 
should be better adapted to form an expanding nozzle for Rog 
verting kinetic energy into pressure than a well-designed casing 
which is what the question amounts to. There are some other 
kinds of pumps—drainage and dock pumps, for instance, which 
work with necessarily variable heads and great variations of dis. 
charge and present special difficulties in design—with regard ty 
which also the effects of blade form are of material importance 
and the current theory is greatly lacking in precision. é 
Belfast, October 29th. Maurice F, Frrzcrratp, 





Sir,--It appears from the letter in your issue of the 28th 
that Mr. Rees has missed the point I tried to bring out in my 
former letter—namely, whether a self-regulating pump has 4 
lower efficiency at normal duty than a similar one without the 
self-regulating properties—for he now enlarges upon particular 
features of design not directly relative to self-regulation. This js 
not confined to Mr. Rees alone, as Messrs. Holden and Prooke 
Limited, commence their letter of the 19th by remarks not abso. 
lutely re'ating to the subject in question, but I notice at the end 
of the same letter they definitely give reasons for their earlier 
statements. 

Now, looking at the question from the purchaser's point of 
view, what requires to be made quite clear is how the overall 
efficiency is affected. 

The statements made by your correspondents ‘‘ F. H. 8.” and 
Mr. Rees appear to refer to a theoretical hydraulic etticiency, 
covering only a portion of the losses which occur in the pump, ~ 

Those losses which affect the overall etficiency were mentioned 
at the end of Messrs. Holden and Brooke’s letter of the 19th, and 


| I had hoped that Mr. Rees would have dealt with this side of the 


question in his last letter. 

Your correspondent *‘ F. H. 8.” has given some definite figures 
—though these might have been carried further with advantage 
but it would be interesting to have something fuller of a similar 
nature from the writers of the other letters. In my opinion, the 
discussion of the question upon actual figures would contine the 
matter to the point under consideration, and in this way throw 
further light on a subject interesting to many of your readers. 

Bramhall, October 31st. , 





Sir,—Mr. Rees writes at considerable length in your issue of the 
28th inst., but obviously misses the point at issue. In our letter 
of the 19th inst. we clearly gave reasons for our original statement 
ve ** self-regulation ” 

In the first of these we drew attention to the double conversion 
of energy which, while necessary to give self-regulation, is un 
necessary for the actual process of pumping. In his last letter 
Mr. Rees entirely avoids the issue, and, instead, argues that 
because a double conversion takes place in an injector it is a thing 
to be aimed at in a centrifugal pump. Obviously there is no con 
nection between the two cases. 

In the second of our reasons—and this should have made it 
clear that we were discussing an overall pump efficiency—we 
pointed out that losses other than a loss in head must be taken 
into account in deciding which is the more efficient pump. This 
will be quite clear from our letter of the 26th inst., in reply to 
*F, H.S.,” for in the comparison there made it will be seen that 
although two pumps give the same hydraulic efficiency of 84 per 
cent., yet when the loss due to skin friction on the rotating parts 
and also the bearing losses are taken into account the overall 
efficiency of the self-regulating pump works out at 65 per cent , 
as against 73 per cent. in the case of the ordinary non-self-regu- 
lating pump. HOLDEN AND Brooke, Lr. 

Manchester, October 31st. 





Sir,—I notice in my letter in this week’s ENGINEER a clerical 
error, which I should be glad if you will allow me to correct. 

In speaking of the amount of internal head converted into 
velocity between the rim blades of a Roturbo impeller, I say :— 
‘* If the rim blades or nozzles are pointed backwards only half the 
internal head is converted to velocity, at the highest efficiency 
point of working, and the difficult part of the transformation is 
reduced to a minimum.” 

The ‘‘half” should obviously read ‘‘ one-quarter,” as I had pre 
viously stated that the speed of the water through the rim blades 
and also through the expanding channels is only half the peripheral 
speed of the impeller at the highest efficiency point. 

(The Rees Roturbo Manufacturing Company, Limited), 
EpMuND 8. G. Regs, Managing Director. 
Wolverhampton, October 29th. 





PROGRESS IN FLIGHT. 


Sik,—It was with great pleasure that I read the broad-minded 
leading article on aeroplane progress in your last issue, and par 
ticularly that point relating to mechanically driven beating wing 
machines or ornithoptéres, a type which I have experimented with 
in conjunction with helicoptéres or ‘‘ screw-flyers” for some years. 
It is really extraordinary to note the prevalent tendency in the 
world of aviation for experimentalists to concentrate their energies 
on the aeroplane principle—a principle which, thou h partially 
analogous in Nature, is but one of several principles embodied in 
the bird. In my -o read at the Royal United Service Institu- 
tion, eutitled ‘‘ Flying Ships of the Future,” I explained ex- 
haustively the fundamental lessons and teachings portrayed in the 
volant anima] kingdom, advocating on this basis the construction 
of helicoptéres or ornithoptéres as practical types of aerodynamical 
machines, wherewith the true subjugation of the whirls and 
eddies of the atmosphere must be accomplished. 

In your admirable article you truly point out that the progress 
shown in the Paris Show is, indeed, disappointing, the prevailing 
trend being all towards the rigid or fixed winged type of aeroplane 
with but few exceptions. As a matter of fact there is but one 
helicoptére exhibited, which has, it must be confessed, little in its 
design to recommend it, and one beating wing machine, which 
‘* flies with astonishing ease.” It speaks well for your broad- 
minded impartiality that your journal has been the only one to 
publish this, and I sincerely hope you will publish more exhaustive 
details later in the interest of aviation. 

Unfortunately, the editors of aeronautical journals are chiefly 
partisans of the aeroplane, and any departure therefrom with 
other types are either totally ignored or designated as ‘* weird.” 
It will interesting, therefore, to note what reception will 
be accorded tu the French ornithoptére and the great helicoptére 
building at Taplow by Mr. George L. O. Davidson. This gentle- 
man has kindly given me exhaustive details of his machine and 
personal interviews, and I have no hesitation in saying that I con- 
sider his machine will prove a perfect success and a lesson to all 
aeroplanists. 

Without exhaustively dwelling upon structural points in Nature, 
we know, as demonstrated by Pettigrew’s life work, that the 
wings of birds are, of helicoidal curvature, with flexible margins 
anteriorly and at the tips, which enables the pinions to be auto- 
matically stable when struck by oppositionary winds or those of 4 
vertical tendency, thus conferring those fine qualities—unseen in 
the modern aeroplane—which react upon the air with such efficacy 
in obtaining the maximum of displacement or support, whilst 
securing a minimum of resistance in flight. Added to this, they 
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form both structurally 


and functionally i reversing pro- 
sustainers, and 


elevators, when beaten; the chief dis- 


yllers, 5 7 “ 
tinguishing feature and true dogma illustrative of the practical 
conquest of the air lying in the fact that in action the whole area 


of the wings is utilised to consummate the triple function of 
elevating, propelling, and sustaining. ee 

From the foregoing brief remarks it will be conceded that a 
remarkable analogy and co-relation exists in Nature and the im- 
proved flying machine embodying those natural laws. Flight by 
mecbanics is the product of superior inertia, volition, power, and 
properly constructed travelling organs of flight, whose predominat- 
ing active surfaces elicit a responsive upward and forward recoil 
on the air as in Nature, instead of the rigid inert surfaces with 
inadequately sized screws seen in the present aeroplane. 

London, October 29th, EpcGar E. WILSON. 





PADDLE WHEELS. 


sir,—In reply to your correspondents ‘‘ R. M. 8.” and ‘‘ Super- 
intendent Engineer ’ I think they buth make the same mistake in 
ascribing properties to water which it does not possess, The 
principle and formula applicable to screws and paddles are the 
same. It is only necessary to substitute the pitch velocity and 
disc area of the one for the speed and area of the driving floats 
of the other. 

“Ss, KE.” says:—‘*The power expended in imparting motion to 
the water, whether by paddle wheel or screw, is found by multi- 
plying the slip by the thrust.” 

‘In this he ignores the fact pointed out by Rankine in 1865 that 
the thrust of the propeller is obtained in terms of the second law 
of motion, ¢.g., let ¢, = speed of propeller and v, that of vessel 
¢, ~ ‘2 = slip, which may or may not be true slip. This is an 
acceleration of the whole weight of water sent astern by the pro- 
peller from speed ¢, to speed «. The energy imparted to the 
water is therefore = thrust » 5 

This energy and acceleration is produced by the steady pressure 
on the water by the driving face of the propeller just as the steady 
pressure W of gravity on a stone falling to the ground produces 
the acceleration y and imparts the energy W x g in one second. 
The total work done by the propeller is thrust x os + thrust 

+, on the supposition that all the thrust is available for a pro 
pelling force. 


October 31st. A. R. 





THE INSTITUTION OF CIVIL ENGINEERS. 





Tue first meeting of the new session was held at the 
Institution of Civil Engineers on Tuesday last. The 
business consisted of the induction into the chair of the 
new President, Mr. Alexander Siemens, and the usual 
speech of thanks to the retiring president, Mr. Inglis. 
whose portrait, by the way, has been added to the Insti- 
tution’s collection. These compliments ended, Mr. 
Siemens delivered the address we print in abstract below, 
and the proceedings ended with the presentation of medals 
and prizes. 

My first duty on taking this chair is to thank the members of 
the Institution for the honour they have conferred on me by 
electing me their president for the current year. Their confidence 
has encouraged me to undertake this responsible office, and I shall 
endeavour to justify it by emulating the efforts of my predecessors, 
who have spared neither time nor trouble in advancing the interests 
of the Institution. In saying this I do not wish to claim for the 
presidents that they alone can increase the influence of the In- 
stitution, or that they alone are responsible for the administration 
of its affairs ; on the contrary, the influence of the Institution is 
the collective result of the engineering work of all the members, 
and the president is the mouthpiece of the Council, whose work he 
directs, and the members of the Council have to decide how the 
work of the Institution is to be carried on. It is, therefore, of the 
greatest importance that the members of the Council should be 
carefully chosen, and that they should represent not only the 
various branches of our profession, but also the various parts of 
the Empire, as the membership of the Institution is by no means 
restricted to the United Kingdom. This has always been recog- 
nised to be the right principle, but in carrying it out difficulties 
arise which sometimes have been lost sight of by the members, 

During the past session a very important section, dealing with 
the rules of professional conduct, has been added tothe by-laws, 
and the conditions of admission to the Institution have been 
modified with a view of enhancing the value of membership. 
These changes in the constitution reflect the very important dif- 
ferences in the condition under which our profession is working 
now, compared with the period when the Institution was founded. 


Mr. Siemens then went on to state that in order rightly 
to appreciate the share taken by our profession in bring- 
ing about the present state of civilisation, a comparison 
should be made between the conditions prevailing, say, 
in the Greek states during the fifth and fourth century 
before Christ and those existing now in the twentieth 
century after Christ. This he proceeded to do at some 
length, and concluded by saying :— 


Having thus traced hurriedly the history of knowledge from the 
prosperous period of Greece down to the present time, we find 
that in literature and art, or in philosophy, we cannot boast of being 
greatly superior to the ancients, but, as far as engineering problems 
are concerned, we have enormously advanced, thanks to the prac- 
tical application of scientific theories. Comparing generally the 
conditions of life then and now, we may sum up the difference by 
claiming that our progress is due principally (1) to the improve- 
ment of the means of communication ; (2) to the saving of manual 
labour by the introduction of mechanical power, which main 
features have caused a general lowering of the cost of ‘‘obtain- 
ables.” Both these features, characterising modern civilisation, 
are the outcome of the work of our profession, and we may claim, 
in addition, that progress has by no means ceased in our time. 

When Hertz discovered the property of electric sparks to start 
waves of the ether, which can be detected at a distance, nobody 
anticipated that. Marconi and others wu. ~*red in developing 
these small beginnings to the system of wireless telegraphy, of 
which now-a-days so many applications are in constant use. 
Again, the polyphase motors and generators of electricity had 
their beginning in the researches of Professor Ferraris, who 
demonstrated that three alternate currents can be combined in 
such a manner that the sum of the three currents at any moment 
is equal to zero, and that by their aid a revolving magnetic field is 
produced. We also know that twenty-five years ago there were 
plenty of scientists who doubted whether it would be possible to 
navigate the air without the aid of balloons, or even to fit balloons 
with sufficient mechanical power to make them travel in any 
desired direction independently of the wind. We all know that 
the feat has almost been accomplished, but we do not know how 
far the art of flying will develop. Perhaps we shall soon be able 
to dispert ourselves in the air in the marvellous. way described by 
Lord Lytton in his book ‘‘The Coming Race.” You will remember 
that this race was able to perform the most astounding feats by 
the aid of a store of energy accumulated in a way that is unfortu- 





nately not clearly described in the book, but I think the younger 
generation of engineers might try with advantage to utilise the 
energy contained iu radium, of which at present we can only make 
a very limited use. Why should it not be possible to develop our 
knowledge of the properties of radium to a proportionate degree, 
and obtain results undreamt of at the present time’? On the 
other hand, every thunderstorm reminds us that our power over 
electricity is still very far from complete, and in this way incites 
us to continue our efforts to increase our domination over the 
forces of Nature. 

Everybody readily agrees that improving the means of com- 
munication is a desirable form of progress, and that any innovation 
which has this result has come to stay ; but, curiously enough, 
the consequences of improved communication, implying that people 
and merchandise can reach distant parts in shorter time than 
before, and that information can be imparted to most parts of the 
earth almost instantaneously, are not yet fully appreciated, and 
the saving in manual labour is still looked upon askance by those 
most concerned. For the cry of the workman has been, ever 
since machinery was introduced, that displacing manual labour by 
mechanical power means diminished opportunity of employment 
for him, and even now-a-days, when the fallacy of this argument 
has been exposed over and over again, the leaders of the workmen 
strenuously oppose improvements in this direction as inimical to 
their interests. 

The development of the manufacture of glow-lamps is a striking 
example of the advantage of labour-saving machinery ; at first the 
lamps were made by a few skilled workers at a high cost, so that 
they could not be sold for less’ than 25s. each. This excessive 
cost naturally restricted their sale, but the efforts of the manu- 
facturers to devise labour-saving machinery were not relaxed until 
the selling price of glow-lamps had diminished to its present level, 
when they are sold by the million. Can anybody doubt that the 
introduction of labour-saving machinery into this industry, far 
from diminishing opportunities for employment, bas not only 
benefited the skilled workers, but has opened new avenues for 
profitable employment to the so-called unskilled labour. Nor is 
the advantage limited to this particular industry ; the possibility 
of obtaining cheap glow-lamps has increased the sale of dynamos, 
steam and gas engines, cables and fittings, giving employment to 
thousands of workmen. Similar consequences have followed the 
introduction of labour-saving machinery into other branches of 
manufacture ; still it appears to be the conviction of the working 
man that machinery is his enemy. 

Coupled with this anomalous attitude regarding machinery is 
another fallacy which appears to be equally difficult to eradicate, 
indicated by what is usually called ‘‘ restriction of output.” This 
sentiment has its origin in the desire to remedy unemployment, and 
its promoters argue that, to maintain our present mode of living, a 
certain amount of work has to be performed daily ; if, therefore, 
each man does as little work as possible for ‘living wages,” more 
people must be employed and the workers have enough to maintain 
themselves comfortably. On the face of it this argument sounds 
plausible, but the weak point lies in the assumption that the work 
really necessary to be carried out daily is sufficient to give employ- 
ment all round, and the supposed remedy fails because it increases 
the cost of production. Enhanced cost means diminished demand, 
and consequently decrease of sale ; butif the sale falls off producers 
have to be dismissed. The consequence of restriction of output is, 
therefore, restriction of employment, the very opposite effect of 
what is intended by its advocates. 

Bearing in mind that the distinguishing features of modern 
civilisation, viz., the saving of time, of exertion, and therefore of 
money, are the outcome of engineering science, it will be conceded 
without further argument that ‘‘ lowering of cost” should be the 
guiding principle of all engineering design ; and by accepting this 
we admit that successful engineering must be based not only on 
technical knowledge, but on the proper understanding of economic 
laws. The extent of the influence of commercial considerations 
has steadily increased since the middle of last century, owing 
principally to the great improvement in the means of communica- 
tion, which, as far as technical knowledge is concerned, places 
engineers of all countries on an equal footing, aud permits of 
unlimited competition between manufacturers wherever their 
works may be situated. 

It is true that the technical conditions under which an engineer 
has to construct a road, a canal, dams and filter beds for water- 
works, drainage works, a dock, or the permanent way of railways, 
have not very much altered during the last sixty years, but 
directly it becomes necessary to utilise machinery or other manu- 
factured products in engineering works, the economical aspect of 
the manufacturing process becomes paramount, and every effort 
should be made by the designing engineer to facilitate economy of 
manufacture. A broad distinction should, therefore, be made 
between contractors’ work and manufactured produce. 

With regard to contractors’ work, the consulting engineer must 
be the real expert with a varied practical experience of similar 
work, in possession of all the necessary preliminary data for 
designing the complete works, and well acquainted with all the 
details of the method of carrying them out. ‘I'be contractor brings 
his implements to the spot where he carries out the work in 
accordance with the orders of the engineer, while it is practically 
of no consequence whether the contractor could design the 
works in question himself or not, as long as he thoroughly 
understands the means and methods by which he should 
carry out the wishes of the engineer. It is different 
with manufactured produce which is utilised in engineering 
works, the variety of which is constantly increasing, so 
that it is perfectly hopeless to expect that every engineer who 
requires manufactured goods to carry out his designs can be 
acquainted with every detail of their manufacture. Moreover, 
trained technical experts are now-a-days entrusted with the task 
of directing industrial operations in factories, and it is inevitable 
that they should know more about manufacturing methods and 
requirements than outsiders. 

Complaints have been made lately that some engineers have 
taken advantage of this circumstance by specifying results only 
and inviting manufacturers to submit detailed descriptions of the 
means proposed by them for obtaining the specified results. The 
objection to this way of specifying engineering works, apart from 
its moral iniquity, is the waste of time it involves, and it is no 
excuse to say that the client will, in the end, obtain better work 
than, ex hypoth-si, his engineer could have devised by himself. 

The question is, who is to determine the construction or specify 
the tests under such circumstances; the engineer who wants the 
apparatus for one particular purpose, or the manufacturer whose 
inclination is to consider nothing but cheapness of construction ? 
Fortunately our Institution has furnished a satisfactory solution 
of the problem by establishing, in conjunction with other kindred 
Institutions, the Engineering Standards Committee.. By referring 
to the publications of this Committee the consulting engineer can 
rely upon obtaining apparatus that will pass the tests therein 
specified, and the manufacturer can adapt his processes to the 
requirements set out by the Committee without the risk of being 
invited to quote to specifications which may upset his methods of 
manufacture without benefit to anybody. 

There are, however, two features of its activity which the Com- 
mittee will have to keep steadily in view ; the one is the ever- 
increasing variety of manufactured produce requiring standard 
specifications, and the other the need of constant revision, so as to 
avoid hampering progress, This task is made more difficult by 
the international character of the competition in manufactured 
articles, which accentuates the necessity not only of doing all that 
is possible to increase economy of production, but. also to facilitate 
in every way the introduction of new industries. 

Although continental manufacturers had commenced making 
automobiles many years previously to us, their attention was 
specially directed to the production of racing cars, in which line 
they certainly achieved many remarkable results. The British 
makers, however, made it their business to adapt motor cars to 





more utilitarian purposes, constructing, by preference, touring 
ears and vehicles for trading purposes, the chief merit of which 
should be reliability. There is no need to relate the history of the 
international success that has crowned their endeavours, sup- 
ported, as they were, by a plentiful supply of capital, by careful 
Investigation of the scientific problems connected with oil engines, 
and, last but not least, by the untiring and unremitting work of 
enthusiastic constructors. 

Parliament has evidently felt encouraged by the consequences of 
the ‘‘ Motor Act,” and in order to hasten the introduction of new 
industries has passed the Patent Act (1906), which in a way makes 
the working of patented inventions obligatory. 

In my opinion this Act does nothing more than carry out the 
intention of the original ‘‘ Statute of Monopolies (1623),” which 
permitted the granting of the privilege ‘‘ of the sole working or 
making of any manner of new manufactures within this realm to 
the true first inventor and inventors of such manufacture which 
others at the time of making such letters patent and grants shal! 
not use. -” It should be particularly noticed that in the 
original Act there is no provision for rewarding the mere invention 
of a novelty, but that it is the ‘‘ working or making” which is to be 
encouraged by the protection of the law; further, that the 
Statute was interpreted in such a manner that anybody could 
obtain a patent for an invention ‘communicated from abroad,” 
even without the consent of the original inventor, which clearly 
shows that not the ingenuity or novelty of the invention, but the 
establishment of a new industry was considered worthy of a 
reward. 

This attitude cannot be considered unfair to inventors, for an 
examination of the difficulties attending the adaptation of a 
patented invention to commercial exploitation will disclose their 
varied and often unexpected character. Not infrequently the 
details alluded to in specifications by the words ‘‘in a well-known 
manner” prove to be stumbling-blocks which nullify the advan- 
tages of the invention. 

As a case in point I may mention a primary battery with a solu- 
tion of potash as electrolyte, from which zine white could be 
recovered in a manner which regenerated the electrolyte. The 
value of the recovered zinc white is greater than the value of the 
zinc forming the anodé of the battery, and the cost of precipitating 
the zinc white is trifling when carried out on a large scale, so that 
apparently this battery provided a current of electricity for less 
than nothing. According to the inventor these batteries were to 
be established in every house in conjunction with two secondary 
batteries each, one secondary battery being charged, with its cells 
in parallel, while the other ‘secondary battery with its cells in series 
furnished the current of electricity for whatever purpose it was 
required. Several installations on this plan were actually worked 
to the satisfaction of the customers, but the system was a com- 
mercial failure because the electrolyte could not be collected in an 
economic manner. Here you have a theoretically perfect process, 
carried out as described and claimed in the patent, which has not 
been successful for reasons which only became apparent when the 
attempt was made to carry it out on a commercial scale. Such 
cases are the rule rather than the exception, especially with inven- 
tions made by persons not actually engaged in the manufacture to 
which the improvements relate. 

Another difficulty 1s that the majority of useful alterations mark 
only a small step in advance, and each of the succeeding steps 
may make the previous one obsolete after a very short time, su 
that the value of any particular patent is very precarious, even 
when it has been successfully introduced into practice. 

From all this I desire to deduce that the mere patenting of a 
novel idea is not as meritorious an action as a good many people 
wish to make out ; and I believe the popular notion of numbers of 
unrecognised geniuses trying in vain to sell brilliant inventions tu 
be based principally on what these geniuses think of themselves. 

In their own interest inventors should appreciate more than 
they have done in tbe past that progress is not the result of flashes 
of genius that illuminate suddenly a hitherto unknown subject, but 
that it can only be gained by plodding work and careful study, 
directed by an infinite capacity for taking pains. 

It is, perhaps, too sanguine to expect that a distinction could be 
made between trained and untrained applicants, but at a later 
stage Parliament, in my opinion, would be quite justitied in 
regarding the commercial success of a patented invention as a 
proof of its benetiting the community, and therefore making it 
unassailable except by prior commercial use. 

In. this way the development of the industries of the country 
would be materially assisted by giving the manufacturers more 
time for international competition arising out of the facilities of 
communication which already exist and are continually being 
extended. By their aid the natural obstacles which formerly im- 
peded active competition between different countries have been 
removed so that the industrial conditions of one country exert an 
ever-growing intluence on ali others. 

The same reasons that have Jed to the establishment of the 
Engineering Standards Committee in this country hold good for 
international dealings, so that we may look forward to the time 
when international standard specifications will be accepted ail over 
the world. A beginning was made when the British Association 
introduced in 1861 the C.G.S. system of electrical units, which, 
since that time, have been adopted internationally, and a further 
step has been taken at the St. Louis Exhibition of 1904, when the 
International Electro-Technical Commission was called into being. 

It is a very significant circumstance that it has been found 
necessary for this Commission to associate itself in some branches 
of its activity with the Engineering Standards Committee, and it 
is not unreasonable to expect that such joint international action 
will gradually extend beyond the field of electricity. Even the 
bugbear of the metric system of weights and measures loses some 
of its terrors when you come seriously to grapple with the problem 
of converting the values determined by the Engineering Standards 
Committee into metrical measure. 

In all cases where extreme accuracy is required, so that limit 
gauges or interchangeable leading screws are employed, it is 
evidently of no great moment whether the dimensions have been 
stated in English or in metrical measure ; but there are a great 
many specifications issued by the Engineering Standards Commitiee 
in which a latitude of from 2 to 5 per cent. in the dimensions and 
in the weights are permitted. Considering an Engtish pound 
avoirdupois plus 10 per cent. equai to half a kilogramme and 40in. 
equal to 1 metre keeps the error within these limits, so that any- 
body can convert those tables of the Engineering Standards Com- 
mittee into metrical measure without much trouble. 

We engineers may claim that our endeavours have materially 
furthered the great modern object of conferring tue greatest good 
on the greatest number, but in continuing our efforts we must 
never forget that in these strenuous times, more than ever, the 
admonition of the preacher obtains: ‘‘Whatsoever thy hand 
tindeth to do, do it with thy might.” 











We hear that in view of recent serious accidents in 
France, it has been stated that the mger cars are too light. 
The management of the State Railways replies that'there are three 
kinds of passenger cars. Those marked with two stars are the 
modern ones, and may be run at the greatest practicable speeds ; 
those marked with one star may not go more than 62 mules an hour, 
and those without any mark are limited to 56 miles an hour. All 
kinds of cars may be made up into one train; but in that case 
written notice must be given to the engineman not torun more 
than 56 miles an hour. There was one unmarked carin the train 
recently wrecked, and the engineman had been notified Whether 
he ran more than 56 miles an hour cannot be proved, for the 
engineman was killed, and the speed recording apparatus was 
demolished 
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TURRET OF GRIDLEY 


CRAVEN BROTHERS, LIMITED, MANCHESTER, 


ENGINEERS 


AUTOMATIC LATHE 




















Fig. i—_TURRET WITH SCREWING DIES, &c. 


THE GRIDLEY AUTOMATIC LATHE. 


AS is generally known, the particular advantage pos- 





sessed by this form of turret lathe lies in the means of | 


attaching the tools. These, by being secured to inde- 
pendent slides, enable the use of two or more tools, one 
behind the other, so that at one movement of the tool slide 


least two movements on other automatic lathes. The design 
of the turret, too, is such that shorter, and therefore cheaper, 
tool holders can be used. The overhang is eliminated, and 


coarse feeds, and are held in position by two set screws, and | 
can be readily secured anywhere on the drum or changed. 
In this way a positive feed is obtained, enabling the cutting | 
tool to work to its full capacity. Tne forming slide at the 
front of the spindle and the cutting off tool held by the 


| Swinging arm at the back of the spindle are operated inde- 


| pendently of each other. 
on the turret the same work can be done that requires at | Hig. 3 1s adapted for turning ali diameters within the 


the tools are more rigid than is usual in other machines. | 


These advantages are gained by fastening the tools to the 
faces of the slides. 

The two engravings on page 492 represent front and back 
views of a motor-driven single-spindle machine as built 
by Craven Brothers, Limited, Manchester. Fig. 1 shows 
a turret fitted with a screwing die and fixture, an ending 
tool being shown on the lower slide. Fig. 2 shows a similar 
view with two regular turners fitted one behind the other, 
and the oil- drill in position. Fig. 3 shows the new design 
of the 3}in. regular turner. 

















Fig. 3—TURNING TOCL 


This machine has two variable speed motors, each 
having its own controller, resistance, &c. One of the 
motors drives the spindle, and is reversible for withdrawing a 
tap or die. The other motor drives the feed mechanism 
for the tools, and as the two motors work independently of 


The regular turner shown in 


capacity of the machine. The cutting tool is carried in a 
slide, which is adjusted by means of a screw and box key. 
Craven Brothers, Limited, also make a four-spindle Gridley 
automatic lathe. 


LEGAL INTELLIGENCE. 


THE ILGNER SYSTEM OF ELECTRICALLY DRIVING 
REVERSING ROLLING MILLS. 


THE well-known Ilgner patents for the electrical driving of 


| reversing rolling milis were, early in the present year, heid by 


| 
the tly-wheels 1Z,0U0 horse-power can be delivered to the machine 


| way and can be accomplished in about six seconds from full speed 
| in one to the opposite direction. 


each other, having independent controllers, which are auto- | 


matically actuated by cams placed on the operating cam 
drum, the entire range of spindle speeds from the minimum 
to the maximum is obtained on any operation. It will be 
observed that the turret does not move axially, its only 
movement being rotative, in order to bring the four tool 
slides—on which are mounted the tools—into position. It 


revolves on bearings placed in both ends of the headstock, | 


and is actuated by an intermittent revolving worm running 
in a worm wheel attached to the turret. The turret revolves 


only to the positions required for the work being made, | for the rolling mill motor.” 


skipping any of the regular stops when the work is such | 


| current consumption corresponding to the work required by the 


Mr. Justice Parker to be invalid for want ot subject matter, and 
this decision was upheld by the Court of Appeal a few days ago. | 
‘The circumstances of the action have more than the usual elements 
of interest attaching to a patent case, as an attempt was originally 
made by the Electric Construction Company, against whom lLigner 
proceeded for infringement, to put Section 27 of the Patents Act 
into force, and thus possibly forestall the main action. 

ligner was granted two patents in 19UZ, the object being to 
protect the source of supply from sudden demanas entailed in 
starting the rolling mill motor and economy in controlling the 
motor, the latter being obtained by dispensing with rheostatic 
control. Although the principle of the patent hus been applied to 
2 considerable extent on the Continent, there are only two 
instances in this country of the electric driving of reversing rolling | 
mills, viz., at the works of Messrs. Dorman, Long and Uo., 
Midalesbrough, where the Ilgner system is employed, and at 
Messrs. Alfred Hickman’s works, Bilston. This latter installation, 
carried out by the Electric Construction Company, was claimed to 
be an infringement of the Iigner patents, and the action in respect | 
of this has brought about the deciaration of invalidity against them. 
‘The equipmentat Bilston comprises gasengines, utilising blast furnace 
gas, driving dynamos which 1n turn supply a motor working in con- 
junction with two 32Z-ton cast steel tiy-wneels and two continuous- 
current dynamos. The equipment runs at a speed of 3UU revolu- 
tions per minute, and current is supplied to a 36in. cogging mill 
and a Z4in. finishing mill through inaividual motors, ‘lhe capacity 
of the generating sets is about 1UU0 horse-power, but with the aid of 
motors for short periods. Reversing is carried out in the usual 
The claim in the ligner patent 
No, 7188 of 19uz reads :—‘‘ The herein described arrangement for 
regulating the velocity of electrically driven reversing roiling mills 
without the use of switched-in resistances, and tor effecting a | 
gradual demand of current from the main current source, so that 
tne said demand for current does not rise to the full amount of 


rolling mill motor on starting, consisting of a rolling mill 
motor driven by a current from a motor dynamo driven directly | 
from the main source and provided with flying masses, the | 
electromotive force transmitted to the rolling mul motor being | 


| regulated by alteration of the tield-magnet excitation of the 


that it does not require all the tool slides to perform the | 


various operations. On the turret casting that extends 
out from the frame of the machine are gibbed four tool 
slides, on which are fastened the tools. These slides are 
moved towards and away from the chuck by the feed cams 
bolted on the feed cam drum and the draw-bar passing 
through the centre of the turret. 


T slot their entire length, so that tools can be attached to | 


them at any point or one tool behind the other. The turret 
is rigidly held in position by a locking pin of large diameter, 


having its bearing in a hardened and ground bushing pressed | 


into the headstock casting. The locking pin enters into steel 
plates set into the periphery of the locking disc attached to 
the turret, so that the turret is rigidly supported. Between 
the tool slides, at the corners of the turret, are places for 
attachments, such as drill supports, stop for automatic 
opening die, taper guide for turning tapers, and a stop for 
the stock when it is necessary to use all the tool slides for the 
tools, 


The feed cams are of three angles, for fine, medium, and | 


These tool slides have a | the infringement action. 


dynamo part of the motor dynamo, which generates the current 
Whilst, in the case of the Hickman 
works, a special plant is employed for generating the necessary | 
electrical energy, obviously a supply can be taken from public 
supply mains. 

‘Lhe reply of the Electric Construction Company to the writ for 
infringement was an application for the revocation of the Ilgner 
patent on the ground that it was an invention manufactured mainly 
abroad, but it was decided to hold this over until the hearing of 
The defence to the latter was an admis- | 
sion of the use of the ligner principle, but a denial of the validity | 
of the patent for want of subject mutter. Certain other defences 
were put in, but this was the main one, and upon it the whole | 
action eventually turned. The case against the patent was that 
it represented a combination of the well-known Ward-Leonard 
motor generator traction system, and the idea expressed in a 
patent taken out in 1595 by Mr. 8. Z. de Ferranti, in which the use 
of tiy-wheel motor generators was described for assisting the peaks 
of a power load on a generating station, As a matter of fact, this | 
particular patent was primarily intended to meet the ditticulty of | 
working the lifts on the City and South London Railway, but by 
an ingenious wording all kinds of combinations were described. | 
ln the Obancery Court, Mr. Justice Parker came to the conclusion | 
that this was ali that ligner had done. Apart from the Ferranti | 
patent—which, by the way, the Court of Appeal suggested was not 








Fig. 2—TURNING AND DRILLING TOOLS 


a good one on subject matter—it was held that the application of 
a tly-wheel in such circumstances was the obvious thing to do, 


j and although the combination of two such well-known things 


as the Ward-Leonard system and a fly-wheel might be a new 
combination, it led to no new result, and, therefore, did not 
constitute invention. Much was made of the fact that before the 
date of the Ilgner patent no document existed which in any way 
suggests the possibility of the electrical driving of reversing 
rolling mills, but Mr. Justice Parker preferred to attribute this to 
the imperfections of machines heavy enough for the purpose. 

In the Court of Appeal, the appeal against this judgment was 
dismissed even without the Electric Construction Company being 
called upon to reply, in spite of Mr. A. J. Walter’s emphasis of the 


| fact that there was invention in the introduction of a motor which 


caused the tly-wheel to give up energy by a drop in speed as the 
load increased. Throughout the argument, Lord Justice Fletcher 
Moulton, who assumed charge of the Court, so to speak, and 
eventually delivered judgment to which a bare ‘I agree” was 
added by the Master of the Rolls and Lord Justice Farwell 
persistently replied that he failed to see any material ditference 
between the Ferranti patent and Ilgner. ‘lhe whole object, he 
said, of putting in the fly-wheel was to store up kinetic energy, 
and Ferranti did this. Therefore, the only thing left in Iigner as 
patentable, was the heavy tly-wheel and he protested against 
any suggestion that the mere application of a heavy ftly-wheel 
could be patented. The judgment of the Appeal Court enlarged 
upon the application of existing knowledge and the granting 
ot patents. In these circumstances, however striking the appli- 
cation might be, if in so doing an engineer only used the know- 
ledge of the time, and had not had recourse to invention, he 
had no more right to a monopoly than anyone else who judiciously 
used that which science had put in his hands, The Court came 
to the conclusion that Ilgner’s application had not involved any 
invention in the legal sense. He had taken means known to the 
world, and used them on a suitable scale to meet the difficulties 
with which he had to contend regarding the irregularity of demand 
from rolling mills. The scale of operation might be greater than 
ever previously attempted, but the manner in which it was 
attempted was precisely the same. ‘The means adopted were 
part of the common stock of a competent electrical engineer. The 
uppeal was accordingly dismissed with costs. 





COSLETTIZING.—We are asked by the ‘‘Coslett” Anti-rust 
Syndicate, Limited, to state witu regard to the process of 
** Coslettizing,” to which a short reference was made on page 469 
of our issue of the 28th ult., that it has been patented in all the 
principal countries of the world, including Great Britain. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The annual ladies’ 
night of this Association was held on Saturday last, October 29th, 
at the Abercorn Rooms, Great Eastern Hotel, under the chairman- 


| ship of Mr. A. E. Penn, the chairman of the Association. The 


visitors and guests to the number of one hundred dined together, 
and an enjoyable evening was spent. 

ConcEerT.—The Ordnance Athletic Club, composed of employees 
of the Electric and Ordnance Accessories Company, Limited, held 
their first concert of the season of Friday evening last at the King 
Edward VII. Hotel, Birmingham. The proceedings commenced at 
8 p.m. with Mr. J. D. Morrison, secretary of the company, in the 
chair, and Mr. A. Willmott, assistant works manager, in the vice- 
chair, these two gentlemen being supported by several of the heads 
of departments and ofticials of the Urdnance Athletic Club. The 
programme consisted of some fifteen items, and gave considerable 
pleasure to about 150 members and friends. 

NEW FAIRFIELD TORPEDO DEsTROYERS,—The new torpedo-boat 
destroyer Cameleon—the first to be completed of a new type of 
destroyer burning oil fuel only—which was launched in June by 


| the Fairfield Shipbuilding and Engineering Company, Govan, has 


just passed through a series of exhaustive trials on the Clyde and 
returned on Friday evening last to Fairfield Dock to get her 
finishing touches before being handed over to the Admiralty. The 
contract speed was 27 knots, but during a part of the full power 
trial on Friday she steamed at over 30 knots, ‘T'wo sister 
ships—the Comet and the Goldfinch—also from the Fairfield 
stocks, are at present being prepared for their trials. 

DREDGER BUILDING.—Wm. Simons and Co., Limited, Renfrew, 
launched on October 18th, with steam up and ready for work, « 
twin-screw hopper barge named Peewit, of 600 tons capacity and 
10 knots speed, built to the order of the Bombay Port Trustees. 
She is the eighth dredging vessel built by the tirm for the Bombay 
Port Trust, and will be employed in connection with the improve 
ments now being carried on at that port. Simons and Co, hava 
been awarded the contract to build a new dredger for the 
Canadian Government for use in connection with the deepening of 
the harbour at Prince Rupert, the new Pacitic terminus of the 
Grand Trunk Pacific Railway, and at other places in British 
Columbian waters. ‘There was, it is believed, severe competition 
by leading American shipbuilding firms who build dredgers, and 
the tender of the Scottish firm was £42,000—much below those of 
the Amerivan tenderers, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

On all hands it is hoped that a settlement of the boiler- 
makers’ dispute will not be long delayed, since the continuance of 
the disagreement is interfering with some branches of the steel 
trade, aud also with other industries. 

The Steel Trade. 

It was announced on October 29th that on the previous 
day a meeting had been held to consider a revision of English 
steel joist prices, and that as a result the quotation had been raised 
by 5s., making the new figure £6 10s, Joists, therefore, have 
come into line with other descriptions, notwithstanding the pre- 
yailing continental competition. Other sorts of steel are in good 
demand at the following rates:—Bessemer sheet bars, £5; 
Siemens, £5 2s. 6d.; angles, £6 12s. 6d. to £6 15s.; girder plates, 
£7 2s. 6d. to £7 5s.; mild steel engineering bars, £6 15s, 


Manufactured Iron. 

Regular deliveries are being made of bars and sheets 
under the contracts recently booked, and prices are moderately 
well maintained, but new business is scarce, consumers having 
apparently for the present satistied their requirements. Makers 
quote : —Marked bars, £8 ; unmarked, £6 2s. 6d. to £6 5s.; sheets, 
doubles, £7 15s. to £7 17s. 6d.; galvanised corrugated sheets, 
£11 5s. to £11 10s.; hoop iron, £6 15s.; and gas strip, £6 10s. to 
£6 12s. 6d. 


Pig Iron. : 

Producers both of forge and foundry descriptions of pig 
iron are well off for orders, and operations are proceeding steadily 
at the furnaces in satisfaction of the contracts made at the turn of 
the quarter. There is very little additional business being done. 
Quotations are well main ained at :—Staffordshire common, 48s. 6d ; 
part-mine, 51s, to 62s ; best all-mine forge, 85s.; foundry, 90s. ; 
cold blast, 115s.; Northampton, 49s. 6d.; and Derbyshire, 51s. 6d. 
to 52s. 6d.; with North Staffordshire forge, 50s. to 51s.; and best, 
58s. to 59s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday. 


Slight Improvement in Pig Iron. 

ALTHOUGH trade in pig iron in this district is far from 
what could be desired, there has been a slight improvement to 
note on spot. A better inquiry is reported, and some fairly good 
orders have been put through. Makers, however, do not shuw 
much disposition to commit themselves over next year, except at 
premiums of 6d. and Is. per ton over present rates. Durinz the 
week some sorts of Scotch foundry iron are 6d. to 1s. per ton 
dearer, and the same may be said of West Coast hematite, where 
stocks are on the decrease. Middlesbrough brands have hardened. 
There is not much change to note in other sorts, but the close was 
firmer than last week. 


Finished Iron and Steel. 
All departments are well sold, and joists have been ad- 
vanced 5s, per ton, 


Copper, Lead, Tin. 
Copper: There is a quieter feeling all round, with no 
change to note in quotations. Sheet lead: Quietly steady. Tin: 
English ingots about £2 per ton higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, 54s.; Derbyshire, 54s. 6d.; Northamptonshire, 55s. 3d. to 
55s. 6d.; Middlesbrough, open brands, prompt, 58s. 4d.; October- 
December, 58s. 10d.; January-March, 5s. 1d. to 59s. 4d. Seotch: 
Gartsherrie, 62s. to 62s 6d.; Glengarnock, 61s.; Eglinton, 60s., 
delivered Manchester. West Coast hematite, 66s. 6d. to 67s.; East 
Coast ditto, 64s 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
60s. to 60s. 6d.; Glengarnock, 59s.; Eglinton, 58s. Delivered 
Preston: Gartsherrie, 61s. to 6ls. 6d.; Glengarnock, 60s.; Eglin- 
ton, 59s. Finished iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, 
£8 to £8 2s. 6d. Steel: Bars, £7; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s. 6d.; plates for tank, girder, and bridge work, £7; English 
billets, £5 to £5 5s.; foreign ditto, £4 15s. to £4 17s. 6d.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £73; tough 
ingot, £63 to £63 10s.; best selected, £6% to £63 10s. per ton ; 
copper tubes, 84d.; brass tubes, 6#d. to 63d.; condenser, 7#d. to 
74d.; rolled brass, 6$d.; brass wire, 63d.; brass turning rods, 64d. ; 
yellow metal, 64d. per lb, Sheet lead, £16 10s. per ton. English 
tin ingots, £167 per ton. 


The Lancashire Coal Trade. 


The attendance on the Manchester Coal Exchange on 
Tuesday was larger than usual, and the labour troubles, both in 
South Wales and the Burnley district, were the chief topics of 
discussion. At present the strike movement has not developed 
any particular inquiry so far as the Manchester district is con- 
cerned, though it is very noticeable that there are heavier ship- 
ments on contract account from the Ship Canal, than has been the 
case for some time past. There was also more business reported 
in house coal, and slack and engine fuel had a hardening tendency 
generally. Quotationsare :—Best Lancashire for domestic purposes, 
lds. to 16s.; seconds, 13s, to 14s.; common, 10s. 10d. to 12s.; 
round furnace coal, lls. to 11s. 6d.; best burgy, 10s. to 10s. 6d.; 
best slack, 8s. 6d. to 9s.; medium, 8s.; common, 6s, 3d. to 7s., at 
the pit. Coal for bunkering purposes, scree ed, 9s. Yd. to 10s. 6d. 
unscreened, 9s, 3d. to 9s. 9d., delivered Manchester Ship Canal. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 

The past week has seen no change in the condition of the 
hematite pig iron trade, The general demand for iron has in no 
way improved, and the presence of the lock-out is not likely to 
allow any betterment yet a while. There is no disposition on the 
part of users of iron to place large contracts, and there is some 
dealing from hand to mouth. For forward deliveries of iron there 
is not much call. Makers are quoting 66s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. They are doing 
a steady business. J.ocal steel makers requirements are much the 
same, for they have not worked on shipbuilding material for some 
time. For special sorts of iron the demand remains steady, if 
limited. The best qualities are quoted at 69s. and 70s. 
e ton. The business being done of late in warrant iron has 

en very slow, and the current price runs about 65s, 6d. 
per ton net cash, with 66s. per ton quoted at three months. The 
stores of warrant iron are held tightly, and represent in the 
aggregate 31,588 tons, Sa on the week. The 
demand for iron ore is brisk. ] requirements are pretty good, 
and a business of volume is doing on general home account. Good 





shipments have been made to Scotland, and ore has also been sent 
to the Tees from Barrow. Good average qualities of ore are quoted 
at lls. to 16s., with the best sorts up to 20s. per ton net at mines. 
The importations of Spanish ore have been quiet of late, and only 
one steamer arrived in Barrow last week. The present price of 
this class of ore varies from 12s. to 20s. per ton. The supply is not 
very liberal at present. The imports of Irish ore are quiet at 
present. 


Steel. 

At the Barrow steel works there is a fair amount of 
activity in the rail mills and in some of the smaller departments. 
The demand for rails is steady, but not particularly brisk. Some 
good deliveries have been made of late for shipment abroad. 
Heavy sections of steel rails are most inquired after, and these are 
guoted at £5 7s. 6d. per ton. For light rails, which are quoted at 
£6 5s., there is not much of a demand, and heavy tram rails at 
£8 ‘0s. also represent a quiet business Tin bars and billets are 
being rolled at Barrow. These are on home account and are 
shipped from Barrow docks to Ellesmere Port, West Bank, &c. 


Shipbuilding and Engineering. 

These trades present no new features. No confirmation, 
if any will be given, is to hand with respect to reports of recent 
placings of Admiralty work with the Barrow and other yards. The 
demand for new tonnage is quiet at present. There are huge 
orders for liners to be placed at some time or other, but nothing 
definite is known yet. It may be some time before the work is 
given out, 


Shipments. 
The shipments of pig iron last week from West Coast ports 
reached 4774 tons and stee! 5024 tons, a combined total of 9798 
tons. This compares with 10,533 tons in the corresponding week 
of last year, and gives a decline of 735 tons. The shipments this 
year stand now at 594,198 tons, as compared with 514,551 tons, an 
increase of 69,747 tons. : 


Fuel. 

There is a steady demand for coal. Good steam sorts of 
Lancashire or Yorkshire cual are quoted at 12s. 6d. to 16s. per ton. 
East Coast coke is in good steady demand at 22s, per ton delivered 
to West Coast works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

ApakT from the sustained activity in the production of 
armament material, there is no great amount of work on hand in 
other branches of the heavy trades, although makers are busy on 
forgings and castings for shipbuilding use. The continued lock- 
out of the boilermakers has caused a good deal of disappointment 
locally, as it does not encuurage the placing of fresh orders. In 
the lighter steel trades, such as cutlery, tool steel, and the crucible 
steel industry generally there is considerable activity. As regards 
cutlery and the electro-plate trades much of the improvement is 
seasonal, but there continues to be a very steady intlow of orders 
from the Culonies and other overseas markets. Special steels are 
likewise in continued request from abroad, although the demand is 
not on the heavy scale as was the case some months ago. 
America appears to have satisfied her wants for the time being. 
The demand for files from home engineers is still below the 
average, but some hope is entertained of an improvement before 
the spring. 


The Coal Trade. 

The colder weather has given a fillip to the house coal 
trade, and although orders are not yet up to winter scale, collieries’ 
books are better filled, and a very steady tonnage is going forward 
on contract account. London merchants are not yet sending in 
full requirements, but country station and Eastern Counties’ 
orders are better. There is less evidence of price cutting for 
prompt supplies, although some cheap ‘‘ spot” lots are to be had. 
Quotations remain:—Best Barnsley, 13s. 6d. to 14s. 6d.; ditto, 
secondary sorts, 10s. 6d. to 11s. per ton. 


Steam Coal. 

The marked decrease in the tonnage going for shipping is 
depressing the market for steam fuel, but the labour troubles in 
South Wales are assisting the position here to a considerable 
extent. Some orders for various classes of fuel have been diverted 
to this district. The demand for industrial consumption continues 
strong. There is also a restriction of output. Next season’s 
shipping contracts are being canvassed, but nothing has been 
arranged so far. Spot lots are on offer at easier prices, Current 
pit quotations remain at 8s. 6d. to 8s. 9d. per ton. 


Slacks and Coke. 

There is a very steady market for slacks. The reduction 
in the working week at the pits is a factor to be taken into 
account. Best washed coking smalls are in good demand at firm 
prices. It is reported that the Cunard Steamship Company has 
placed their annual contract for best bunkering fuel largely in this 
district. Quotations at pits:—Best washed smalls, 5s 6d. to 6s.; 
best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. 
Coke continues very firm at late rates: Best washed, 12s. 6d. to 
13s.; unwashed, 11s. to 12s. per ton at the ovens. 


The Iron Market. 

No revival can be noted in the pig iron market. Con- 
sumers are still postponing any serious business, and sellers are 
only able to put through small transactions. Deliveries are well 
taken. There is a satisfactory trade in semi-steel, and the demand 
for tinished iron, except hoops, may be said to be brisk compared 
with what was the case a few munths ago ; but while there is this 
better arrival of specitications, new contracts are very difficult to 
book. There is a poor sale for scrap iron and steel, but holders are 
not pressing sales. Merchants report that makers of Siemens’ acid 
steel are making large use of the Swedish briquetted ore, which has 
come on the market in recent years. Best brands of hematite are : 
—West Coast 79s. to 80s., East Coast, 74s. to 75s. Other quota- 
tions are :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 
foundry, No. 4 forge, mottled and white, 49s. 6d.; basic, 52s.; 
Derbyshire, No. 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. 
to 49s., all per ton net, delivered Sheffield or Rotherham. East 
Coast hematites, mixed numbers, 71s., less 2} per cent. discount. 


The Steel Trades, 

As previously reported, there is a great deal of activity in 
the steel trades in special lines. A few additional orders, chiefly 
Indian and South American, have come in for railway material, 
but the majority of the makers of this class of steel have not 
enough work on hand to keep them regulariy employed. The 
activity of the armament firms is benetiting a wr of the 
smaller concerns which supply them with various kinds of material, 
and they are, moreover, not competing so keenly for orders on the 
market. The steel foundries are kept busily engaged. It is the 
general opinion among manufacturers that there is a good deal of 
work to come forward, which is temporarily kept back pending 
a more settled state of the labour world and an easier condition of 
the money market. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A very fair business in Cleveland pig iron has been done 
this week, and the tone of the market is altogether cheerful and 
encouraging, for it is generally expected that next year will be a 
more active time than has been experienced for several years, and 
consumers show a strong desire to buy for delivery next half-year. 
Better prices have been realised this week for Cleveland pig iron 
than have been known since the latter part of August ; in fact, 
warrants went up on Monday to 50s. ld. cash buyers. For 
over two months such a figure as 50s. was not named. 
That quotation has not, however, been maintained, a reaction 
having brought the price back to 49s. 10d. Fair orders were 
booked in the early part of the week, and producers are now in a 
good position. For early f.o.b. deliveries of No, 3 Cleveland 
G.M.B. pig iron they have kept the price at 50s., while No. 1, 
which is not in good supply, has been realising 53s. 3d. per ton ; 
No. 4 foundry at 48s. 9d.; No. 4 forge at 48s. 6d.; and mottled 
and white at 48s. The lower qualities, like No. 1, are only in 
small supply, and only of No. 3 is there a plethora, that being 
shown by the fact that, apart from any stock which the producers 
themselves have, Connal’s hold not far short of half a million tons 
of that quality ; but the output is not being reduced, as it is 
believed that next year the demand will improve enough to take up 
a considerable part of the iron that is now in stock. 


Hematite Pig Iron. 

Producers of Eust Coast hematite pig iron continue to 
speak well of their business; they are well situated as regards 
orders, and have small stocks, while at the same time they have 
not to contend with the competition of stocks in the public stores 
in this district, for Connals have had no hematite iron in their 
yards for the last four or five years. Lodging this description of 

ig iron in the public stores has lately been out of fashion in the 
North-East of England. Mixed numbers cannot be bought for early 
delivery under 63s. 6d.; for first quarter 1911 the price is 64s., and 
for the second quarter 65s. Rubio ore is rather dearer, if any- 
thing, in price, though the r+tes of freight have become somewhat 
easier, and very few consumers are buying, as freights will probably 
be lower again when the Baltic season is over, and the steamers 
engaged in that trade have to find cargoes elsewhere. That may 
help to bring down the price of the ore. Rubio ore for current 
quarter’s delivery in Tees can be bought at 20s. 9d., but for first 
quarter of next year 21s. 6d. is asked. Gellivare ore is firm at 22s. 
to 25s. per ton delivered at East Coast ports, according to quality. 
Practically all the Swedish ore that is to come from Lulea and the 
Northern Baltic during the present shipping season has been dis- 
patched, but during the winter supplies will be procurable vid 
Narvik. Good deliveries of manganese ore from India are 
reported. 


October Return of Stocks. 

The market has been somewhat strengthened by a better 
return of stocks of pig iron fur October than was expected. Av the 
close of the month Messrs. Connal and Co. held in their public 
stores 486,492 tons of Cleveland pig irun, an increase for the month 
of 13,442 tons. In September the increase was 15,061 tons, and in 
Angust 15,061 tons, while the increase since January Ist has been 
97,174 tons. The stock at October 31st consisted of 440.708 tons 
of No. 3, 36,885 tons of No. 4 foundry, and 8899 tons of other pig 
iron not deliverable as standard. 


October Exports of Pig Iron. 

Traders were agreeably surprised to tind the exports of 
pig iron from the Cleveland district during October considerably 
more satisfactory than in the first half of the month they prumised 
to be, the exports during the latter half of the month being very 
brisk, and whereas in the first fortnight the shipments were the 
worst of any month this year, the total, after all, was only ex- 
ceeded by those of April and June. Altogether 111,374 tons were 
shipped last month, that exceeding the October average of the last 
decade by 1563 tons, a result which was not expected. The 
September shipments were less by 3} per cent ; while those of 
October, 1908, were 7? per cent. less, but in October of last year 
the return was 12} per cent. more than that of last month. It is 
satisfactory to note increased demands from Germany, France, 
Belgium, Canada, and India. To Canada the quantity—12,245 
tons—was the best on record, and it was the largest sent to any 
country last month. To Italy there was a considerable falling off, 
due mainly to the competition of Germany ; and a reduced ton- 
nage was forwarded to Scotland, because the Ski: ningrove Iron 
Company has consumed at its new steel works a greater pro- 
portion of the produce of its blast furnaces, so that there was 
less to spare for the Scotch market, which has hitherto taken the 
bulk of its make of pig iron. 


Ten Months’ Shipments. 

The exports of pig iron from the Cleveland district during 
the ten months of this year reached 994,501 tons, which was the 
smallest quantity in the first ten months of any year since 1905. 
It was 23,644 tons less than last year, and was much below the 
best on record quantity—1,507,437 tons in the year 1907. In that 
year Germany took 432,710 tons of pig iron from Cleveland, this 
year only 126,620 tons; North America, 251,706 tons, against 
92,675 tons ; and Scotland, 353,970 tons, against 285,771 tons. 


Manuf ctured Iron and Steel. 

The demand for finished iron and steel improves, and if 
it were not for the lock-out in the shipbuilding industry, specifica- 
tions would more freely come tohand, and prices move upwards. Not 
for several years have the plate and angle manufacturers had such 
full order books as at present, but they cannot get on with them as 
the shipbuilders cannot furnish the specifications, and operations at 
the mills are a good deal dislocated, some works being closed alto- 
gether. The rail mills are more actively employed, as also are the 
sheet mills, and increased shipments are reported, especially to 
South America, India, Australia, Egypt, and South Africa. Last 
month 10,916 tons of manufactured iron and steel were despatched 
from the Tees to South America, 9996 tons to Australia, 11,465 
tons to India, 9164 tons to Egypt, and 7480 tons to South and 
East Africa ; but a slackening of deliveries to Japan is to be noted. 
Altogether 71,946 tons were shipped from the Tees last month of 
finished iron and steel, against 53,053 tons in October, 1909, and 
for the ten months 563,497 tons, against 531,833 tons in the corre- 
sponding period of 1909. No changes in quotations for manu- 
factured iron and steel are to be reported this week, but in several 


| branches advances are likely to be made soon. 


Shipbuilding. 

Business is considerably dislocated by the lock-out of the 
‘*black squad ” at the shipyards, otherwise it would have been the 
briskest that has been known for several years, if not actually the 
best on record. Few shipowners have the courage to order new 
vessels just now, though there is greatly increased employment 
for steamers, and at considerably more satisfactory rates than 
have been known for the last two or three years. But R. and W. 
Hawthorn, Leslie and Co., of Hebburn-on-Tyne, have just secured 
an order for a 15,000-ton deadweight steamer, and William Dox- 
ford and Sons, of Sunderland, are commissioned to build two 
steamers, each of about 800 tons deadweight for Mr. Wilhelm 
Wilhelmson, of Tonsberg, to run between Norway and Sweden and 
South Africa and Australia, The launches in this district agin 4 
October were few, as the vessels could not be completed for lac 
of hands, Only three were launched on the Tyne, as compared 
with eight in October, 1909. On the Wear there were no launches 
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during October—a circumstance that is probably unparalleled in 
the history of Sunderland. Ship repairing is much affected by 
the lock-out, for owners will not send their vessels here; they 
prefer to give the work to districts where the work can be dealt 
with expeditiously, so that Antwerp, Rotterdam, Cardiff, and 
Liverpool are profiting at the expense of this district and the 
Clyde. Shipowners are not even asking for tenders from the 
parts affected by the lock-out. Lord Furness has been elected 
chairman of Palmer's Shipbuilding and Iron Company, Limited, 
of Jarrow-on-Tyne, in succession to Sir Charles Bright McLaren, 
who has resigned. The latter, in submitting his resigna- 
tion, strongly recommended that Lord Furness should succeed 
him, and Lord Furness has agreed to accept the position at the 
unanimous request of the members of the board of directors. The 
thanks of the board were tendered to Sir C. B. McLaren for his 
valuable services to the company during the many years he has 
occupied the chair. Lord Furness will now be in a position to 
carry out the scheme of naval shipbuilding with which he is 
credited. His proposal is to acquire, for atime at least, the yard 
of Robert Stephenson and Co., at Hebburn. At the Stockton 
wharf of the Tyne-Tees Shipping Company this week R. Roger and 
Co., of Stockton, have been exhibiting in working order a new 
ship’s davit—Schmidt’s—of which they are the manufacturers. 
The special feature of this new invention is that a boat with a 
full complement of people can be lowered in three minutes by one 
man, and that the boat is firmly and instantaneously checked by 
the movement of one lever. When inboard the keel of the boat 
rests upon two excentric cams capable of taking its full weight. 


Engineering. 

Richardsons, Westgarth and Co., at their Hartlepool 
works, have just completed what is claimed as the largest installa- 
tion of marine evaporators in the world. It is for the turbine 
steamer France, which is being built at St. Nazaire for the Com- 
pagnie Générale Transatlantique. The separate units, of which 
there are four, are also the largest yet made, each having a 
capacity of 200 tons per 24 hours. The arrangement has been 
designed by Mr. D. B. Morison, the head of the works, and it is 
such that engineers will be able to increase the size and reduce the 
number of units on warships and merchant steamers of large 
power, thereby reducing weight, space occupied, and initial cost. 
On Sunday last the Darlington Railway Plant and Engineering 
Company moved bodily from one site to another 240ft. away, a 
large pattern store and store loft 90ft. long by 30ft. wide, and 
that over three lines of railway. The building and contents 
weighed over 100 tons, and the transfer was accomplished without 
breaking even a pane of glass. The company is considerably 
extending its works at Darlington. 


Coal and Coke. 

The labour troubles in the mining industry of South 
Wales have quite altered the condition of the coal market in this 
district, the inquiry having become quite brisk, and generally 
higher prices are looked for. Last week dulness and weakness 
were the characteristics of the market, now the opposite are 
reported. A greater demand for north country coal may well be 
looked for, particularly for steam coal. Shipments are good, but 
would be brisker if there were not a scarcity of steamers. It is not 
so much a question of the rates now as of the ability to secure the 
steamers. Best gas coals are at 9s. 74d. per ton; coking and 
bunkers, 8s. 9d. House coals are in better request, as also is coke 
of all kinds, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook. 

BUSINESS prospects have again to some extent been 
clouded by labour troubles. In addition to the strike in the 
Welsh mining trade, which might, indeed, bring some temporary 
advantage to this district, there is the possibility of a stoppage of 
work at the Scotch collieries. Theenginemen having been refused 
an advance of wages, gave notice at the end of last week to ter- 
minate their engagements at the end of a fortnight ; and unless 
better counsels prevail, there is a prospect of the collieries being 
closed a week hence. It is hoped this result may be averted ; but 
in the meantime it has had an unsettling effect. We are now in 
the ninth week of the shipyard lock-out, the evil effects of which 
have been gradually spreading to other branches of trade, and it 
is hoped that the second ballot of the men now being taken may 
be of such a nature that work can be resumed some time in the 
course of next week, 


The Pig Iron Warrant Market. 

A considerable business has been done in the pig iron 
warrant market at higher prices. There is an impression in the 
market that iron has not risen in value to the extent that is 
warranted by the general state of trade. Advices from the 
Continent and America have been somewhat more encouraging, 
and the inquiry from abroad for iron and steel manufactures has 
been such as to foster the expectation that a spell of good trade 
may be experienced. Business has been done since last report in 
Cleveland warrants from 49s. 9d. to 50s. 1d. cash, 50s. 1d. to 
50s. 5d. one month, and 51s. to 51s. 2d. three months. Sales of 
Cleveland iron have also taken place at 50s. 14d. for delivery in 
seven days, and at 50s. 3d. for ten and twenty days. 


Scotch Pig Iron. 

The demand for Scotch pig iron, after recent purchases of 
considerable amount, has been comparatively quiet, but there has 
been a firmer tendency in prices. Free at ship at Glasgow, Govan, 
and Monkland, Nos. 1, are quoted 57s. 6d.; Nos. 3, 56s. 6d.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 62s. 6d.; 
No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 63s.; Nos. 3, 
58s.: Shotts, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Summerlee, No. 1, 
64s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No.1, 81s.; No. 3, 60s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock, at Ardrossan, 
No. 1, 64s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 60s. 6d.; 
No. 3, 58s.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 
58s. 6d. per ton. The amount of the pig iron output is fully 
maintained, there being 84 furnaces in blast in Scotland, compared 
with 82 at this time last year. Of the total 43 are making hema- 
tite, 36 ordinary and special brands, and 5 basic iron. The 
accountant of the Conciliation Board reports that the prices 
obtained for pig iron warrants during August, September, and 
October have been such that the blast furnacemen are entitled to 
an = of 24 per cent. in their wages during the next three 
months. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7550 tons, showing a decrease of 628 tons com- 
pared with the quantity despatched in the corresponding week of 
1909. The arrivals at Grangemouth of pig iron from Cleveland and 
district were 8504 tons, being 1349 tons more than in the corre- 
sponding week, and there is a total increase in these imports for 
the year to date of about 16,000 tons. 


The Hematite Iron Trade. 
The deliveries of hematite pig iron to consumers are on 
a moderate scale, but the tone of the market has been steady. 
Cumberland warrants are quiet, the market quotation being 
65s. 14d. for delivery f.o.b. Cumberland ports. Scotch hematite 


ig iron is quoted by merchants 68s. 6d. to 69s. for delivery at 
Jest of Scotland steel works, A large amount of iron is going 





into consumption, but were the lock-out at an end, the require- 
ments of steel makers, it is believed; would be materially 
increased. Bilbao ore is now coming forward in larger quantities, 
and the imports from other districts are also well maintained. 


Malleable Iron and Steel. 

The orders recently placed in the malleable iron trade are 
understood to have been comparatively large before the advance of 
5s. per ton came into force; but at the advanced prices, so far as 
can be ascertained, comparatively little business has been done. 
Some ofthe works this week did not secure full time, but, of course, 
this may be due to temporary causes. Complaints are made of 
keen competition on the part of the Continent, and especially by 
Belgium. The state of matters at the steel works has been un- 
satisfactory, a proportion of the plant being reported idle owing 
to lack of specifications for shipbuilding material. On the other 
hand, the makers have been able to give extra good despatch to 
general orders for material, buth for home use and shipment. 
The demand for sheets continues good, and foreign and Colonial 
work comes forward with freedom. 


Engineering and Ironfounding. 

There is a notable lack of orders in the locometive engi- 
neering department, and one large works in Glasgow is working 
short time. Pipe;founders are understood to be dealing with 
inquiries which may add considerably to the work now in hand. 
The prospects of the sugar-crushing machinery makers are re- 
ported to be be very promising. Tube makers are well supplied 


with orders, but prices are unsatisfactory. Marine engineers are | 


generally busy, and their work is getting ahead of that of some 
other ironworkers in connection with shipbuilding. 


The Coal Trade. 
The coal market has this week been in an unsettled con- 


dition. The state of matters in Wales ought, in ordinary cir- 
cumstances, to have already firmed up the market here, but 


apprehensions of trouble throughout the Scottish coaltields owing | 


to a threatened strike of engine-minders has prevented business 
being undertaken except for prompt delivery. An advance of 1s. 
per ton, declared by the coalmasters to take effect from Ist 
November, has not apparently been generally realised ; but the 
home demand for hotse coal is increasing with colder weather, 
and full recent prices are more readily paid. The shipping quota- 
tions are irregular. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Last Week’s Coal Trade. 





—— 


all less 24. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s, 6q.. 
through, 14s. 9d. to 15s.; small, 10s. to 1ls., all less 4: 
patent fuel, 18s, 3d. to 13s. 6d., less 24. ' 


Central Argentine Railways. 
Orders for 120,000 tons large steam have been secured }; 
Lewis Merthyr Consolidated and the Yorkshire Standard Stea,, 
Coal Company. Price round about 15s. 6d. to 15s. 9d, 


Iron and Steel. 

Now that Dowlais and Ebbw Vale have obtaine:) ample 
—— of iron ore, work has been conducted more briskly. Last 
week, at the former, the Bessemer and Goat Mills worked foyp 
days and the Big Mill about five days. At the Goat Mill the chief 
produce was tin bar billets and steel sleepers, while the big Mil] 
was chiefly occupied with pit props, arches, angles, &c., wit!) light 
colliery rails. India was the principal destination of the slevpers 
18,000 boxes going to Kurachee and Bombay and 800 in a econd 
nw ey It is of interest to Wales to note that the East India 
Railway Company, which operates 2477 miles of railway track, has 
been ordering large quantities of steel fish-plates from Middles 
brough, and 800,000 tons of dog spikes for timber from (iuest 
Keen and Co. ; its steel rail order goes to Middlesbrough. ales 
imported this week 2835 tons steel billets from Bruges anc three 
consignments of pig iron from Grimsby, Whitebaven and M ‘dies. 
brough. Swansea imported last week 3000 tons pig, 58 serap 
steel, 2150 tons iron ore. Lydney is importing pig freely. 


Latest Quotations, Swansea. 

Pig iron, hematite mixed numbers, 65s. 14d. cas!) and 
month ; Middlesbrough, 49s. 11d. cash, 50s, 3d. month ; Scotch, 
55s. cash, 56s. 3d. month ; Welsh hematite, 69s. to 70s. d.d.; 
East Coast hematite, 68s, to 69s. ¢.i.f.; Welsh Coast, 60s. to 
70s,, cif. Steel bars: Siemens, £5 to £5 2s. 6d.; Bessemer, 
£5. Iron ore, Rubio, Newport or Cardiff, c.i.f., 19s. 6d. to 20s, 
Other quotations :—Copper, £57 2s. 6d. cash, £58 2s. 6d. three 


months. Lead: English, £13 15s.; Spanish, £13 5s. Spelter, 
| £24. Silver, 25tid. per oz. 
Tin-plate. 
There is no abatement in the vigorous conduct of this 


industry. From Llanelly to Lydney the mills are being worked 
with great regularity, and in several quarters new ones are being 
projected. Swansea had a bumper production last week, having 
shipped 125,413 boxes and received from works 103,807 boxes, 
Stocks now are 178,220 in boxes and warehouses. The latest news 


} from the head centre, and similarly from the whole district, is that 
| a steady business is being done in all quarters; the market very 


| firm, and general conditions unchanged. 


Makers’ quotations :— 


| Ordinary tin-plate, ]4s. to 14s. 1}d.; ternes, 25s.; C.A. roofing 


| sheets, £9 5s. 


to £9 10s.; big sheets for galvanising, £9 5s. to 


| £910s.; finished black plates, £11 15s. per ton; galvanised sheets, 


THERE was a good deal of perplexity last week amongst | 


the coalowners. A more unsettled time has not been experienced 
for long, states a coalowner. No one knew what would happen. 
Some feared that a great strike was coming, and that inflated prices 
would follow ; others that, as in the case of former trade storms, 
the crisis would pass and prices be little affected. The rumour 
that the Cunard liners were going in for Yorkshire coal did not 
improve matters. Coalowners endeavoured to get higher prices, 
but up to the end of the week there was little change, and best 
large steams left off at 16s. to 16s. 3d.; best seconds, lis. 3d. to 
15s. 9d.; while house coal remained firm and other bituminous coals 
steady. Patent fuel was also firm, and coke too. Old authorities 
were inclined to trust to the common sense of the collier, and 
believe that matters would right themselves, especially in view 
of the winter. 


Latest Coal Prices on ’Change. 
Coalownersare holding out for bigher prices, but quotations 
are only slightly disturbed, and thongh colliers remain out in 


24 g., £11 5s. to £11 10s.; block tin, £167 cash, £167 5s. three 
months. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 19th, 
THE New York Central Railroad Company will award the con- 
tract for terminal construction in this city for a large amount of 


| steel, the delivery of which will begin in November. The steel- 


several quarters, there is an undercurrent of belief that the present | 


trouble will pass. One fact is certain, as often commented upon in 
this column, the industrial barometer is remarkably delicate, and 
considerable trade has already been lost to Wales. Northern 


has been sent away. The reaction upon the Welsh collier is 
certain to bea serious one. Some of the old authorities regard 
the scare as transient and advise caution. 


forward business, of course, little was being done. Prominent actors | 


in the industrial chess play holding their hands to see what was 


‘likely to turn up,” meantime, some coals were cleared off the | 


market, the run having been marked ; best bunker smalls were in 


this category. The French State railways are in the market for | such a condition that a sudden demand may break out at any 


93,000 tons Monmouthshire large, for delivery over 1911, tenderers | 


to have option for one or two years ; proportion of smal] not to exceed 
30 per cent. in passing 1} screen, ash less than 8 percent. As 
showing the tendency to run on Monmouthshire coals this notice 
of the French State railways may be noted. They are now quoted 


Latest :—For spot coals still abundant in the lower 


were placed. 
Best large steam, 16s, 3d. 


qualities and recent figures accepted. 
to 16s. 6d.; best seconds, 15s. 6 
to 15s. 3d; best drys, 15s. 6d. to 16s. 3d.; ordinary drys, 
l4s. to 14s. 9d.; best washed nuts, 12s. 6d. to 13s.; seconds, 
lls. 6d. to 12s.; best washed peas, Ils. 6d. to 12s.; seconds 
10s. to 11s.; best bunker smalls, normal; best ordinaries, 7s. 9d. 
to 8s. 6d.; cargo smalls, 6s. 6d. to 7s. 6d.; inferior kinds, 


6d. to 16s.; ordinaries, 14s. 9d. | 


been at any time. 


6s. to 6s. 6d.; best Monmouthshire black vein, 14s. 9d. to lds. 3d.; | 


ordinary Western, 14s. to 14s. 6d.; best 
seconds, 12s, 9d. to 13s. Bituminous: Very best households, 
17s. to 18s.; best ordinaries, 14s. 6d. to 16s.; No. 3 Rhondda, 
large, 17s. to 17s. 3d.; brush, 13s. to 13s. 6d.; smalls, 9s. 6d. to 
9s. ; No. 2 Rhondda, lls. 6d. to 11s. 9d.; through, 9s. 6d. 


to 10s. ; smalls, 6s. 9d. to 7s.; patent fuel, 14s. 3d. to 15s. 3d. 
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furnace, 16s, 9d. to 17s, 3d. Pitwood, ex ship, 19s. to 19s. 3d. 


Newport, Mon., Coals. 

Shipments last week :—Foreign, 78,340 ; coastwise, 14,618 
tons. Market disturbed, but the strikes in Uhe Rhondda causing 
more inquiry for Monmouthshire coals. Stiffer figures likely ; 
smalls in better request. Latest:—Very best black vein, 14s. 6d. 
to 15s.; Western Valleys, 13s. 9d. to 14s. 3d.; Eastern, 13s. 
to 13s. 3d.; other kinds, 12s. 6d. to 12s. 9d.; best smalls, 
6s. 9d. to 7s. 3d.; seconds, 6s. 3d. to 6s. 6d.; inferiors, 6s. to 
6s. 3d. Bituminons: Best households, 15s, 6d. to 16s. 6d.; 
seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 14s. 9d. Coke: 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s. 3d. Pitwood, 
19s, to 19s. 6d. 


Swansea Coals. 

There was a marked improvement in the coal trade last 
week, which extended to all branches. In all, nearly 68,000 tons 
were shipped, and 14,450 tons of patent fuel. Latest:—This week 
the anthracite market is quieter ; inquiry for Swansea large slow ; 
better demand for red vein ; beans strong ; rubbly culm steady ; 
steam better demand ; Rhondda strike favouring Swansea coals :— 
Best malting, 22s. to 23s. net; seconds, 17s. 6d. to 18s. 6d. net ; 
big vein, 15s 6d. to 17s., less 24; red, lls. 6d. to 12s. 6d., 
less 24 ; machine-made cobbles, 21s. to 22s. 6d. net; Paris nuts, 
23s. 6d. to 25s. 6d.; French nuts, 24s, 6d. to 26s. net; German, 
24s. 6d. to 26s.; beans, 19s. 6d. to 21s. net; machine-made large 
peas, 10s. to lls. 6d. net; fine peas, 9s. to 10s. net; rubbly 
culm, 5s. 9d. to 6s., less 24; duff, 2s. 6d. to 3s, net. Steam 
coal: Best large, 16s. 6d. to 17s. 6d.; seconds, 12s, 6d. to 
13s. 3d.; bunkers, 9s. 3d. to 10s.; small, 6s, 9d. to 7s. 6d., 


Eastern, 13s. to 13s. 6d.; | 





makers will be disappointed in the decision that is anticipated not 
to build the projected bridge across the Hudson in the northern 
part of the city. The borings have failed to show a bed rock 
foundation as far as the operations have gone, and it seems it would 
be impracticable to go any farther. It is therefore anticipated 
that a tunnel will be bored, which, of course, will not be as 
advantageous to the steel industry as a bridge. There is, how- 
ever, enough projected work calling for steel in and about the 
city which will afford a large amount of work when the time 
comes. The railroad companies in genera! are pursuing an 
economic policy for reasons heretofore given, and the great steel 
interests have been conferring recently with a view to acting in 


scat . ; | he , with reference ice i tinuanc : 
collieries and Germany have benefited, and tonnage due in Wales | harmony with reference to prices during the continuance of the 


railroad policy of retrenchment and economy. Steel quotations 
are not in danger of material shading because of this understand- 


There is no great | DS: A large volume of work is pigeon-holed for an indetinite 
fund to draw upon, and the resolute action of coalowners should | period. The Pennsylvania Railroad Company purchased this 
suggest this advice. The market tone this week was better. For | “¢¢k 8000 tons of pig iron, mostly for delivery at the Altoona 


shops. Pipe manufacturers have purchased 10,000 tons this week, 
while other kinds of iron were purchased irregularly. A great 
many of the larger consuming interests instead of buying liberally 
for forward necessities are holding off in view of a possible further 
shading in prices, which is not very probable. The market is in 


time. Locomotive and car builders are not booking much 
business. Manufacturers of electrical equipment report scarcely 
any falling off. A general buying movement has developed in the 
copper trade. The movement started about ten days ago, and 


more firmly in the Cardiff market, though only a few transactions upwards of 100,000,(.00 pounds are reported to have been sold. It 


is stated that the supplies of copper are lower than they have 
Electrolytic is quoted to-day at 12§. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE firm of Hooghwinkel, Anthony Brown and Partners, con 
sulting engineers, of 24, Martins-lane, Cannon-street, E.C., has 
opened a branch office at Calle de Cadena, No. 2, Mexico City, 
under the superiotendence of Mr. Victor Braschi. 

Tue A.E.G. ELectric Company, Limited, asks us to state that 
it has opened an office in Birmingham, at Winchester House, 
Victoria-square, and that the telephone number is 4564 Central, 
Birmingham, and the telegraphic address ‘Circuit, Birmingham. 

WEBSTER AND BENNETT, Limited, of Atlas Works, Coventry, 





street, Westminster, S.W., to represent them in London and the 
South-Eastern Counties for the sale of the various machine tools 
manufactured by them. 

Hans RENOLD, Limited, bave opened an office in Kingsway 
House, Kingsway, W.C. It will be managed by Mr. Charles E. 
Holliday, M.I. Mech. E. They propose that at present the London 
office shall deal particularly with matters requiring personal atten- 
tion, but that ordinary inquiries and correspondence shall be 
addressed to Manchester as hitherto. 

ALEX. TURNBULL AND Co., Limited, inform us that Mr. Alex- 
ander Turnbull, the founder of the firm, bas retired from the 
managing directorship, which position he has held since the incor- 
poration of the company. He has agreed, however, to retain the 
chairmanship of the company, and to act as technical adviser to 
the Board. Mr. John H. Johnson has been appointed general 
manager. 








ConTRACTS.—Amongst theordersrecently received by the Mirrlees 
Watson Company, Limited, of Glasgow, for steam condensing plants, 
are barometric jet condensing plants for Henckell du Buisson and 
Co.; the Natal Estates Limited ; the Sociedad Anonima Azuearera 
Argentina Lacarona Estate ; the South African Sugar Refinery ; 
J. G. White and Co., Limited, and C. and W. Walker, Limited, 
Donnington, and for surface condensing plants for Erith Electric 
Works ; the Melbourne Electric Supply Company, Limited ; the 
British Thomson-Houston Company, for Dublin United Tramways, 
and low-level jet.condensing plants for the Harland Engineering 
Company ; North Blaina Collieries ; the St. Helens Corporation 
and’the Falkirk Corporation. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

DuRING the week now past a quiet, regular sort of trade 
was done, both in raw and in finished iron, On the whole, 
encouraging reports are given as regards employment and 
demand, and prospects are fairly good in most branches. Rates 
remain unaltered, nor is a change likely to take place in quota- 
tions in the present quarter. As reported last week, the Steel 
Convention has resolved to maintain the present prices for semi- 
finished steel in the first quarter of next year. 


Iron and Steel in Silesia. 
There was rather a revival in trade on the iron market 
last week, the amount of fresh work given out being pretty large. 


The Coal Market. 

\ little more animation has shown itself in the coal 
industry ; hitherto purchases in house coal have been confined to 
what was absolutely necessary, the exceptionally mild weather 
which has prevailed for many weeks having been unfavourable to 
the house coa) trade ; now a more extensive business is being done. 
Briquettes also are moving upwards, whereas coke is languid, 
consumers having bought rather largely before the advance in 
prices took place on the Ist of October. Shipments in coal from 
Rheinland-Westphalia to the Upper Rhine have been impeded 
by low water, and stocks on the South German coal market are 
rapidly decreasing, with the result that more firmness is generally 
exhibited. Deliveries in Ruhr coal to Belgium and Holland have 
shown « decrease in the week now past. 


Austria-Hungary. 

A fairly steady trade was done in the principal depart- 
ments of the iron and steel trade. The Austrian tin-plate mills 
have resolved upon a 4 per cent. advance in prices, owing to higher 
rates intin, which have increased quite 15 per cent. during the 
last two months, Orders for most articles come in regularly, and 
the mills and factories are satisfactorily occupied. Prices, unfor- 
tunately. do not show the slightest inclination to improve. Sales 
of the United Austrian Ironworks in September of this year have 
been :—-Bars and sectional iron, 335,669 q.; girders, 113,470 q.: 
heavy plates, 35,606 q.; rails, 35,624q. On the whole, coal meets 
with good demand, but on the Bohemian brown coal market 
rather a dull condition was reported last week. A reduction in 
freights to Vienna has been resolved upon ; it will be from 9 to 10 
crowns per ton for Bohemian coal to Vienna. Hitherto all endea- 
yours to find a good market for house coal in Vienna have been 
unsuccessful, partly because dealers had previously signed con- 
tracts with other firms, 


Slight Weakness in Belgium. 


A fluctuating and rather downward tendency was noticed 
in nearly all departments of the Belgian iron industry. In cases 
where the mills lack orders malleable iron has been easier in price ; 
bars for export can be bought at £4 15s. f.0.b. Antwerp, while the 
mills that are well supplied with orders ask and receive £4 18s. to 
£5 p.t. A normal trade is done in plates ; prices, however, show 
a downward tendency. Quietness prevails in the crude iron busi- 
ness ; scrap iron is neglected at weak quotations. The railway 
department continues in an excellent condition ; another order for 
10,000 t. sleepers has just been booked for Australia. Last 
week's most important event on the Belgian coal market was 
the large tendering for coal for the State Railways. Anxious 
to beat their English rivals, the Belgian coalowners had reduced 
their quotations 0.25f.,0.50f. and 1 f. p t., so that the prices quoted 
were 12.13f. and 14f. p.t. respectively, while for briquettes 18 f. 
to 19f. p.t. were quoted. Foreign offers were numerous; the 
rates quoted by Belgian firms wili, however, enablethe State Rail- 


ways to grant the greater part of the orders to inland ports. The 
prices for private consumers will also shortly be fixed. 
Good Condition in France. 
Prospects generally are regarded as favourable. The 


Office of Sale for Girders has been prolonged for another three 
years, and there is a fairly large amount of fresh work being given 
out. Although the costs of production have considerably 
advanced in consequence of higher prices for raw material, 
makers of finished iron have not yet been able to realise better 
prices. Merchant iron continues to stand at 170 f. to 175 f. p.t. 
in Paris; in the North 160 f. p.t. is quoted ; in the Marne dis- 
trict 175 f. to 180 f. p.t. is the ruling price, and the mills of the 
Centre and Loire Department realise 185 f. to 190 f. p.t. In 
the Paris retail business 190 f. to 200 f. p.t. is quoted for hoops 
and girders, and 195 f. for 3mm. plates. An advance in prices is 
not expected in the immediate future. A thoroughly firm con- 
dition prevails on the French coal market. ‘ 





THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
AssocIATION.—At the meeting on Monday, 14th November, 1910, 
at 5 p.m., a paper entitled ‘Foundry Plant, Machinery and 
Working,” by Mr. Ernest Timothy, graduate, of Halstead, will be 
read. Mr. W. H. Patchell, member of Council, in the chair. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The fifty-fourth session of this Institution was opened on 25th ult., 
in the Rankine Hall, at the Institution Buildings, Elmbank- 
crescent, Glasgow. Before a large attendance, Mr. C. P. Hogg, 
the retiring president, introduced Professor Archibald Barr, of 
Glasgow University, the new president, and afterwards moved the 
adoption of the annual report and treasurer’s statement. The 
membership, he said, was now 1645, as compared with 1650 at the 
beginning of last session, but the decrease was accounted for by 
the fact that they had been purging the roll. Their finances 
showed a satisfactory increase. The total paid in subscriptions was 
£2370, and the balance on the year’s working was £340. There 
was now only a debt of £281 on their new buildings, and he 
appealed to the members to clear this off during Professor Barr's 
term of office. The total cost of the buildings was £29,000. 
Professor Barr, in his presidential address, which was of a highly 
academic character, first dealt with the etymology and definition 
of the term engineer, the functions and scope of the profession. 
and more elaborately with the art of war and its bearing on and 
correlation to peaceful occupations. He spoke on the art of war 
as it influenced inventions which worked out for the good of 
humanity during times of peace, and on the work and charac- 
teristics of inventors, dividing inventions into two classes—those 
which were accidental and those which resulted from the deliberate 
exercise of the inventive faculty. He expressed the opinion that 
there was a greater and more fertile field to-day than there ever 
ho in the past for epoch-making departures in applied science. 
a iere were as many mysteries as ever as regarded the construc- 
‘ion of matter and the processes of Nature, and there was unlimited 
scope for the introduction of new inventions. At the close of his 
—— Professor Barr read a letter from Dr. John Inglis, of 
Pangea Shipyard, a past-president of the Institution, asking 
! © accept on behalf of the Institution the portrait of the late 
One oe Macquorn Rankine, its first president, which Mr. Robert 
aaa ord has painted to his—Dr. Inglis’s—order. In unveiling 
or the Ioan the portrait, Professor Barr expressed the gratitude 
ye e Institution to Dr. Inglis, and delivered a short biographical 
Theek Goan of Professor Macquorn Rankine. A paper on ‘The 
taken flicient, by Mr. P. A. Hillhouse, B.Sc., was afterwards 
cate as read, and discussion invited. Eventually the discussion 
© paper was postponed till next meeting—a month hence. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications — obtained at the Patent-o, Sale Branch, 
25, thampton buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti: t of the pt 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 











STEAM GENERATORS. 


2098. January 27th, 1910.—IMPROVEMENTS IN COMBINED WATER- 
TUBE BOILER AND SUPERHEATER ARRANGEMENTS, Dr. Wilhelm 
Schmidt, Wilhelmshihe, near Cassel, Germany. 

There is one steam-and-water drum A and three water drums B. 
These drums are connected by the tubes indicated in the engrav- 
ing. CC represent the grates. The heavier lines among the 
tubes represent fire-brick or asbestos walls, which define the path 
of the hot gases. At D the superheater tubes are indicated. The 
gases arising from the fire-grate follow the path of the arrows in 
the engraving. They ascend past the outer members of the inner 
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bank of tubes, then turning they descend past the inner members 
of the outer bank of tubes and ascend to the uptake by way of 
the flue containing the outer members of the outer bank. The 
progress of the gases from each grate is symmetrical on either side 
of the centre line of the boiler. The superheater chamber con- 
tains a damper at F, and, if desired, also at G. With the damper 
F closed the gases do not flow past the superheater elements, but 
with it open the superheater flue and the inner flue of the outer 
bank of tubes are in parallel for the passage of the gases. A 
modification is dealt with in which the superheater flue is, when 
working, in parallel with the outer flue of the outer bank of tubes. 
October 12th, 1910. 


TURBINE MACHINERY. 


13,137. May 31st, 1910.—IMPROVEMENTS IN Gas TURBINES, Leo 
Samoje, 26, Rue Van Dyck, Antwerp, Belgium. 

In this turbine compressed air is employed for scavenging 
purposes, but it is used in such a way that its pressure performs 
at the same time useful work. The turbine consists of a central 
stationary cylinder A divided by a partition B into two chambers 
C, D. A central shaft carries two rotating valves E, F, having 
ports which work in conjunction with corresponding ports G, H, in 
the stationary element A. The chamber C is supplied with gas 
mixture, and the chamber D with compressed air. Outside the 
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stationary cylinder A a rotating casing J is carried. This casing 
contains two combustion chambers K, L, each of which is provided 
with several exhaust nozzles M. The central valve shaft is driven 
by suitable gearing from the casing J. The gas mixture entering 
through the port G is ignited after the port is closed in the 
chamber K, and by the reaction of the gases flowing out through 
the nozzles M the casing is rotated. This combustion lasts for 
almost a complete revolution. The other port H is now opened, and 
compressed air from the chamber D clears the combustion chamber 
of the gases, and simultaneously performs work by its pressure in 
escaping from the nozzles M. The action of the second combus- 
tion chamber L is displaced 360 deg. relatively to that of the first. 
— October 12th, 1910. 


GAS PRODUCERS. 


20,309. September 4th, 1909.—IMPROVEMENTS IN THE DISTILLA- 
TION OF COAL IN VERTICAL RETORTS, Samuel Glover, Olive- 
mount, St. Anne’s, St. Helens, and John West, the Firs, 
Park-road, Southport. 

The engraving shows a section through the upper part of a 
vertical retort designed in accordance with this invention. The 
coal is fed downwards through the hopper A into the retort B, the 
hopper itself being fed through a coal valve C. A drip pipe D 
terminates within the hopper, and is bent as shown to provide a 
water seal for the gas. Water in small quantities falls from this 





drip pipe on to the core of the charge. By moistening the coal in 
the centre of the charge it is claimed that the tar formed in the 
distillation is much thinner than with dry coal, and that, accord- 
ingly, it spreads itself out among the surrounding mass, so that it 
is more readily split up into gas. In addition, the tar driven off 
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with the gas is thinner, so that there is less risk of blocking up the 
off-take pipe than ordinarily, while the dissemination of the thin 
tar throughout the coal is said to improve the texture of the coke. 
—October 12th, 1910. 


7766. March 31st, 1910.—PuRIFYING CoaL GAS AFTER THE EX- 
TRACTION OF AMMONIA, Rene Fabry, the White Building, 
Fitzalan-square, Sheffield. 

The hot crude coal gas is first cooled down to or below the tem- 
perature of its water dew point. This condenses a certain amount 
of the water vapour, together with a portion of the fixed ammonia 
originally contained in the gas. This cooling is regulated so that 
about two-thirds of the total ammonium chloride, in which form 
the fixed ammonia is principally present in the crude gas, is con- 
densed. The tar is then separated in any ordinary manner. The 
gas is now free from tar, but contains about a third of its original 
fixed ammonia and all its free ammonia. In this state it is forced 
through a saturator in the usual way, containing an acid lye of 
ammonium sulphate. Here the free and fixed ammonia are con- 
verted into ammonium sulphate. The escaping gas, however, 
contains injurious acid vapours, such as hydrochloric aud sulpburous 
acids, derived from the breaking up of the fixed ammonia. These 
acids are extracted in the following manner. The condensate con- 
taining the two-thirds of the original fixed ammonia is treated with 
steam and milk of lime, so that the fixed ammonia is converted 
into free ammonia. The ammoniacal liquor thus formed contains 
a surplus of lime, and the vapour arising from it is mixed with the 
gas coming from the saturator. The surplus of lime in this vapour 
neutralises the injurious acids present in the gas.—October 12th, 
1910. 


PUMPING AND BLOWING MACHINERY. 


1519. January 20th, 1910.—IMPROVEMENTS IN Pumps, James 
Compton Merryweather, Greenwich-road, London, S.E. 
The pump is composed of three separate valve chambers A con- 
nected by studs to two three-limbed pipes BC, one on each side. 
Each three-limbed pipe is a separate casting, and is formed with 
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an eye and flange for attaching the suction and delivery pipes to 
the pump. The crank shaft is disposed centrally ; it passes through 
the three-limbed pipe B, and is journalled in a blind bearing in the 

ipe C. Fig. 3 is a section through one of the valve chambers, 
and shows that the water passes from the suction to the delivery 
pipe in a straight line. Accessibility and ease of handling are 
claimed for the design. — October 12th, 1910. 


TRAMWAYS AND HAILWAYS. 


15,217. June 25th, 1910.—IMPROVEMENTS IN TRANSITION 
CoupLincs FoR RaiLway VEHICLES, Fried, Krupp Aktien 
gesells: hast, Essen, Germany. 

This coupling has an automatic portion and a portion available 
for coupling up with carriages having the ordinary hand-operated 
device. The draw bar A terminates in a fork, the arms of which 
are lettered B C. The automatic portion of the coupling D is 

ivoted from this fork by the pin E. Whenit isin use it is held 
fceabally by an interchangeable pin F passing through an eye 
on its rearward end and two corresponding eyes on the upper 
surfaces of the arms B, C, of the fork on the draw bar. The 
ordinary hand-operated coupling, of which the hook G is only 
shown, is mounted on a cross-bar J, pivoted at one end to the 
arm B of the fork, and held at the other end by a stirrup H on the 
automatic coupling. To change over from the automatic to the 
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hand-operated coupling the stirrup H is lifted until this end of the 
cross-bar J is free. The interchangeable pin F is then withdrawn, 
and the automatic coupling is allowed to swing downwards. The 


Ne 15,217. F 





cross-bar J is then swung across until its free end registers with 
the eyes K on the arm C of the fork on the draw bar. The inter- 
changeable pin F is then employed to secure it in this position.— 
October 12th, 1910. 


DYNAMOS AND MOTORS. 

824. January 12th, 1910.—IMPROVEMENTS RELATING TO DyNAMOS 
AND Motors, Crompton and Co., Limited, James Colquhoun 
Macfarlane, and Henry Burge, all of Are Works, Chelmsfo d. 
According to this invention the radiating surface of the arma- 
ture exposed to the atmosphere is increased by building up the 
armature with core discs of two different diameters, one slightly 
greater than the other. Such larger and smaller core discs are 
threaded on alternately, so permitting radiation from the sides of 
the peripheries of the larger core discs, as well as from their edges. 
One form of the invention is illustrated in the accompanying 
drawings, in which the core body is mounted upon a shaft A! and 
is built up with core discs, which comprise two series of discs B! C, 
of two different diameters, one slightly greater than the other. 
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The series of discs B! C are threaded on to the shaft alternately, 

and are keyed thereto by means of keys D, and each series of 

dises B! C is provided circumferentially with slots E and F 

respectively. These slots may have parallel sides, and the tops of 

the teeth G H separating the slots may project over the slots as 
shown, or the teeth and slots may be of any other suitable con- 
figuration. The conductors K are placed in the usual manner in 
the slots E and F, and are connected as usual to the respective 
segments of the commutator. When the core body has been 
assembled and the conductors are in place, the circumferential 
teeth A of the discs B! project above the normal circumferential 
plane of the armature, with the result that the area of the core 
body, which is exposed to the atmosphere, is appreciably increased, 
and that a greater heat-radiating surface is accordingly obtained, 
radiation being permitted from the sides of the peripheral portions 
of the larger core discs B!, as well as from the peripheries proper of 

same.—October 12th, 1910. 

19,164. August 15th, 1910.—IMPROVEMENTS IN THE VENTILATION 
oF DYNAMO ELECTRIC MACHINES, Siemens Brothers, Caxton 
House, Westminster. 

A separate outlet for the air current coming through the rotor 
ducts is used in the form of a spiral casing having an orifice sur- 























rounding the rotor fan, which is employed to suck the air through 
the rotor ducts in a manner which is in itself known in connection 
with ordinary centrifugal fans. This spiral casing acts as a 
diffuser in which the otherwise lost velocity head of the air issuing 





from the fan vanes is transformed into a static head of air which 
helps to overcome the resistance in the air path. The upper 
engraving shows in end elevation and partly in section a rotor A 
provided with a fan wheel B and a casing C for the latter having 
an orifice C1, The lower engraving shows a side view in section of 
a dynam? machine fitted with the arrangements shown in the 
upper engraving, which are correspondingly lettered. The whole 
air supply enters at D and a part goes by way of the stator E, as 
indicated by the arrows, and is ejected at E!. The remaining part 
is drawn axially through A by the fan B, asindicated by the arrows, 
and is ejected at the orifice C! of the spiral casing C. The large 
arrow in the upper engraving indicates the direction of rotation of 
A, and the small arrows the direction of the air currents,— 
October 12th, 1910. 


13,521. October 6th, 1910.—IMPROVEMENTS IN AND RELATING TO 
Etectric Motor CoNnTROL Systems, the British Thomson- 
Houston Company, 83, Cannon-street, E.C. 

This invention relates to the control of electric motors, and has 
for its object the provision of means whereby an electric motor 
may be started and generally controlled in a reliable and efficient 
manner. The arrangement of circuits and the mode of operation 
are as follows :—If the arm A is moved to the left from the position 
shown, so as to engage the first stud B, current will pass from the 
line at A through the resistance S, contact C, segment D, segment 
E, field F! of the generator, bridging contact O, conductor P, seg- 
ments X and Y, back to line. The separately excited field F! of 
the generator is thus energised through the total resistance S. 
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The generator G supplies current to the motor to operate it in the 
well-known manner. The generator field F! is wound for lower 
voltage than that corresponding to the full voltage of the exciting 
current, and the motor of the generator will be started up quickly. 
When the motor reaches a predetermined speed, or when the 
voltage across the generator terminals reaches a predetermined 
amount, the relay winding K will lift its core so as to open the 
short circuit around the resistance R, thereby throwing this resist- 
ance in series with the field F!, This will leave the field coil at the 
proper strength to maintain the voltage at which the relay 
operates. In other words, the motor is brought up to a predeter- 
mined speed quickly, and when it reaches this speed the relay 
operates and maintains it at this speed. The normal running field 
strength of the generator may be varied by means of the field 
resistance S, and the point at which the relay operates may be 
adjusted by means of the arm M. When it is desired to reverse 
the motor the arm A is moved on to the studs W. These studs are 
connected with the resistance S so as to provide the same regula- 
tion as if the arm were in engagement with the stud B.—October 
12th, 1910. 


TELEGRAPHS AND TELEPHONES. 


22,930. October 7th, 1909.—IMPROVED MEANS APPLICABLE FOR 
UsE IN TRANSMITTING AND RECEIVING SIGNALS BY WIRELESS 
TELEGRAPHY AND TELEPHONING, the British Radio-Telegraph 
and Telephone Company, Limited, and John Groeme Balsillie, 
all of London-wall-buildings, E C 

Upon depressing the arm A of the key, the primary circuit is 
closea by the contact C, and the receiving apparatus is cut out 
from the air wire and short-circuited by the contact D engaging 
with the terminal connection E. Upon releasing the arm A, the 
key automatically resumes its normal position, whereupon the 
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contacts C and D become broken, and respectively open the 
primary circuit and break the short circuit round the receiving 
apparatus. A switch or key of this character is appropriate for 
use with an electric circuit or system such as that represented by 
the diagram on the right; X and Y being the terminals, E the 
contact of the switch lever, F the receiving apparatus, G the air 
wire, H the transmitting apparatus, 8 the primary circuit, K the 
ground connection, L the oscillating inductance for the trans- 
mitter, M a spark gap in the secondary oscillating circuit, and P 
a high-tension pred ha in the same circuit. When the key is 
depressed for transmitting, the high potential current traverses 
the small spark gap M and forms an oscillating circuit; the 
receiving apparatus being, at the same time, short-circuited. 
When, on the other hand, the key is released and the apparatus is 
in condition for receiving, the current of minute potential, col- 
lected by the air wire, is unable to traverse the spark gap M, with 
the effect that the transmitter is cut out, the circuit then being 
G P F K.—October 12th, 1910. 








SELECTED AMERICAN PATENTS, 
(From the United States Patent-office Official Gazett.) 





971,793. INTERNAL CoMBUSTION ENGINE, 7. Reuter, Winterthy; 
Switzerland.—Filed August 13th, 1909. " 
This patent is for the combination with a starting valve of g 
internal combustion engine, of a cut-off valve in connection thene. 
with, controlling mechanism having a working position, a sto, 
position, and a starting position intermediate the working and stop 











positions, and an operative connection between said mechanism and 

said cut-off valve which keeps the latter closed during the move- 

ment of the controlling mechanism from the working to the 
stationary position Compressed air is used to start the engine, 

There are four claims. 

972,261. GAPPED GEAR, - & Sears, Philadelphia, Pa., 
assignoy to Niles-Bement-Pond Company, Jersey City, N.J.— 
Filed August 22nd, 1910. 

This is one of five patents only differing from each other in the 
method of opening and closing the gap. The first has an electro- 


[972,261] 





magnet ; the second a cam groove; the third, which is illust rated 
above, hydraulic power; the fourth and fifth, a species of trip 
gear. There are in all fourteen claims. 


972,274.. Emercency Tire, W. S. Smith, Ossining, N.Y.—Filed 
March 3rd, 1909. 

The single claim is for the combination with a vehicle wheel of 

a temporary solid tire, comprising a series of flat sections each 

provided with a transverse depression, said sections being hingedly 


[972,274] 








connected ; sections of solid rubber tire carried thereby ; and 
means to draw said series of sections together to tighten the same 
over the rim of the said vehicle wheel, whereby the adjacent 
sections of rubber close to form a substantially solid tread. 


972,348. Car WHEEL LatHE, C. G. Draeseke, Dundas, Ontario, 
Canada, assignor to Niles-Bement-Pond Company, Jersey City, 
N.J.—Filed May 9th, 1910. 


This drawing almost explains itself. The tail stock has an 
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adjustable bearing for ‘the journal, which can be set up by the 
movement of the conically bored plunger. There are four claims. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 
No. XXI.* 
Panama, May 10th, 1910. 


Ar a recent banquet held in London I believe in con- 
nection with the annual celebration of the General 
Electric Company, seme extremely important and timely 
observations were made by the chairman, Mr. H. Hirst ; 
and had that geutleman previously studied carefully the 
situation in Central and South America, so far as it 
relates to British trade, he could scarcely have uttered a 
more pertinent or more potent criticism. 

Post-prandial speeches are not, as arule, worthy of 
much attention; but upon this occasion veritable pearls 
of wisdom fell from the speaker’s mouth, and I am one 
of those who should be in a position to verify Mr. Hirst’s 
strong denunciation of certain methods which have long 
been, and still are, in vogue in British commercial circles ; 
his strictures, indeed, are only too well merited. 

The speaker dwelt upon a subject which has com- 
manded butlittle public notice, although, in my own humble 
way, 1 have not infrequently attempted to attract the 
attention of my readers to the extremely dangerous com- 
mercial situation of Great Britain, but with how much 
or how little success it is uot for me to say. I refer to the 
urgent necessity of some active assistance being rendered 
to our manufacturing and commercial interests by the 
Government, and in dwelling upon this matter, I have 
pointed out the valuable assistance which the Govern- 
ment of the United States has, for example, rendered, 
and is rendering day by day, to American commercial 
interests conducted abroad. 

There are those who argue, but with what amount of 
reason I have never been able to fathom, that it is no part 
of a Government's duty to concern itself with the com- 
mercial or the trade interests of companies or individuals. 
These critics apparently disapprove entirely of the grant- 
ing of subsidies in any shape or form, and they are like- 
wise thereby opposed to the employment of diplomatic 
assistance in favour of trade and commerce. There are 
others, however, myself among the number, who maintain 
that it is the bounden duty of every Government to assist 
in a legitimate manner the commercial and trade interests 
of the country; and in saying this I assume that the 
interests of an individual, providing they do not conflict 
unfairly with the interests of the majority, can legiti- 
mately claim the assistance and the support of the 
Government as much as those of any one class or 
section. 

In nearly every European country but Great Britain, 
as in every Latin-American country, a Government 
department exists for the one specific purpose of promot- 
ing enterprise and fostering commerce. In every country 
but Great Britain there is also a Bureau of Commerce and 
Industries. I am not unmindful of our own Board of 
Trade, but I have, from a long, varied experience, found 
that this institution is practically valueless as a com- 
merce-promoting agency. In all the Latin-American 
countries the “Ministerio de Fomento” has _ the 
power to grant Government aid and patronage in 
favour of any undertaking of which he approves; and 
that this power is very liberally construed and as freely 
dispensed, is shown by the support which the Depart- 
ment of Fomento gives to enterprises even when they 
are undertaken by foreigners. In numerous instances 
which I could quote, the “ Ministerio de Fomento” has 
granted substantial subsidies to individual enterprises, 
and has subscribed considerable sums of money towards 
certain publications which have been undertaken with 
the purpose of showing the resources and describing the 
capabilities of the country. These subsidies have been 
granted, moreover, with as much willingness to foreign 
critics as to native admirers. In those cases where the 
Government has not found itself possessed of sufficient 
power or available means it has gone to Congress for 
permission and funds; and in nearly every case of this 
— it has succeeded in readily obtaining both one or the 
other. 

It is almost impossible to conceive the British 
Government regarding with favour, or even consenting 
to consider, a proposition of this kind ; and bold, indeed, 
must the man be who would venture to approach an 
austere British official with the suggestion that the 
great British Government should subscribe a penny of 
the national funds towards, or bestow its patronage upon, 
any enterprise in which personal profit or gain was the 
object. The most that has ever been secured in this 
direction has been a non-committal Official letter 
acknowledging receipt of a free copy of some publication, 
and even this has been but grudgingly bestowed. 

Both in the United States and in Germany, as in 
practically all the Latin-American Republics, Govern- 
mental assistance is not only readily granted, but is freely 
expected by those individuals who have a sufficient 
plausible reason to advance. With only too much reason 
has it been said that there exists an entire absence of 
national spirit with regard to most commercial under- 
takings, and that we in Great Britain are really fighting 
against each other instead of for each other. It might 
be truthfully added that we are continually seeking for 
— Governmental support which is as sedulously denied 
O us. 

To revert again to Mr. Hirst’s trenchant criticisms. 
He cited, among others, the case of Germany, observing 
that through the assistance of the German Government, 
which secured them the home markets, German manu- 
facturers were able to gauge and to regulate the supply 
according to the demand; and this valuable service, in 
conjunction with much scientific control and direction of 
capital, has served to raise German industries to such a 
position that to-day it is the envy and admiration of all 
countries. If this is true of Germany, it is even more 








* No. XX. appeared October 28th. 





true of the United States, which, especially of late years, 
and, indeed, dating from the time that Mr. Roosevelt 
became a strong political factor, have actively in- 
terested themselves in the trade and commerce of their 
citizens. 

As I have observed in a previous article in your 
columns, nothing is apparently too small nor too trivial 
to attract the attention and to secure the assistance of the 
United States Government. This I have noticed in 
many instances, and particularly in connection with the 
Panama Canal and Panama Railroad. Providing a 
capitalist or a contractor can show a clear case, he is 
practically certain of being supported in some form or 
other by his Government. This has been proved latterly 
in connection with the much-coveted Panama-David 
Railroad contract, which has now gone to the Panama 
Railroad, although strenuously fought for by a British 
contractor. Without the active assistance of the 
United States this would have been impossible, since 
the Panama Government personally were in favour of 
the contract being awarded to a British contractor, 
Mr. W. Harcourt Palmer, an Australian engineer, who 
had already secured the financial support of tbe well- 
known London firm of bankers, Messrs. Seligman Bros., 
of Angel-court, E.C. The Panama-David Railroad is an 
important link in the Panama railroad system, and it is 
quite understandable why the American Government 
should have exercised its influence in depriving a British 
contractor of so valuable a concession. Apart from that 
view altogether, it seems to be an accepted axiom with 
the American Government that it should assist, in every 
possible way, American undertakings abroad. 

On the other hand, it would be a matter of extreme 
difficulty to recall an instance in which any such assist- 
ance has been rendered by the British Government to any 
one of its subjects prscne a against odds and opposition 
in foreign lands; and in those cases where British 
Ministers or Consuls have actively interested themselves, 
they have as often as not been reprimanded by Downing- 
street for interfering in what does not officially concern 
them. 

No one who has travelled much abroad and who has 
observed the heroic efforts made by British manufacturers 
and shippers to maintain a footing amid the ever-increasing 
competition of their keen United States and German 
rivals, can deny the accuracy or the wisdom of Mr. Hirst’s 
concluding observations. I cordially agree with him 
when he declares that no individual manufacturer in 
Great Britain can oppose such forces as exist to-day, and 
that the fight is “an uneven and impossible one.” In 
every other country but our own industries are being 
developed on national lines, while foreign enterprise is 
scientifically controlled with power not only to defend the 
home markets but to concentrate an attack on the markets 
of Great Britain or those of any other competing country. 
It seems perhaps an anomaly, however, that while the 
United States Government should be attacking the 
Trusts upon the pretext that a “ combination of capital is 
a dangerous thing,” it is supporting with all the power 
that it can command the enterprises of certain private 
corporations and individuals doing business abroad. Nor 
is this all. The Government of the United States even 
enters upon important undertakings on its own account, 
and the great Panama Canal is only one of such enter- 
prises. Another is the Panama Railroad, which was 
purchased by the United States Government, and has 
been run by it ever since with considerable advantage to 
the National Exchequer, if not to the complete satisfaction 
of those individuals who are compelled to use it. Itis 
also to be observed that the United States Government 
has not contented itself with running an undertaking of 
this nature as a mere money-making concern, but has 
gone out of its way to oppose, and oppose bitterly, any 
and all kinds of competitive enterprise. 

It is always likely to be a much vexed question to what 
extent a Consul or Vice-consul is justified in extending 
his assistance in influencing, or obtaining, orders 
for his countrymen, and in using his official posi- 
tion for the furtherance of individual benefit. That the 
Foreign-office construes a Consul’s functions in an 
extremely limited and restrictive sense is proved by the 
adamantine rules and regulations which govern his 
functions. I have been shown by various British 
Consuls abroad leaflet after leaflet, and notice after notice, 
which have reached them from the Foreign-office, laying 
down restrictions tending to curb any exhibition of 
enthusiasm as of any kind of enterprise which may have 
— zealously displayed by them in connection with their 
office. 

An instance of this kind came before my notice a few 
weeks ago when travelling in one of the Latin-American 
Republics. The Consul had included in his report a very 
complete and serviceable account of a certain trade 
opportunity which had presented itself, and had this 
account been used it would have assuredly proved a 
benefit to the commercial community at large. To his 
surprise and regret, when his report, in due course, was 
issued in pamphlet form from the Foreign-office, every 
word of his special report had been eliminated ; and upon 
seeking to know the reason for this action, he was 
informed that it would be contrary to the interests of 
British trade if such facts should be known, “inas- 
much as foreign competitors would make use of 
them.” At the same time, he was courteously cautioned 
to be more concise and brief in his reports; and so 
far from any commendation or approval being expressed 
at the trouble to which he had put himself, the intima- 
tion was conveyed to him that “more facts and fewer 
opinions ” would be welcome. 

Thus are official zeal and intelligence stifled, and it is 
small wonder that our Consular reports should show from 
month to month and from year to year an entire lack 
of business foresight or intelligent anticipation, which, 
after all, are of more practical value to the commercial 
community than mere tabulated statements of figures, 
which, in point of information, are usually two years 
or more in arrears, and which, at the worst, could be 





obtained first-hand and much earlier from the particular 
Government responsible. 

There is, moreover, a sequel to the above incident. 
Shortly after the Consul’s special descriptive article had 
been ignorantly erased from his report, he received a com- 
munication from the Foreign-office enclosing a letter of 
inquiry from one of the Colonies seeking information 
upon the self-same matter as that which he had already 
treated, the Foreign-office being absolutely oblivious of 
the fact that the Consul had previously, and quite recently, 
dealt with the subject in full. The official communica- 
tion covering the letter of inquiry requested that the 
Consul should reply as fully as possible “through the 
Board of Trade,” as it was intended to publish his report 
in the monthly journal issued by that department. It has 
been further intimated to all the Consuls abroad that they 
are on no account to reply to correspondents direct, but 
to send all communications so received, together with 
their replies, to the Board of Trade, which will deal with 
the matters as it thinks fit. 

Whatever may be the circulation of the Board of 
Trade Journal, I venture to think that but a very small 
proportion of his Majesty’s subjects living abroad ever 
cast eyes upon its pages, so that the combined efforts of 
our Consular Service are apparently devoted to the com- 
pilation of columns of matter which are destined to be 
read by few and ignored by most. 

It has long been a source of complaint on the part of 
British exporters, merchants, manufacturers, and traders 
that our Consuls do not render them suflicient assistance 
in their business undertakings in foreign countries, 
but less blame would be attached to the Consuls and more 
to the Government, if facts such as those which I have 
related above were more generally known. It is also 
usual to speak of British Consuls disparagingly in com- 
parison with the officials of other countries, but I do not 
think there is any justification for this. Apart from the 
restrictions to which the officers are subjected, and the 
snubs of which they are not infrequently the objects at 
the hands of the Foreign-oflice—if, perhaps, somewhat 
inferior to the United States Consular Service, which of 
late years has received a great amount of support from 
the United States Government—the British Consular 
service is far superior to the German, although it has 
long been a popular supposition that the German Consular 
Service is a great assistance to its trade. If this were 
really the case there would be an absence of that 
agitation which is, and has been for a long time fast, 
going on in Germany for a reform of the Consular 
Service. As long ago as 1896 the United States Consul 
at Chemnitz pointed out that a discussion was proceeding 
for the reform of the Consular Service, and that the 
Rhineland and Westphalia Union for the protection of 
the Empire’s industrial interests had handed to the 
Governor-President at Diisseldorf a voluminous essay 
dealing with Consular reform. Among other statements 
which were made, were allegations that the official 
reports were at times wholly unreliable, and he cited as 
an instance reports on German exports of chemicals ; 
while it was also urged that, with rare exceptions, the 
business methods of German Consuls were excessively 
bureaucratic... This was said to show itself specially in 
those places where it is necessary for the Imperial 
Consuls to furnish information in special cases, or to help 
guard the interests of German merchants. It is believeu, 
although I have not studied the question sufficiently to be 
able to endorse the statement, that both French, Belgian, 
Italian and Swiss Consuls have more feeling for, and are 
much more in touch with, the industrial amd commercial 
interests of the countries to which they are accredited. 
What seems remarkable is that with all their short- 
comings, and these are freely acknowledged even by 
their own countrymen, Germar subjects are selected by 
the British Foreign-office to act as British Consuls. In 
a recent article which I contributed to your columns 
I dwelt upon this subject with so much emphasis that 
I deem it unnecessary to touch further on the matter at 
the present time. It will, however, be taken up again 
and yet again, and, indeed, until the Government makes 
some move in the matter, and shows that it is at least 
cognisant of the feeling of indignation and dissatisfaction 
which is felt by the British community abroad that the 
trade interests of the Empire are entrusted in part to the 
hands of rivals who are at the same time aliens, an 
abuse which is due to the indifference or to ignorance, 
perhaps both, of their own Government at home. 








THE NORTH SEA FISHERIES AND FISHING 
EXHIBITION. 
Notis* 


Havine in our last issue briefly discussed the main 
features in which differences are to be found between the 
various motors, and given our opinion as to the relative 
advantages or otherwise of the different methods adopted, 
it will now be convenient to give a more or less 
“catalogue” description of the individual mechanical 
features of the various exhibits, which should be read in 
the light of our previous comments. 

Messrs. Blackstone and Co., of Stamford,’ show a four- 
cylinder four-cycle engine—see Fig. 6, p. 307—of 80 brake 
horse-power, running on crude oil and having the high 
compression pressure of 1501b. per square inch, though 
this pressure is not provided with a view to ignition pur- 
poses, but has probably something to do with the high 
economy claimed. The fuel is pumped into a “ spray 
box” in the head of each cylinder by means of small fuel 
pumps—one to each cylinder—each operated by an 
excentric on a horizontal cross shaft at the forward end 
of the engine, and driven by skew gearing off the vertical 
shaft, which drives the overhead cam shaft. The stroke 
of these pumps can be varied by means of wedges coupled 
to the governor, so that the amount of fuel can be exactly 
proportioned to the speed of the engine by means of a 
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small lever with ratchet setting. On entering the 
“spray box” through a fuel admission valve operated by 
the cam shaft, the charge of fuel is met by a charge of com- 
pressed air at a pressure of about 4001b. per square inch, 
and sosprayed into the combustion chamber ina thoroughly 


“Tue Excivezr™ 


Fig. 1i—GARDNER’S 


atomised condition. 


ordinary way, and is fired by a flame from a hot bulb in 
the cylinder head, which has also received a small and 
constant fuel charge. For starting up this bulb is heated 
by a lamp, but it is then kept hot by the continuous 
ignition of the special charge of “ ignition ” fuel, if it may 
be so called, and the lamps can be extinguished, when 
the bulb will remain hot, even on light load. It will thus 
be seen that the air and the fuel are admitted through 
separate valves, so that there is no fear of pre-ignition ; 
the air inlet and the exhaust valves are inverted in the 
cylinder head, and operated by cast iron rocker arms from 
a cam shaft, which passes along the back of the engine 
at the level of the top of the cylinder heads. The engine 
is actually started by means of compressed air, admitted 
to the cylinder at the correct time through special valves, 


which are put out of action when regular firing has | 


commenced ; this compressed air is provided by a two- 
stage air compressor driven off the forward end of the crank 


shaft. Lubricating oil, which is first water-cooled by being | 


passed through small diameter pipes in the cylinder 
jacket cooling water pipes, is forced by means of a 
reciprocating pump into the main bearings, the water- 
circulating pump being also of the reciprocating type, 





Fig. 2—56-H.P. KROMHOUT OIL ENGINE 


very much geared down. The engine is capable of being 
reversed by slowing down, cutting off the fuel supply, 
sliding the cam shaft along axially, and turning on the 
compressed air as for starting; the effect of this sliding | 





Here it joins the air drawn in, 
through the air inlet valve, is compressed in the | 


'also of the 





of the cam shaft is to cause the original air inlet valves 
to become the exhaust valves, and vice versd ; it therefore 
follows that there must be a duplication of the piping 
overboard from each set of valves—though the piping 
for the valves used for air admission when going ahead 


Swain Sc 


GOVERNING GEAR 


is not water-jacketed, as is the exhaust piping —since the 
amount of astern going is, of course, comparatively 
small. Accessibility to pistons does not appear to have 
been considered, as these have to be removed from the 
top, which involves dismantiing two sets of pipes and a 
number of other parts; there 


| are, however, good doors to 


the crank case. 
The Bolinders—see Fig. 7, 


; of the engine by missing a stroke of the fuel pump ; 

attached to the pump body is a vertical fuel pump, which 
is so operated and timed that on moving the reversing 
lever it will inject a charge of fuel into the bulb on the 
rising stroke of the piston, and the other two pumps 
being put out of action by the reversing lever, the engine 
will start in the reverse direction, when the two main 
pumps automatically come into action again, and the 
engine continues running, but in the reverse direction, 
The lubrication is effected by means of a separate pump 
to the big ends and the pistons, while the main bearings 
follow steam engine practice with syphon wicks. To 
remove the pistons it is only necessary to break the 
cylinder cover joint, and open the crank case doors, and 
we were informed that a piston and connecting-rod have 
been removed and replaced in twenty minutes. Arrange. 
ments are made whereby part of the explosion pressure 
can be admitted to a reservoir, where it is stored, and 
| used for starting the engine, as referred to last week. 
| There is only one lever to control the speed of the engine 
| besides the reversing and clutch levers, and the makers 
| claim great simplicity owing to absence of valves, springs, 
| ke. The engine is shown by J. Pollock, Sons, and (Co,, 
| of 8, Lloyd’s-avenue, E.C., and has the appearance of 
| a good solid-looking job. 

The general details of the Gardner engine—see Fig. 4, 
| page 507—are now too well known to need a full descrip. 
| tion, but there are one or two points which are worthy 
| of attention. It should be said that the one shown is a 
| three-cylinder engine giving 60 brake horse-power at 5()0 
| revolutions per minute. The governor, which is of the 
| centrifugal type, is now placed on the forward end of the 
| shaft and enclosed in a continuation of the crank case, as 
shown in Fig. 1, and controls the lift of the inlet valve 
| in the following manner :—The rocking lever A receives 
| motion from the sleeve C, which is operated by the 
| governor, and transmits the motion to the horizontal 
| rectangular bar B, which is carried on rollers DD along 

the whole length of the engine, and to which are attached 
| stop pins abreast of each valve. The foot of the inlet 
| valve is carried on a small marine-type crosshead E, with 
| slide bars, and from this crosshead hangs a pendulum [| 
having a chisel edge at its foot, and engaging at about 
one-third of its length from the top with the stop pins on 
the bar B. The top of the valve lifter plunger, instead of 
being of the ordinary form, has hinged to it a small toothed 
| quadrant G, pivoted at its other end to a small bracket on 
| the crank case. Thus it will be seen that the lift of the 
| valve will depend upon the exact notch in the quadrant (i, 
which the pendulum F is caused by the governor to 
occupy. 

The valves are, as before, on opposite sides of the 
cylinders, but outside gear wheels protected by sheet 
metal shields are now fitted, both for the half-speed 
shaft and the water pump drives, while a stand-by coil 
and dry batteries are provided in case of failure of the 
low-tension magneto, The fuel is, of course, fed to the 
vaporiser from a tank maintained at a pressure of about 








page 507—the only foreign- 
made engine exhibited, is 
reversing but 
two-cycle type; it is a two- 
cylinder engine of 40 brake 
horse-power, running at 425 
revolutions per minute. In 
this engine the crank 
chamber is used to com- 
press a charge of pure air 
only, the fuel—crude oil 
—being pumped through a 
nozzle into a_ specially 
shaped double-ported hot 
bulb in the cylinder head, 
the bulb being heated by a 














blow lamp at starting. Two horizontal fuel pumps are 
fitted, one for each cylinder, but both are operated by a 
single excentric on the after end of the crank shaft, with | 
which is connected a governor which controls the speed ! 


Fig. 


3—PECK MARINE OIL ENGINE 


2lb. by a reciprocating fuel pump, the vaporiser being 
kept hot by means of special silent lamps continuously 
at work, which are claimed to keep the vaporiser at 
a constant temperature, whatever the speed of, or load on 
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the engine. Low-tension magneto, hand starting with 
compression release, forced lubrication, and the water 
drip are standard features, together with the one-piece 
crank case, with the crank shaft put in position from the 
ends and good inspection doors at the sides. 

The engine is shown by Norris and Henty, of 87, Queen 
Victoria-street, E.C., with its epicyclic reversing gear 
attached to a propeller working in air, in order to demon- 
strate the ability of the engine to run for long periods on 
a light ioad. 

The Griffin Engineering Company, Limited, of Bath, 
show a 4-cylinder 80 horse-power engine—see Fig. 5, 
page 507—of the same general type as that described in 
THE ENGINEER September last, as exhibited at the 
Naval and Mercantile Marine Exhibition, but that there 
are four cylinders cast in pairs. In this case the vaporiser 
is heated by the simple expedient of lighting the fuel jet 
without the need fora speciallamp; when sufficiently heated 
this is extinguished and the fuel turned on, vaporised, 


‘risks from 


below deck at one time, and from this receiver there are 


no openings except that by which it is filled and that 
which leads directly into the vaporiser itself; thus 
the use of the volatile spirit are for 
all practical purposes eliminated. We have gone into the 
arrangement in detail, as petrol, unless it is very carefully 
installed, could hardly be considered to be a desirable 


| shipmate with the fishermen, and we think that the details 


just described are worthy of commendation in view of our 
previously expressed approval of the desirability of imme- 
diate readiness for action in a fishing smack motor. 


| When the engine has been started by hand, as will be 


described later, paraftin is delivered to the bottom of the 
receiver by means of a reciprocating pump operated by 
the exhaust valve lifter, and so the petrol is driven into 
the vaporiser, which is a circular cap over the automatic 
inlet valve cage, until the receiver is exhausted of petrol, 
when the paraffin will come on. The exhaust valve is 
operated by an excentric through the governor, which is 
of the hit-and-miss type; 
thus no oil is admitted, and 
the exploded charge is re- 








Fig. 8—-THORNYCROFT MARINE OIL E 


and drawn into the cylinders on the Otto cycle. When 
running at full load catathermic ignition is relied upon, | 
and this can be timed by means of small plungers, | 
operated by an overhead cam shaft, which admit the | 
mixture to the hot chamber as required; at low speeds | 
the lamp is required, and nickel ignition tubes then take 
the place of the catathermic ignition. A point to which | 
attention was not drawn in the previous description of 
this engine is the valve stem arrangement. The stem is | 
screwed into the lifter and locked by a set screw; the | 
usual collar is solid with the lifter, and in consequence | 
it is not necessary to go through the ordinary operations of | 
removing collar and cotter, but it is only necessary to | 
take off the valve cap, slacken the set screw, and screw | 
out the valve. This arrangement, of course, involves very | 
great accuracy in machining and assembling the parts to | 
bring the valve stem concentric with the lifters, andasimple | 
arrangement, we understand, is to be adopted in future en- | 
gines. In the engine shown the lifter appears to have a very | 
great unsupported length, but as this is guided at both top | 
and bottom, it is not a matter of importance. Flat-topped | 
water-cooled cylinder covers are fitted, which have to be | 
removed to withdraw a piston—but this only involves the | 
breaking of one other joint; good inspection doors are | 
fitted in the crank case. One point that struck us in | 
watching the engine at work is that the vaporiser—a big | 
drum running the whole length of the engine—should be | 
lagged, as it would otherwise tend to raise the tempera- 
ture of the engine-room to an uncomfortable degree. It | 
will be remembered thatthe fly-wheel of this engine is 
mounted on ball bearings on the crank shaft, instead of | 
being rigidly attached to it, and for starting up the 
fiy-wheel is rapidly rotated by means of a geared up | 
. handle, chain and chain wheels, a clutch then being thrown | 
in to cause it to start the engine by swinging it over the | 
first two or three compressions, tne fly-wheel being then | 
securely locked to the shaft. } 
The reversing gear is of the usual epicyclic type, but is | 
operated by a wedge-gear, only 24 turns of the reversing | 
wheel being required for full reversal from ahead to | 
astern. The engine is shown running on a water-cooled | 
Prony brake. | 
The Kromhout engine—Fig. 2—shown by Messrs. | 
Perman and Co., of 43, Great Tower-street, E.C., is not 
indigenous, having been originated on the Continent, but 
now is made by Plenty and Son, the well-known | 
marine engineers of Newbury. The two-cylinder engine | 
on the stand works on the four-cycle principle and gives | 
56 brake horse-power at 285 revolutions per minute—the | 
slowest running engine in the show--a point which | 
deserves favourable notice. The heating up of the | 
vaporiser for starting is effected in a very ingenious | 
and safe manner by petrol; the main petrol tank is on | 
deck, and has attached to it a small but substantial brass | 
receiver, which contains just enough petrol to start the 
engine and keep it running till the vaporiser is sufficiently | 
hot to be able to vaporise the paraffin. The top of this 
receiver is connected to the petrol tank, the bottom to a | 
similar receiver of slightly larger size on the engine itself ; | 
in these two connecting pipes are fitted two cocks coupled | 
together in such a manner that when one is open the | 
other is shut, and their control is led to the engine-room. 
The receiver on deck is filled from the tank through the | 
upper cock, which is then closed, the bottom one being | 
thereby opened and allowing the whole of the petrol in | 
the receiver and in the pipe to flow into the lower receiver, | 
so that there can never be more than one receiver full 





tained in the cylinder, the 
compression of which tends 
to keep the vaporiser hot. 
Air is drawn in through the 
inlet valve from the crank 
chamber, which is found to 
keep the main bearings at 
a temperature hardly above 
that of the atmosphere. Two 
low-tension magnetos with 
trip gear connected to Bosch 
magnetic plugs are fitted one 
to each cylinder so that no 
commutator is required, this 
causes a reduction of parts 
to be learnt by the fisher- 
men, though an apparent in- 
crease from the mechanical 

int of view. Gravity 
sight-feed drips are provided 
for the lubrication of the 
crank pins and centre bear- 
ing; ring lubrication with 
specially large oil cups being 
used for the two outside 
bearings; water is supplied 
to the jackets by a rotary 
pump friction-driven off the 
inside of the fly-wheel rim. Good inspection’ doors are 
fitted to the crank chamber in the form of light steel 
plates, which spring into place and require no tools to 
attach or remove them; all joints, such as valve caps, 
&e., with the exception of the cylinder cover, are metal to 
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| metal, and the latter requires to be broken to remove a 


piston. A neat fitting is shown for equalising the varia- 
tion in pressure due to a fuel tank being full or nearly 
empty, so as to govern the pressure on the fuel pump suction 
and maintain regularity of supply to the vaporiser. The 
reversing gear is of the epicyclic type, and is shown con- 
nected with the other controls to a “ bridge” built up in 
situ, the propeller working in a large tank of water. 

The Peck engine, Fig. 3, now made by Wm. Beard- 
more and Co., of Dalmuir, N.B., is one of the earliest 
of the engines used on fishing smacks, though it has, of 
course, undergone considerable modification since the 
early days. The 60 horse-power two-cylinder two-cycle en- 
gine exhibited is noteworthy as having the highest stroke- 
bore ratio of any engine shown, namely, 1.5, the dia- 























Fig. 9—LUBRICATION OF THORNYCROFT ENGINE 


| meter of the cylinders being 10in. with a stroke of 1din., 


and running at 340 revolutions per minute, which also gives 
the highest piston speed of any, namely, 850ft., the lowest 
being as little as 612ft. The paraffin is supplied by gravity 
to a float feed chamber on the top of the cylinder, whence it 
passes through a regulating valve controlled by the 
governor into a small fuel valve and on to what is called 
by the makers the “ centre valve” in the cylinder, which 
opens into the combustion chamber. Thus when the air 


| compressed in the crank chamber opens this centre valve, 


a mixture of oil and air in the correct proportions for the 
speed of the engine enters the cylinder, and is fired by 
the high-tension magneto. To start with, the vaporiser 
is heated by a blow-lamp, which forms a permanent part 
of the engine, but this is extinguished when once under 
way. The air inlet valves into the crank chamber are 
adjustable, and there is also a further control in the air 
pipes from the crank case just before reaching the centre 
valves. The engine is started by compressed air provided 
by a single-stage air compresscr driven off the starting 
valve cam shaft, through special valves which are set to 
engage with the cams on this shaft, but which are dis- 
engaged when once started; the method of disengaging 
would appear to be capable of improvement. The 
lubrication is a very neat and effective combination 





of the advantages of a pump with those of a sight-feed 
drip. The oil flows by gravity through sight feeds to 
small cups, from which it is pumped by a number of sepa- 
rate cam-operated pumps to each bearing. A double. 
acting reciprocating water pump supplies the cylinder 
cooling water from one end, the other end being used as 
a bilge pump. Good hand holes are provided in the 
crank case, but special arrangements are made for access 
to the main bearing brasses from outside the case. Access 
to the pistons is through the cylinder head, necessitatino 
breaking the joints of the fuel, air, and water pipes. The 
reversing gear is of the epicyclic type operated by a special 
scroll wheel to facilitate quick working. This is shown 
in operation attached to a propeller running in a tank of 
water. 

The engine—see Fig. 8—shown by J. I. Thornyeroft 
and Co., Limited, of Caxton House, Westminster, which, 
by the way, was exhibited at the Olympia Motor Boat 
Show in the spring, is the smallest looking engine, and 
has actually the smallest cylinders, 6in. bore by Sin, 
stroke, though it is not the least in power; it is much the 
most “motor car” looking engine in the show—by which 
we mean no disparagement, but, more accustomed as we 
are to look upon this type of engine, we do not wish to 
allow our familiarity to lead us to a false impression of 
simplicity. Yet we must say that to look at this engine did 
give us the impression of being the neatest and simplest 
of the seven engines shown; but, as we say, familiarity 
may account for part of that. The engine is of the firm's 
standard marine type, with four cylinders, having valves 
all on the same side, and is the one example shown 
in which the pistons and connecting-rods can be taken 
out through the crank case doors without disturbing the 
cylinders, which, as stated in our review of the last Marine 
Engine Exhibition at Olympia, is a point which meets 
with our commendation, though it is a pity that the float 
chambers have to be taken down to get the after pistons 
out. The engine is arranged with double float feed 
chambers, so that it can be started on petrol; but no 
special arrangements were shown with a view to a safe 
installation such as has already been described in the 
case of another exhibit. The actual method of starting 
at Yarmouth is by means of a blow-lamp on the vaporiser, 
from which, when sufficiently hot, the mixture is drawn 
by the suction of the cylinders in the ordinary way. When 
fairly under way the vaporiser is heated by the 
exhaust gases, and the temperature can be regulated by 
means of a by-pass in the exhaust pipe, and the lamp is 
no longer required. The vaporiser is at the back of the 
engine—leaving the front very clear and get-at-able— the 
vapour pipe being carried over the top of the cylinders. 
Starting is by chain and free wheel, a single lever 
being provided for speed control and a_ wheel 
for operating the epicyclic gear, shown attached to 
a propeller in a tank of water. The position of 
the high-tension magneto and centrifugal governor 
is good, being well up and accessible, and yet not inter- 
fering seriously with access to the valve springs: 
the ignition plugs are placed in front of the combustion 
chamber instead of as ordinarily ina valve cap. Arrange- 
ments are made whereby, by means of four large diameter 
studs projecting above the flange of the top half of the 
crank chamber, the latter can be separated from the lower 
half without the aid of any tackle, and attention can be 
paid to the main bearings without removing the bed-plate 
from the boat, which, we think, is a point worth noting. 
The lubrication, shown in Fig. 9, appears to us to be 
very well adapted for use on fishing smacks, as though 
not quite so positive to every point as that of the Peck 
engine, it is rather simpler and cheaper, as needing only a 
single rotary pump instead of the number of small cam- 
operated plunger pumps. Oil is drawn from the sump 
and delivered to the distributing pipe D, from which it 
flows through the nozzles E into the small cups F, and 
so to the main bearings and bottom ends. If one of the 
pipes from the cups to the bearings should become 
choked it will be immediately made known by the over 
flow from the cup, while a chokage of a nozzle would not 
be likely if care is taken that the combined areas of all 
the nozzles is less than the area of the delivery pipe from 
the pump, the excess discharge being delivered through 
the overflow pipe G into the funnel H and back into the 
sump. 








COLLECTIVE AGREEMENTS. 


THERE are in this country in round numbers ten million 
workpeople engaged in industries. Out of those ten 
millions nearly two and a-half millions work under col- 
lective agreements made with the employers, and there 
are no less than one thousand six hundred and ninety-six 
agreements. Such broad facts as these, which are 
brought out by a report that the Board of Trade has just 
completed, speak volumes for our industrial organisation. 
These agreements are made nearly always between trades 
unions and individual masters or between trades unions 
and associated masters, as, for example, the great agree- 
ment of 1907 between the engineering employers and 
the Amalgamated Society and the United Machine 
Workers’ Association, or that between the shipbuild- 


ing employers and seventeen shipbuilding unions 
in 1909. But their scope is wider than at first 
appears, for scores of workpeople outside those 


directly affected come under their influence; an em- 
ployer, for example, pays as a rule the same rate of 
wages, or permits the same hours of overtime, to his 
non-union as to his union hands. Moreover, there 
seems to be a marked tendency for agreements, origin- 
ally local or restricted in character to spread, so that a 
very much wider area than was at first contemplated is 
included. Hence we-may regard the influence of such 
understandings between employers and =r of very 
great influence and importance in the industrial world. 
“Whether in the form of ‘shop lists,’ or of agreements 
with a more extended area,” says the report, " the method 
of collective bargaining may be said to prevail throughout 
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yhole of our manufacturing industries, and to obtain | It would be quite fruitless to go all through this volume, 

o. ry considerable extent in regardto the employment | which contains some five hundred odd pages, and 
te ie nd waterside labour and of labour employed in | attempt to give a useful idea of its contents; no one 
rd sat and in sea-fishing.” would thank us for doing so. For the most part it is 
ta P5366 —the report before us—can hardly be | unconscionably dry and statistical, but it is valuable 

Sciad as light or fascinating reading, but by careful | because it contains the actual terms of many notable 
descr! ving a few facts, in which a little “ humanity ” is | agreements, and it will give anyone who is interested a 
wil lett ‘may be found. Thus the inward intention of | fair insight into the labour conditions that obtain in 
: ba the agreements peeps out through their dry | British industries. We may advise anyone who does read 
Te tone Quite naturally the object sought by the | it to note particularly the valuable part that collective 
ee vers is always the same. Whether the agreement | agreements play in the establishing of conciliation boards, 
oo between them and their workpeople, or between | and those who recognise the good points of trade 
ag mat and another, the point aimed at is to increase | unionism will not be slow to see how influential such 
dividends by the prevention of undercutting, or to regu- | bodies have been in securing agreements which generally 
larise labour costs by establishing definite rates of wages. | work for the benefit of the industries concerned. 
On the other hand, the workman has more to think of, 
and we see him obtaining clauses regulating the hours ee 
of overtime that he may be called upon to work, the 
number of apprentices that may be employed in a trade, LOCKS AND DAMS OF THE PANAMA CANAL. 


istribution of work in slack times, and soon. In : 

a po it is quite clear that the workman gives wo. 1." 

thought to his brother out of work, and he restricts his To separate the levels in the locks there will be used 
own earnings with the object of assisting his fellows. | gates of the mitreing type, with double leaves, constructed 
These perfectly legitimate and straightforward arrange- | of steel in the form’ of girders, and rectangular in plan 
ments to increase the number of employed must not be | except towards the ends. Here the up-stream face will 
confounded with the “cacanny” policy which, it is | be curved so as to reduce the thickness at the quoin and 
needless to say, does not figure in actual agreements. | mitre posts to a width of 2ft., as compared with a middle 


In the one case every man does his best during the hours | width of 7ft. between the sheathing plates. This choice | 
for which he agrees to work ; in the other he purposely | of form was influenced largely by the fact that arched | 


does anything but his best. The first is as worthy of | gates of the size required would either unduly thin the 


praise—for it involves self-sacrifice—as the other is of | middle wall at the recesses or call for a very costly in- | 


Fame: crease in the width of the wall for its entire length. It 


The distribution of these agreements is peculiar. The | was also ascertained that arched gates, though consider- | 
building trades easily cap the lot in point of numbers, ' ably lighter, would cost as much as, if not more than, | 
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delivering certain specified spare parts, was awarded at 
Washington on June 15th to the McClintic-Marshall Con- 
struction Company, of Pittsburg, Pa., whose aggregate 
bid was 5,375,000 dols.—approximately, £1,108,000. This, 
the largest single order ever given by the Canal Commis- 
sion, involves the delivery of about 58,000 tons of steel 
parts, and specifies that all the gates shall be completely 
erected by January Ist,1914. The number of gates and 
their respective heights at the three lock sites will be as 
follows :— 

Gatun Locks- 

Two upper guard gates, 54ft. 8in. high, measured from the 
| top of the coping on the lock wall to the top of the sill 
| on the masonry. 

‘T'wo upper gates, 77ft. 

‘Two middle gates (upper lock), 77ft. 

Two safety gates, 77ft. 

Two lower gates (upper lock), 77ft. 

Two middle gates (intermediate lock), 77ft. 10in. 

Two lower gates (intermediate lock), 77ft. 10in. 

Two middle gates (lower lock), 77ft. 

Two lower gates (lower lock), 77ft. 

Two lower guard gates, 47ft. din. 

Pedro Miguel Locks— 

Two upper guard gates, 54ft. Sin. 

Two upper gates, 79ft. 

Two middle gates, 79ft. 
| Two safety gates, 79ft. 

} Two lower gates, 79ft. 
| Two lower guard gates, 47ft. din. 
Miraflores Locks— 

Two upper guard gates, 47ft. 4in. 

Two upper guard gates, 77ft. 

Two middle gates (upper lock), 77ft. 

Two safety gates, 77ft. 

Two lower gates (upper lock), 77ft. 

# Two lower gates (lower lock), 82ft. 

Two lower guard gates, 66ft. 





| 
| 
| 
| 
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though the agreements affect far less workpeople than in 
other trades. For example, 900,000 workpeople are con- 
trolled by fifty-six agreements in the mining and quarrying 
trades, whereas it takes 808 agreements to satisfy only 
200,000 building artisans. In the metal, engineering, and 
shipbuilding trades there are no less than 168 agreements 
to 230,000 workers, and in the textile trades 113 agree- 
ments to 460,000 workpeople. Why the proportion in the 
building trades should be so high we are unable to say, 
and the report on that point offers no enlightenment. 
Possibly the fact that building has to be conducted in all 
parts of the country, whereas other industries are more 
or less localised, has something to do with it. Perhaps 
some day—when the law of England is codified, shall we 
say—this multiplicity of agreements will be reduced to 
a single one of sufficient flexibility to cover all corners of 
the kingdom and all circumstances. 





girder gates, because of the great amount of curved work 
required. 

With the levels at present fixed for the copings of the 
different locks, each leaf of the largest gates on the Canal 
will be 82ft. high by 65ft. long, and will weigh about 640 
tons. The aggregate weight of the ninety-two leaves, as 
they swing, omitting from consideration all fixed parts, 
will be about 50,000 tons. For the fixed ironwork for gate 
anchorage sills, &c., the total amount of material in- 
volved is as follows :—-3,364,000 lb. structural steel, 
9,247,000 lb. steel castings, 748,000 lb. nickel-steel plates, 
406,000 lb. cast iron, and 196,000 1b. pins, turned bolts, 
&e., an aggregate of over 6230 tons. 

The contract for furnishing and erecting these mitreing 
gates and certain fixed’ parts, and for furnishing and 





* No. I. appeared September 30th. 








Plan of Top of Leaf. 








Put in another form, the gate leaves will be thus 
distributed : — 


Gatun. Pedro Miguel. Miraflores. 
82ft. eral asa ee Seg "SP le ia all 
79ft. — 16 — 
77ft. 10in. 8 _ — 
77ft. 2t — 16 
66ft. — os 4 
54ft. 8in. 4 a — 
47ft. 4in. 4 4 4 

40 24 28 


All gates of the same height will be identical in con- 
struction, except those 47ft. 4in., which have different 
footwalks when used as upper or lower guard gates 
respectively. 

ig. 6 illustrates the general design of one of the leaves 
of a mitreing gate, 77ft. high above the sill, to be erected 
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at Gatun. The main members are horizontal frames of 
plate-girder construction, riveted steel mitre and quoin- 
posts, and a system of heavy vertical frame and sheathing 
plates, stiffened by vertical intercostals which carry the 
water load to the horizontal frames. The horizontal 
girders are spaced from 3ft. Sin. to 5ft. apart, in accordance 
with economical construction at each height and subject 
to the provision that the smallest spacing shall admit of 
easy internal inspection. The various gates are so 
designed that the top portion of each is practically 
dentical, the difference in height being obtained by the 
use of different numbers of the 3ft. 8in., 4ft. 2in., and 
5ft. panels. 

At the mitre and quoin-posts steel castings in a con- 
tinuous line are fitted to the ends of the structural steel, 
with the object of transmitting the pressure of the gates 
from one leaf to the other, and from the leaves to the 
masonry. At the mitre-posts these bearing-pieces, the 
faces of which are of special nickel steel, are convex with 
a large radius, while at the quoin-posts the contact is 
between two curved surfaces, the bearing pieces in the 
masonry being concave, a convex bearing face being 
fastened to the gate leaf. The reaction castings in the 
hollow quoin are of steel embedded in the concrete, vary- 
ing in width from the top to the bottom in accordance 
with the hydrostatic pressure, the pressure on the con- 
crete under ordinary conditions never exceeding 450]b. 
per square inch. 

The sills fastened to the masonry consist of 12in. by 
l14in. timbers, ample steel reinforeement being embedded 
in the concrete of the wall to ensure transference of the 
sill pressures to the masses of concrete below. The dis- 
tribution of the reactions, which will come against the 
sill and hollow quoin, and all the stresses throughout 
the gate, have been carefully studied, with the result that 
the gate and also the reaction castings in the hollow 
quoin, may be depended upon to withstand the full 
pressure coming on them when there is no contact of the 
gate against the sill. 

Each gate-leaf is supported on a hemispherical 
wrought steel pintle, 16in. in diameter, at the lower end 
of the quoin- post, while the top is fastened at the upper 
end of the hollow quoin to a heavy anchor casting, 
secured to a longitudinal and transverse system of 
anchors. The longitudinal system is subjected to’tension 
only, but the transverse system is designed to withstand 
an alternating stress of tension and compression. The 
anchors are carried into the concrete to such a depth as 
to make them secure against the maximum pull of 
500,000 lb. which will be exerted when the gates are 
swung in the dry. Under ordinary conditions of every- 
day operation the stresses in the steel work of the gates 
will be limited to 13,0001b. per square inch of steel, and 
even when the conditions are abnormal—e.g., following 
pumping out of the lock orthe raising of the water surface to 
the level of the copmng—the stress will never exceed about 
15,000 lb. per square inch. To relieve the weight under 
ordinary operation air-chambers, occupying about half the 
height of the higher gates, will be used; while the upper 
part of the gate will be a water-chamber, giving the 
necessary balance when the gate is subjected to a high 
head on the up-stream side, the water standing near the 
level of the sill on the down-stream side. 

The weight of those parts of the gate-leaves which 
revolve upon pintles’ will vary from 600,000 lb. to 
1,100,000 1b. The material used in the structural work is 
60.000 lb. open-hearth steel; the steel-castings are of 
ordinary standard, with an ultimate tensile strength oi 
from 65,000 lb. to 70.000 lb.; while the bearing-pieces in, 
the mitre-posts and quoins are nickel steel, with about 
3 per cent. of nickel, of 85,000 lb. ultimate strength. 

The designers of the Canal have made unusual and, it 
would appear, ample provision to ensure the safety ot 
shipping passing through the locks. The special atten- 
tion devoted to this feature of the enterprise may be 
regarded not merely as an earnest endeavour to realise the 
“convenient passage ” prescribed by legislation, but also 
as an emphatic rejoinder to the alarmist criticisms in the 
Majority Report of the International Board of Consulting 
Engineers. In this document, to support the allegea 
superiority of the sea-level type of canal, not a few fancy 
pictures were drawn of possible catastrophes should a 
lock cana' come into being. Reference was also made to 
three accidents arising from collisions between steamers 
in transit and the lock gates, resulting in damage to the 
latter, which had occurred during the preceding nine 
years in the St. Mary’s Falls Canal, and to three similar 
occurrences in the Manchester Ship Canal, disastrous 
consequences in several instances being avoided “ by a 
narrow margin only.” 

Perhaps the most serious accident of the kind on record 
is that of June 9th, 1909, in the Canadian lock at Sault 
Ste. Marie. This occurred through collision with the 
lower lock gate by a vessel from the lower side, when the 
lock was full and the upper gates open, there being at the 
time one vessel in the lock chamber and another entering 
from above. All three vessels, be it noted, were 
manceuvring under their own steam. Such an accident, 
however, appears impossible in the Isthmian Canal. In the 
first place, it has always been accepted as a fundamental 
principle of design that there must be, at each flight of 
locks, two barriers separating the high level from the 
level next below; in other words, that there must always 
be two gates at the upper and two gates at the lower end 
of each of the upper locks in each flight. With an 
upper lock so designed, the lower barrier will be that in 
greater danger, seeing that it will be approached by a 
vessel when the lock is full and the destructive effect of 
any blow will be assisted by the water pressure. The 
upper barrier, if approached by a vessel from below with 
the lock empty, has the water pressure against it to 
assist in resisting the blow, while only absolute absence 
of care would permit a vessel to approach the upper 
gates from above, except when the lower gates are closed 
and the safety of the lock assured. Next to be noted are 
the facts that, above and below all the locks of the 
Paname Canal, long piers are being constructed, against 





which vessels will be obliged to moor before approaching 
within 300ft. of the lock gates ; they will then be placed 
under control of powerful electric towing appliances on 
the lock walls and taken through the locks without further 
use of their own power. 

Prominent among the protective devices are movable 
dams, to be placed above the locks at each end of the 
summit level and above the flight at Miraflores. These 
are designed for use when, through accident, connection 
is established between the levels, and a stream flows 
through the locks with such velocity that the mitreing 
gates cannot be closed until the current has been checked. 
In general features the structure consists of a swing 
bridge provided with a strong horizontal as well as 
vertical truss system. One of these bridges is to be 
mounted on each of the side walls of the lock as far 
above the upper gates as may be practicable. Each 
bridge can then be swung until its free end rests on the 
middle wall, spanning the forebay of one of the twin 
locks. From the horizontal truss of the bridge when 
swung, wicket girders are dropped which pivot at the 
upper extremities at the panel points of the bridge and 
rest their lower extremities against a sill in the masonry 
of the forebay floor. Rolling gates are then dropped 
down a runway formed by the upper flanges of the wicket 
girders, closing the waterway in horizontal tiers, begin- 
ning at the bottom, with the effect of diminishing pro- 
gressively the head under which the stream is flowing as 
well as the area of the waterway. There will be five 
tiers of these gates, reaching, when in place, from the 
floor to a short distance above the surface level. The 
rolling gates will move on wheels themselves on roller 
bearings, friction being thus reduced to a minimum. 

As an additional protective device, it was originally 
proposed to use one set of lower gates at each upper gate, 
and to protect them by a rolling gate placed above the 
mitre gates and to be moved transversely across the lock 
at each lockage. The design for such a gate was worked 
out in considerable detail, the idea being to provide a 
movable girder in the upper part of the gate, which 
might be struck and forced down-stream by a vessel 
approaching the gate. Resistance to down-stream motion 
was to be given by hydraulic cylinders, calculations indi- 
cating that the system would absorb safely the energy of 
a blow delivered by a large vessel moving with consider- 
able velocity. The final design, however, demonstrated 
that such a gate, to be relied upon, would reach the enor- 
mous weight of 2000 tons. The cost and unweildiness of 
such a structure, which would have to be moved twice 
across the lock at each lockage, necessarily led to the 
abandonment of the design and the substitution of a 
simpler protection. 

This last—similar to that in use in several large English 
locks—is a heavy chain, which, when not in service, lies 
in a groove at the lock bottom. When in use it is drawn 
up until it stretches across the lock near the water sur- 
face, the ends passing around drums. The resistance to 
paying out the chain may be occasioned by its own fric- 
tion around the drum, if the latter be fixed, by a friction 
brake resistance rotation of the drum if movable, or by 
hydraulic cylinders. It is intended to apply this device 
above the upper, middle, and lower gates in each upper 
lock, below the lower gates in each lower lock, and 
possibly at other points. At the same time it was 
cesolved to add a second set of mitreing gates at the lower 
end of each upper lock. 

Studies and designs for the electrical and mechanical 
equipment for operating the mitreing gates, the valves 
for the maim and lateral culverts in the locks, and the 
wickets and gates for the movable dams, as well as for 
controlling vessels when approaching or within the locks, 
are either definitely or to all intents and purposes com- 
pleted. As regards the valve machinery, it is intended to 
raise the main gate valves by a single rising stem, 
actuated by a crosshead with two screws driven by an 
electric motor; while for the cylindrical valves the motion 
will be effected through the valve by a non-rising screw, 
also electrically driven. 

For use, should it be necessary at any time to unwater 
a lock for examination or repairs, two caissons, which 
may be towed from place to place, will be provided. 
When at the proper point in the entrance to a lock, a 
caisson will be turned so that it will lie across the channel 
with its ends resting against cast iron seats placed on 
the ends of the walls. Water will then be let into the air 
chambers to sink the caisson, which will rest on a sill and 
be held in place by the force of the water which it is 
keeping out of the lock chamber. The caisson seats of 
grey iron, numbering in all 300, and weighing in the 
aggregate 955,008 lb., have been cast at the Gorgona 
foundry, and will be placed on the ends of the walls and 
in the sills at the upper and lower ends of all the locks. 
They are L-shaped, with stiffening webs, in general 3ft. 
wide on each face, and from lin to 2in. thick, as the 
pressure increases from top to bottom; and will be 
anchored to the concrete by means of wrought iron bolts 
running about 4ft. into the masonry and attached to the 
stiffening webs. 

The forms for the culverts which are being embedded 
in the centre and side walls and floors of the lock 
chambers have been constructed by the Baltimore Bridge 
Company. They are made of open-hearth boiler steel, 
are collapsible, mounted on wheels to facilitate with- 
drawal, and are designed to withstand five years of con- 
tinual use. At Gatun, for the main culverts in the side 
walls there are twenty-one forms in 12ft. lengths, each 
form weighing not less than 303,300 1b.; for the middle 
wall culverts there are twelve forms, each 12ft long, and 
weighing 177,000 lb. ; and for the lateral culverts 100, each 
10ft. long and weighing 217,000 lb. The boiler-plate forms 
for the valve recesses and openings in the floors have 
been made at the Gorgona foundry. Of the first there are 
eight sets, each weighing 21,400 lb., and of the second 
forty, each weighing 61,000 lb. 

The floors and walls of the several locks are being built up 
in concrete monoliths. At Gatun the forms for the floor are 
made of timber, 50ft. long, 20ft. wide, and with heights 





varying with the floor thickness, which will be 20ft, jn 
the south forebay and 18ft. in the south locks, These 
forms have been built in the lock site, and are moyeq 
from place to place by the cableways. The face forms 
for the side oak centre walls are of sheet steel, carried on 
movable towers, also built of steel. Rails are laid as 
near as possible to the line of walls, and on these the 
towers move up and down the lock chambers. Jack, 
fixed to the towers, and bearing on the forms, are used to 
align the latter, and hold them in place. There are twelye 
of these towers, with forms 78ft. long from top to bottom, 
36ft. wide, and 74in. thick, the aggregate weight of each 
being not less than 4,392,220 lb. For the sides of the 
wall monoliths, steel girders, 6ft. high, are built uj) in 
succession to the full height of the wall prior to the 
placing of concrete, while for the back steel girders with 
triangular bracing are used. 

All the twenty-four sets of castings required for the 
seats and frames of the Stoney gate valves which are being 
embedded in the masonry of the upper twin locks at Gatun 
and the twin locks at Pedro Miguel were delivered from 
the United States and assembled in the Isthmus early in 


the present year. Each valve, which closes an oj. ning . 
8ft. wide by 18ft. high, is designed to operate in a well, 
travelling on two roller chain bearings with a span of 


10ft. from centre to centre, fastened to the down-stream 
face of the wall casting. The gates will have a total play 
of only }in.; consequently the castings have necessarily) 
been made with great nicety, so that when the valve is in 
place there will be no bad alignment likely to hamper the 
operation. For the last order of twenty-two sets of valve 
frames the following material was required :— 
Ibs. 


Cast steel, open-hearth 4104, 800) 
CEN oe Oe Bigs Fes 2,747,460 
Structural steel, open-hearth ; roller rails, made 

from rolled bars... OF ee ee a yt 
Rails, standard 7,845 
Steel bolts and nuts 78 







Bronze bolts, Tobin 
Cast iron washers Bi 28,; 


The locks at Pedro Miguel and Miraflores will differ 
only from those at Gatun in the method of constructing 
the floors, the reason being that each of the lock sites on 
the Pacific slope is wholly on rock. At both places, there- 
fore, the rock has been trenched for the lateral culverts 
by channelling machines, and the concrete dumped around 
the forms into these trenches. The culverts are on 36ft. 
centres, leaving about 25ft. of floor to be laid between 
them. For this part of the floor the rock is cleaned down 
to hard, homogeneous matter, and the concrete is placed 
on it in sufficient quantity to bring it to grade, the depth 
ranging from one foot to three feet. 

The first concrete placed in the lock at Pedro Miguel 
was on September Ist of last year, when a temporary 
mixing plant was put in operation. For the two lock 
chambers there require to be placed 641,164 cubic yards, 
and for the approach walls, including core connection with 
the dams, 272,002 cubic yards. Of the aggregate 916,166 
cubic yards, there had been laid in the locks alone up to 
October Ist, 315,839 cubic yards. Here, as at Gatun, 
ironwork is being put in position as the concrete laying 
advances. At Miraflores, up to the present, about 45,0) 
cubic yards of concrete have been placed in the locks and 
dam, but with the now complete installation of cantilever 
cranes and handling and mixing plants, this stage of 
operations will be continued with vigour. Altogether, 
there will be required at Miraflores the following quanti- 
ties of concrete :— 


For the Locks. 
Cubic yards. 








Upper lock .. 481,944 
Lower lock... ... 473,756 
Approach walls 304,689 
Forebay ... 169,810 
1,430,199 
For the Spilliray. 

eres 55,000 
Piers and footbridge ... 4000 
Abutments ... ... .. 1000 
Channel! walls... ... 13,000 
South approach walls... 2000 
75,000 


Rock for the concrete to be used at Pedro Miguel and 
Miraflores is being supplied from the crushing plant at the 
Ancon Hill quarries, while sand for the same | ag ager to 
the estimated amcunt of 1,000,000 cubic yards, is being 
brought from Point Chamé, a low-lying sandy peninsula 
23 miles west of Balboa. 

At Pedro Miguel there are being built two dams north 
of the lock, designed to prevent the water from the 
summit level of the Canal from flowing through depres- 
sions between the hills on either side, and wasting into 
the channel of the Rio Grande. The west dam, for 
which a fill of nearly 1,000,000 cubic yards will be 
required, is being made with miscellaneous excavation 
from the lock site, and a core of impervious clay. It will 
be connected with the west wall of the locks by a concrete 
core wall. The east dam, which will be 550ft. long and 
built. of concrete, will connect the east wall of the locks 
with the east hill. 

From the north end of the east wall of the Miraflores 
locks a concrete dam will extend to an adjacent hill, and 
in this dam will be the spillway for the so-called Mira- 
flores lake. Immediately to the south a concrete power- 
house has been erected, well equipped with a steam power 
plant, including three 1500-kilowatt units, having a 
capacity equivalent to 6000 horse-power. From this 
station three-phase transmission lines deliver energy to 
the concrete handling plants at Pedro Miguel and Mira- 
flores, various electrically driven pumps, the rock crushing 
plant at Ancon quarry, and the sand unloading cranes at 
Balboa. The lines to Ancon are 5} miles in length, and 
that to Balboa about four miles. After the canal is 
completed hydraulic power will be installed, and the 
entire plant held in reserve, all the locks being operated 
from the Gatun electro-hydraulic station. 
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THE SHIPBUILDING LOCK-OUT. 


UNFORTUNATELY for all concerned, directly or 
indirectly, peace is not yet in sight in the dispute between 
the employers and the ** black squad ” at the shipyards on 
the Clyde and in the North of England, and the deadlock 
continues, for the men have voted more emphatically in their 
second ballot against the terms of the York settlement than 
thev did in, the first ballot, notwithstanding the explanations 
given respecting it by their leaders and the modifications 
made in the phraseology. The men will have none of it. It 
must be acknowledged that the members of the executive of 
the men’s society have done yeoman service since it was 
decided to have a second ‘ballot to win the majority of their 
constituents over to an acceptance of the terms; they have 
gone from district to district and have addressed meeting 
after meeting strongly advising the men to decide in favour 
of the York arrangement, but it has been all of no avail, and 
their missionary enterprise has apparently had the opposite 
effect to that intended, for it seems to have strengthened the 
opposition of the hostile workmen and added to the number of 
malcontents. The men absolutely decline to follow the 
advice of their officials. The result of the second ballot has 
been more disastrous and astonishing than that of the first, 
for whereas in the first ballot the majority against acceptance 
was 1158, in the ballot which closed on Monday evening that 
majority was converted into one of 9913, or nearly nine times 


they 








as large. Comparing the voting in the two ballots we 
have :— 
First ballot. Second ballot. 
Ayainst agreement .. 10,212 : 5,563 
Vor agreement .. ¥.054 .. : 5,659 
Majority against 1,153 9,¥13 


It was a source of complaint that in the tirst ballot so 
large a number of the members refrained from recording their 
votes ; 50,000 were entitled to have their say in the matter, 
yet only 19,266 considered it worth while to exercise their 
right, and when the circular was issued for the second ballot, 
the executive begged and prayed the members who had 
before held aloof to record their votes. How much good the 
appeal has been is indicated by the fact that the number 
taxing part in the second ballot was not much larger than 
that reported for the first batlot—only 21,213—so that 60 
per cent. of the men still abstained. It is reported that the 
members of the society who are not affected by the lock-out 
took a neutral attitude, for as they are not directly involved 
in the dispute, they argued that 1t was no business of theirs 
to take part in the ballot. They evidently were not prepared 
to be led by the persuasive tongues of their leaders, but 
took a line of their own and stuck to it. But the increase in 
the number of hostile votes in the second ballot shows that 
the men who are locked out are more set against the York 
arrangement than ever. The adverse vote, as shown by the 
second ballot, was increased by 5000, and the favourable vote 
wis reduced by 3400, a plain indication that comparatively 
few of the non-shipyard men again refused to take part. 
The number of men locked out is about 15,300. 

The militant members of the society are naturally jubilant 
at the outcome of the second appeal to them. The Clyde 
men maintained that they were discharged without reason, 
and decided not to return to work unless on their own terms, 
which practically are that they shall be allowed to contro: 
the operations at the yards They not only demand the 
withdrawal of the penalty clause, but also an increase of the 
piece rates, the right to bargain with foremen before starting 
tresh jobs, and the removal! from the employers’ executive ot 
members who employ non-union labour. There must be no 
* black list ’’ of fines, though they have been assured by the 
employers thatsuch lists were not contemplated ; the latter, 
indeed, could get ‘* black lists’? in many better ways than 
from a list of fines. On Tyne-ide the voting, it is said, was 
influenced by the men believing that if they agreed to the 
tining of members, it would place a fresh power in the hands 
of the employers for making them accept low terms on piece 
work on penalty of being fined if the job were stopped. 

As the executive of the men’s society say in their circular 
which they issued last week, pernicious efforts have been made 
by outsiders to influence the rank and file to reject the advice 
of their leaders, and to risk the destruction of their organisa- 
tion. That doubtless has had a good deal to do with the 
prolongation of the dispute. Mr. Burt also pointed this 
out. Mr. Chiozza Money has again put in his oar, and 
has done his best to rouse the resentment of the men against 
the masters at a time when all efforts should have been 
directed to the removal of friction. Mr. Money sent the 
following telegram to the executive of the Boilermakers’ 
Society at Newcastle a few days ago:—‘* Whether or not 
your second ballot is legal under Rule 2 of your society, I 
earnestly hope your members who have so bravely resisted 
the employers’ incredible proposals wiil again reject the pro- 
posed agreement, and by an increased majority.’’ Such 
officious interference by an entire outsider is much to be 
deprecated. 

The districts which have shown the most determined 
resis\ance to the acceptance of the York arrangement have 
been the Hartlepools, Hull, Govan, and Tyneside, whereas 
Sunderland, Svockton, and Middlesbrough have voted for 
peace. Hartlepool takes the lead-in the hostility, for only 
nine members in the four branches at West Hartlepool were 
in favour, and 831 against, while at Hartlepool the numbers 
were 20 for and 460against. At Hull one voted for and 529 
against. These districts were much more strongly adverse 
than in the first ballot. At Sunderland a vote of confidence 
in the executive was carried at a meeting of the members. 

The situation brought about by the adverse decision is 
very grave indeed, and what move will be taken next it is 
difficult tosay. The Employers’ Federation, it is affirmed, 
have said their last word, and the lock-out policy must con- 
tinue. In some quarters it is believed that the Board of 
Trade will intervene, but so far outside intervention has 
been discountenanced by both sides. Probably action will 
be taken by the Federated Trades’ Unions on behalf of the 
Boilermakers’ Society—the respéctive cémmittees are to 
meet on Monday at Carlisle—and any financial assistance 
obtained by tne locked out mem must come from 
these other trades unions, for: their own society is 
no longer in a position to finance the members who are 
out of work. It is thought that the executive of the 
Boilermakers’ Society will regard this .second adverse 
decision as a vote of want of confidence, and may probably 
resign ; they are certainly in a co.mpletedtlemma. Should 


they resign the dispute would come into the hanis of a 
new executive, but this would represent the section of the 





society opposed to the policy of the employers, and thus 
the dispute would be no nearer a termination. It is reported 
that the Boilermakers’ Society will borrow £30,000 from the 
Amalgamated Society of Railway Servants, which has 
something like £300,000 to its credit. This threatens the 
disruption of the Society, for it will run the organisation 
so much into debt that its effectiveness will be crippled 
for years to come. : 

Some of the militant members in the Greenock district set 
afloat a report which they intended should encourage the non- 
contents to vote against the York agreement, in that it would 
show that if the men held out some of the employers would 
have to give way, and that would mean the collapse of the 
lock-out. It was affirmed that several shipbuilding firms on 
the Clyde had been refused an extension of time for the com- 
pletion ofcontracts for the Admiralty, the authoritiesat W hite- 
nall contending that the lock-out had been at.the instance of the 
employers, dnd, therefore, they must be held responsible. 
The joint secretaries of the Shipbuilding Employers’ Federa- 
tion (Mr. Hartley B. N. Mothersole, Newcastle, and Mr. 
Thomas Biggart, Glasgow) have made car. ful inquires on the 
Clyde, and intimate that the statement is absolutely without 
foundation. 

Mr. John Hill, secretary of the Boilermakers’ Society, 
has communicated with Mr. Alexander Wilkie, secretary 
of the Shipbuilding Trades Joint Committee, and probably 
the latter may intervene and claim in the name of all the 
trades who are signatories to the National Agreement, the 
right to be heard in connection with the dispute. Dislike 
to the National Agreement is doubtless at the bottom of the 
present dispute. It is contended that the rules of the society 
are sufficient to punish the men who strike, and they ought 
to be, but as Mr. Knight, their ex-secretary said lately, the 
executive of the society have not the courage now to enforce 
the rules, and that is why the employers want to have a say 
in the matter. The great weakness of the mem lies now in 
their want of unity and their depleted funds. But it seems 
probable that the dispute will not be terminated before the 
close of the year. 





LETTERS TO THE EDITOR. 


(We do not hold ourseives responsible for the opinions of our 
correspondents, ) 





THE STANDARDISATION OF LOCOMOTIVES IN INDIA, 


Sir,--With reference to your leader on this subject, it is easy to 
understand why Indian locomotive superintendents did not care to 
contribute to the discussion. Those who are still in the service are 
a loyal crowd, and however much they may discuss the matter in 
private, are not likely to criticise the action of the hand that pays 
them in public, quite apart from the fact that the mere displeasure 
of the Government of India is often a serious matter, and it is 
against the Government of India that some of the criticisms would 
be directed. Those who are not in the service have, with one or 
two exceptions, no experience of the later classes in service, and 
those who have either do not worry much now-a-days, or have, like 
myself, to use an Irishism, their leisure time too fully employed to 
attend, I was, for various reasons, unable to be present, and so 
did not hear the discussion, and had no opportunity to make 
remarks, Standardisation is, as you say, impossible without 
stopping progress. But in a country like India, if you standardise, 
so to speak, far enough ahead, you can gain many advantages. 1 
do not follow the idea of change being required to get more power, 
since few railways have sidings long enough to run trains of the 
maximum weights which can be hauled by the later classes or 
brake power sufficient to meet the alternative of a lighter train 
faster run. 

My first experience of the 4-6-0 was toward this conclusion: 
We found we could haul more than the sidings would hold, and 
with the maximum number we could run on them they could on 
the long runs get up to 30 miles per hour, and stopin, say, 14 miles. 
This a heavy passenger engine. We could not have looked at the 
2-8-0, and such an engine would have been wasted. That is not 
an isolated case either. The whole of at least two large Indian 
railways are in similar case, as well as 75 per cent. of at least two 
others, one of them the largest system in India. The first two 
railways I mention have not on their main line any grade over 
1: 250, and that only at bridge approaches. 

In the case above mentioned the 4-6-0 took three more than 
the combined loads of two older class engines for one set of staff 
using roughly 80 per cent. of the coal and 60 per cent. of the oil 
and in 2} hours in 15 less time per trip. They also did somewhere 
in the neighbourhood of 40 per cent. more mileage before repairs 
than the old engines. 

Toeir drawbacks were that if pressed they would not steam, as 
the heating surface was far too low for the cylinders. This is the 
only serious fault to be found with the standard classes. Given 
bad coal, and there is lots of it in India, a 19} cylinder calls for 
2250ft. of heating surface, and I should be giad to see a super- 
heater over and above that. I have tried hard to get steam on a 
rough night in the rains and have been beaten. 

At the speed at which the 4-6-0 can be run on goods trains the 
brake power of the engine is naturally insufficient, and to see one 
of these trains trying to stop from high speed is an education. 
Expense will prevent the sufficient use of the vacuum brake for 
many years, and until the engine can get the use of the brake on 
train, any of the larger classes are powerful enough for many 
years to come, 

It may be gathered that I am in favour of standardisation, and 
I would say that I would go further than has been done with types 
and would scrap the 0-6-0 and 4-4-0 types as obsolete and useless. 
Of the latter, no good can be said except that they are a little 
better than the older types ; they do not steam very well, and will 
not run. I have never seen them touch 60 miles per hour; they 
are coal and oil eaters, and if on fast work, cost-a lot-fur repairs. 
The 0-6-0 make a better shape than they do on heavy passenger 
work, and are consequently much abused by being run at speeds 
beyond their capacity. 1 would standardise the 4-6-0, 4-6-2, 
2-8-0 tank engine down to the last detail possible, and have no 
other classes, F 

My experience as a district officer and works manager was that 
Peter was very often robbed ; in fact, the only thing against it was 
Peter’s limited capacity for meeting the demands of, in one case, 
twelve other types. 

I have not noticed the trouble mentioned of the parts of one 
make not fitting another, except in the case of motion work, where 
the fits are very neat, and it was usual for us te replace a whole set 
of motion, or a side thereof, if one side broke down. After a time, 
too, most of the spare parts are home made, and allowances are 
much more generous than in the first instance. 

There is never likely to be much evidence before the Standards 
Committee; they and the locomotive superintendent are as far 
apart as the poles,-and with as little means of communication 
between them, and suggestions as to the shape of cabs and funnel 
tops are not much encouraged. The Indian man does not like 
having the matter taken out of his hands and put into the hands 
of those who have either never seen India, its coal, or its lines, om 
else retired before the days of speeding up, and has normally at 
least two men’s work and the worry of six. His work lies also far 
more towards the clerical than the mechanical side. 

Indian railways do not differ so widely as you would have us 





believe. You must except, of course, the Sind Peshin, Khojak, 
Bhore and Thull Ghats, and the Darjeeling, Himalaya and Simla 
railways, but in very few lines have they worse grades than 1 in 
100, curves are easy and the traffic is remarkably uniform in 
weight, and also in the fact that there is never eith:r stock or 
power to meet the busy seasons, or, for the matter of that, the 
passenger traffic in any season. The climate is all poor and does not 
adversely affect the locomotive. There is, further, for those that 
think and look ahead, the continual menace of war, calling, when 
it does come, for the immediate hurrying to the front of every 
engine, man and vehicle available. hat will happen, then, if 
sixty or more classes of engines of all powers and in all conditiuns 
of repair are concentrated at the front ? 

It will pay to neglect progress the very little it will be neglected 
in consequence if Government, despite the capacity of the Indian 
locomotive man to design, goes on its way and even insists on 
reducing the existing 6 B.G. classes to 4, and then takes its 
courage in both hands and scraps the superfinous and unnecessary 
M G altogether. L. 8. 

Glasgow, November Ist. 





PADDLE WHEELS. 


S1r,—To me it seems strange that any mistake should be made 
about Rankine’s theorem, but that it is made is certain. Rankine 
does not refer to the cause of waste of power, but to the amount 
and he points out that the waste may be reduced by making the 
weight of water moved as large as ible, and the speed at which 
it is moved the least possible. Bat this, put into other words 
simply means that the slip should be as small as may be. Your 
correspondent ‘‘ A. R.” fails, I believe, to see this. 1 venture to 
ask you a little of your space to maké my meaning clear. 

I have said that the slip percentage is the waste percentage 
leaving out all question of friction either of the engines or the 
propeller or the paddle wheel. 

It will simplify matters if I confine what I have to say to the 
paddle wheel, which is more simple and obvious in its action than 
the screw propeller. 

I must ask “‘A. R.” to concede certain things. The first of 
these is that the thrust produced by a paddle wheel on a ship is 
precisely equal in amount and opposite in direction to the thrust 
produced by the paddle wheel on the water. The-second is that 
the net power of the machinery is expended in providing these 
two thrusts. 

If, now, we multiply the thrusts 7 and y respectively by the space 
in feet over in a unit of time, say one minute, by each, we 
shall get the relative proportion of: power expended on each. 

Let the speed of a paddle steamer be 15 miles, or 79,20 ft., per 
hour, and 1320ft. per minute. Let the thrust be 10,000 lb. Then 
1320 x 10,000 

33,000 

Now, it is clear that the space passed over by the centre of effort 
of the paddle wheels cannot be less than that passed over by the 
ship; just as the space passed over by a point marked in the tire 
of a driving wheel must be the same as that passed over by the train 
in any unit of time. This condition does not obtain with paddie 
wheels, which pass over virtually more space than the ship. Let 
us suppose now that the distance passed over in one minute by the 
centre of effort of the paddle wheel is 16 miles, or 8448ft. per 
hour, or 1408ft. per minute. The thrust, that is to say, the force 
resisting the rotation of the wheel, is, as before for the ship, 
10,000 lb., and the work done by the paddle wheel is 

1408 x_ 10.000 _ 426.6 horse-power. 
$8,009 
The slip here is one-sixteenth, or 6.23 per cent. 

This is apparently quite clear ; but; inasmuch as mystery seems 
to surround all that refers to marine propulsion, I must try and 
make the facts still plainer. 

What is the work done by the engines! All their efforts are 
expended in turning the paddie wheels round against a resistance. 
(This has forced itself, so to speak, on some people by the fact that 
the only way to get at the power of a turbine is to measure the 
torque.) Let us suppose that our paddle engines were set up on 
land ; that for the paddle was substituted a winding drum, raising 
coal up a shaft. I think ‘‘A. R.” would admit that the power 
expended by the engine would be measured by the resistance 
offered by the pull of the rope multiplied by the distance passed 
over in a minute by any pointin the rope, divided by 33,000. For 
the pull of the rope substitute the resistance of the water, and th it 
resistance multiplied by the rate in feet per minute at which it is 
overcome, divided by 33,000, will give the horse-power exerted by 
the engine. There is no getting away from this fact. The power 
will no doubt be more—with screw propellers very much more- 
because frictional resistances have to be overcome ; but it cannot 
be less, and itis with minima we are dealing. As we have seen in 
a stated case, the power expended by the engine must be 426.6 
horse-power. I do not think ‘‘ A. R.” will try to make it out to 
be more or less. 

Turning to the ship, we find that a thrust of 10,000 lb. gives her 
a velocity of 15 miles an hour, and this works out, as stated, at 
400 indicated horse-power. The difference, 26.6 horse-power, is 
slip loss, and in all and every case the slip percentage is the lost 
or wasted percentage, and that loss is all that can be charged 
against the machinery of propulsion, friction being left out. 

To produce a resistance of 10,000 at 1408ft. per minute a certain 
weight of water must be put in motion astern. Let us now 
suppose that we reduce the size of the paddle boards. Then, in 
order to get the same thrust, the wheels must turn round quicker. 
The centre of effort will pass over more feet per minute. The 
speed of the ship remains the same. A smaller weight of water 
will be pushed astern at a higher velocity, the -lip wil! be 
increased, and power will be wasted ; but, as before, the slip is 
the measure of the waste. Slip is quite inseparable from marine 
propulsion, but the smaller it is the better, other things being 
equal—a necessary stipulation, because the attempt to reduce slip . 
may do mischief. If the paddle boards are too large, the slip may 
be very small, but so may be the speed of the ship, because the 
engines cannot turn round fast enough ; the piston speed will be 
too slow, and the power deficient. Most marine engineers have 
met, at some time or another, with ‘‘ locked up engines.” One 
case came within my own experience in which a tramp steamer 
only made eight knots with a 14ft. screw, the furnace doors open 
all the time to keep down steam. A 12ft. screw, with a rather 
finer pitch, was substituted ; then the engines got away, and she 
made nearly ten knots ; but the slip was more than twice as great. 

‘© A, R.” can pursue the subject further on Rankine lines, and 
calculate the weights of water that must be moved astern at stated 
speeds to get definitive thrusts, but he will find that there is 
nothing in Rankine or any other book that can controvert the 
hard facts that I have stated. Slip is always the true measure of 
lost power. 

Birkenhead, November 8th. 


(For Continuation of Letters see page 522.) 


= 400 horse-power expended in propelling the ship. 





SUPERINTENDING ENGINEER. 








ASSOCIATION OF TEACHERS IN TBOHNICAL [NSTITUTIONS.~The 
annual meeting of this association wil! be held at the Northern 
Polytechnic, Holloway-road, on Saturday, November Sth, at 3 p.m. 
The president of the association wi move the adoption of the 
annual report. This includes an account of the work of the 
council during the pist year in such matters as registration, super- 
annuation, Royal Commission on London University, policy on 
reforms concerning technicai education, legal matters, kc. The 
results of the recent elections for officers for the coming year will 
be announced, 
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MOTOR CAR EXHIBITION AT OLYMPIA. | 
No. II.* 


LNTENDING purchasers of motor cars who pay a visit to | 
the Exhibition promoted by the Society of Motor Manu- 
facturers and Traders at Olympia will find more than six | 
hundred cars or chassis on view, and will have consider- | 
able difficulty in arriving at a final choice, for the all- 
round quality of the exhibits is indeed a high testimony | 
to the skili of the motor car builders. If it is true that 
noise in mechanical devices means wear, then next year’s | 
petrol engines ought to have a life such as no internal 
combustion motor hitherto built has enjoyed. Weare not 
sure that too much fuss is not being made at the present 
time on the part of engine designers to obtain absolute 
quietness of operation. A modern well-designed four- 
cylinder engine with poppet valves, making its normal 
number of revolutions, is audible only by the clicking of 


| 
j 


its size is of foreign manufacture, there are several 
English cars which run it close in the matter of price. 
One of these is illustrated on page 516, and is made by 
Argylls, Limited, Alexandria, N.B. This is a very pretty 


/model of a chassis rated at 12 horse-power, in which 


the makers have made considerable departure from their 
standard practice. One of these consists in the adoption of 
the worm drive, and the other is the angle of the whole of 
the motor mechanism which is in direct opposition to 
that adopted by most makers. As will be seen, the worm 
is arranged on top of the worm wheel in the back axle 
and the front end of the engine is at a lower level than 
the back. Whether the life and efficiency of a worm 
drive with the worm on top of the wheel are likely to be 
as long and as high as when the worm is placed below 
the wheel, are points on which there are differences of 
opinion, and we need not stop to discuss them here. 
Certainly it is not so simple to lubricate the worm when 
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axle is a drop forging of H section with the steering link 
carried behind the axle. The back axle, as mentioned 
above, has a worm drive with a floating shaft, fitted 
throughout with ball bearings. The road wheels are carried 
on ball races, which, in turn, are mounted on axle sleeves 

The Sheftield-Simplex Company is introducing a 25 
horse-power car, in which two new departures have heen 
made. It is a six cylinder engine with cylinders 85 inm 
by 127 mm, cast in pairs, and, as will be observed by 
reference to the drawings, Figs. 6 and 8, on this page, the 
engine has one distinctive feature—introduced with the 
object of producing a silent distribution—namely, a worn. 
driven cam shaft, oil pump, and magneto. The worn 
mechanism is enclosed in a separate casing at the forward 
end of the engine. A worm wheel on the end of the 
crank shaft meshes with a multiple threaded worm on g 
shaft set at an angle of 45 deg., and this worm also meshes 
with a worm wheel on the singlecam shaft to operate the 
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Fig. 6—-SHEFFIELD SIMPLEX ENGINE, SHOWING WORM GEAR 


the tappets and valve spindles, and such a slight noise is 
somewhat akin to the ticking of awatch. Next year, how- 
ever, even this is to be subdued by some makers. Many 
of the devices whereby this end is obtained are doubtful 
improvements. As we pointed out last week, the Finance 
Act of 1910 has given rise to considerable modifications 
of cylinder dimensions in order to obtain the highest 
possible power with the lowest possible piston area, and 
it would be no exaggeration to state that by increasing 
both the stroke and the valve areas, and lightening the 
pistons and connecting-rods, the power of the modern 
engine, bore for bore, is nearly twice that of the average 
engine of three or four years ago. In other words, an 


on top as when it is submerged. The engine has four 
cylinders, 72 mm. by 120 mm., cast en bloc, and the valves 
are all on one side, being enclosed by a cover. Thermo 
syphon cooling is adopted in conjunction with a tube 
radiator, and all pipes are large. This engine is rated 
according to R.A.C. formula at 12.9 horse-power. It has 
Simms’ high-tension magneto, and is well lubricated. 
The oil is drawn from a reservoir forming part of the hose 
chamber by means of a gear pump, and is led direct to 
the bearings. A constant oil level for the big ends is 
assured under al] conditions, and in order that the driver 
may see whether the lubrication is effective, a tell-tale 
device is fitted on the dashboard. The clutch is of the flat 
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Fig. 7-25 HORSE-POWER SHEFFIELD SIMPLEX GEAR BOX AND AXLE 


engine rated at 16 horse-power now is equal to one of 
over 30 horse-power made, say, in 1906. To some this 
might suggest over-stressing, but it must be borne in 
mind that the materials employed and workmanship have 
been brought up to a very high quality indeed, while 
lubricating devices are almost perfection. With oil 
flowing through bearings at a pressure of 20]b. to 301b. 
per square inch, wear and tear are greatly reduced. 

There are nearly three hundred stands, and approxi- 
mately one third of the cars shown are of British manu- 
facture. Although the least expensive petrol car of 





* No. L appeared November 4th. 


plate, multiple disc type, running in oil,and easy of adjust- 
ment. From clutch to gear-box the transmission is effected 
by a universal shaft fitted with special coupling ; from the 
gear-box to the back axle by a propeller shaft carried by 
universal joints at the front and rear ends, the whole 
being encased in a steel torque tube supported at. the 
front end by a shock absorbing device, which, in turn, is 
carried on a cross member of the frame. As is becoming 
customary, a range of four forward speeds and reverse are 
provided, with a direct drive on the top gear. All shafts 
are carried on ball bearings, with a special device to pre- 
vent leakage, and all gears are controlled by one lever 
operating in a gate quadrant of special design. The front 


valves. The worm shaft runs in plain bearings, and drives 
at either end the high-tension magneto apparatus and the 
oil pump, the thrust of the worm being taken on either 
side by ball bearings. The magneto is supported on an 
inclined bracket bolted to the front end of the crank 
chamber, and is very easy of access. To avoid over- 
hanging drives, the worm wheels are not secured to the 
crank shaft and cam shaft, but revolve on a sleeve on 
the gear case, and are operated by dogs secured to the 
shafts. As at present designed the mechanism seems 
somewhat bulky, and requires a larger space than 
usual, but this will probably be reduced in later 
designs. The system of lubrication of this engine is well 
thought out, the oil being drawn from a filter sump in 
the bottom of the crank chamber and is forced through 
the main passage in the wall of the chamber to troughs 

















Fig. 8—SECTION OF WORM WHEEL 


below each crank. A sufficient supply of oil is retained 
always in the distribution gear chamber to immerse the 
worm. A simple means is provided in the engine crank 
case to prevent excessive lubrication, which is liable to 
give a smoky exhaust. With this object a device is 
provided whereby, when the oil is poured in, a syphon 
outlet is automatically opened, so that the surplus oil over- 
flows. The clutch is of the multipledisc pattern and runs 
in dry graphite, a system of lubrication which this firm 
has found highly effective. The propeller shaft is 
enclosed in a tube, the forward end of which has a 
spherical head. This tube serves to take both the thrust 
of the drive and the torque, and has been previously 
described by us. The gear-box, which is shown in Fig. 7. 
is attached to the back axle, as is the usual practice of 
this firm. Owing to the power of the engine, however, 
being less than in their earlier cars, the box contains 
three forward speed gears anda reverse. Both shafts are 
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hollow, and that on which the sliding gears are placed is 
nastellated. The shafts revolve in ball bearings, and the 
ae operated by two long rods running parallel with 
the propeller shaft and ingenious tripping mechanism. 
Reference to Fig. 7 will show that the main driving 
bevel pinion is carried on the rear end of the intermediate 
vear sleeve, and the whole runs in ball bearings. No 
alteration has been made in the Sheffield-Simplex 
carburetter practice or in the general design of the back 


4 rs are 
gears & 


en * Humber Company is exhibiting three new models, 
namely, 12-20 horse-power, 16-24 horse-power, and 
yg horse-power, all with four cylinders cast in pairs, and 
four-speed gear-boxes with three-point suspension. The 
12-20 horse-power car has cylinders 90 mm. bore by 
100 mm. stroke, silent chain drives for both the magneto 
and cam shafts, and flat-seated valves and seatings which 
have taken the place of the conical types in all powers. 
The Humber Company has also made a departure in con 
structing a combined new torque stay and casing for the 
propeller shaft. In all cases the lubrication of the engine 

















Fig. 9—HUMBER ENGINE, SHOWING CHAIN GEAR 


is by forced feed, and the cooling by thermo-syphon. A 
view of the Humber engine is given in Fig. 9. 

The Maudslay Company retains the now well-known 
hinged lay shaft on top of the engine, the design of which has 
been further improved by the fitting of a hinged aluminium 
cover to the shaft, giving immediate access to all working 
parts. The inlet and exhaust valves are interchangeable 
and open direct into the cylinder over the top of the 
pistons. Another good feature of the Maudslay engine is 
the provision of large inspection doors in the crank case 
through which all the main bearings and big ends can be 
examined and adjusted and the pistons and connecting- 
rods can be removed. The designer has had accessibility 
in view in designing the live axle, the differential and the 
whole of the driving gear being so fitted that it can be 
removed for inspection or alteration without jacking up the 
car, 

Up to last year the Sunbeam Company retained the chain 
for the final drive to the road wheels, but the demand for 
a live axle caused it to put on the market a car with the 
now customary propeller shaft and bevel wheel drive. 
Now it has gone a step further, and is fitting on next 
year’s cars a worm-driven axle. The worm is carried 
below the wheel, and is mounted on ball bearings with 
ball thrusts. Before deciding on placing the worm below 
the axle, Mr. Coatalen informs us that he made very 
severe tests with the worm above, and found that the 
course he has adopted was both the more efficient and 
more durable method. The gear-box has four speeds, 
and the engine has forced lubrication through the crank 
axle. The valves of the engine are placed on both sides, 
and the engine is cooled by means of a centrifugal pump, 
honeycomb radiator, and fan. An 18-22 horse-power 
6-cylinder engine made by this firm has cylinders cast 
in triple, 80mm. bore and 120mm. stroke. The design 
and construction of these cars is very clean and straight- 


forward, but the worm-casing comes within Tin. of the | 


ground, which is too close for some countries. 


John I. Thornycroft and Co., Limited, is another firm 


which has adopted the worm drive on the live axle. The 
chassis illustrated in Figs. 10 and 11 is that of the 18 horse- 
power car, and has four cylinders en bloc, 102 mm. by 
114mm., developing by R.A.C. rating 25.6 horse-power. 
The engine is lubricated by forced feed, is cooled on the 
thermo-syphon system with disc clutch and fan com- 
bined, and the carburetter is designed that as the throttle 
is opened the air and petrol supply is increased, thus 
tending to give a constant mixture to the engine. A 
further advantage possessed by this carburetter is that by 
loosening a screw the petrol supply may be varied and 


the mixture altered to suit climatic conditions. The jet | 


is easy of access for cleaning, and warm air is carried to 
the inlet pipe throngh a pipe terminating in a hollow 
collar on the exhaust pipe, with ports through which the 
air enters. Messrs. Lanchester are exhibiting, in addition 
to their 20 horse-power and 28 horse-power cars of last 
season, a 38 horse-power six-cylinder model, with cylinders 
4in. bore and stroke. The engine is designed on their 
well-known principle, and gives 38.4 horse-power at 1400 
revolutions. The car has the following features in 
common with the 28 horse-power chassis :—Six-cylinder 
engine, silent epicyclic change-speed gear frictionally 


forms the main torsional member of the frame. 


operated, multi-dise clutch and brake lubricated by pres- | there is very little movement of the universal joint at the 
sure, unit system of engine, gear-box, clutch and brake, | back of the gear-box. The engine is capable of develop- 
worm transmission, Lanchester system of suspension, | ing 19 brake horse-power. 

location of engine, wheel steering and wick carburetter. | 
The chassis follows the firm’s standard construction, | horse-power car fitted with a single-cylinder Daimler 
being built up of pressed steel members tied by the engine, 101.5 mm. bore by 130 mm. stroke, which 
petrol tank, which is situated under the driver's seat and | develops nine horse-power. 
In place | follows the general lines of the ordinary 8 horse-power 


The Rover Company is also showing an eight 


In this case the chassis 














Fig. 10-18 HORSE-POWER 
| 
| of four longitudinal members adopted in previous designs 
| only two members are used which resemble the orthodox 
| channel frames, swept inward in front to give sufficient 
| angle of lock to the steering wheels. 
| 'The new 12 horse-power Rover car, fitted with a 
| Knight-Daimler two-cylinder engine, is an entire departure 
| from the Rover Company’s practice. The engine has a 
| bore 96 mm. by 130mm. stroke, and forms one piece with 


the clutch casing. The gear-box is now a separate cast- 
ing attached to an underframe with universal joints 
between the back of the clutch and the gear-box. 


is driven across the front of the engine. 
is of the Daimler multiple jet pattern. 


under the connecting-rod ends, which are fitted with 


depth of oil. The clutch is composed of phosphor bronze 
reverse. The transmission system comprises a cardan 
shaft enclosed in a central tube, and worm gearing, the 
worm being placed on top. The engine, clutch, and gears 








| cylinder, and a 50 horse-power six-cylinder car. 


The | 
two engine cylinders are cast together, and the magneto | 
The carburetter | 

Lubrication of | 
the sleeves is effected by pumping from a sump to troughs | from the crank shaft by spiral gearing. The transmission 


scoops. The troughs can be adjusted to give the correct l 


and steel plates, and the gear-box has three speeds and a | the gear-box. 





THORNYCROFT CHASSIS 


tover car. The 15-20 horse-power B.S.A. car is in all 
essential features similar to last year’s model, with the 
exception that it is provided with four speeds, and has a 
somewhat larger wheel base. 

The Wolseley Tool and Motor Car Company, Limited, 
is exhibiting a 12-16 horse-power four-cylinder, a 16-20 
horse-power four-cylinder, a 2028 horse-power four- 
The six. 





. Fig. 11—PLAN OF THORNYCROFT CHASSIS 


cylinder engine and chassis are illustrated in Figs. 12 and 
13 respectively. The engine cylinders are 114 mm. bore by 
146 mm. stroke, and are cast in pairs, all the valves being 
on one side and boxed in. The normal speed of the 
engine is 1000 revolutions per minute, and the R.A.C. 
rating 48.6 horse-power. The valve cam shaft is driven 


is effected by a metal-to-metal multiple disc clutch 





Fig. 12—6-CYLINDER WOLSELEY ENGINE 


running in oil, and with a ball thrust. From the clutch 
the motion is transmitted to a universally jointed shaft to 
The latter is provided with four gear 
ratios and a reverse, the third speed being a direct drive. 
A propeller shaft transmits the power to the live axle 
through two enclosed universal joints and bevel gearing. 


are all arranged in the same horizontal plane, so that! Forced lubrication by means of a pump is provided for 
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both the engine and the gear-box. In the latter a neat 
pump driven from the lay shaft keeps up a circulation 
of lubricant from the bottom of the box to the top 
of the gears by' means of a series of jets. Cooling 
of the engine is effected by means of a centrifugal pump 
and honeycomb radiator in conjunction with a fan fly- 
wheel. The front axle is of Vickers axle steel, “1” section, 
dropped type, with inverted jaw ends, and the swivels are 
earried in ball bearings. The rear axle is of the live type, 
driven by bevel gearing, and fitted with ball bearings 
throughout. Two independent brakes are fitted, one a 
double-acting metal-to-metal hinged strap brake with 
positive release acting on a drum fitted to the gear-box 
countershaft and actuated by pedal, and the second 
internal enclosed metal-to metal double-acting shoe brakes 
operating inside drums on the rear road wheels, equalised 
to both sides of the car, and actuated by a hand lever 
through rods. The eontrol is by means of a single 
throttle independently controlled by a pedal and finger 
lever. There is an additional lever for altering the 
mixture. The throttle, ignition, and air levers are 
mounted on the steering wheel. 

Sidney Straker and Squire, Limited, are making one type 
of car only, namely, a medium powered vehicle of 
moderate price. The engine has four cylinders cast 
en bloc, 87 mm. bore by 120mm. stroke and is rated at 
18.8 horse-power. The valves are all on one side and 
interchangeable. The lubrication of the engine is anto- 
matic by means of a gear pump situated in the oil sump, 
which is formed in the bottom half of the crank case. 
The five main bearings are: lubricated by pressure, a 
separate pipe being led from the pump to the underside 
of each bearing. This pump also forces the oil to troughs 
in the crank case into which troughs dippers on the end 
of the connecting-rods splash. Cooling is effected on the 
thermo-syphon system. Three speeds and a reverse are 
provided, and the transmission from the gear-box to the 
back axle is by means of a long cardan shaft and bevel 
gearing. The live axle is designed with a special view 
to accessibility. In order to remove the differential gear 
it is only necessary to take off the hub cap3, withdraw 
the driving shdfts and dogs, take off a door at the back of 
the case, and remove the bevel wheels. 

The Valveless Car Company, which has hitherto only 
made one power of car, namely, 25 horse-power, is show- 
ing a new 15.6 horse-power model. With the exception 
of the size of engine all the earlier features are retained. 
The engine has two cylinders, 4,j,in. bore by 5in. stroke, 
which form one casting with the carburetter. The two 
pistons drive through their connecting-rods on to separate 
and parallel crank shafts, the cylinders being offset 14in. 
The two pistons have a common combustion chamber 
and a single sparking plug, and they move down under 
the explosion pressure simultaneously, thé two crank 
shafts being geared together. There is a fly. wheel at the 
forward end of the right-hand shaft and another at the 
rear end of the left hand shaft. The two-stroke cycle of 
operations is employed, air being compressed in the base 
chamber, and on the opening of the inlet port in the 
right-hand cylinder—as viewed from the rear of the car— 
at the end of the downward stroke of the piston, the air 
psses through the throttle passage past the petrol jet. 
thus becoming carburetted, and, entering the cylinder, 
expels before it the remnants of the exhaust gases, which 
pass out through the exhaust port in the other cylinder. 
The air is drawn in round a disc, and passing into the 
crank chamber, does not take with it any petrol vapour. 
The gases, on entering the cylinders, strike against the 
division between the two cylinders, which constitutes a 
water-cooled baftle. The magneto and oil pump are 
driven off the transverse shaft in front of the engine. The 
lubrication is forced through a valveless oil-distributing 
single-plunger pump to all the main bearings. The throttle 
is operated by hand and foot. and the timing of the 
magneto is fixed. Cooling is by thermo syphon system 
without a fan. 

A new model is shown by Sir W. G. Armstrong, Whit- 
worth and Co., Limited. The engine is of very pleasing 
design, has four cylinders 85 mm. by 120 mm. cast in one 
piece and with valves placed all on one side. The lubri- 
cation of the engine is by forced feed through the hollow 
crank shaft, an even pressure being maintained by means 
of a relief valve, which is set at about 5 lb. to 6 lb. pressure 
per square inch. Coolingis on the thermo-syphon system, 
and theclutch is of the multiple dise type, self-contained 
in an oil tight gear case, and can be removed without dis 
turbing the engine or gear-box. Four changes of speed 
are provided, the direct drive being on the top speed. 
From the gear-box the transmission system consists of a 
cardan shaft and bevel gearing. 

Owing to the extraordinary success which has attended 
the Clement-Talbot cars, special reference is due to those 
exhibited. These comprise cars of four powers, namely, 
12 horse-power, 15 horse-power, 20 horse-power, and 
25 horse power. The first, second and fourth types have 
four-cylinder engines, and the third has six cylinders. 
The engines have all long strokes, so that although the 
rating is low the actual brake horse-power given off is 
comparatively high in all cases. In the 12 horse-power 
car the cylindersare cast in pairs and have a bore 80mm. 
and stroke of 120mm. The valves are ail on one side, and 
the water pump and magneto are placed at the front of 
the motor and are driven by a cross shaft with 
skew gearing from the crank shaft. The gear 
box contains four sets of gears and a reverse, with the 
direct drive on the top speed, and the transmission system 
from the gear-box comprises the usual cardan shaft and 
bevel gearing. A tubular sleeve surrounds the cardan 
shaft, and serves as a torque rod; radius rods are also 
provided. The 15 horse-power car has its four cylinders 
cast in pairs; they measure 9) mm. by 140mm. The 
20) horse-power car has six cylinders cast in pairs, each 
80mm. by 120mm. The 25 horse-power car has four 
cylinders cast in pairs, with a bore 101.5 mm. by 140mm. 
The transmissi2n system is on similar lines in each case. 

The Arrol-Johnston cars of to-day offer a very striking 
contrast to those of ten years ago. The modern car 








has front wheel brakes, an engine and gear-box en bloc, 
four-speed gear-box, and enclosed valves. The 15.9 horse- 
power car has four cylinders cast in pairs, 80 mm. 
diameter by 120 mm. stroke. The valves are all on one 
side of the engine and are operated by a singlecam shaft. 
The cooling is by thermo-syphon and a steel fan attached 
to the fly-wheel. The clutch consists of three 
metal plates held in frictional contact by spring 
pressure and working in an oil bath. The whole can 
be dismantled without removing any part of the engine or 
gear-box. The connection between the clutch and 
gear-box is by means of a detachable coupling. 
This coupling is rigid, a feature that is rendered 
practicable by the system of carrying the engine and 
gear-box upon a machine-faced aluminium bed giving 
correct alignment. A cardan shaft with one universal 
joint at the front end transmits the power from the gear- 
box to the live axle. The Vauxhall Motor Company 
shows cars of two powers, namely, 20 horse-power and 
30 horse-power, the latter having six cylinders composed 
of two groups of three cylinders each. The cylinders are 
90 mm. bore by 120 mm. stroke, and the valves are all on 
one side. They and their tappets, springs, Xc., are encased 
by readily detachable doors. The front cross member of 
the car frame is so dropped that the cam shaft, bearings, 
and half-time wheels may be withdrawn. The crank 
shaft is supported in seven white metal bearings, the 
bolts which hold the bearings in place passing through 
the top of the crank case, whose material is thus held in 
compression. The clutch is a simple metal cone. In 
the lubrication system oil is carried in a sump in the 
crank-case under-cover. A plunger pump, driven by a 
ball-bearing excentric on the rear end of the cam shaft, 
dips into a filter chamber in the sump, and draws up oil 
which is forced through a main oil pipe and seven branch 
pipes to the main crank shaft bearings, and thence 
through the hollow crank shaft to the connecting-rod 
big-ends. The entire pump and its valves can be readily 
detached. A pressure gauge on the dashboard indicates 
the pressure existent in the lubrication circuit, and a 
litt'e metallic “tell-tale ” rises and falls in a slot on the 
dash with every stroke of the pump. The level of oil in 
the sump is indicated by a float fitted at the rear end of 
the crank case, easily seen when the off-side flap of the 
bonnet is loosened, and the sump may be replenished 
with oil when necessary by means of a filling plug on the 
crank case door. For the gear wheels in the Vauxhall 
cars nickel chrome steel of remarkable qualities is used. 
It has an ultimate tensile stress of 108 tons per square 
inch, elastic limit 102 tons per square inch, and an elonga- 
tion on 2in. of 15 per cent. 

On the Napier cars a new gate quadrant has been intro- 
duced, for which it is claimed that although when on the 
top gear no gears are in mesh, yet on changing to the 
second gear the gear on the lay shaft is brought into 
mesh without any jar or noise. On the top gear the 
countershaft of the gear-box is stationary, and the 
movement of the gear lever from the top to the second 
gear slot starts up the countershaft to its correct ratio of 
speed by placing a pinion into mesh, thus making it quite 
easy for the second speed wheels to engage. 

Mention should not be omitted of the “ weight” 
hydraulic brake system shown on the stand of Messrs. 
Hill and Boll. In this mechanism the brakes are applied 
to all four wheels of the car. The fluid is contained in a 
small reservoir to which are attached two small pistons. 
This part of the apparatus is attached to the chassis 
under the footboards, and is directly under the foot brake 
pedal. The two cylinders referred to are in their turn 
connected by means of steel tubes to four smaller 
cylinders placed inside the brake drums of the wheels. 
One of these cylinders supplies motive power to the front 
brakes and the other to the rear brakes. The two pistons 
are connected directly to the foot pedal, and as the 
whole system is full of oil or other liquid a depression of 
the pedal causes the plungers in the brake cylinders to be 
forced out equally, and thus apply the brake blocks. The 
whole device is simple, and has the advantage of giving 
equal retarding pressures on all wheels. 

Another ingenious device shown, and one of which 
more is likely to be heard, is the Cowey suspension 
system. This was shown last year, but has since under- 
gone improvement. On a car fitted with this device the 
springs are entirely removed, their places being taken by 
four self-regulating pneumatic cylinders and _ pistons, 
which are supplied with air at a sufficient pressure to 
maintain the car in its normal position. The air within 
the cylinders acts upon the top of the pistons, which, 
through the intervention ‘of pivotally mounted piston- 
rods, bear down upon the axles, and so support the car. 
The axles are kept in proper position by means of radius 
and tie rods. Each cylinder is open at its upper end to a 
large chamber which surrounds it, the capacity of this 
chamber being so large in relation to the area of the 
piston that the upward or downward movement of the 
latter makes no material difference to the pressure of air 
contained in the cylinder. Consequently the supporting 
force due to the intervention of the compressed air 
between the piston and the cylinder with its surrounding 
chamber remains practically unaltered by the movement 
of the piston. 








GAS PUMPS FOR CHINGFORD RESERVOIR. 


ON Friday last the Metropolitan Water Board passed a 
resolution accepting the recommendation of their Works and 
Stores Committee to install a battery of Humphrey gas pumps 
for the reservoir which is being constructed in the Lea 
Valley, near Chingford. The concract for this reservoir was 
granted on January 31st, 1908, the contractors being Charles 
Wall, Limited, and the contract price £340,770 Consider- 
able progress has been made with thecarrying out of the work of 
construction, and when the timecame for taking steps to provide 
the necessary machinery for pumping the water of the Lea 
into the reservoir, a lengthy report on the subject was made 
to the committee by the chief engineer to the Board, Mr. 
W, B. Bryan, M.Inst.C.E, In this it was set out that it 








was desirable to have a ‘total pumping capacity of not less 
than 180 million gallons in twenty-four hours, made up of 
one unit of 20 and four units of 40 million gallons each per 
twenty-four hours. The question of what type of pumping 
plant to employ was discussed in detail, into which we need 
not enter. Suffice it to say that the following methods anq 
combination of methods were passed in review :—(a) Gag 
engines driven by producer gas generated on the spot, the 
engines being coupled to large centrifugal pumps; (b) large 
vertical Diesel oil engines coupled direct to centrifugal pumps: 
(c) electrically driven centrifugal pumps, the energy being 
purchased from a power company ; (d) electrically driven 
centrifugal pumps, the energy being generated by the Board 
at their pumping stations in the vicinity of the reservoir. 
(e) vertical triple-expansion engines of the enclosed type 
working at about 350 revolutions per minute driving centrj- 
fugal pumps direct ; and (f) the Humphrey gas pump. 

Having regard to vhe purpose for which the machinery js 
required, and to the questions of first cost and subsequent 
working expenses, the conclusion was arrived at that the 
Humphrey pump seemed to offer the best solution of the 
problem. 

The Humphrey pump is familiar to our readers, it having 
been referred to on several occasions, and notably in our issue 
of October 22nd, 1909, when it was dealt with at some lenvth, 
It will not, therefore, be necessary to describe it aguin in 
the present instance. We understand that the Pump and 
Power Company, Limited, offered to enter into a contract to 
supply and erect on foundations to be provided by the Board, 
five pumps of the capacities above mentioned, together with a 
Dowson producer gas plant, and all the necessary accessories, 
including two electrically driven compressors for starting 
purposes, for the sum of £19,388. The consumption of fuel 
was guaranteed not to exceed 1.1 1b. of anthracite coal fed into 
the producer per actual horse-power hour when working at 
the normal full load during an official trial of six hours 
duration. 

It cannot be denied that both the Metropolitan Water 
Board and the Pamp and Power Company are evincing great 
boldness in the matter—the former by adopting on a large 
scale a new method of pumping which has not as yet been 
tested commercially, to any great extent at all events, and 
the latter for undertaking to supply under a penalty clause 
as one of its first contracts a plant of this size. It should be 
explained that the head to be pumped against at Chingford 
will be about 29ft. to 30ft., including friction. This, in the 
case of the larger units, will represent a power of something 
over 250 pump horse-power, which is, we believe, larger than 
anything as yet attempted by Me. Humphrey. On the other 
hand, the conditions would app2ar to be practically ideal for 
a pump of this type. the work being constant and the heal 
being at most 30ft., and it will be remembered that in 
Professor Unwin’s tests fewer heat units per pump horse 
power were required when pumping a given volume of water 
through the highest lift attempted, namely 32.8ft., than was 
the case with lower lifts. The pump horse-power of the appa- 
ratus used in these tests was, it may be mentioned, about sixteen. 

The result of the experiment will be awaited with consider 
able interest. Both parties concerned are to be congratulated 
on their pluck, and the Water Board cannot certainly be 
accused of being behind the times. 


NEW STATION ON THE ADMIRALTY PIER 
AT DOVER. 


ON Saturday last a trial was made of the new landing 
stage and station which has been constructed on the exten- 
sion of the Admiralty Pier at Dover to the designs of Mr. A. 
T. Walmisley, the engineer to the Harbour Board. It will 
be remembered that land is being reclaimed on the east side 
of the pier at the shore end for the construction of a maritime 
railway station, from which the continental traffic will in 
future be carried out. As the reclamation works proceed the 
use of the quays now employed for this service will have to 
be discontinued, and the station and la: ding stage just com- 
pleted will take their place—probably for a period of some 
eighteen months, or at all events until the new maritime 
station is available. It is expected that the transference will 
take place at the end of this or the beginning of next week. 
The new station consists of a platform and an umbrella roof. 

The outer landing stage, which is 780ft. long, has two low- 
water landings in it for the continental paddie boats. The 
turbine boats always use the upper deck of the landing stage, 
so that the low-water decks are not continuous throughout. 
The Harbour Board hope that when this outer deep-water 
landing stage is no longer needed for the continental services 
it may continue in demand for ocean liners. 

Ample shelter is provided by the buildings on the platform 
for the customs, marine and harbour staff, refreshment 
rooms, lavatories and post-office. Originally wind screens 
simiiar to those at Fishguard were contemplated, but it wa~ 
felt that as the necessary platform offices occupied so great 
a length of platform, the use of wind screens, especially 
having regard to the obstruction they would offer, might 
at any rate be postponed till it was demonstrated that they 
were abso‘utely necessary. If, however, it is found that they 
are required, we understand that it is the intention of the 
Harbour Board to construct them-—espacially when the 
ocean liners call more frequently later on. 

The proposed maritime station is, we hear, to be a fine 
and imposing structure. The Harbour Board are providing 
the site up to coping level, but the South-Eastern and 
Chatham Railway will erect the station from its own design 
at a cost of some £150,000. 





Tue InstTitvUTION OF MECHANICAL ENGINEERS.—An ordinary 
general meeting will be held in the Institution House, Storey’s 
gate, St. James's Park, on Friday evening, November 18th, at & 
o'clock. Paper to be read and discussed: ‘‘The Development of 
Road Locomotion in Recent Years,” by Mr. L. A. Legros, member, 
of Watford. A meeting of the graduates will be held on Monday, 
November 14th, at 8 p.m. 

TELEGRAPHIC AND TELEPHONIC MEASUREMENTS. — Professor 
J. A. Fleming, F.R.S., will deliver a course of advanced lectures 
on ‘‘The Theory and Practice of Electrical Measurements, with 
Special Reference to Telegraphy and Telephony,” at University 
College, on Wednesday afternoons, at 5 p.m., beginning January 
llth, 1911. The course is designed to meet the needs of post- 
graduate students, teachers, telegraph, telephone and electrical 
engineers generally possessing some knowledge of the subject of 
electrical measurements, but desiring to make a further study of 
the advanced theory and practice. As only a limited number of 
students can be admitted early application should be made. Full 
particulars may be obtained from the secretary of the college. 
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RAILWAY MATTERS. 


Tux gross earnings of the Indian railways from 
jst April to 24th September this year are 184 lakhs— approxi- 
mately £1,226, 728—better than in the corresponding period of last 
year. 

" 1y is stated in Electrical Engineering that the Great 
Eastern Railway Company has secured a site at Enfield for the 
purpose of erecting a power-house in connection with the con- 
templated conversion of some of its suburban lines to electric 


traction. 

AccorpinG to the Building News the North-Eastern 
Railway Company is ahout to extend its goods warehouse and 
erect new Offices at Monk wearmouth. It also intends to erect a 
slag-breaking plant at Lackenby, Middlesbrough, capable of 
supplying 300 tons of slag ballast per day. 

Tue report of the Chief Commissioner for Railways 
and ‘Tramways for New South Wales states that the profit on 
operating the State Railways, after charging interest, for the 
year to June 30th last, amounted to £568,167, an advance on the 
of the previous year, which was £468,066. The number of 


figure r 
miles open to traffic was 3643, with 2534 miles under construction. 

Tur Great Eastern Railway Company is widening the 
harbour entrance at Lowestoft by 50ft. The works will necessitate 


the removal of the existing north pierhead and sea wall, and the 
erection of a new concrete pierhead and wall. The works are 
expected to be completed in two years. The North Beach sea 
wall of stone, 1800ft. long and 15ft. 6in. deep, and six timber 
groynes, erected at a cost of £9250, for the protection of the gas- 
works and the Corporation plots, are now completed. 


Av its last meeting the Newcastle Town Council agreed 
to the following tramway extensions :—The laying of tramways 
through the Shieldfield district, the extension of the Jesmond 
tramways across Jesmond Dene to the city boundary on the 
Benton side, and Chillingham-road to its junction with Tyne- 
month-road ; the extension of the Scotswood tramways through 
Newburn to a point in Throckley at the junction of the west turn- 
ike road; and the running of trackless trolley cars through 
Westerhope to North Walbottle, and from Scotswood to Blaydon. 


OwrnG to the salt-laden atmosphere of Charleston, 
».C., the ordinary form of grid resistance of asbestos and iron 
rinbon cannot be used because they corrode rapidly and split open. 
The Charleston Consolidated Railway and Lighting Company is 
therefore using three-suspension spiral resistances which are’ 
mounted on micanite bars fitted with intermediary micanite | 
washers. Another unusual maintenance feature on the lines of 
the Charleston Consolidated Railway and Lighting Company is | 
the repairing of worn Stanwood car steps by covering them with 
lead tread. 


AccorDING to the Railway News, the success of the 
Brighton Company's elevated electric trains between London 
Bridge and Victoria has necessitated the lengthening of the trains 
during the rush of passengers to and from the City. Some of the 
trains, therefore, have been rearranged, and will in future con- | 
sist of four vehicles instead of three, giving accommodation for 
120 additional third-class passengers. It is under contemplation 
to augment the service during the busy hours by running non-stop 
trains between London Bridge, Queen’s-road, Peckham Rye, East 
Brixton, and Victoria. 


On November Ist a new section of the railway south 
from Khartoum was opened to public traffic. Last January the 
section from Khartoum to Wad Medani on the Blue Nile was 
opened—a distance of about 100 miles—and from now the next 60 
niles to Sennar will be open. A daily train each way will be run. 
From Sennar the line now under construction leaves the bank of 
the Blue Nile, and, turning eastwards, cuts across to the White 
Nile—about 80 miles—which it will cross at Kosti, where the new 
bridge is approaching completion. It is expected that the rail 
head will reach Kosti by the new year. From there the line will 
be continued eastwards to El Obeid. 


Masor Drutrt, of the Board of Trade, recently con- 
ducted an inquiry relative to the application of the Burnley Cor- 
poration to increase the speed of cars on various sections of the 
electric tramways. It was mentioned that in 1900 Burnley had 
powers to run cars at 12 miles per hour, and in 1908 Parliament | 
granted a maximum of 16 miles per hour. The loca! drivers had 
attained a state of efficiency, and there was an immunity from 
accidents. It was stated that Preston had a maximum of 14 miles 
and Blackburn of 12 miles. Various surrounding authorities, who 
benefit by Burnley’s service, objected to any increase on the 
ground of public safety. Major Druitt inspected the various 





routes, and he will present his report in due course. 

A note referring to the Shanghai-Hangchow-Ningpo | 
Railway in a consular report for the year 1909 on the trade of | 
Shanghai states that the line from Shanghai to Hangchow was 
opened to traffic on September 12th, 1909, but it is not yet fully 
equipped and work is still going on. No construction work has 
yet been started between Hangchow and Ningpo, but a number of 
surveys were made during the past year. The construction of the 
bridge over the Tsien Tang River has been abandoned, partly 
owing to engineering difficulties and partly to lack of funds. 
There is a considerable goods traffic over the 11 miles of railway 
connecting the Tsien Tang River with the canal at Hangchow, 
but all this traffic is transferred at Hangchow to boats, and makes 
the rest of its way to Shanghai by water. 


A TEST run was recently made on the London and 
North-Western line from Carlisle to Preston by the North-Western 
and the North British type of heavy express locomotives. A train 
of 298 tons weight was taken from Carlisle to Preston and back 
hy a four-coupled ‘ Atlantic” type of North British engine, and 
the same train was taken the same run by a North-Western six- 
coupled ‘‘ Experiment.” The timing was the same for both trains, 
but detailed records were made of pull, coal consumption, speed, 
&c., and the result showed that the North-Western engine worked 
with a ton less coal than the North British. It is understood that 
the test was undertaken at the instance of Mr. Whitelaw, the 
deputy chairman of the North British and chairman of the High- 
land Railway, who believes that six-coupled engines are better 
suited for heavy express work than four-coupled, but the difference 
in the coal consumption is very striking. 


THE prospect of the revival of the railway project of 
1895 for a line from the present Yorkshire Dales Railway at 
Grassington by Kettlewell under the foot of Whernside, into 
Coverdale, thence forward down that beautiful, but almost un- 
known, valley to the town of Middleham, and across Wensleydale 
to the Leyburn branch of the North-Eastern Railway at Spenni- 
thorne, is a matter of considerable interest in the district. 
According to the Railway Times, it is suggested that the railway 
should be continued, passing near Garriston, Hauxwell, Hunton, 
Arrathorne, Tunstall and Catterick, until it again joins the North- 
Eastern Railway at Scorton, on its Richmond branch. The 
total length of railway would be about 33 miles. There would be 
no heavy engineering work on the line, excepting the tunnel con- 
necting Wharfedale and Coverdale. The steepest gradient would 
be 1 in 90, and the curves would admit of running fast trains. It 
is anticipated that an application will be made to Parliament next 
session for an Act to authorise the construction of the railway, and 
to defray the necessary expenses a committee is about to be 
formed in Middleham to receive subscriptions. The amount so 
received will, it is expected, be supplemented by further assistance 





from Bradford and Leeds, 


NOTES AND MEMORANDA. 


Tue weight of silverware assayed in Sheffield in recent 
years has averaged about 1,500,000 oz. per annum, whereas twenty 
years ago it was only about 150,000 0z. These figures do not repre- 
sent the full output of the industry, because some of the goods pro- 
duced in Sheffield are sent to London to be assayed. 


THERE were imported into Russia during the first half 
of this year, 1,751,000 tons of coal and 187,000 tons of coke. In 
the corresponding half of 1909 the imports of these fuels were 
1,264,000 tons of coal and 163,000 tons of coke; while the cor- 
responding figures for 1908 were 1,358,000 tons of coal and 182,000 
tons of coke. 

In a concrete bridge, recently completed near Lyons, 
France, zine has been used instead of cement to join the stones of 
two elliptical arches, the span of which is 82ft. Molten zinc at 
800 deg. Fah. is said to cause no fracture in dry stones, so metallic 


joints have been formed of jin. thick. The increase in cost is | 
vessel—the Recluta carried a crew of only four. 


about 10s. per square foot of the bridge’s horizontal surface. 


THE production of tin-plates and terne-plates in 1909 
in the United States is estimated at 612,951 tons, as compared 
with 537,087 tons in 1908, an increase of 75,864 tons. Of the total 
in 1909, 527,714 tons were tin-plates, as compared with 468,297 tons 
in 1908, an increase of 59,417 tons, and 85,236 tons were terne- 
plates, as compared with 68,829 tons in 1908, an increase of 16,407 
tons. In addition to tin and terne-plates, pure lead-coated and 
aluminium-coated steel sheets for special roofing pur 
produced in both 1908 and 1909 in small quantities, Of 45 plants in 
1909, 11 were not in use. 


In the preparation of iron ore for the blast furnace, 
relatively little has been done thus far in Germany. Attention 
has been directed more particularly to briquetting flue dust. 
Professor G. Franke, of Berlin, in a paper on the subject, estimates 
that ten yg with a capacity of 700,000 tons per year handle 
over £00,000 tons of flue dust, leaving only a relatively small 
balance for ores. There are in operation the | istopan s chloride 
of magnesium process, the Tigler lime, the Trainer cell pitch 
methods, the Ronay high-pressure process, and the Scoria process. 
Nodulising has not attracted much attention. 


THE various methods of finding the height of an airship 
are discussed by Captain Paul Renard in the Revue Scientifique for 
September 17th. Of the several methods of observing the height 
from the airship itself, Captain Renard considers that the use of 
the barometer affords the only practicable one. Of the methods 
of observing the height from the ground the large majority involve 
simultaneous measurement of several angles, and this is, in general, 
impracticable. Captain Renard considers that the best methods 
are by observation with a telemeter, coupled with a determination 
of the altitude, or by two simultaneous observations of the altitude 
at the instant the airship is in the vertical plane joining the two 
observers. 


For more than a year a Commission of the Swiss 
Electrotechnical Society has had under observation the use of the 


ses were | 





earth as areturn conductor between St. Maurice and Lausanne, | 
| Canada. 


and / Industrie Electrique, quoting from a report of the Commission, 


states that the system has worked satisfactorily from the moment | 


when it was put in regular service, without a single derangement. 
Direct current at 20,000 volts is used, on the Thury system, with 
a single line conductor, the second line conductor having been idle 
during the past fourteen months. No complaints have been 
made by the engineers of the Federal railways, the compensating 
batteries installed at certain stations having absolutely prevented 
interference with the railway signals. 


At Frankfort, states the Electrical Review, one of the 
phases of the three-phase network has been earthed at the 
generating station through a water column of 2 ohms resistance, 
with the result that pressure surges have been greatly diminished 
in frequency. The danger of leakage to earth in the network is 
reduced by one-third, and when a fault occurs on one of the 
insulated lines, the circuit-breakers are opened at once. Switches 
are required only on the insulated conductors. In the case of 
overhead lines, the earthed conductor is carried on the top of the 
poles on low-pressure insulators, and is protected at intervals by 
low-pressure lightning arresters, thus reducing the cost of installa- 
tion. The results of the system are regarded as very favourable. 


A NEW feature in Shawia is, says the British Consul at 
Casablanca (Morocco), the notable growth in the number of large 
foreign-owned farms. On some of these farms up-to-date agricul- 
tural machinery and implements are in use. Light iron ploughs, 
disc ploughs, cultivators, reapers, and traction engines (for road 
or plough), also wagons (of German make) have been seen on the 
quays at Casablanca. These goods are mostly cf American, 
French, or British make. It is probable that the number of farms 
owned by foreigners in Shawia will continue to increase. With 
the gradual progress of Morocco, new commercial opportunities 
will arise and further districts will be opened to trade. The 
natives of Morocco are very well disposed towards British traders 
and British goods. 


THE use of a double set of wires in power transmis- 
sion very considerably diminishes the risk of a breakdown. Mr. 


| A. Still, in the H/ectrical World, points out that another advantage 


of using a multiple set of lines would be the diminution of the 
inductive drop of pressure. A full theoretical discussion is given, 
but the commercial conditions are not discussed. The self-induct- 
ance L of each main is computed separately by the formula 
L = 0-7416 log (D/r) + 0-08046,where D is the distance betwee 1 


the axes of the wires, 7 the radius of the wire, and L is in milli- | 


henrys. In practice the constant term in the formula which is 
due to the linkages of the flux with portions only of the current 
can be neglected, as D/r is large. Numerical examples are given 
to illustrate the magnitude of the reduction effected in the voltage 
drop. 

Tue British Consul at Christiania reports that applica- 


tion is being made to the Norwegian Government for a concession 


| are now ordering plants. 





for electric smelting on the Tromsi ironfields, which comprise the | 


fields on the mainland between Tromsdalen River and the Ram- 
fjord, and on Tromsé Island. if the concession is obtained, it is 
intended to begin work in the spring. The owner of part of the 
field states that, according to the reports of mining engineers, the 
deposits are unusually rich, and contain several hundred million 
tons of iron ore ; the average content of the ore so far obtained is 
stated to be 35 per cent. of iron. The works now being planned 
are to be capable of producing 700,000 tons of iron per annum. 
Power is to be obtained from the Malangs Falls in the Maalseiv 
River, which, it is thought, will supply 20,000 horse-power, and 
from other falls giving 10,000 horse-power. 


Many unsuccessful experiments, states the Metal 
Industry, have been made in the hope of utilising magnesium, as 
owing to its extreme lightness it would be most suitable, if it could 
be alloyed with another metal, so as to produce an alloy which 
combines strength with lightness, as there is a considerable field 
for one not only in the construction of aeroplanes, but for many 
other branches of engineering where weight is a consideration. 
Magnesium has a specific gravity of 1.7, so that it is much lighter 
even than aluminium, whose specifi: gravity is 2.6, while that of 
iron is 7.8, so that magnesium is more than five times as light as 
iron and 50 per cent. lighter than aluminium. A recent French 
patent describes a process of manufacturing alloys of magnesium 
and zine, containing as much as from 90 to 96 per cnt. magnesium. 
The same inventor claims to have succeeded in making a practicable 
alloy of calcium, whose specific gravity is 1.58, and which is there- 
fore even lighter than magnesium, with zinc, copper, or aluminium, 
or a mixture of these three metals, . 


MISCELLANEA. 


Ir is believed, states the Contract Jowrnal, that 
arrangements are being made to open up a trade on a large scale 
between India and England in hematite pig iron. 


THE Works Committee of the Edinburgh and District 
Water Trust have agreed by a majority to recommend the duplica- 
tion of the new main between Fairmilehead and Alnwickhill. 
The estimated expenditure is between £9000 and £10,000. 


Ir is stated that while experiments were being made 
with the wireless telegraph apparatus on the new steamer Drum- 
craig, in Glasgow Harbour, a message was picked up from the 
homeward-bound Anchor liner Caledonia whilst 850 miles at sea. 


News was received at Gosport last Monday of the safe 
arrival at Monte Video of the 36-ton yawl yacht Recluta, which 
sailed on the 5th of September for Buenos Aires, 105 miles farther 
on. For her ocean voyage of 6000 miles—a record for such a small 





AccorDING to a consular report for the year 1909 
dealing with the trade of the consular district of Malaga, the im- 
ports in motors and dynamos show a decided falling off, the figures 
for 1909 being only kilos., as against 37,000 kilos. in 1908. 
This is mainly attributable to the great strides made in this 
industry in the province of Barcelona. 


Tue construction of a marine drive and promenade, 
which will co“nect Dover with St. Margaret’s Bay, has just been 
commenced. ‘The road is being cut out of the face of the cliffs to 
the east of Dover. It will be 60ft. wide, gently sloping up the 
face of the cliffs for a distance of nearly a mile and a-half. The 
cliff cutting will necessitate the removal! of over a million tons of 
chalk. 


Busrness in Rhodesia, states ‘the Ironmonger, should 
be carefully sought after. Trade has broadened, and capital is 
fiowing in rapidly, whilst all around there are signs of solid 
improvement. There should be a good market for British mining, 
agricultural and general machinery. There is a big market for 
suction gas plants there, but in other goods the demand is even 
greater. 


At Aldershot on Friday last the Army airship Beta was 
brought out to make instructional flights and to test an improve- 
ment made in her steering apparatus. The airship was in charge 
of Captain Brooke Smith, R.E., instructor at the Army School of 
Ballooning, two flights of an hour each being made over the 
district. The airship was manceuvred backwards and forwards 
and in circles, and the wind had very little effect on it. 


Wir the approach of cold weather the market for 
mining machinery for the gold and silver mines vf Northern 
Ontario shows increasing activity. In camps beyond the reacii of 
the railway it is impossible to get in heavy loads excepting during 
the winter. Many of the mine owners in Porcupine and Gowganda 
An increasing proportion of the ma- 
chinery, which was formerly nearly all imported, is now made in 


Recentty Mr. L. Blin Desbleds, Lecturer in Aeronauti- 
eal Engineering in London, lectured to the pupils of the 
Manchester Grammar School. The lectures were illustrated by 
means of slides and experiments, and were keenly followed by the 
pupils, many of whom, by the questions they asked, proved that 
they have acquired an intelligent grasp of the why and wherefore 
of aerial locomotion, and of the difficulties which have yet to be 
overcome to make man’s mastery over the air complete. 


Tue Local Government Board Inspector recently held 
a public inquiry at Hereford into an application to borrow £7000 
for the construction of new filter beds at the waterworks. The 
Town Clerk said it was proposed that two additional filter beds 
should be provided with an area of 20,(00ft. each, thus trebling 
the present filter area and giving a total filtering capacity of 
1,128,000 gallons in sixteen hours, during the time any one is 
being cleaned. Under the present system the city was deprived 
of 50 per cent. filtering capacity during cleaning operations. 


AccorpinG to the Zeitschrift fiir das gesamte Turbinen- 
wesen & water power station has just been completed at the Bullers- 
fors Falls, in Balaftuss, by a company which are supplying most of 
the electrical energy to the Domnarfoet ironworks, where im- 
portant experiments in electrical smelting and refining have been 
recently carried out, and to the Kvarnsveden paper mills. The 
total output of the station will be 24,000 horse-power. There are 
six generating sets of 4000 horse-power each, running at 180 revo- 
lutions per minute. Three-phase current is generated at 7000 
volts, 60 cycles. 


Sratistics are published illustrating the great progress 
of Krupp’s works for the past year. The figures show that on 
July Ist the firm employed 68,726 officials, clerks, and workmen, 
who, with their families, made up the population of a large town ; 
37,761 were employed in the steel foundry and the gun-testing 
grounds alone. The coal and coke consumption amounted to 
2,491,406 tons. The number of steam engines: was 569, developing 
89,430 horse-power. The firm has its own electricity works and 
gasworks, which latter produced 18,487,300 cubic metres of gas. 
There are 87 miles of railway, 52 locomotives, and 2396 wagons. 


H.M. Consut at San José states that a contract has 
been made between the Foreign Minister and a British subject for 
the establishment and working of a submarine telegraph cable 
between Colon and Limon. The concessionaire has the exclusive 
right for fifteen years of working a cable office in the Republic, and 
during that period may import duty free all materials, instru- 
ments, and supplies required for use inhis enterprise. He is also 
granted the right to establish one wireless telegraph station in 
connection with the cable station. Work must be begun-within 
nine months from date of approval of the contract, and be com- 
pleted within eighteen months. 


AccorRDING to a consular report on the trade of Shanghai, 
business in the metal market was only moderate during 1909. 
There was a considerable increase in the imports of iron and mild 
steel plates, which rose from 110,000 to 371,000 cwt. There was 
also an increase in the importation of wire nails, and this trade 
will probably continue to improve until they are produced locally. 
The quantity of pig iron imported from Europe fell off consider- 
ably, as a good deal is now supplied from Hanyang. Owing to 


| the temporary cessation of the output of copper coins, the imports 


| of slabs and ingots were very small. 


There was a fairly large 


| import of corrugated iron sheets, of which a large percentage was 





shipped to Manchuria through Dalny and Newchwang. 


Ir is reported that the Italian Admiralty contemplates 
the construction of four super-Dreadnoughts of 24,/ 00 tons each 
as soon as the slips of the four Dreadnoughts which are now being 
built become free. The construction of the Italian vessels which 
are now on the slips will be pushed forward so that the first 
division will be finished by 19!3 at the latest. One of them, the 
Dante Aleghieri, is already launched, so that the second division, 
therefore, may be expected to be completed by 1915. This pro- 
posed increase of the Italian navy has a double importance for 
Great Britain, first as a possible opponent in the Mediterranean, 
because, after all, Italy belongs to the Triple Alliance on terms 
which never have been made public, and, secondly, because the 
Austrian shipbuilding programme will be influenced thereby, and 
every new Italian Dreadnought will ultimately be answered by 
another in Austria. The navy propaganda already demands that 
the Monarchy must also have eight Dreadnoughts by 1915, 
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A Stiff-necked Generation. 


THE second ballot of the boilermakers is worse 
than the first; not only has a greater proportion 
of the men voted, but the majority clamouring for 
the continuance of the struggle is nearly eight times 
as great as before. At the first ballot 8760 men 
were in favour of the agreement effected by their 
representatives, now only 5650 can be found willing 
to support it; before, 10,079 voted against it, now 
the number has risen to 15,563. These figures can 
only be looked at in the gravest light. The increase 
in the total number is, of course, due only to the 
efforts made to obtain a ballot more representative 
than that of October 19th; but the fact that we 
have on the one hand a serious falling off in the 
peaceful party and a great increase in the warlike 
party shows that the temper of the men has not 
improved, and causes profound fears that the 
struggle must be fought out to the bitter end. 

Probably Mr. Barnes and those responsible 
for the Hull circular may rejoice at this re- 
sul and pride themselves on the part they 
have played in it. Their position is incredi- 
ble. We are entirely battled by Mr. Barnes’s 
attitude. Were he a man of less character we 
might be tempted to believe that, having himself 
suffered from insubordination, he is not unwilling 
that others should taste the same bitterness. But 
we know him to be a man of honest principles, and 
we find ourselves, therefore, entirely at a loss to 
understand his opposition to the boilermakers’ 
executive. The writers of the Hull manifesto may, 
if protestations mean anything, be left to their 
fellows; hard words have been said, and we trust 
hard deeds may follow. The authors of such a 
pernicious and mischievous document deserve no 
consideration. A more serious question at the 
moment is, “ What is to be the next step?” It 
must be remembered that the quarrel is no longer 
between the employers and the union; they 
settled their differences at York weeks ago, 
when the plenipotentiaries of both sides signed 
the agreement. The issue now is between the 
men and their executive. The men having vested 
their representatives with power to make terms, 
refuse to endorse those terms. There lies the diffi- 
culty. The masters have done all that can be 
expected of them. They determined, very wisely, 
to put down a grave evil by a determined step, but 
once having shown their attitude, they met the men 
in a conciliatory spirit, and were willing to agree to 
such modifications as the union suggested, provided 
the cause for which they were fighting, namely, the 
suppression of sectional strikes, in contravention of 
the shipyard agreement, was preserved. From that 
position it is quite impossible that they can go 
back. If they gave way now they would be at the 


mercy of theunion, and the same state of affairs would 





arise again ina few months. Bitter as the struggle 
must be, it is better that it should finish now once 
and for all. What the end will be cannot be 
doubted. As a genera! rule it may be accepted 
that where an acute dispute lasts for more than a 
fortnight the employers win. The lock-out now 
has been in force for about ten weeks, the resources 
of the men must be nearly exhausted—the officials 
have already stated that “the lock-out benefit 
cannot be continued ’’—the misery entailed is 
already great, and must of necessity increase as 
other men, not direct participators in the struggle, 
are drawn into it. Furthermore, the men cannot hope 
for public sympathy ; they are in the wrong from 
every point of view. They have broken agreements, 
have appointed plenipotentiaries and repudiated their 
services, and have rebelled against their own leaders. 
What hope can they entertain that their case will be 
looked at favourably by thinking people? They 
are now fighting under the false belief that some 
of the employers will fail in their adherence to the 
Federation, and that the lock-out will crumble away. 
In one or two cases the names of alleged renegade 
firms have been given, and the firms have denied the 
charge. There is no reason whatever to believe 
that there is any weakening on the employers’ side. 
As far as it is concerned there is every evidence 
that the Federation will remain intact and rooted to 
its position until the men have submitted to their 
own leaders and agreed to the terms signed by their 
representatives. There is only one outlet from the 
impasse at which affairs have arrived. The men 
must accept the terms arranged at York. The sooner 
they recognise that the ultimate issue must be that 
and nothing else, the sooner will they give up a 
struggle which is not only entailing the immediate 
misery of thousands, but may do an injury to their 
society from which it cannot hope to recover 
for years, and which may mean its absolute 
annihilation. 

Finally, we may say a word about a letter from 
a workman which we print on another page. We 
are very glad indeed to be able to give the aspect of 
the case as seen from the other side. But whilst 
we admit that our correspondent puts his argu- 
ments temperately and well, we cannot see that 
they have any force. To discuss them at the end 
of an article would be to do them scant justice ; 
but we will ask our correspondent, who is 
anxious for equal treatment, why, if the men 
may call out hundreds of their fellows on the 
account of one, as in the cases of the North- 
Eastern Railway and the cotton spinners’ dispute, 
the employers should not lock out where four 
hundred are concerned. That the doors were 
closed suddenly we do not deny, but it was certainly 
not done without warning. The men had been 
told over and over again that strong measures 
would be taken if sectional strikes continued. 
Lastly, it is only necessary to note our correspon- 
dent's reference to the © betrayal” of the union by its 
leaders to see that the real attitude of the men is 
one of insubordination; their executive officers are so 
far satisfied of the justice of the employers’ position 
that they agreed to the adoption of strong measures 
for the suppression of wilful strikes. The men 
wish to continue that evil course. Of the political. 
aspects of the case this is not the place to speak. 


Water Gauges at Sea. 


OF the small number of explosions which occur 
annually, a not inconsiderable percentage is due to 
shortness of water brought about by the failure of 
glass water gauges to indicate the level of the 
water inside the boiler accurately, or to be more 
precise, truthfully ; and it is by no means unusual 
to meet with cases of short water which are almost 
inexplicable, because all the indications seemed to 
render deception on the part of the gauge, or of 
anyone in the boiler-room, impossible. A recent 
Board of Trade report supplies an unusually striking 
example of this. 

The Snaefell is alarge new fast twin-screwsteamer, 
plying between Liverpool and the Isle of Man. She 
was built and engined by Cammell, Laird and Co., 
Limited, by whom the boilers also were supplied 
They are four in number ; single-ended, with three 
corrugated furnaces in each, 4ft. 2in. in external 
diameter and 8ft. Gin. long. The shells are 15ft. in 
diameter and 11ft. 7in. long. The plates are 1}3in. 
thick. They are, it will be seen, very large boilers 
indeed, and presumably of the best possible 
material and workmanship. They are placed fore 
and aft in two boiler-rooms, one pair in each. A 
bunker intervenes, in which is a water-tight door, 
through which access is obtained to the engine- 
room. The working pressure is 195lb. The fires 
are urged by fans on the closed stokehold prin- 
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ciple. . The boilers were tested hydraulically to 
390 lb. before they were put into the ship. There 
is a separate back uptake or combustion chamber 
for each furnace. Turning now to the water 
gauges, we find that there is one fitted to the 
outer wing of each boiler on the front. This is a 
plain gauge with the normal taps. Near the 
middle line of each boiler front there is besides 
a water stand, carrying a glass gauge. It does not 
appear that there was anything abnormal about 
these stands and gauges. The steamer ran a pre- 
liminary trial on the 8th of June, and everything 
went well. No attempt was made to force her. 
The formal full-speed trial was fixed for Tuesday, 
the 14th of June, and the fires were lighted in the 
lower furnaces on Sunday, the 12th of June, and 
Monday was spent in gradually heating up. The 
Snaefell was taken into the Mersey about 3.30 a.m. 
on Tuesday, and anchored. At 9.30 the official 
trial was started. She proceeded gradually with 
open stokeholds until 10.30, when the hatches were 
closed, the fans put to work, and the full-speed 
trial began. Just after 11 a.m. a violent explosion 
occurred. All the firemen were driven on deck, 
the ship below being full of steam. Strangely 
enough, no one was much the worse. The 
exploded boiler was shut off, the fans hurried 
up to clear away the steam, and as soon 
as possible the fire-room was entered. It was 
found that the back of the starboard combus- 
tion chamber of the starboard after boiler had 
collapsed. The nuts were forced off twelve screwed 
stays, and the back plate was forced over the ends 
of eight of these stays, permitting the steam to 
escape through the stay holes into the combustion 
chamber. The plate was bulged between the upper 
five rows of stays, the maximum deflection of the 
plate from the normal being 5zin. The flanges of 
the tube and back plates in this combustion chamber 
were considerably depressed vertically, and the six 
top rows of holes in the back tube plate, and the 
tubes therein fitted, were badly distorted. The 
combustion chamber top was forced down for a 
distance of about 44in. from the normal, but no 
rupture took place here. The tube plates and the 
combustion chamber plates in the remaining two 
boxes were also badly distorted, but not to the same 
extent as the starboard one, and no ruptures further 
than those already mentioned occurred. 


There are certain features about the character of 
the failure which deserve a consideration which we 
have not space to give them. The immediate 
question of interest is, why did the water level fall ? 
The report before us gives the substance, very fully, 
of the evidence of the witnesses examined. There 
was absolutely no lack of vigilance. Orders had 
been given to keep the glass five-eighths to three- 
quarters full. The engineers in charge of the stoke- 
hold, the chief engineer, and nearly all the firemen 
were positive that this level was maintained. On 
the other hand, two boilermakers who were in tho 
fire-room said that the level never was higher than 
3in., and that it gradually fell, until just before the 
explosion it only showed when the ship rolled. 
There is no doubt that the gauges were repeatedly 
blown down. The wing gauge of this boiler broke 
early in the morning, and was not replaced, all 
hands being too busy getting steam. Messrs. Laslett 
and Coe, who prepared the report, say :—“ We are 
forced to the conclusion that the gauge glass must 
have been showing ‘ false water,’ for if we disregard 
the statements of all the attendants and of the 
chief engineer in favour of those of the two boiler- 
makers, we find that the water level in the after 
starboard boiler could be seen a few minutes prior 
to the explosion. This false indication must also 
have been shown in spite of repeated tests by blow- 
ing through, and for quite a long period of time— 
probably from the time when the vessel left the 
anchorage, an hour and a-half before the explosion 
occurred—for a calculation has been made which 
shows that for the water level in the boiler to be 
lowered from, say, three-quarter glass to that which 
is indicated as existing at the time of the explosion, 
would require seventy-one minutes of steady steam- 
ing, allowing no additional time for the amount of 
water, if any, passed into that boiler through the 
feed check valves during that time.’ We may 
remark here that there is no evidence at all that the 
feed was cut off; and it is extremely improbable 
that several highly competent men running a trial 
trip when the ship was pressed to the utmost would 
leave the feed valve shut for an hour and a-half. 

The conclusion arrived at by the reporters is that 
false water was shown, because one of the cocks on 
the stand-pipe was partly closed. An experiment 
carried out at Messrs. Laird’s yard showed that 
by carefully manipulating the top cock it was 
possible to keep the water in the glass at any level 





less than about 2ft. above that of the water in the 
boiler. They admit that their theory is flatly con- 
tradicted by the fact that an examination made 
after the explosion showed that “all the gauge 
mountings were open and clear.” The only way 
out of this difficulty lies in holding that one of the 
engineers who-went on the top of the boiler to shut 
the main stop valve found the stand-pipe cock 
partly shut, and opened it, “but against this we 
have his sworn testimony that he did not do so.” 

With such a conflict of evidence it is difficult to 
arrive at a quite satisfactory conclusion. That 
false water would be shown if the upper stand-pipe 
cock was partly closed may be at once conceded. 
But we cannot reconcile the evidence of the two 
boilermakers with this. They spoke of the gradual 
fall of the water level in the glass, but the glass 
showed the level in the stand-pipe, and the lower 
cock of this pipe was close to the crown of one of 
the furnaces. The conditions al! favoured perma- 
nence of level, and not a gradual fall in the stand- 
pipe. Another point is just worth naming. It 
was the starboard wing furnace that failed; the 
ship appears to have been rolling a good deal at the 
time, and she had a considerable list to port. Is it 
not possible that with even 3in. in the central 
glass the top of the combustion chamber might be 
dry? Itis more than probable that if the wing 
glass had been replaced there would have been no 
accident. 

Tt will be seen that much remains to be explained, 
and particularly how it came to pass that the feed 
had been shut off. It is by no means impossible 
that an obstruction of some kind had found its 
way into the stand-pipe cock, and subsequently 
escaped. Above all, we have to learn how it may 
be possible to fit fool-proof gauges to marine 
boilers. After all, it is not quite clear that American 
engineers are behind the times in retaining the use 
of try or pet cocks in combination with glass tubes. 


Negligence of a Fellow-Servant. 


OWING to the wide interpretation which the 
Courts have put upon the Workmen’s Compensation 
Act, employers have grown accustomed to paying 
compensation to the workman for nearly every acci- 
dent, however caused—so much so that it is difficult 
for many people to realise that there were many de- 
fencesof which an employercould avail himself in the 
old days. He could plead, for instance, that the risk 
was incident to the employment, and that conse- 
quently the maxim volenti non fit injuria was appli- 
cable. He could also prove that the accident 
which caused the injury complained of was the 
result of negligence on the part of a fellow-servant. 
This was called the doctrine of common employ- 
ment. Both these defences are now, for all practical 
purposes, abolished by statute; but a case recently 
decided in the House of Lords serves to show that 
the doctrine of common employment may still 
have a very important bearing on cases brought 
under the Workmen’s Compensation Act. The 
facts of the case (Dunkerley v. Lees and Sykes) 
were briefly these: A boy of 13 was employed by a 
firm of cotton spinners as a piecer, and was under 
the orders and directions of two “joiner minders,”’ 
Sykes and Lees. Whilst the traversing portion of 
a spinning mule was stopped, Sykes ordered the boy 
to enter the space between the fixed and traversing 
portions and clean the scavenger cloth. Such order 
was contrary to the regulations under the Factory 
and Workshop Act, 1901. When the boy was in 
the space between the fixed and traversing portions 
Lees set the mule in motion, and the boy was 
caught and injured. The action of Lees in setting 
the mule in motion without ascertaining that no 
person was in the space was also contrary to the 
regulations made by the Secretary of State. The 
minders were summoned for acting in contravention 
of the regulations, and convicted and fined. The 
boy, through a friend, filed a request for arbitra- 
tion under the Workmen’s Compensation Act, 1906. 
The employers admitted their liability to pay com- 
pensation, but claimed to be indemnified by the 
minders upon the ground that the injury was caused 
under circumstances creating a legal liability in the 
appellants to pay damages. 

Sec. 6 of the Compensation Act, 1906, provides 
that: “ Where the injury for which compensation 
is payable was caused under circum- 
stances creating a legal liability in some person 
other than the employer to pay damages in respect 
thereof the employer shall be entitled to 
be indemnified by the person so liable to pay 
damages.” A county-court judge, before whom the 
case came in the first instance, held that the two 
minders were liable, and the case ultimately reached 
the House of Lords, where the judgment of the 





county-court was affirmed. The Lord Chancellor, 
in the course of his judgment, remarked: “ It is said 
there is no legal liability in one servant towards 
another in respect of negligence in common em. 
ployment. I can hardly imagine a more 
dangerous or mischievous principle. To say that q_ 
man is not to be responsible for his own negligence 
means a free hand to everyone who neglects his 
duty towards his fellow-servant. Everyone must 
have an interest in maintaining the law in a sense 
hostile to such a proposition, and of all classes 
workmen have the greatest interest in preventing 
such a doctrine being successful.” At the risk of 
appearing presumptuous, we venture to express 
our cordial agreement with this statement of the 
law. To find that this is the law is very satisfac- 
tory. There can be no doubt that hundreds of 
accidents happen in the course of a year owing to 
the carelessness of fellow-workmen. Hitherto the 
men have comforted themselves with the belief that 
“the employer must pay; we cannot be liable:” 
but the judgment in Dunkerley’s case should do 
much to dispel this illusion. Of course, the fellow- 
workman may not be worth powder and shot; but 
the fact that he may be sued for negligence should 
serve to make him more observant of the rules. Still 
a weak point would appear to be that even if the 
responsibility of fellow-workmen is proved it is the 
employer who has to pay; all he can do is to 
recover what he can from the responsible parties. 


Belgian Iron in England. 


FROM time immemorial it has been an axiom by 
which commercia] men have considered themselves 
—if aiming at success—to be seriously bound to 
“buy in the cheapest and sell in the dearest” 
market. We refrain from inquiring concerning the 
sort of morality that a fast captivity to the declara- 
tion sometimes involves ; we merely note the fact, 
the universality of which every manufacturing pro- 
ducer will concede, to exemplify what follows. 
The condition of Belgian rolled iron in England 
to-day is yet one more illustration of the truth that, 
other things being equal, mankind will, under any 
and all circumstances, buy in the cheapest market. 
Anyone who is at all acquainted with the course of 
trade in the rolled iron consuming centres of the 
country knows at the present time—some, perhaps, 
may think the statement strange—that for common 
purposes cheap Belgian bar iron is sweeping the 
board. Native iron, even the product of the oldest 
and the largest of our manufactured iron districts, 
to wit Staffordshire, cannot stand against it, we 
mean in respect of the one great governing feature 
of price. Belgian No. 3 bar iron is selling, accord- 
ing to report, at £5 7s. 6d. and £5 10s. per ton 
delivered to consumers’ doors in the Midlands, the 
centre of England, while the lowest price at which 
Staffordshire iron can be bought is a little under £6 
per ton. Unfortunately it is in trade, asin Nature, 
“ necessity knows no law.” The Belgian ironmasters 
are taking the orders right and left, and the changing 
of Staffordshire bar iron mills on to other branches 
of industry is evidence incontrovertible of the 
success of the invaders. Nor would the coming of 
the continentals seem to be only temporary. For 
many months past the Midland ironmasters have 
been subjected to attack from Belgium, never at 
any previous period so determined and so pro- 
longed. Unrelenting is the only phrase which 
adequately describes the policy of Continental price- 
cutting and competition that has been brought into 
operation against our native producers. Recently 
it had been hoped that the improved trade position 
in Belgium and Germany would have modified the 
struggle for the English market; but it would, 
unhappily, appear that the expectation has been 
largely disappointed. The present situation is an 
unenviable one, but so long as cheapness first and 
foremost continues the cry of the buyers, it is 
difficult to see how it is to be avoided. 








THE RESUSCITATION OF SECONDARY 
ARMAMENTS. 


Tue history of the growth and the subsequent tem- 
porary suspension of secondary armaments—by which 
term we imply those weapons which, while not of the 
heaviest calibre, are undoubtedly fitted on board all except 
certain recent classes of British ships as additional fighting 
guns rather than a purely anti-torpedo boat armament—is 
one that is, as far as British naval practice is concerned, 
most intimately connected with the influence of target 
practice and theory during the last decade. In the last 
five years no secondary weapons have been fitted at all 
on board British ships of the heaviest classes, though 
abroad their use has been retained by navies which have 
undoubtedly been compelled, in one or two cases largely 
against their will, to adopt the primary armament affected 
by British constructors. Generally speaking, the history 
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of the so-called rapid-firing secondary armament dates 
from about 1886, when the Armstrong 80-pounder quick- 
firing gun first appeared, which weapon soon developed 
into the 4.7in. 45-pounder. Of course, the Admiral class and 
the Victorias had batteries of smaller guns in addition to 
their heavier primary weapons, but the legitimate quick- 
firer with the single action breech block is of much 
later date. The standard armament of two pairs of 
heavy guns disposed in turrets at the ends of a central 
citadel, supported by a central broadside battery or case- 
mates of 6in. guns on the main and upper deck, remained 
as such in the Royal Navy from the Royal Sovereign 
class of 1889, in the Majestics, Glorys, Implacables, 
Duncans, all through till the time of the King Edwards 
in 1903, while a similar design, as far as the secondary 
armament went, was applied to the contemporaneous 
classes of cruiser. During the fifteen years that elapsed 
the many improvements in detailed mechanical design of 
sights, mountings, and breech-blocks, and also in systems 
of training men, enabled considerably higher rates of fire 
to be obtained, though during the same period the 
maximum absolute size of ship or height of gun platform 
underwent relatively little change. Three wars—those 
between Japan and China, the United States and Spain, 
and Japan and Russia—went far to attract attention to 
the potentialities of the gun in a way that academic dis- 
cussions in gunnery schools could never emphasise. The 
paramount importance of inflicting the maximum amount 
of damage on a target in the minimum of time, although 
doubtless appreciated ever since the old three-deckers 
were built, was never adequately understood until the 
Japanese war of 1895 demonstrated the possibilities of 
the 6in. quick-firing gun, and till the war of 1904-5 had 
proved what the previous one might also have done had 
the weapon been present—that is, the destructive power 
of the 12in. gun. Soon after the first war the systematic 
training of gun crews to hit the target—not merely to 
fire rapidly was begun, and the initial efforts were un- 
doabtedly due to Sir Perey Scott. As this training 
developed over a period of years, it rapidly became 
evident that only those weapons that were, so to speak, 
comfortably arranged, were really of value. Of course, 
for many years previously the evils of interference 
between large and small guns had been appreciated, but 
it was more from the shooting end; and the systematic 
organisation of men and instruments for the purpose of 
fire control, with the sole object of hitting the target, 
is of comparatively recent date. The introduction of 
scientific fire control, coupled with the mechanical im- 
provements that enabled the higher rates of fire to 
be obtained, resulted in many discoveries. In the first 
place, the “spotting ” of hits at long ranges when all 
guns, that is to say, both primary and secondary 
weapons, were in action, was found to be extremely 
difficult. In previous times, when the quarterly station- 
ary target was fired at, as long as it was hit nothing was 
said; there was little difficulty in hitting it when guns 
were fired singly. But on the introduction of battle prac- 
tices, with all guns turned loose together, it became 
harder on account of the difficulty of accurately locating 
the fall of the projectile in the water. Up to about 
5000 yards it is possible to follow the flight of a shot 
and locate its splash, whereby correction can be made 
for inaccuracies in range and training; but above this 
range—and the battles of the Russo-Japanese showed 
the necessity of not closing too much—it becomes im- 
possible to identify the splashes unless there is a marked 
difference in the calibre of the shot, such as exists, for 
instance, between the 12in. and 6in. projectiles. Range- 
finders alone are not sufficient for fire control, and owing 
to the variation in danger space at long range between 
two such calibres, separate range-finders are necessary in 
any case, even though sight correction be finally adjusted 
by the time-honoured method of watching the splash. 
Now, in controlling a mixed armament, the ship steaming 
abead with the guns trained on the beam, the forward 
turret is situated very favourably, but the guns further 
aft—and this applies especially to a 6in. battery, which 
may be firing a gun every other second—will be working 
in a heated powder haze which makes aiming very diffi- 
cult, and sighting through such an atmosphere is almost 
useless. If time is allowed to elapse in order to get a 
clear view, then the loss due to this interference is consider- 
able. The loss due to interference from “ blast” is even 
worse. Further experiences of battle practices proved con- 
clusively that this system of independent firing did not 
result in the maximum,number of hits; the after 12in. 
turret especially was affected by this gas discharge. It 
then gradually became the custom to fire simultaneous 
salvoes which, while reducing the number of rounds fired 
per minute, unexpectedly increased to a marked extent 
the number of hits on the target in a given time. Simul- 
taneously with the increasing attention paid to target 
hitting, among other things, came a vast improve- 
ment in torpedoes. This in itself would be a contributory 
reason for going to longer ranges, even if the improved 
accuracy of 6in. fire did not dictate it. But as the range 
increased, so did the difference in danger space between 
the 12in. and 6in. weapon, and as hitting depends on 
estimating the limits of the danger space as accurately as 
possible, a marked preference for the larger calibre gun, 
which gave the greater margin, was forced on naval 
artillerists. The system of observing the splash from a 
inasthead fire-control platform, such as is adopted in the 
British and United States navies, had clearly shown what 
difficulty lay in detecting the difference between the 12in. 
and the larger secondary calibres—S8in., 9in., or 10in. 
weapons. Reasons, also of a tactical nature, in view of 
the prevailing tendency to adopt longer ranges, influenced 
the sudden adoption of the numerous 12in. turrets; for 
one thing, the maximum concentration of effective fire 
was made more possible; but, in any case, the introduc- 
tion of such an armament in the Royal Navy, and the 
suppression of all other, except anti-torpedo boat weapons, 
was due to a long and carefully reasoned process of 
evolution based on experimental and practical data of the 
most elaborate kind, This state of affairs has obtained 








for nearly five years, and there is now a strong tendency 
in some quarters to demand a resuscitation of the 6in. 
weapon. It is interesting, as well as desirable, to con- 
sider the arguments on which this idea is based; cer- 
tainly, it is the process of evolution being carried a stage 
further. 

When the Dreadnought first appeared it would 
admittedly have been suicidal for any other individual 
ship to attack her, and there was little danger of her 
exposed 12-pounder armament being so damaged as to 
render her anti-torpedo defence at all deficient. Foreign 
destroyers, moreover, were then still in the 500-ton stage. 
In the later vessels, of the Bellerophon and Neptune 
classes, these guns were replaced by equally exposed 4in. 
guns; the size and speed of foreign destroyers was 
increasing, but still the Dreadnought type had little to 
fear from any foreign battleship. The size of ship, mean- 
while, was also steadily increasing; consequently the 
height of the decks above the water was much more than 
in the King Edwards, and no interference with main deck 
6in. guns, due to rough weather, would have occurred in 
the newer ships, such as was so bitterly criticised in the 
older vessels. A main deck armament, however, of heavy 
quick-firers, is difficult to arrange satisfactorily when side 
turrets are employed. The supply of ammunition and 
the magazines are not convenient, but these difficulties 
disappear very largely in vessels with centre line turrets 
like those found in the newer battleships. Now, just as 
the danger space of the 12in. gun is greater than that of 
the 6in., so is that of the 6in. greater than that of a 4in. 
weapon. With the advent of foreign Dreadnoughts— 
there are now five in commission in Germany—the possi- 
bility of manning during a battleship action the exposed 
4in. guns, which was still feasible in an action with a pre- 
Dreadnought type vessel, is not to be considered. These 
guns should be protected, and if they are to be adequately 
protected they must be placed lower on account of con- 
siderations of stability. The only place to put them then 
is on the main deck. This involves a reduced command, 
and owing to this, as well as to the fact that ranges are still 
tending to increase, a higher powered gun is necessary. 
What is this to be—4in. high velocity, or 4.7in? The 
latter is a waning type, the 4in. being probably just as 
good for service purposes. Or is it to be a 6in. weapon, 
which, in these days of 13.5in. guns, must not now be 
reckoned at all as a secondary armament, but rather as 
a larger and longer range anti-torpedogun? There is no 
need to discard the 4in. superstructure weapons; for 
night work they will be better than the 6in., which makes 
too great a flash; but with the larger and faster foreign 
destroyers, and the longer ranges inevitable with the 
bigger primary weapon, a heavier anti-torpedo gun is 
required. Whatever its original status may have been, it 
must now be regarded solely in this light, and not as a 
gun for fleet action work. Although an armoured 6in. 
battery is found in the German Dreadnoughts, it is 
obvious that it was placed there for battle purposes, 
and not as an anti-torpedo gun. The same applies to 
the 7in. guns in the United States ships. The reasons 
which led the British Admiralty to initiate the all-big- 
gun one-calibre type of ship will hold good for a long 
time, and no resuscitation of mixed armaments after 
the King Edward or Achilles style will be adopted. That 
an early return to armoured main deck guns is pending 
may be taken for certain; the risk of damage to the 
unprotected superstructure guns is now too great with 
foreign vessels of approximately similar gun power to our 
own. There is some probability of misinterpretation of 
Admiralty policy arising with regard to the distinction 
between secondary and anti-torpedo armaments should it 
be found advisable to re-introduce the 6in. gun, but the 
principles of fire control will continue to hold, and mis- 
apprehension of the gun’s true functions is not likely to 
arise in the minds of the users, which, after all, is the 
really important matter. 








OBITUARY. 


SIR CLIFTON ROBINSON. 


Tue death of Sir Clifton Robinson is announced as 
having taken place suddenly in New York on Sunday 
night last, the 6th inst. Sir Clifton was born in Birken- 
head on January Ist, 1848, and had therefore nearly 
completed his sixty-third year. Practically his whole 
life was devoted to tramway undertakings. A commence- 
ment was made in this direction in the year 1860, when, 
at the age of twelve, he joined the staff of the late 
Mr. G. F. Train, who had at that time been engaged in 
the somewhat hopeless task of introducing tramways into 
this country. Possibly the fact that the first tramway to be 
put to work in England was actually laid in Birkenhead 
and also in the year 1860, may have had something to do 
with the connection between these two men. In any case 
it was a sufficiently close connection to make the young 
man accompany his employer across the Atlantic when 
the latter found to his digust that his efforts were fruit- 
less, and that some of the rails actually laid were 
pulled up. 

While in America Mr. Robinson, as he then was, laid 
down the first cable and electric tramway systems in 
Los Angeles, and was associated with Mr. Train in carry- 
ing out many tramway projects frequently in the face of 
opposition, which was not, however, so fierce as that 
which had been met with in this country. In 1873 he 
was back in this country, and was made manager of the 
Bristol Tramways Company. Here he spent seven years, 
at the end of which time he was appointed manager and 
secretary to the Street Tramways Company of Edinburgh. 

A paper read before the Scottish Society of Arts in 1883 
on the subject of cable tramways drew such attention to 
this method of traction that it was decided to use this 
form of propulsion in a tramway on Highgate Hill. Mr. 
Robinson’s services were acquired to finish the construc- 
tion of this line and to organise the traffic upon it. This 
was the first instance of cable passenger tramway work- 








ing in Europe, but it was copied in several other instances 
in this country, notably between Kennington and 
Streatham and in Edinburgh, but never attained any 
extensive vogue, the majority of tramways till the intro- 
duction of electric traction being worked by horses, 
though steam was employed to some small extent. — 

After another visit to the United States, Canada, and 
Mexico, Mr. Robinson returned thoroughly imbued with 
the belief that electricity would prove to be the motive 
power of the future in tramway working, and set out 
with the idea of covering the metropolis with a network 
of electric lines. In this he was in no mean degree 
successful. His first connection with the London United 
Tramways, with which his name is so intimately 
bound up, was in 1893. It lasted until the early part of 
this year, and during its continuance and under his 
direction and supervision the extensive system owned by 
the company was conceived and carried out. How con- 
siderable are its operations may be realised when it is 
said that during the year 1908-9 nearly 60,000,000 passen- 
gers were carried. 

Mr. Robinson’s efforts were by no means confined to 
the metropolis. In 1895, for example, he re-constructed 
the Bristol tramways for electric traction, thus returning 
to the sphere of his earlier work. He was also connected 
with the Dublin tramways, and with those in Middlesbrough 
and other towns in the North. 

In 1902, when the various tube railway systems in 
London were under consideration, Mr. Robinson identified 
himself with them, and was closely connected with them 
for some time. The system of through bookings between 
tramways and railways in London is attributed to him. 

Sir Clifton was knighted in 1905. He was an Associate 
Member of the Institution of Civil Engineers and a 
member of the Institution of Electrical Engineers. 








DOCKYARD NOTES. 


THE Zeit states that Count Montecuccoli, Commander-in- 
Chief of the Austrian navy, intends at the next meeting of the 
Delegations—which takes place in February next— to demand 
a sufficient grant to enable the building of nine or ten Dread- 
noughts. In his speech to the Naval Committee a few days 
ago Count Montecuccoli gave notice of his intention, with- 
out, however, going into figures. He is alleged to have said 
that he intended raising the number of Austrian battleships 
to the point at which it stood fifty years ago, in the days of 
Admiral Tegethoff, which would mean the construction of 
fifteen to sixteen first-class battleships. As the Austrian 
navy at present comprises only six such vessels, nine more 
would have to be built. As is known, two are already on the 
stocks, so that seven remain to be accounted for. They are 
hardly likely to be in commission during the next five years. 








AFTER finishing with Fountain Lake, the suction dredger 
will, it is understood, be sent over to the Gosport side to 
dredge out the approaches to the new pier that is being built 
at the head of Clarence Yard creek in connection with the 
oil fuel depét. The Admiralty’s intention is to provide water 
of sufficient depth to enable the largest ships to lie alongside 
the pier, or jetty, in order to fill theiroiltanks. Another big 
undertaking in this line will be the clearing away of part of 
the great mud bank opposite the Tidal Basin, so as to pro- 
vide a deep water approach to the new lock and permanent 
dock that are now building. This will be quite sufficient to 
keep the new dredger employed for some time to come. 





VERY satisfactory progress continues to be made with the 
building at Pembroke of the new cruiser Active, but the local 
dockyard and naval officers by no means approve of the shape 
of the stem which has been provided for the vessel, and 
which was placed in position at the close of last week. The 
Admiralty seem to have had an idea of providing the cruiser 
with a clipper bow, somewhat like that of the old Active, and 
of combining it with a ram. As the upper part of the stem 
or bow projects as far forward as the front of the ram, it 
follows that the ram could not be used in action without 
smashing the Active’s bows. Under these circumstances it 
does not seem very clear why it should have been provided 
at all. The clipper-shapped stem is intended to prevent the 
seas washing over the fore part of the ship, as they do in the 
case of vessels with straight stems and with those that fall 
back a little. The overhanging part of the Active’s stem 
will, however, prevent this. 





THE Neptune shares with the Lord Nelson class the dis- 
tinction of having a peculiar ‘‘French’’ appearance. There 
is, of course, nothing in the French navy like the Neptune in 
the matter of gun arrangements, but the built-up superstruc- 
tures and so forth show far more than the guns at a little 
distance. Whether all this top hamper 1s desirable is a 
vexed question. It certainly looks likely to tumble down and 
block the guns after the first shell or two. 





THE advantage of the centre line, as evolved in America, 
is very apparent in this particular direction. American 
Dreadnoughts stow most of their boats under the gun level 
instead of over it. It isa curious fact that, although in 
nearly every ideal ship that has been proposed an armoured 
shelter is provided for the boats, no ship in existence is so 
fitted. 





THE fitting of the American fleet with skeleton masts is 
now practically complete, and every modern ship now has 
her two skeletons. As this masting has been persisted in, it 
would look as though the rumour that it was a failure was 
merely gossip. Five controls on top of the conning tower 
are, however, fitted to two ships experimentally. These two 
are the Idaho and Mississippi 





THE Dutch Government, after a severe competition 
between all European submarine boat builders, has given the 
order for one submarine to Whitehead and Co., of Fiume. 
This 380-ton boat is intended for the defence of the Dutch 
Indies Colonies. Like the other Dutch submarines, she is to 
be fitted with a Nuremberg reversible oil engine using a 
cheap heavy oil with a high flash point, thus preventing 
dangerous explosions which, as will be remembered, often 
happened when benzine was used. She will have a speed of 
16 knots on the surface and 11 knots under water, and special 





arrangements for service in tropical climates, 
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JACOBS-SHUPERT STAYLE 


SS LOCOMOTIVE FIRE-BOX 
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TESTING A STAYLESS LOCOMOTIVE FIRE-BOX. 





IN our issue of September 24th, 1909, we illustrated and 
described a new form of stayless locomotive fire-box invented 


ig. 1 


we may briefly remark that the chief feature of the design is 


the elimination of all stays passing from the outer to the 
inner fire box shells, except at the throat and fire-door end 
plates. This feature is secured by building up both the inner 
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Fig. 2—SECTION THROUGH FIRE-BOX 


by the assistant locomotive superintendent and_boiler-shop 
foreman of the Atchison, Topeka, and Santa Fé Railway. 
This fire-box, known after its inventors as the Jacobs- 


and outer fire-box shells of sections flanged and bent into a 


U shape. A plate, provided with holes for the passage of the | 


water, is interposed between the abutting flanges of each twe 














Fig. 3-ARRANGEMENTS 


Shupert, is illustratedein Figs. 1 and 2, which'are reproduced 
from our previous article. For a full description of it and 
its advantages we refer our readers to that account, Here 





FOR TESTING FIRE-BOX 


| adjacent sections of*the inner shell. By means ‘of @ special | explosion, 


—<—— 


shell has thus been assembled, as shown in Fig. 1, th, 
foundation ring is attached. To do this the flanges arp 
eliminated round the foot of the fire-box by lapping and 
flattening. The lapped portions are then riveted and the 
joints welded by the autogenous proces3. The fire-box jg 
then ready to receive the sections forming the outer shel} 
which are riveted between each pair of plates, as shown in 
| Fig. 2. 
It is claimed for this type of fire-box that it possesses great 
strength and efficiency, that it is cheap to build and to keep 
| in repair, and that, even if it did blow up, the sectional con 
| struction would confine the damage to a single portion of 
the fire-box, instead of destroying, as usually happens, with 
| disastrous results, the entire shell plate. In April, 1909, the 
| first fire-box of this type was put into service on a Santa Fé 
| locomotive. Since that date, we understand, the design has 
| proved so satisfactory that thirty-two other engines have 
| 











Fig. 4—BOILER DURING TEST 


since been equipped with it, and are now in active operation, 
while there are sixty-two engines now on order which will be 
fitted with Jacobs-Shupert fire-boxes. 

In order to demonstrate the enhanced strength of this type 
of fire-box, it was recently decided to carry out a severe test 
on a boiler so fitted. The test consisted of nothing more or 
less than running the boiler for a given length of time with 
the water level bel.w the crown sheet, thus permitting a 
certain portion of the inner fire-box shell to become over- 
heated. It is ordinarily held that when a boiler is running 
in this condition, viz., with an overheated crown plate, an 
explosion only occurs when cold water is injected into the 
boiler. Accordingly, it was also determined to investigate 
whether or not extreme pressures do occur under these 
conditions. 

The fire-box selected for the test was one which had been 
in service in a locomotive boiler on stationary practice since 

November, 1909. This boiler under running conditions had 











Fig. 5—INTERIOR OF FIRE-BOX AFTER TEST 


an evaporative capacity of 50,000 1b. of water per hour. The 
following are a few particulars relating to it :— 


Boiler— 
Total length 
Water capacity 
Safety valves . 
Tubes— 
Number .. 
Outside diameter 
Thickness 
RU <5 0s 
Heating surface 
Firebox— 
Number of sections 
Length inside 
Width inside... 
Depth, front end.. 
a3 rearend .. 
Grate area .. .. .. 
Thickness, inner shell 
99 outer ,, 
Heating surface . ss : ee lea ee a 
The boiler, as arranged for the test, is shown in Fig. 3. 
| The site chosen for the experiment was sufficiently far re 
| moved from the Topeka shops to prevent serious damage to 
life and property in the event of the experiment ending in au 
Oil firing was employed, and a special valve was 


11 

109. 6in. 
79. 5in 
76.7in 
76.7in 
60 sq. ft. 
0,3138in 
0, 5in. 
265 sq. ft 


hydraulic riveting machine the two sections and the plate | used so as to cut off the oil supply quickly if necessary. 


are then securely united together, When the complete inner | From a pump 80 yards off a_supply of water for fe 


eding the 
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boiler was obtained, while compressed air was forced into the 


smok 
ressure. . 
rovision was made for carrying away the steam generated 


Frond allowing it to blow off at the pop safety valves. T'wo 


e stack to maintain combustion and to keep up boiler | 
The latter was 225 lb. to the square inch, and no | 


| 


. uges were used, one to check the other, and a | 


pressure ga i 
lever connected to the blow-off cock on the boiler and 
operated from @ point near the pump supplying the feed, 
enabled the water level in the boiler to be reduced and 
ited as desired. A second gauge glass had, of course, 
to be employed, so as to indicate the abnormally low level of 
the water. In Fig. 3 the white line painted on the back of 
the fire-door plate indicates the top of the inside fire-box. 
To measure the temperature of the fire-box crown two 
meters were fixed in the steam space. One pyrometer 
was placed in the second section of the fire-box from the rear, 
and the other in the second section from the front. These 
gave the temperature of the crown sheet on the steam side. 
To protect the observers in case of an explosion a second 
fire-box was used as a shield. From the door of this the 
ressure gauges and water gauges could be plainly observed. 

Here also the pyrometer temperatures were read, the leads, as 
sbown, entering the sevond fire-box through the door, and 
being connected to an indicator on the floor of the shield 
directly in front of the observers. The test was witnessed 
by Government representatives. 

“On the morning of September 26th last, between six and 
seven o'clock, the test was commenced, For some time 
previously the boiler had been under steam, and the safety 
valves were blowing off at 2251b. At the commencement of 
the test the water was lowered in the boiler until it stood 
only lin. above the crown sheet. At this stage all the 
witnesses of the test, except the two observers in the second 
fire-box, retired to a safe distance. By opening the blow-off 
cock the water level was then reduced until it just covered 
the crown sheet. During this time the boiler was blowing- 
off continuously, and full boiler pressure was maintained. 
Further opening of the blow-off cock allowed the water to fall 
4in. below the level of the crown sheet. This reduction of 
level was effected in three minutes at the rate of 1210 1b. 
of water per minute. The crown sheet now heated up at an 
average rate of 67 deg. Fah. per minute. At the end of this 
time the front pyrometer indicated a temperature of 1125 deg. 
Fah., and the rear instrument 1065 deg. The pressure as 
shown by both gauges was 2301b., although all three safety 
valves were blowing off. Finally, the water level was reduced 
still further, until it stood at 6in. below the crown plate 
surface. Fig. 4 reproduces a photograph taken during the 
test. The water level is here shown to be 44in. below the 
crown sheet, the gauges are at 2251b., and the safety valves 
are blowing off vigorously. Soon after the crown sheet be- 
came bare it was obvious from the steam being blown off 
that a considerable amount of superheating was taking place. 

Ten minutes after the crown sheet was laid bare, and when 
the forward pyrometer was indicating 1125deg., the feed 
pump was started, and water at 60 deg. Fah. was forced into 
the boiler, the oii supply being simultaneously cut off. The 
injection of the water resulted at first in a drop of a few 
pounds in the boiler pressure, and the water level fell until 
it passed out of the range even of the special gauge glass 
titted for the test. Eight and a-half minutes after the pump 
had been started the water had reached the level of the crown 
sheet, and the pressure had fallen to 215 1b. 

As soon as the test was completed the interior of the fire- 
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CHAIN - DRIVEN OPEN-SIDE PLANING MACHINE 


GEORGE RICHARDS AND CO., LIMITED, BROADHEATH, MANCHESTER, ENGINEERS 




















practically unaffected. Inspection showed that there was no | be observed that the drive is by means of a belt from a 
distortion as a result of the overheating, in any of the sections | countershaft on to two pairs of fast and loose pulleys, A B, 
composing the fire-box. There were no leaks between the | placed at one end of the machine with their axes parallel 
sections, nor did any of the tubes leak, in spite of the fact | with the bed. These pulleys are driven by open and crossed 
that eleven were quite uncovered and eight very partially | belts in the usual way, the motion being reversed by stops on 
covered by the water. The fact that these tubes did not leak | the shipper rod. Instead of driving the screw direct, how- 
is, however, probably accounted for by the manner of securing | ever, the pulley shaft is provided with a multi-threaded 
them in the tube sheets. Instead of expanding them in the | worm C, which engages with a worm wheel D, and the 
usual way they were welded into the tube sheets by the oxy- | latter drives the shaft which carries the driving sprocket 
acetylene process. | wheels E. Two Renold chains F of the bush roller 
The information contained in this article is obtained from | type are used, being connected to the tool carriage G 
a bulletin issued by the Atchison, Topeka, and Santa Fé Rail- | by means of a swivelling shackle H to ensure both chains 
way Company. | receiving an equal pull. The two chain wheels are fastened 
| together so that the teeth of one come opposite the spaces in 
| the other, thus imparting a smooth motion to the tool. The 
| worm has four teeth, 34in. normal pitch, and is placed below 
the worm wheel, which has 50 teeth. The whole runs in an 
oil bath, in which the worm is completely immersed. The 
OPEN-SIDE planing machines of the well-known Richards | end thrust on the worm shaft is taken by ball bearings. At 
type have hitherto been constructed with a square threaded | the opposite end of the bed is a pair of idler sprocket wheels 
screw for traversing the tool carriage, and apart from the | J running on a stud. The chains pass over these to another 
fact’ that considerable power is used to operate the carriage | shackle K, which gives the carriage its return motion. It 
by ‘this means, no exception can be taken to this system, | should be stated that the chain passes through an oil bath in 
which gives a motion to the cutting tool not easily beaten for | the bed of the machine, and any slackness may be taken up 
smoothness. With the screw-operated machine the driving | by means of a right and left-hand threaded coupling placed 
is effected by open and cross belts, the fast pulleys being | at the lower side of the chain wheels in such a position that 
keyed directly to the screwrwithout the use of gearing. An only the power required to return. the carriage is passed 
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DETAILS OF OPERATING MECHANISM OF OPEN-SIDE PLANING MACHINE 


box was inspected. Fig. 5 shows a view taken at this time. 
Where the crown sheet had been uncovered by the water it 
had become discoloured, due to the overheating, and in the 
engraving this discoloration is well shown. There is reason 


to believe that in parts the crown sheet was at a much higher | the power required for driving. This modification consists 


temperature than that indicated by the pyrometers. Indeed, 
during the test, the exposed part of the crown sheet was seen 
to be quite red hot. 


through it. A removable cover M is provided at the bottom 
of the bed to give access to the chain for adjustment when 
required. é 

The makers have a machine of this type 20in. wide in 
operation at their works, running at a cutting speed of 50ft. 
per minute, and reversing at 150ft. 


| important modification in this type of machine for high- 
| speed purposes has recently been introduced by the makers, 
George Richards and Co., Limited, Broadheath, Manchester, 
which is expected to have the effect of reducing considerably 


| in replacing the screw by a strong pitch chain and sprocket 
| wheels. Fig. 1 herewith represents a general view of the 
| machine alluded to, while in Fig. 2 are given several detail 








Far from exploding, the fire-box came out of the test views to explain the system of operation. From these it will 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
(Continued from page 511.) 


MAXIMUM LOCOMOTIVE ECONOMY. 


Sir,—There are several apparently inadvertent misquotations 
from the particulars which I furnished in my two previous letters, 
and as these tend to obscure otherwise intelligible facts I think you 
will allow that it is desirable to eliminate anything liable to 
mislead. 

1. Editorial, page 14, referring to the coal economy of compound 
engines, says:—‘‘* X.,°in our last impression, claims 30 per cent. per 
ton-mile hauled ; but this, it will be seen, is not quite in the same 
line of argument. He introduces an extra factor, namely, the use 
of soft water instead of hard.” 

This statement, whi.h I am obliged to disclaim, is based upon 
the following paragraph in my letter :— 

(a) ‘** Where water is /ard some railway companies have reduced 
boiler pressures in express compound engines, that are now 
annually saving 30 per cent. per ton-mile hauled, to the pressures 
of old simple engines, but without affecting in the least the previous 
fuel economy.” 

It is clear that no ‘‘extra factor” is introduced in connection 
with the saving of 30 per cent. in fuel quoted above. 

The reference to the economies due to soft water only concerned 
the Great Western Railway. It is known that the Great Western 
Railway locomotives are using highly superheated steam at 225 lb. 
pressure for non-compound engines. It is impossible to connect 
this reference, as your editorial did, to that one (a) quoted above. 

2. Second misquotation. Letter from ‘‘ Superheater,” page 422, 
says :—‘*‘X.” . claimed a saving of 30 per cent. per ton- 
mile for compound superheater engines.” 

There is no authority given in the paragraph (v) for introducing 
the word ‘‘superheater.” This misquotation is decidedly mis- 
leading, as must be obvious to all. 

3. Third misquotation. Letter from ‘‘Superheater,” page 473, 
says:—‘‘*X.” . . . stated that certain locomotives reduced 
the cost of haulage by 30 per cent. per ton-mile.” 

From the paragraph («) it is clear that no reference whatever 
was made to the costs of haulage. That concerns railway econo- 
mics, in which locomotive efficiency is only an item. 

The 30 to 35 per cent. superior economy by compound engines is 
realised on the Italian State Railways, and Mr. H. Schmidt has 
referred in these pages with great appreciation to the report in 
which the full details are given. 

One of your correspondents, Mr. Poultney, discourses on the 
subject of compounding with a display of knowledge typical of the 
many who attempt it. Thus, comparing a 17 to 20 per cent. cut- 
off in a simple cylinder with a compound expansion at 40 per cent. 
cut-off, he says ‘‘the number of expansions and the terminal 
pressure would be about the same.” ‘he inaccuracy of this state- 
ment is to be seen from the fact that at 18 per cent. cut-off in 
simple expansion, neglecting clearances, the number of expansions 
is 5.5. In modern compound cylinders a 4U per cent. cut-off 
represents 10 expansions, or close on double the expansion of the 
simple cylinders. Including clearances of 15 per cent. in each 
case, plus cut-off, the simple expansion is three times, and the 
compound expansion seven times—or over double that of the 
simple expansion. Against these facts he endeavours to urge that 
the terminal pressure would be the same in both cases; whereas 
cylinder diagrams show that this is the contrary of fact. Taking 
an average of a few thousands of cylinder diagrams, the com- 
pound expansion is found to reduce the terminal pressure by 
half, and rather more. When a compound engine is worked 
simple at first and the intercepting valve is then suddenly closed 
this action can be known, audibly and visibly, from a mile 
distant—the thumping blast in the first case being then trans- 
formed into useful, noiseless work ; in the second, by reason of the 
doubled range of the expansion. This characteristic of the com- 
pound engine is known to the clod-hopper in the field adjoining 
railway routes. Traction engine owners appreciate this fact ot 
noiseless, economical working. 

The same correspondent turther asserts that if the cut-off in a 
compound engine were less than 40 per cent. at 60 miles per hour, 
‘there would be no work done in the low-pressure cylinder. ’ 
Does he not know the Great Western Railway compounds are 
worked at 50 percent. admission at over 60 miles per hour? 
Although lamed with long low-pressure cut-offs, the low-pressure 
cylinders still do some work. ‘This statement by Mr. Poultney is 
only equalled by one in some railway paper to the effect that—for 
the same reason—the Nord express compound engines are run 
normally with live boiler steain in the low-pressure cylinders ! 
Myself, { have run hundredsof miles at about 60 miles per hour 
using 15 per cent. admission in compound engines and open regu- 
lator, but consuming more steam and coal than with 45 per cent. 
admission and a half-closed regulator. 

The cut-off employed in compound cylinders is not the measure 
of the steam consumption for the reason that the steam consump- 
tion is controlled by the regulator. Free running at 70 miles per 
hour is assured by long cut-offs of 40 per cent. to 45 per cent., and 
the great power which would then be exerted has to be suitably 
lowered or moderated with the regulator, the weight of steam 
thus consumed being upwards of 35 per cent. less than in simple 
engines worked at 14 per cent., 15 per cent., and 17 per cent. cut- 
offs in the same train services. Long cut-offs diminish harmful 
wire-drawing and promote very high speeds. 

Some dynamometer records before me show trains of 528 tons 
gross weight pulled by a compound engine, weighing fully loaded 
only 74 tons, at a speed of 60 miles per hour, with the cut-off of 
only 3U per cent. for the dual expansion—high-pressure and low- 
pressure—both cylinders exerting the same power. These records 
could be given here, but a correspondence column is not the place 
for them. They show the serious inaccuracy of the statements by 
your correspondent, not in relation to single examples, but to the 
general experience of many years past of practically the whole of 
the railways of Europe. Mr. Poultney affirms that no work is 
done in the low-pressure cylinder at 60 miles per hour with a 
cut-off less than 40 per cent., the wheels being 78in. diameter. 
On the contrary, the French State Railways have shown that, 
using wheels of only 69in. diameter at a speed of 54 miles per hour 

-piston speeds may be compared—the proportion of work done in 
the low-pressure cylinder is 36 per cent. of the total when the 
high-pressure cut-off is only 25 per cent. After all, Mr. Poultney 
merely repeats the fallacious arguments which are still largely 
current in places where the subject of compound engines is very 
imperfectly understood—and perhaps partly excusable from the 
fact that exanfples of modern compound operation are never 
published in these pages. If such examples from actual practice 
were published, it would be nised at once that the failure of 


, attempts at compounding in this country, with cylinder volumes 


that are absolutely inimical to compound expansion, have nothing 
in common with the principle as properly applied. Compound 
cylinders, as used on the London and North Western Railway, 
have failed, and inevitably so, not only in England, but every- 
where else where such iar volumes have been tried. It is 
futile to compare these uld, utterly worthless compound arrange- 
ments with tte proportions which have made the modern compound 
engine the fastest and most economical of all railway locomotives 
at work in the world, as shown by dynamometer records, 

Practical railway engineers recognise that just as superheating 
depends for its fuel saving upon the degree of the superheat, so 
compounding at high velocities depends for its increased power 
range upon the degree of the expansion. Experience in this 
country has been limited to low-degree compounding. Snch com- 
pounding has proved impractical or worthless in other countries of 








Europe, so it ‘was abandoned years ago for high-degree compound- 
ing, with the result that each unit weight or volume of steam 
consumed is made to yield 35 per cent. more power. Against this 
experience Mr. Poultney affirms ‘‘an indicated horse-power cannot 
be produced for less coal in compound than in a simple express 
engine.” The two year’s test on the N.W R. of Austria showed 
that 35 per cent. more horse-power per unit of steam consumed 
was the direct result of expanding steam twice in syitab/e cylinders. 
(The St. Louis roller test showed 44 per cent. economy per horse- 
power.) Using cylinders as employed on our railways the N.W R. 
of Austria obtained only 5 per cent. more power on an average for 
the two years. The gain over the mediocre compounds by 
employing suitable compound cylinders was therefore 30 per cent., 
or total gain of 35 percent. This increased power has been available 
for either running still faster or pulling 35 per cent. more weight on 
a given fuel consumption. If to be ed as an “economy,” 
this saving may be calculated as between a ‘“ simple ” locomotive 
burning 1 tons of coal per year against the compound burning 
780 tons, both doing the same work. The annual difference is 
420 tons per engine, or 42,000 tons of coal for a group of 100 com- 
pounds. Duty paid, coal often costs continental railways 25s. per 
ton, and the money saving, for coal alone, means £52,500 on 100 
engines. To this gain must be added the reduced cost of the fire- 
boxes due to their longer life, the reduced cost of valve repairs 
due to the halving of the steam pressures on their rubbing sur- 
faces, and the lessened cost of motion upkeep due to the 50 per 
cent. increase of the cut-off, ¢.e., 40 per cent. instead of 20 per 
cent., and the proportionately increased regularity of the turning 
effort on the cranks. For some figures of the latter see page 103, 
January 29th, 1904, and page 53, July 20th, 1906. Kick as we 
will against these facts, we are powerless to alter them to our way 
of thinking. 

The presumption by Mr. Poultney that the compound engine 
owes its economy to higher pressures is in total detiance of daily 
practical experience in all countries. Mr. Hughes has shown the 
contrary in this country, and Mr. de Glehn, on page 415, October 
30th, 1903, states that the first of his express engines at ‘‘ 157 lb. 
pressure is still as economical in fuel as later types with pressures 
of 228 lb.” The difference in pressure here is 70lb. The 
Nord Railway confirms this. The vast majority of the 
tests which led to the now almost exclusive use of com- 
pound engines in Europe were made with equal steam pressures 
for both systems of expansion, and in America the general rule has 
been to use the same pressures for both systems, the regular saving 
in fuel being 27 per cent. in express service and about 20 per cent. 
in goods service. American compound engines sent to France and 
Italy have given this same result. Very ordinary designs in various 
other countries average about 26 per cent. saving annually, express 
service. ‘The question of pressures is now conclusively settled in 
working practice, proving that when 30 lb. pressure is taken off 
the compound engines, so as to make their boilers uniform with 
simple engine pressures, the previous superior compound efficiency 
of about 30 per cent. remains unaltered. (See Machinery, N.Y., 
September, 1910.) 

Professor Goss showed that the difference of pressure between 
220 lb. and 180 lb.—Midland compound and non-compound 
pressures—only accounted for a fuel saving of 0.7 per cent., or less 
than three-fourths per cent. (See Railiruy Gazette, page 359, 
April 17th, 1908.) Investigations on a large working scale in Italy 
have incontestably proved that the fuel saving is nil with respect 
to a higher pressure by 30 lb. in compound locomotives. 

These practical working results sweep away volumes of purely 
theoretical assumptions that have been written on this subject, all 
endeavouring unavailingly to prove that ‘‘the whole secret of 
economy in compound engines is, in a nutshell, due to the in- 
creased pressures employed in them.” There is no one who can 
produce any substantiation of this idle theory ; it is but mere con- 
Jecture belied by the actual factsas justenumerated. Compounds 
work economically at 120 lb. pressure. 

**Maximum Locomotive Economy” is a subject to treat when 
one is in possession of substantial facts. At present anexpress com- 
pound locomotive of a type yielding 35 per cent. more power per 
pound of coal with saturated steam than simple engines, of an 
economical class, is at work with a recently fitted superheater. 
The extra saving realised by the superheater will in due course be 
claimed by the patentees or agents, and when the figures are pub- 
lished it will then be time enough tc dispute with these latter this 
cumulative economy. Using saturated steam and burning coal of 
about one-half the evaporative value of that employed for Great 
Western Railway express engines, the results which follow may be 
found in a Service Report, Table V., dated Bologna, July 6th, 
1903, in which all the cual sheets for compound engines in use on 
all the different traffic divisions are collected together, and their 
results resumed for a given period, April and May, in the course 
of the ordinary routine service. The results are given in this 
report for the contidential information of the railway staff only, 
and are quoted here exactly as they appear in the document 
named. 

Coal consumption in kilogrammes per 1000 tons kilometres run— 
coach weight only. 


Simples Compoupds 
6/ +3 43-7 
Difference in favour of saturated steam compound engines : 
67-3 — 43-7 _ 35 

61°43 ; 

(The above compound engines have four cylinders and 50 per 
cent. less working parts than certain non-compound English loco- 
motives. Extreme simplicity and efficiency are combined.) 

We can now await the publication of the tigures showing how 
much more has been gained by using superheated steam instead of 
saturated steam in these engines referred to. Judging by French 
and Austrian experience with superheated compound enyines, the 
total should come up close upon eer cent., and this result now 
aimed at is of immense importance in countries where coal is very 
inferior and wasteful in its form—slack —besides being very dear. 
Having pointed out some places where the facts as here cited 
may be seen and verified by everyone, and from no other motive 
than a desire for perfect technical accuracy and truth, I am 
obliged, for want of further time, to terminate my correspond- 
ence on this subject. X. 


P.S.—The statement by Mr Poultney that: ‘‘If it—the high-pres- 
sure cut-off—were earlier than 40 per cent. there would be no work 
done in the low-pressure cylinders ” is amazing. Let me take an 
example from actual work, selecting the very engines—two- 
cylinder compounds—of which I have previously given the super- 
efficiency due to compounding as 3 per cent. annually. 

The conditions laid down by Mr. Poultney are:—26in. piston 
stroke, driving wheels 6ft. 6in., speed 60 miles per hour, piston 
velocity 1100ft. The compounds named have much smaller wheels, 
being only for passenger trains, but the piston speed will suffice 
for comparison. (Piston speed, 1118ft. per minute ; high-pressure 
cut-off, 39 per cent.; horse-power developed in high-pressure 
cylinder, 364, and in low-pressure cylinder, 314 ; total, 678 ; pro- 
portion of work done in low-pressure cylinder, 46 3 per cent.) 

Further, it should be learnt by heart that the load on the low- 
pressure piston is always determined by the degree of the low- 
pressure cut-off with respect to the H.P. or instance, in 
the above example, the driver had given 45 per cent. cut-off to 
the low-pressure cylinder in order to reduce the power develop 
ment in the low pressure. By merely decreasing the low-pressure 
cut-off to 40 per cent. he could get :U per cent. of the total power 
from the low-pressure cylinder. By further decreasing the low- 
pressure cut-off to 35 per cent. he gets nearly 60 percent. He 
can shift the piston loads this way or that way at pleasure, or 
overload the low-pressure piston by 100 H.P. The whole question 
of proportioning the loads, H.P. and L.P., at any speed is simply 
resolved by the cut-offs. 





CENTRIFUGAL PUMPS. 


Sir,—Will you allow me to make a few remarks on Mr, Rees’ 
letter in your issue of October 28th ? 

I am glad to tind that he and I are agreed that a flat power 
curve—or self-regulation—is not inconsistent with high or even 
the highest efficiency. 

As he states that his rim blades are set at an angle of 10 deg, 
to 15deg., he evidently also agrees with me that a flat power 
curve demands a flat angled blade tip. 

The reason for this appears to me to be the following: —In g 
pump such as I described in 4 last letter, viz., with a blade-tip 
angle of about 10}deg., and the impeller running at 100ft per 
second, it will be found that if the pump be designed for 
normal radial velocity of How of, say, 9ft. per second, the maximum 
radial velocity of flow could not much exceed 18ft., as, at just 
over 18ft. the head necessary to set up the backward velocity of 
flow would exactly balance the head due to the periphera! velocity 
of the impeller. With the same impeller running at 60ft. per 
second, the velocity of radial flow would vary from, say, Sift. to 
6ft. up to nearly 11ft. per second, Therefore, with constant speed 


the range of duty is from normal to double normal. a 

In pumps with blade angles of, say, 30 deg. to 45 deg. uniler the 
same conditions the duty (theoretically) may range from normal 
to from 5} to 8 times the normal. Now, the power nev ssary 
to overcome frictional losses rises very rapidly as the delivery 
of the pump increases, and therefore a flat-angled blade tip, 
with a comparatively small range of duty, means a comparatively 
flat power curve, and with a large angle, of course, the reverse is 
the case. 


Since writing my last letter I have looked at some curves 
published by Mr. Rees’ company which give a range apparently of 
from normal to nearly double normal. 

Whatever the cause, these curves certainly show first-rate effi 
ciencies over a good range of duty. That being so, it possibly 
does not much matter whether Mr. Rees is right and I am wrong, 
or vice versa, as to theoretical questions, and I therefore fee) less 
hesitation in saying where I differ from Mr. . 

Mr. Rees does not think an ordinary impeller can be made with 
a flat angle. He says: ‘‘ Practical difficulties arise long before 
the flat blade angle of 104 deg. suggested by ‘F. H. 8.’ is reached, 
as the impeller passages become pipe-like, and internal friction 
losses and reduced capacity or range of duty trouble the manu- 
facturer.” 

A circular published by Mr. Rees’ company shows a section 
through the Rees impeller. An ordinary impeller could be con- 
structed in which the blades would practically be identical|y the 
same as in the Rees impeller, with blade tips set at an anyle of 
10deg. to lideg., the only difference being that the ordinary 
impeller blade tips would not be contracted. ’ 

‘he passages would not be any more pipe-like than in the Rees 
pump. The radial velocity of flow through the ordinary impeller 
would certainly be greater than in the body of the Rees drum, 
but the velocity through the rim blades of the latter would be the 
same as in the ordinary impeller, and there would be frictional 
losses at the nozzles or rim blades. : 

As regards range of duty, this would be about the same in both 
cases, viz., from normal to about double normal—a range which | 
presume Mr. Rees finds sufficient in practice. ’ 

The other point on which I differ from Mr. Rees is as to the 
advantage of the Rees form of impeller. a 

Take the case of a single Rees pump, the drum of which is sur- 
rounded by a vortex chamber apparently about twice the diameter 
of the drum. Now, what does Mr. Rees gain by converting the 
pressure in the drum into velocity! He gets certainly a lower 
radial velocity of flow in the drum, but not through the rim 
blades, and the process of conversion is attended with loss which 
must go against any advantage gained by the lower radial velocity 
of flow in the body of the drum. : 

To gain any extra head from the water after it leaves the 
impeller, it must be converted again into pressure in the vortex 
chamber. Mr. Rees thus has dual conversion—pressure to velocity 
and velocity to pressure—with double losses, : ; 

In the ordinary impeller the velocity is converted directly into 
pressure, and there is an end of it. I believe—but am_not sure 
that some advantage is claimed due to some supposed “ turbine 
action.” I cannot see what this may be, but whatever it is would 
it not be shared equally by the ordinary impeller ! 

No, I believe the admirable curves resulting from tests of the 
Rees pumps are due to other causes. Mr. Rees clearly appreciates 
the advantage of gaining as great a percentage of the total avail 
able head as possible by means of the impeller leaving s little 
work as possible to be done after the water leaves the impeller. 
To effect this he has intelligently applied a flat blade angle, and, 
finally, he is quite alive to the advantage of a large vortex 
chamber as a converter of velocity to pressure. To this combina- 
tion, together with good design and workmanship, I believe the 
success of the Rees pump is due. 

As far as I can see, the reason why makers have not adopted a 
flat blade angle is on account of the higher =. velocity of 
impeller necessary for a given head—a disadvantage which would 
seem to be overrated. Some continental makers, judging by 
curves, appear to use blades with comparatively flat angles with 
marked success. If I am not wrong, some English makers do the 
same. 

Of course, there are services for which a flat-angled blade would 
be less suitable than one with tips set at an angle of, say, 45 degrees 
or more, and where a steep power curve does not matter. But 
this is a subject foreign to the one under discussion. 

There is one point that I believe many of your readers wouid 
like to see discussed, and that is the power necessary to overcome 
frictional losses in a centrifugal pump at various volumes of 
delivery. : 

London, November 2nd. F. H. 8. 





S1r,—The ordinary theory of centrifugal pumps is not aitogether 
consistent with the facts found in practice. There are two funda- 
mental equations in the theory. First, that in the case of a pump 
in which the water enters the eye in an axial direction, the actual 
power measured by head—apart from skin and mechanical friction 


—is Vo where V is the peripheral velocity and wis the mean 
tangential velocity of the water leaving the impeller. This law is 
absolute and independent of eddies, &c., in the impeller. Secondly, 
if w be the angular velocity of the impeller, A the head at a point 
distant + from the axis, and vr the velocity of the water relative to 
the impeller at this point, then 2gh + vr 2 — 72 w? is constant for 
all values of r, vr, 4. This equation is not absolutely valid like 
the first, for it is affected by viscosity, &. &c. : 
With this premise, I think it will facilitate matters to follow 
Messrs, Holden and Brooke through each portion of the pump. 
The first loss that must occur is when the, water is picked 
up in the eye. If this operation were performed perfectly the 
pressure in the impeller—apart from other losses—would be 
identical with that of a revolving mass of water solid to the core. 
It is clear that the percentage loss arising from the eye must be 


: diameter of eye \? ong that con- 
roughly proportional to ( iat eT ater) s an at co 


sequently the loss will be small with a small eye, and a consequent 
swall output, and that with a large output and eye this loss may 
seriously affect the efficiency. p to a point it would appear 
likely that this loss will be diminished by running the water into 
the pump at a high speed at the expense of the ible suction 
lift. This loss appears to be identical with what Messrs. Holden 
and Brouke call the reduction, owing to the water not revolving as 
a solid mass. It is put down in their comparison as 20ft., oF 
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P : 
nearly 13 per cent. of - This seems excessive, and only suitable 


for outputs so large, relative to the size and speed of impeller, as 
to be inconsistent with high efficiency. By some slip this so-called 
juss has not been included in Messrs, Holden and Brooke’s total 
hydraulic head. The necessity for so doing is apparent from the 
first fundamental equation stated in the first paragraph of this 
letter, or it is at once obvious if we look upon the blades in the 
eyeasasortof scoop, 2 fe 

” When once the water is in the impeller it is brought up to pres- 
sure and velocity by means of the impeller blades. As a first 
approximation it is usual to use the second of the two fundamental 
equations. J have not read a satisfactory explanation of how the 
efficiency of this — is affected by the shape of the blades. 
It is obvious that the pressure on the forward side of the blades is 
considerably in excess of that behind the blades. Consequently 
the second fundamental equation shows that the velocity behind 
the blade is considerably in excess of that in front of the blades. 
The action is in some respects similar to that of an oar.) An 
application of the first fundamental equation combined with the 
calculus will give an estimate of the difference of pressures, and 
shows that this difference is diminished by giving a backward 
shape to the blades. The resulting variation in the velocity of the 
water through the impeller channels is thus diminished, and conse- 
quently the losses are less. (It should be remembered that the 
loss in head is proportional to the square of the velocity.) The 
importance of these losses may be gathered from the difference in 
efficiency that arises from shaping the blades of an ordinary 
impeller backward. Mr. Rees attacks these losses in a somewhat 
novel manner. The water in the large passages in his pressure 
chamber moves comparatively slowly, and consequently all the 
losses in the impeller itself are greatly diminished. Thus, if 
the losses in the ordinary pump be 4.5ft., and if Mr. Rees 
designs his channels so that the water moves with one-third of the 
velocity found in the ordinary pump, then his losses will be one- 
ninth of 4.5ft., or half a foot. I hope that this brief explanation 
of what happens inside a centrifugal pump will help to clear up the 
difficulties enunciated by Mr. Fitzgerald. If the actual conditions 
are once realised, it is clear that there can be no difficulties 
analogous to those found in ordinary expanding channels. Mr. Rees 
bas to pay for this small frictional loss by some loss arising from 
the conversion of pressure into velocity. In the example discussed 
the head converted is nominally 39ft. Actually owing to the thick- 
ness of the metal and the depth of the nozzle the actual head con- 
verted must be less. Probably it is liberal to suppose that as much 
of 5 per cent. of 39ft. (= 2ft.) is thus lost. 

‘The next operation is the conversion of velocity into head in the 
guide passages. I do not know of any satisfactory experiments 
for determining the efficiency of such passages.+ I am therefore 
forced to approach the subject indirectly. Professor Unwin, in his 
treatise on ‘* Hydraulics,” gives some figures for the loss that 
arises in the use of the Venturi meter. 1 gather that the efficiency 
of the double conversion is about 50 per cent. Considering the 
extreme care with which this meter has been designed, it is safe 
to say that this efficiency is not likely to be generally exceeded for 
some time to come. It is well known that an ejector condenser 
that will not throw off with no load requires 15ft. external head. 
This gives an efficiency of about 70 per cent. for the double con- 
version. Itis probable that by far the greater portion of the loss 
arises in the second operation of conversion of velocity into head. 
It may also be pointed out that the delivery outlet for such an 
ejector is generally lower than the point at which the 15ft. head is 
measured. In such cases the efficiency is not as high as that 
stated. In both these pieces of apparatus most of the conditions 
are favourable to high efficiency. It has been suggested that the 
action of the blade of an impeller is not unlike that of an 
oar, and that consequently there is a comparatively motionless 
pressure area in front of each blade and much eddying behind. 
Apart from other things, this means a «quick succession of 
shocks as the blades successively pass any given point. It is thus 
certain that the etticiency cannot be anything like 80 per cent. It 
would not be astonishing if the figure was as low as 50 per cent. 
Sixty per cent. seems to be a very liberal allowance. Applying 
this figure to the hypothetical pumps, the gain in head becomes 
25ft. and 78ft. respectively. 

A loss of 1ft. head should be ample for a well-designed casing. 
The last loss to be considered is that due to skin friction. Pro- 
fessor Unwin has made experiments with rotating discs, and 
obtained coefficients similar to those obtained by Mr. Froude. 
Taking a coefficient of -0025, it would seem that the power needed 
for a rotating 12in. disc with a peripheral speed of 100ft. per 
second wiil be slightly less than 3 horse-power. For a centrifugal 
pump there seems to be no reason for taking more than 4 horse- 
power. This power will raise slightly less than 20,000 gallons per 
hour to a height of 40ft., which is the figure used in the comparison 
of the two pumps. Such an amount of water is extremely small 
for the impeller and speed. Nor are matters any better if we took 
another size, for a 6in. impeller, 1 horse-power would be required 
for friction, and this would be equivalent to raising 5000 gallons 
per hour through 40ft., which is again extremely small. In fact, 
the supposed 40ft. equivalent to the friction can only be applicable 
to extremely special cases, for which a single impeller would not 
be generally recommended. A more practicable output fora 12in. 
impeller at this speed would be 50,000 gallons per hour; the corre- 
sponding fluid friction head would be 16ft For such a pump 6ft. 
= appear to be a reasonable loss, for the eye would still be 
small. 

Messrs. Holden and Brooke’s comparison between the two types 
of pumps thus becomes i 


Self-regulating type. Ordinary type. 


V2 — v2 cosec? x 
—_———— 116. 5ft. 153. 5ft. 
29 
Loss in eye ES ad = ee 6ft. 6ft. 
Lossinimpeller .. .. .. .. .. 2. 5ft. 4.51. 
Theoretical head equivalent to velocity 
m guide pussages .. .. .. .. 41. 5ft. 130ft. 
Actual head gained in guide passages 
ue} Se re re! 25ft. 78ft. 
Loss in other parts of the pump lft. lit. 
Hydraulic efficiency 
useful head 132 83 5 220 o> Fo 
a Q » - a 
useful head «nd hydraulic losses 158 — * es, "= 
(verall efficiency eae INN SRM ry 73.5 
* 153 + 16 283.5 + 16 


It will be seen that this calculation leaves the two efficiencies 
fairly similar, and consequently cannot be said to solve the 
question of relative efficiency ; that must be left to experience. 
The comparison is, however, of greater importance than this, for it 
serves to demonstrate how the various losses affect efficiency. In 
both cases an increase in the output would result in minimising 
the importance of friction without any corresponding increase in 
eye loss. This would mean that the efficiencies of both types 
would rise, more for the self-regulating type than for the ordinary 
a If the output be still further increased, the diminution of 
relative frictional loss would be more than counterbalanced by an 
increase of eye loss. 
would benefit the ordinary type. Again, wear of the cutwaters, 
rendering them less efficient, would affect the efficiency of the 
ordinary type very much more than it would affect the self 
type. have said that the actual calculation is somewhat useless, 
for itis not usual to secure a head of 212ft. with a peripheral velo- 
city of I'Oft. a second. I suppose that Messrs. Heiden and 
Brooke have chosen what is the best theoretical ordinary type. In 
practice I should suppose that in such a pump it would be neces- 
sary to use an evolute rather than guide passages, for, according 
to my calculation, the latter would have to be set at a very fine 
angle—about 7 deg.—with the rim of the impeller. 

The object of this letter is not to compare the merits of the two 
types of pumps, but to arouse discussion on the more difficult parts 





On the other hand, more efficient cutwaters |. 





of the theory. I have dealt with the result of curving the blades 
backward. Another difficulty is that published power curves do 
not conform with the curve deduced from the first fundamental 
equation. We are thus driven to the conclusion that the water 
does not leave the ordinary impeller in a direction governed by 
the impeller blades. Mr. Rees’s pressure chamber seems to act as 
an effective control, and thus his claim that his pump obeys theory 
is accounted for. 

A further difficulty is that the power absorbed by the pump 
with no output largely exceeds what can be ascribed to friction. 
An American professor has suggested that this isdue to leakage 
from the rim to the eye round the impeller. I accepted this 
suggestion until I came across a case where the subtraction of this 
power from that absorbed at various outputs gave an hydraulic 
efficiency of well over 100 per cent., which is absurd. I was then 
driven to the conclusion that quite a large amount of power is 
absorbed by churning in the eye and by beating of the water by 
the blades of the impeller. The question is how far does it 
disappear. The continuous nature of the power curve shows that 
it does not disappear for small outputs. Would it be large when 
the water leaves the pump with a velocity of 10 per cent. of the 
peripheral speed as in the case of Messrs. Holden and Brooke’s 
hypothetical pump, or does it more nearly disappear in the case of 
the Roturbo pump where the water leaves the f v5~ with a 
velocity of 50 per cent. of the peripheral speed! On the face of 
it, one would expect the latter to be the case. The question has 
some bearing on the question of general efficiency. 

I owe you an apology for the length of this letter, but it seemed 
useful. to deal with all the questions involved in a single letter. 
As it is, many points have been very briefly touched upon, or even 
passed over. 

University Club, Liverpool, 

November 7th. 


MATHEMATICIAN, 


Sir,—Messrs. Holden and Brooke's letter in your issue of 
November 4th certainly does not prove their contention that self- 
regulation and high efficiency are incompatible. May I state that 
I have had some thirty years’ experience of centrifugal pumps, 
and I venture, therefore, to pass over the first part of Messrs. 
Holden and Brooke’s letter, merely referring them to Professor 
Unwin’s standard paper, published in, I think, 1877, in the 
‘* Proceedings ” of the Tnetitution of Civil Engineers, with which 
no doubt they are acquainted. 

What I am chiefly concerned with is their comparative calcula- 
tion between what I may call my pump and a 30 deg. pump. To 
make a fair comparison the radial velocity of flow must be the 
same in each case. Messrs. Holden and Brooke take 5ft., so the 
backward velocity of flowin my pump becomes 27.5ft. per second 
in place of 50ft. In my previous letters 1 took a radial velocity 
of flow of 9ft merely in order to obtain the backward velocity 
of 50ft. mentioned by Mr. Rees, with a similar blade angle. 

I do not admit Messrs. Holden and Brooke’s contention as to 
the arbitrary loss of 20ft. of head due to the impeller not 
revolving in a solid mass of water. In any case, the omission of 
this item does not affect the argument, as the loss—if any—would 
be proportionate to the head. 

For the purpose of the calculation, I accept the following losses 
for each pump :— 

Lossin impeller... .. .. .. ‘ 4.5ft. 
Loss in other parts of pump.. .. .. 5ft. 

I assume the impeller to be surrounded by a vortex chamber 
twice the diameter of the former, and that thereby 75 per cent. of 
the available head is recovered. Finally, I take for the cosec. 
and cotan. respectively of my angie 5.5 and 5.48. I believe Messrs. 
Holden and Brooke will on this basis find the following figures to 
be correct :— E 

My pump. 30deg. pump. 
Total head generated -- 269 .. .. 285 43 


Hydraulic losses 30.2 42.25 
Useful head einer 196.7" 2. 4. 243.18 
Hydraulic efficiency .. 0.266 p.c. .. 0.852 p.c. 


If, now, each pump is designed to deliver 3300 gallons per 

minute, the water horse-powers will be :— 
My pump ae 
30 deg. pump. . oe 

Now—and this is the main point—on what grounds, may I ask, 
do Messrs. Holden and Brooke assume in each case an allowance 
of 40ft.—or 40 horse-power—to cover skin friction, &c. ? 

My pump is designed for a smaller duty than the 30 deg. pump. 
The work done by the impeller on the water in my case is only 
227 horse-power, and in the 30 deg. pump it is 285 horse-power. 
Do they seriously contend that the power necessary to overcome 
friction is the same in each case, the respective lifts being 197ft. 
and 243ft., and that, for instance, the water revolving in the 
vortex chamber of the 30 deg. pump at a much higher velocity 
than in the case of my pump does not involve extra power ? 

If Messrs. Holden pd ponies will add 10 per cent. to 20 per cent. 
in each case to the ‘‘total head generated,” they will arrive at a 
much truer approximation to the respective overall efficiencies. 
Adding 10 per cent., 15 per cent., and 20 per cent. respectively, 
we get the following overall efficiencies : 


197 horse-power 
243 horse-power 


Per cent. Per cent. Per cent, 
My pump cw SR . “753. - “422 
ee ee ee “71 
The brake horse-powers would be respectively :— 
My pump .. 250 261 272 
30 deg. pump 314 328 342 


If Messrs. Holden and Brooke’s contention were correct, viz., that 
whatever the work done by the impeller on the water, the power 
necessary to overcome friction remains the same, why do not they 
adopt a blade angle of 90 deg., or even a forward angle, 
so as to get the greatest amount of work with the smallest pro- 
portionate frictional loss? All that I—and I believe Mr. Rees also 
—contend is that self-regulation and high efficiency are not 
incompatible. 

I am convinced that this view is correct. I hold no brief for 
any make of pump and I do not know Mr. Rees, but if anyone 
still doubts my contention, I would ask him to look at the curves 
published by Mr. Rees’ company. Facts are better than figures, 
though figures properly applied often lead one to theoretical con- 
clusions which facts bear out. Where Messrs. Holden and Brooke 
have confused the issue is in assuming that frictional losses are the 
same for a given pump, irrespective of the work done by the 
impeller on the water, which varies with the blade angle. 

In conclusion, if Messrs. Holden and Brooke applied their 
methods of calculation to my original pump with a backward 
velocity of flow of 50ft. and the high radial velocity of 9ft., they 
would find that even allowing 50 horse-power, or nearly a third of 
the total head generated, the efficiency would still be in excess of 
the 65 per cent. calculated by them, and at 40 horse-power it 
would be nearly 70 per cent. 

But it would be an utterly erroneous comparison, and the only 
fair one that can be made is at equal radial velocities such as 
obtain in practice, because it is well known, as I have pointed out 
already, that frictional losses increase very rapidly with an in- 
creased radial velocity, and, with such a high radial velocity as 9ft., 
the power ~~. to overvome friction might and probably would 
exceed even 50 horse-power, F. &. 8. 

London, November 7th. 





Srr,—The first of Messrs. Holden and Brooke's letters in this 
week’s issue of THE ENGINEER gives figures which should make it 
possible to show the practical difference between an ordinary pump 
with efficiency sacrificed, to show self-regulation, and a self-regula- 
ting Rees roturbo 

I presume Messrs. Holden and Brooke have chosen the best 
conditions to prove their case. They give figures showing an over- 
all efficiency of 73 per cent. without self-regulation and 65 per 





cent. with self-regulation, for an ordinary pump, with a peripheral 
speed of impeller of 100ft. per second, whilst I am prepared to 


ae) of 82 per cent., with 
18. P. 
perfect self-regulation ; that is, with a dipping power curve. 

Messrs. Holden and Brooke seem to have proved to theirown satis- 
faction, and have most certainly proved to mine, that self-regulation 
in an ordinary pump is secured at the expense of a large — in 
efficiency ; but it is not so in the roturbo pump. As I stated in 
my original letter, I broke down by demonstration in 
Germany the opposition—based on the same statements—of the 
German Patent-office and the authorities at the Charlottenburg 
University. 

I have more evidence to prove my contention, and can give Messrs. 
Holden and Brooke comparative tests taken on a pump with a 
Rees roturbo impeller, and the same pump tested again with the 
impeller changed to one designed and made in Germany, by a !arge 
firm of centrifugal pump makers, to test the statement of their 
engineer that they could get self-regulation without using the 
roturbo patents. Full particulars and drawings of the roturbo 
pump were supplied by us, and they designed an impeller in which 
the water pressure chamber space was filled up solid with cast iron, 
so that the external dimensions of the impeller would be precisely 
similar to the roturbo with which it was intended to be com- 
pared. The result was certainly self-regulation, but a drop of 
efficiency of 12 per cent. and the duty of the pump, or head and 
volume curve, was about halved. 

All well-designed centrifugal pumps should give the same head 
with the closed valve. This, unless the diameter of and losses in 


P P 2 P 
the eye are abnormal, is approximately is due to the 


guarantee an overall efficiency ( 


Vv 
3G’ and 
fact that the water has the full angular velocty when the valve is 
closed, which is then independent of the shape of the impeller 
blades, as it is in the roturbo under all heads. 

The duty head, or highest efficiency point, should also be in the 


region of pn say between this and 10 per cent. below. 

This leads us to the weak point in Messrs. Holden and Brooke's 
figures, as they show a duty point, or useful head, for an ordinary 
pump ‘‘with backwardly bent vanes ” and. with 100ft. peripheral 
v2 
26 

The curves of Messrs. Holden and Brooke’s pumps, given in your 
issue of September 16th, certainly show no tendency to rise in this 
phenomenal manner, and I shall be interested to see if they can 
substantiate their figures in this respect. 

In the curve of their self-reguiating pump the readings from the 
closed valve to 100 gallons a minute are not given, but you state 
in your article that it is a “‘similar pump” to the one without 
self-regulation. The closed valve reading would consequently be 
180ft. or 190ft., and at the highest efficiency point it is 125ft. It 
will be seen, therefore, that the head drops in this case below 70 

r cent. of the closed valve reading, and quite justifies Messrs. 

olden and Brooke in saying of the ordinary centrifugal pump 
that self-regulation is “‘ only secured at the expense of efficiency.” 

I hope, however, I have given enough facts to show that the 
statement cannot now be a general one, and that the pressure- 
chamber type must: be excepted. 

(The Rees Roturbo Manufacturing Company, Limited.) 
Epmeunp 8. G. REEs, 
Wolverhampton, November 8th. Managing Director. 


velocity, of 221ft., or more than 140 per cent. of 





THE POINT OF VIEW. 


Sir,—In your issue of November 4th you discuss the shipbuild- 
ing lock-out from the point of view of a supporter of the 
masters. If you will grant me a little space, it may be of interest 
to your readers to put themselves in his place and look at 
this matter from the point of view of the rank and file of the 
workers. The cause of the lock-out is alleged to be the sectional 
strikes, which, on figures given, I believe, by the masters, have 
affected during the past few months some 400 men; and for the 
fault of these 400, there has been locked out for months a body 
of men who, with the labourers and other tradesmen in- 
volved, will probably number 40,000. This is making the 
punishment fit the crime with a vengeance. On the face 
of it, it is incredible to the worker that the master, 
complaining of the loss sustained by the sudden ceasing of 
work by 400, should thus penalise himself, and others, 10,000 per 
cent. to prevent a repetition of this loss alone; the cause given is 
insufficie.t. The loss already sustained through this lock-out must 
be more than would have been caused by twenty years of sectional 
strikes. Except in the case of men under contract, the master is 
entitled to, and does, dismiss the workman at a moment’s notice. 
with or without cause But apparently, if the men venture on a 
similar proceeding, their fellows are to be locked out and kept out 
until such time as they will agree to bind themselves in what to 
them are enormous sums not to do what the master is perfectly at 
liberty to do. Should not the sauce for the goose serve also 
for the gander? But the point about this lock-out which more 
than anything else ‘‘riles” its victims is its utterly indefensible 
and brutal suddenness. There was no opportunity given to 
escape the punishment. They were locked out practically 
without notice, for of what use is twenty-four hours’ notice in a 
constituency where it takes almost a fortnight to take a vote’ In 
view of the foregoing, the workers believe that it was not a settle- 
ment of any previous dispute that was aimed at, but that the real 
object of the lock-out was to deplete their funds and intimidate 
them from seeking any improvement of conditionsduring the coming 
trade boom. The undeserved and unnecessary punishment has 
put their backs up; the longer they brood on it, the more indig- 
nant they become, and no settlement will be acceptable which is 
not preceded by the withdrawal of the lock-out nutices. The 
men’s officials have been guilty of something like betrayal in not 
insisting on this as a preliminary to any negotiations for 
the prevention of sectional strikes; probably they were 
more concerned about the funds than about the ‘‘ dignity 
of labour.” It is, of course, extremely probable that the 
masters will be successful in starving the men into accept- 
ing their terms, but what will be the attitude of mind of 
men thus forced into submission? The Taff Vale judgment was 
responsible for the formation of the present Labour party ; the 
success of the masters in the present lock-out will mean a great 
increase in the strength of the Socialists, and that politician will 
be most popular among the workmen who does most to oppress 
those whom they believe have oppressed them. You speak of the 
whole thing as a ‘‘disaster,” and I agree. It is a tactical blunder 
on the part of the masters, even greater than that of the late 
Colonel Dyer, when, towards the close of the engineers’ lock-out in 
1897, he turned the public sympathy in favour of the men by 
insisting on doing away with the principle of collective bargaining. 

November 8th. TRADE UNIONIST. 








THE Nationa PuysicaL LaBoratory.—By the generosity of 
Sir Jalius Wernher, who recently placed a sum of £10,000 at the 
disposal of the committee for the purpose, a much-needed exten- 
sion of the Department of Metallurgy has now been commenced. 
The department has up to the present been accommodated in a 
number of scattered rooms in Bushy House, which, in consequence 
of the increase and importance of the work, have become quite 
inadequate. Plans have been prepared in consultation with Dr. 


Rosenhain, the superintendent of the department and the contract 
has been let to Dick, Kerr and Co., Limited, who have already 
made good progress with the foundations, 
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THE RELIABILITY OF WEATHER REPORTS. 
By GORDON COOPER. 


THOSE engineers who are or have been engaged on break- 
water construction in exposed places know how important it 
is to have some idea of what winds to expect; whether to 
allow diving to continue, and then to have a good deal of the 
divers’ work undone by rough seas ; whether to fix casings 
for concreting, and then to have them washed away—if these 
things could be avoided, a vast amount of time and not a 
little money wou'd be saved. 

Being engaged on harbour work in one of the most exposed 
places on the East Coast of England, I have taken par- 
ticular notice of the winds as forecasted, and as they 
actually came. As a rule, diving operations cannot be carried 
on when the winds come from north of west or east at this 
particular place. On several occasions, by studying the daily 
meteorological reports giving warning of coming sea wind, 
it has been possible to take the necessary precautions. 

The accompanying chart is somewhat diagrammatic, but 
will serve as a comparison between actual and forecasted 
winds. 

At the left-hand side isa compass. The extension of points 
where the radial arms cut the circumference give what for 


pufts of steam-that is changed. Those who are familiar with 
some of the earlier methods of actuating the relay plunger 
will appreciate the simplicity of this latest arrangement, and 
understand the complications which it removes. The lever 
connecting the collar on the governor spindle and the relay 
plunger is short, and on this account it becomes possible to 
put the governing parts close together, thus making the whole 
gear compact. These governors are found to regulate the 
speed within very fine limits, even when the turbine is sub- 
jected to severe overloads, and it is questionable whether the 
substitution of an ordinary throttle valve is altogether 
warranted. 

The blading of turbines is another detail which has 
attracted the attention of many, and considerable ingenuity 
has been brought to bear upon the matter. To describe all 
the methods which have been proposed for blading turbines 
of the reaction type alone would necessitate the employment 
of far more space than we have at disposal, but reference may 
be made to several methods which are now employed by the 
firm of C. A. Parsons. The blades used, with the exception 
of the first few rows, are made of a special brass alloy, which is 
rolled and drawn to the required section and highly polished, 
so as to reduce friction with the steam to a minimum. It 
is now customary to fit all turbines of this type with 
copper blades in the first few rows, so that if desired 


obviously a very desirable feature, for if a turbine by any 
chance greatly exceeds the normal speed for which jt . 
designed, the results may be far from pleasing. 

As regards balancing the end thrust of these turbines for land 
use, little, if any, alteration appears to have been made in the 
original. What has been said with regard to balancing the end 
pressure also applies to the bearings, for little change in the or} 
ginal designs appears to have been made. Inthe large machines 
the bearings are of brass and lined with white metal, whilst 
in the smaller sizes the well-known tubular type is employed 
This consists of a central bearing bush, upon which are slip 
three concentric tubes fitting loosely into one another. (jj 
circulates between these tubes and acts asacushion. This 
type of bearing is used on the small sets because the speed js 
high, and some means of damping out vibration which may 
arise from slight want of balance or alignment becomes de. 
sirable. 

Among other minor improvements which have been made 
in this type of prime mover is the placing of the oil pipes 
below the floor level. This tends to give the turbine a neat 
appearance, and also has the effect of making it more 
compact. The provision of overload valves, which auto. 
matically admit live steam to portions of the machine 
which, under normal conditions, are subjected to lower 
pressures, have materially increased the sphere of usefulness 
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CHART SHOWING DIFFERENCE BETWEEN FORECASTED AND ACTUAL WINDS 


convenience are called the North line, North-east and North- | 


west line, &c. 


The opposite sides of the compass are represented by the | 
same line, but when the actual wind differs from that fore- | 


Elsewhere both winds have been | ¢ 
| tance piece being used between each pair of blades. Various | 


| other methods, however, are employed, not only by C. A. | 
The | 
blades are now frequently assembled in sectors of suitable | 
lengths ready for insertion in the cylinder and drum. The | 


casted a star has been put. 
north-west or north-east, or whatever the case has been. 

The dotted line is the forecast, which is only shown where 
it differs from the actual. That it does differ is not remark- 
able, but it will be noticed that only on twelve occasions 
between January and June of the present year was there a 
greater variation than 90 deg., and comparatively seldom was 
there a greater difference than 45 deg. As the Meteoro- 
logical-oftice does not publish Sunday reports, Sundays have 
been omitted from the chart. 

With regard to the pressures or strength of the winds, 
the forecasts are very reliable. Even if it were not so, the 


mere fact that a sea wind was foretold, whether light or | 


strong, would make it necessary to take the proper precautions, 
since when the wind is off the sea, and a freshening takes 
place, a very short time elapses before a sea gets up. 





THE MODERN PARSONS TURBINE. 


SINCE the advent of the Parsons steam turbine in 1884 great 





strides have been made in the development of this machine. | 
Perhaps the most conspicuous change which has taken place in | 
the land type during recert years is the removal of the governor | 


valve gear from the top of the casing to the side. In addition, 
the modern form of governor gear differs in a number of re- 


spects from the older type, although the principle remains un- | 


changed. Blast governing has been adhered to by many of 
the firms, but others contend that equally satisfactory results 
can be obtained with a simple throttle valve. It is urged by 
those opposed to it that the blast governor is complicated, 
but, as a matter of fact, when constructed in accordance with 
up-to-date practice, it is remarkably simple. Compared with 


any machine may be used with superheated 
for which this metal is better suited than bronze, without 
any alteration in the construction. For years past the 
method adopted for fixing the blades has been to caulk them 


Parsons and Co., but by others working under licence. 


advantage of this system is that the work of re-blading can be 
carried out much more rapidly than by the earlier method. 
In one form of construction adopted by C. A. Parsons and 
Co. the root strip is made in a continuous comb into which 
the blades are inserted. The teeth of the comb are then 
squeezed tightly one by one in an automatic machine, and 


drum or cylinder. 
and is then fixed with a caulking strip. 
struction, which is applicable to turbines which have already 


been bladed by the old method, the standard blades and | 


packing pieces are provided with holes by which they are 
strung on a wire of suitable section. They are then driven 
up tightly in a former curved to the desired radius. The 
ends of the sector are secured by riveting or by any other 
| Suitable method. The complete sector is then fixed in the 
| turbine by caulking in the usual manner. 

As regards the lubrication of modern turbines of this class, 


steam, 


one by one into the grooves in the cylinder and rotor, a dis- | 


the whole is then bent to the required curvature to fit the | 
The sector goes into a dovetailed groove, | 
In another con- | 


of this class of turbine, for with the aid of these very heavy 
| momentary overloads can be dealt with. Automatic valves 
| of this kind are only fitted when called for, but on all Parsons 
| turbines a hand-operated by-pass valve is provided, and by 
opening this the machine becomes capable of dealing with 
considerable overloads. This is a feature of the steam 
turbine which is perhaps often underestimated, for the 
problem of coping with momentary peak loads is one which 
demands great attention at the present time, and there is 
not the least doubt that in the turbine we have a machine 
which is more capable of meeting these conditions than any 
other. 

It sometimes happens, and particularly in alternating 
current electric lighting stations, where the machines have 
to be synchronised, that the sets cannot be got away fas‘ 
| enough to cope with the rapidly increasing load, with the 
result that a drop in the bus-bar pressure occurs. By open 
ing the by-passes of the sets which are already running, how 
ever, trouble in this direction can often be prevented. It is 
now well recognised that nothing is of greater importance in 
a turbine station, and particularly where Parsons machines 
are in use, than a high vacuum. Of late years much atten 
tion has been paid to the question of condensers and air 
pumps, and some very excellent plant of this description has 
been put upon the market. The vacuum augmentor, which 
is frequently used with Parsons turbines, constitutes a use- 
ful accessory, and one which adds materially to the effi- 
| ciency. As is now fairly well known, this consists of a 
steam jet ejector which is placed in the pipe between the 


| oil is forced into the bearings and other working parts by | 
means of a rotary pump, which is fixed in a horizontal | condenser and the air pump and draws the air and vapour 
position and driven by the governor shaft. The pumps | away from the condenser, delivering it to the air pump, and 
employed for this purpose naturally have to be absolutely | in this way the vacuum is much improved. With the aid of 
reliable, for nothing is of greater importance than a constant this augmentor the air and vapour are compressed to one 


} 


and adequate supply of oil. To meet these conditions a 
special positive rotary pump, consisting of two gear wheels, 
which mesh with one another and so force the oil under 
| pressure through the oil ways and to the places where 
| lubrication is necessary, is employed. At one time it was 
| customary to use a plunger pump, but a comparison of the 


fourth of their volume, and are delivered through a small 
auxiliary condenser, where they are cooled and the steam 
partly condensed. The condensed water from the main 
condenser flows directly to the air pump suction by a separate 
| pipe, which is water sealed. Whilst surface condensers are 
| very largely used in conjunction with Parsons turbines 


the old solenoid form, for example, mounted on the top of | turbines so fitted with the modern machines of to-day will | several other types have gained prominence. Jet, barometric 


the casing, the new type is much to be preferred, both 
from the point of view of operation and initial adjust- 
ment. To get a turbine to govern to meet the specified 
conditions is not always easy, and when solenoids are 
used it is often extremely difficult. Once the necessary 
adjustment has been made, however, the operation of solenoid 
governors is fairly satisfactory, but the mechanism is 
necessarily more delicate than that now employed, and there 
is a greater tendency for the turbine to hunt. Mechanically 
operated blast governors, as now fitted to Parsons’ turbines, 
are extremely compact, the number of working parts has been 
reduced to a minimum, and as a consequence when they have 
once been adjusted there is very little to get out of order. 
They are actuated with ordinary centrifugal fly-balls 
mounted on a vertical spindle, which is driven by means 
of a worm wheel on the turbine’s shaft. Steam is admitted 
to the turbine in puffs by the periodic opening and 
closing of a double-beat balanced valve. This is actuated by 
a piston working in a relay cylinder in a manner which is 
now well undeistood, a plunger periodically opening and 
closing the exhaust ports of this cylinder, and so causing the 
steam to escape, and the pressure therein to fall, when the 
double beat balanced valve is closed by a spring. This is the 
principle which was introduced by Mr. Parsons many years 
ago, and to this day it is adhered to. But recently an 


improvement has been made in the manner of operating the | 
According to this latest arrangement, one end | 


relay plunger. 
of the governor lever engages with the relay plunger, whilst 
the other end is furnished with a small roller which fits 
into the collar of the governor. One side of this collar 
is higher than the other, and as it revolves it raises 
and lowers the governor lever, and thus gives a reciprocating 
motion to the relay plunger. The work of the governor itself 
is merely that of slightly altering the mean position of the 
end of the lever which engages with the collar. It will, of 
course, be understood that the amount of travel of the relay 


| Show that the employment of a rotary pump of the type 
| described simplifies the construction, and makes the turbine 
| more compact. 
Turbines fitted with rotary pumps are also provided with 
| small auxiliary hand pumps for flooding the bearings before 
| starting. When the main oil pump is of the reciprocating 
| type it is not usual to provide an auxiliary pump, and if a 
turbine so fitted has been standing for any length of time it 
is advisable to disconnect the connecting-rod of the pump and 
| work the plunger up and down by hand. 
| A small but nevertheless important improvement which 
| has recently been made in the Parsons turbine is the method 
| of driving the tachometer. At one time it was customary to 
| din a belt, but it is now usual to couple the instrument 
direct to the vertical governor spindle, and so eliminate 
| errors due to belt slipping. Errors in the tachometer reading 
| are undesirable from more than one standpoint. In the first 
place, if the best results as regards efficiency are desired, the 
turbine 
| tachometer reads 10 or 15 per cent. low the driver may in- 
crease the speed sufficiently to bring the emergency governor 
| into action, and to shut down the machine whilst on load. 
Speaking of emergency governors, two types have been 
| tried, but the one which has proved most satisfactory and 
| which is almost always fitted is actuated by the ordinary 
centrifugal fly-balls. Ata certain predetermined speed the 
governor releases a catch and the steam valve closes. The 
latter is held open against the action of a spring. A double- 
trigger arrangement is provided which reduces the pressure 
on the joint of the catch to a minimum, so that the release 
of the valve is effected with very little force, and the accuracy 
of the governor is not impaired. The other type referred to, 





| which appears to have been superseded by the type just | 
described, is an inertia governor, which is now but rarely | 
used. Speaking generally, inertia governors are not easy tO means are not available to complete his engin 
| adjust, and it cannot be said that they are over reliable. 


must run at its proper speed; and, further, if a | 


| Further particulars may be obtained on app’ 


jet or ejector condensers are sometimes more suitable, 
| depending, of course, upon the quality of the circulating 
water which is available. 








EXTENSION OF GRAFTON AND Co.’s Works AT Beprorbp.—In 
celebration of the completion of the considerable extensions which 
have been carried out at the Vulcan Works during the past six 
months, the staff and employés of the firm were entertained at 
dinner on Saturday evening by Mrs. Grafton, at the Central 
Restaurant, Bedford. In the course of an enjoyable evening, Mrs. 
Grafton was the recipient of a handsome and suitably inscribed 
rose bowl, as a token of the esteem in which she is universally held 
at the works. The presentation also included the inscribed silver 
trowel used by Mrs. Grafton in the laying by her of the founda- 
tion-stone of the extensions. 

THE INSTITUTION OF CivIL ENGINEERS: YARROW EDUCATIONAL 
FunpD.—This fund was established to afford assistance to young 
men desiring to become engineers who have given proof of their 
capacity to profit by specialised education and training, but who 
| lack sufficient means to obtain it. Grants varying between £50 
and £100 per annum, for a period not exceeding three years, may 
| be made in the discretion of the Committee. Applicants for such 
| grants must be of British birth, not more than twenty-one years of 

age, and must be prepared to qualify for attachment as students 
| of the Institution of Civil Engineers. Several vacancies for 
| scholarships under the fund will occur in March, 1911, and the 





| Council of the Institution are prepared to receive and consider 


applications therefor. Applications should be addressed to the 
Secretary of the Institution of Civil Engineers, Great George- 
street, Westminster, 3.W. Every application should contain a 


| brief statement of the candidate’s age, parentage, and career, as 
| well as his proposal with respect to his future engineering training 


The application must be accompanied by testimony as to the 
character and ability of the applicant from his past or present 


schoolmasters or employers, and by evidence of the fact that 
eering training 


lication to the 


plunger remains constant, and that it is the duration of the’| At horoughly efficient emergency or runaway governor is | Secretary of the Institution. 
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GRINDING TUBE MILL 


GEORGE OXLEY AND SONS, SHEFFIELD, ENGINEERS 

















LARGE DRY GRINDING TUBE MILL. 


A*LARGE dust-proof grinding mill recently constructed by 
George Oxley and Sons, Attercliffe-road, Sheffield, is illus- 
trated herewith. The machine consists of a cast iron 
tube 5ft. Tin. diameter internally, and 7ft. 6in. long 
This is built up in three sections with turned treads and 
flanges for bolting together, and with a cast iron spur wheel 
rim. The drum or tube is caused to revolve by means of a 
cast iron pinion on the driving shaft meshing with the spur 
wheel rim mentioned, and the tube is supported on six turned 
rollers, 12in. diameter, having mild steel axles running in 
enclosed bearings secured to a heavy cast iron bed-plate. 
The machine has three internal crushing rollers, 3ft. 4in. 
diameter by 14in. wide, with loose centres, to allow the rollers 
to lift independently. These rollers are mounted on a mild 
steel shaft with slide blocks at each end supported in two cast 
iron guide standards bolted to the bed-plate. There are also 
three internal sieves, coarse, medium, and fine, placed at an 
angle, and carried ona roller shaft and angle irons. The 
tube is enclosed at each end by strong sheet iron covers having 
inspection doors, and the whole is dust proof. The material 
to be ground is fed through a hopper in the cover, falls under 


the first roller, is directed by a scraper to projections on the | 


tube between the rollers, and is carried up and thrown on to 
the first sieve. The material which passes through this sieve 


/y 
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scraper N adjacent to each of the sieves, and are arranged to 
divert the material from the desired area on to the sieves. 
As the material falls down the inclined sieve, the latter is kept 
in a constant state of vibration, owing partly to the grinding 
action of the mill and partly to the jolting communicated by 
its bearing on the shaft G, which moves up and down accord- 
ing to the size of the materials and the action of the rollers. 
During the passage of the material through the first sieve O, 
the finer particles will pass throngh it on to the plate P 
beneath, and will be delivered through the hopper P* at the 
feed side of the next grinding roller F. A similar operation 
takes place with each roller, until such particles as pass 
through the last of the sieves O are finally delivered at the 
exit chute of the mill P?. The particles that are too large to 
pass through the sieves are returned by the hoppers O! to the 
rear of the preceding grinding roller on the feed side of 
the machine, until they have been sufficiently reduced to pass 
through the successive sieves. 








THE NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 

THE twenty-seventh annual meeting of the North-East 

Coast Institution of Engineers and Shipbuilders was held in 

the Lecture Theatre of the Literary and Philosophical 
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ELEVATION AND PART SECTION OF TUBE MILL 


is deflected under the second roller, and the coarser material 
is returned under the first roller again. A similar action 
takes place in each sieve until the finished material finally 
passes through the finishing sieve and out through the end 
cover, 

The complete cycle of operations will be better understood 
by reference to the drawing. The tube A being rotated 
so that the surface moves up towards the scraper N, 
the grinding rollers F resting upon its inner periphery will be 
rotated in the same direction. The material is fed in at the 
tear of the first grinding roller F, and then passes be- 
neath it, being crushed in the process. It is then carried 
up by centrifugal action until it meets the seraper N, by 


which it is deflected downward on to the first of the sieves O. 


Collecting plates or deflectors U are situated beneath the 


Society, Newcastle-on-Tyne, on the 28th ult. On the 
motion of Mr. Summers Hunter, the past year’s president, 
the Council’s report for the year 1909-10 was approved. In 
this mention was made of the fact that the engineering 
gold medal for the twenty-fifth session has been presented to 
Mr. J. M. Allan, of the St. Peter’s Works, Newcastle-on- 
Tyne, for his his paper on ‘‘ Fatigue of Copper Pipes,’’ and 
that Col. R. Saxton White and Mr. F. T. Dickinson had 
been nominated to serve for a period of three years on the 
Committee of the British Corporation for the Survey and 
Registry of Shipping. Eight candidates sat for the 
examination in connection with the Institution scholarship 
in September last, and, as the results obtained by Mr. K. 





Inglis and Mr. E. L. Champness were essentially the same, the 
Scholarship Committee had decided to grant two scholarships 


. 





this year instead of one, but Mr. Inglis having won, and 
being desirous of retaining, the Lloyd’s Register of Shipping 
Scholarship at the Armstrong College, it was decided that 
the two scholarships be awarded to Mr. E. L. Champness, 
apprentice shipbuilder, and Mr. G. Turner, apprentice 
engineer, the latter being third on the list, and both being 
graduate members of the Institution. The total member- 
ship of the Institution is now 1028, as against 1037 a year ago. 

Col. R. Saxton White, in his presidential address, made 
reference to the fact that, according to Lloyd’s Register for 
the quarter ended September 30th last, there were under 
construction in this country 368 vessels, having a gross register 
of 1,154,197 tons, as compared with 290 vessels, of 778,036 
tons a year previous, or an increase of practically 50 per 
cent. British and colonial shipowners were responsible 
for about 907,694 tons, 158,129 tons being to foreign 
account and 88,374 tons being either unsold or the 
nationality unknown. The corresponding returns of 
vessels under construction by our foreign competitors 
showed 251 vessels, of 535,555 tons, and by our Colonies, 10 
vessels, with a gross register of 10,133 tons. Thus our 
foreign competitors had under construction 464 per cent. of 
that under construction in our own yards, a condition of 
affairs of comparatively very recent date. In his opinion 
the day might not be far distant when the existing differ- 
ences will become less and our German friends be producing 
vessels at prices to tempt the English market. They could 
not read the descriptions and study the plans which have 
been published during the present year in some of the 
leading technical journals setting forth the developments 
at nearly all the great shipbuilding establishments in 
Germany * without realising that these are being carried 
out on perfectly sound lines for the economical production of 
vessels and machinery. Probably ere long the British work- 
man may wake up to the fact that not only have we lost 
the construction of vessels for our German friends, which 
not so long ago was of great value to the British sbip- 
building industry, but that the Germans are able to come 
over here and take orders from our English shipowners. 
One great factor in this change is undoubtedly to be found 
in the fostering care bestowed by foreign governments not 
only on their mercantile fleet, but also on the establish- 
ments engaged in the construction of their vessels. We in 
this country were not similarly blessed, and were content 
to be left alone to work out our own salvation with the 
minimum of Government interference. Whilst British 
tonnage had increased two and three-quarter times in the 
last twenty five years, foreign tonnage had increased four 
and a-half times. To-day we held the predominant position, 
but that relative progression could only have one result as 
the years went by. It had been stated on reliable authority 
that Great Britain and her Colonies contributed something 
under 2s. per gross register ton per annum to their mercantile 
marine, devoted almost entirely to mail services. Foreign 
governments’ contributions in mileage rates, premiums for 
home-built tonnage, mail service, &c., had been estimated at 
10s. per ton per annum, and these were exclusive of advantages 
given to their vessels in the shape of preferential railway and 
inland navigation rates from the great manufacturing centres 
to their ports—a considerable factor in the development of 
their mercantile marine. Colonel White proceeded to deal 
in detail with the developments in international trade follow- 
ing the opening of the Suez Canal, and, referring to the pro- 
ject now proceeding at Panama, affirmed that, whilst the 
Suez Canal will afford the shortest route between the markets 
of India and the East and the factories of Western Europe, 
the natural products of the great West-land must unques- 
tionably travel by the Panama Canal, and more especially 
those from the North-West-land provinces of Canada and the 
United States. British manufacturers should, therefore, pre- 
pare themselves to strengthen their position in this expanding 
trade, not forgetting that the eastern border of the United 
States not only has the alternative railway routes, but 
that New York is 2770 miles nearer the Canal than London. 
Speaking generally, however, he thought that the gain in 
one direction would be discounted by loss in another, but it 
was certain that the Northern Pacific slope stands to gain 
the most when the Panama Canal iscompleted. One certain 
result that would follow the opening of the Canal was that 
the full-rigged sailing ship would disappear. The only 
trade left to her was from the Pacific slopes, where even the 
modern tramp with its economical machinery failed to oust 
her, but the Canal would destroy this last defensive position. 
In 1907, first-class second-hand ‘“‘sailers’’ would realise 
£3 5s. to £3 10s. per ton, but during the current year sixty 
British sailers had been sold in four months to foreign 
owners, and the last twenty of these ships, with an average 
of 1668 tons, only realised £1 15s. per ton gross register. 
One other certain result would be an increase in the size of 
steamships rendered necessary if the Panama Canal was to be 
utilised to the full. There would not only bea great increase 
in the dimensions of the liners trading to the Far East or the 
Far West, but of the humble, but equally important, cargo 
vessel or tramp. : 

On the subject of naval equipment, Col. White said that 
recently great efforts had been put forth for an increase of 
the docking facilities, especially on the East Coast, for the 
Dreadnought type of battleship, but, up to the present, 
without much result. On the other hand, Germany was 
energetically developing a great policy, and to-day she was 
far in advance of our own country in docking accommoda- 
tion for men of war, and in a very few years would hope- 
lessly outbid us. Our existing naval docks suitable for 
battleships might be taken as follows:—Devonport, four of 
90it. entrance; Portsmouth, one of 95ft. and five of 82ft.; 
and Chatham, one of 100ft.; deducting from these dimensions 
the necessary space for carrying on repairs left very few of 
the docks available for our latest ships. The Government 
were building two floating docks—one for Portsmouth and 
one for Chatham—and also two graving docks at Rosyth, 
which would be ready in two and six years respectively. It 
was true that there were a few docks built and talked of on the 
West Coast, but that would be a ‘‘ far cry to Loch Awe”’ in 
case of trouble suddenly arising on the North Sea. We had 
launched twelve to thirteen Dreadnoughts and super-Dread- 
noughts. Admiralty regulations required that such high- 
speed ships should be docked every six months, and if their 
high speed was to be maintained this period was the minimum. 
It had been stated in our technical journals that this regula- 
tion might be reduced to four or five months. If this was 
so, how, when we had eighteen or twenty more such ships in 
the early future, could such regulation be adhered to with 
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only two possible floating and avout four possible graving 
docks? It was high time that the people of this country 
should put their command on those in authority, that for 
our protection it was as necessary to have not only the ships, 
with an odd dock or two at Chatham, and at Rosyth in the 
sweet by and by, but also that there should be dry docks of 
sufficient size at the intermediate ports of the Tyne and 
Humber in addition to those at the dockyards where ‘‘ lame 
ducks,’’ which must inevitably result from a naval action, 
could be taken, docked, repaired and returned to the fighting 
line with the utmost possible speed, possibly to the saving of 
our country. The Government, in their wisdom, or other- 
wise, apparently decided that the Tyne was not suitable for 
such a dock. He ventured to assert that, for such work, the 
Tyne stood second to no river in the country, providing 
graving or floating docks were built or established, as not 
only would the resources of the shipyards be available for 
repairs to the vessels, but the Elswick works would be avail- 
able for the no less important repairs and replacements to 
the armamentofa vessel following a naval battle on our coasts. 

There was a considerable development taking place in the 
Diesel engine to fit it for marine work, by attachment direct 
to the line shafting, the reversal of the engine being effected 
in the engine itself. This appeared now to be possible, even 
in the original form with the single-acting four-stroke cycle 
engine, but certainly in the more modern single-acting two- 
stroke cycle engine, and, perhaps, even more successfully in 
the still more recent type of double-acting two-stroke cycle 
engine. Should success attend one or other of these various 
types, by which the engine would be attached direct to the 
main line of shafting, thus doing away with all gearing, and 
difficulties regarding the quick reversal of direction in the 
engine be overcome, then the adaptability of the internal 
combustion engine for marine work would have indeed made 
great progress towards its general adoption—and the aboli- 
tion of their old well-known friend, the marine boiler, with 
all its ‘‘ old time ’’ advantages and its ‘‘ new time ’’ disad- 
vantages must follow. Here again was a great field for the 
exercise of the best talents of our younger engineering 
members in the development of- this the youngest member 
of the marine engine farily, and although it might be true 
that the initial steps had been made by our continental 
friends, our young members, whilst not disdaining to follow a 
good lead, would doubtless show that in this latest departure, 
as in our older and present type of steam machinery, they 
were content to be second to none, and that by their efforts 
they would greatly advance the progress of this latest type of 
machinery This might be in the direction of reduction of 
weights by improved design and material or of efficiency, 
although in this respect a strong lead had been given, if the 
claim our friends had put forward of producing power at 
about one half pound of fuel per hour be real sed, but even 
this should not be beyond their power with the advantages 
they now possess in the higher mathematical training they 
enjoy to-day. Professor Watkinson gave a very outspoken 
pronouncement on this subject some few days ago at the 
opening of the new laboratories of the University of Liverpool, 
and, whilst he was quite in accord with him as to the 
absolute necessity of the highest possible technical training 
and research being imparted to the youthful members of their 
engineering and shipbuilding profession in their college 
career, he was prepared to agree with Professor Watkinson 
that, whilst the British mechanic has no superior where the 
steam engine was concerned, when it came to the internal 
combustion engine the German mechanic, on account of his 
longer experience, was far in advance of the Briton. It 
was true that he had got his start, and it was also quite true 
that the pressures in the internal combustion engine were 
far greater than in any steam engine, and therefore called 
for more accurate work, but he had yet to learn that the 
great tool-making firms of this country were unable to 
produce tools capable of turning out the finest work in the 
world, and, after all, these machines had something to do 
with the accuracy of the work done. But the Professor 
further went on to say that a certain Clyde firm had to 
remove their works from the Clyde to Lancashire, because, 
while Clyde workmen might be good enough for steam 
engines, they would not compare with Lancashire men for 
the production of gas or internal combustion engines. He 
imagined there was some other reason. Men who were able to 
turn out the best work in the world from the marine engine 
works of the Clyde and Tyne and from the ordnance works at 
Elswick, &c., were equally capable of turning out internal 
combustion engines of as high a quality as any Lancashire 
or, for that matter, any German workmen when the occasion 
arose, and, with all possible respect for the opinion of the 
Professor, he (Col. White) expressed the doubt that Britain, 
because she had not perhaps given that initial investigation 
to this one particular type of engine, was getting so absolutely 
left by our continental rivals, nor did he expect that we 
should in the future only see Germans in our engine-rooms 
instead of Scotchmen. The propulsion of ships by the use of 
gas-producing apparatus and internal combustion engines 
had also been the subject of investigation and experiment, 
but up to the present it did not appear to present a hopeful 
field of promise, the experiments of the Rattler notwithstand- 
ing. 








In November, 1909, the Panama Government made 
definite proposals to the Isthmian Canal Commission for the con- 
struction of the projected railway from the capital to David, which 
it is considered to be the most important factor in the development 


of the country, passing as it would through the regions richest in. 


natural resources and most suitable for extensive cattle raising. 
The Government proposed that the Panama Railway Company 
should undertake the survey and ultimately the construction of 
the railway, utilising as far as possible the railway material to be 
discarded by the Canal Commission as the work of excavating the 
Canal progresses, and that the cost of construction should be 
reimbursed by the Panama Government. In 1893 an American 
engineer estimated that the length of the railway would be 274 
miles and its cost £931,456. The Panama Government admit that 
this estimate would have to be exceeded, but, taking it as a basis 
on which to calculate the ability of the country to support the cost 
of the railway, they propose that the work of construction should 
extend over ten years and the cost be met from the sum of 
£180,000 voted by the National Assembly for public works in the 
various provinces during 1909-10, and a similar sum to be appro- 
priated during each of the succeeding biennial periods, leaving the 
cost of the rolling stock and material acquired from the Canal 
Commission to be defrayed from the annual payments of £50,000 
which the United States will commence to make to Panama in 
1913 under the Hay-Bunau-Varilla Treaty. The United States 
Government have accepted the proposal only so far as to consent to 
undertake the preliminary survey, which has now been commenced 
by the Panama Railroad Company, 


WATER-TUBE BOILERS. 


A GOOD case for the water tube steam generator was made 
out by Mr. D. Wilson in a paper which he read before the 
Manchester Association of Engineers on Saturday last. The 
paper was sub-divided under the following headings :—Repairs 
and maintenance; tube failures; space occupied and 
efficiency. With regard to the first item the author said 
that the objection sometimes raised on this account had been 
much exaggerated, and was chiefly due to the water not 
being softened before use. He gave instances of installations 
of public bodies where the boiler repairs and maintenance 
cost, including all brickwork charges, average £7 per annum 
per boiler of 4900 square feet heating surface. Tube failures, 
he said, were nearly always the result of scale formaticn or 
the presence of oil. He mentioned that at Lots-road gene- 
rating station only 65 tubes out of 15,360 have had to be 
replaced since the station was started seven years ago, while 
at the Wood-lane Station of the Kensington and Notting 
Hill Electric Lighting Company, where overloading was 
general, no tubes have been replaced since the station was 
started ten years ago. The author gave some comparative 
figures on the floor space and evaporation of water-tube 
and Lancashire boilers. On these figures it was shown that 
with a battery of four of the latter working at 10 per cent. 
overload, 21 1b. of water per square foot of ground space could 
be evaporated, while with the water-tube boiler working at 
25 per cent. overload, 531b. of water per square foot of 
ground space could be evaporated. 

On the subject of the heat balance of water-tube boilers the 
author quoteda test carried out at the generating station of the 
London County Council in which the gases were leaving the 
boiler at a temperature of 526 deg. Fah. the volume of 
carbonic acid gas being 12 per cent., and the efficiency 78 per 





cent. The heat balance was as follows :— 
Per cent. 
Heat absorbed by boiler... .. .. .. .. .. .. 78 
SOUS GMEEMNNORD 0. 45 2s. 60 ps so oe SES 
Heat lost in radiation and unaccounted for .. .. 6°5 
100°0 


From these figures it would be seen that the total loss on 
which any reduction would be possible was therefore 22 per cent., 
but unfortunately we could, he said, only attacka small portion 
of this in the boiler itself, for it was obviously impossible to 
reduce the temperature of the flue gases below that of the boiler 
water, which in water-tube boiler plants corresponds to the 
steam pressure. At 2001b. pressure the temperature was 
388 deg. Fah., so that there was the difference between 526 deg. 
Fah. and 388 deg., or, say, 130 deg. Fah., which theoretically 
might be utilised. This corresponded toa further possible 
saving of 4.4 percent., bringing up the theoretical total 
efficiency of the boiler, superheater and stoker to 82.4 per cent. 
But in practice it was accepted that the temperature of the 
leaving gases should be at least 100 deg. in excess of the 
steam temperature ; so that in the case under consideration a 
further 30 deg. Fah. could only be recuperated by increasing 
the efficiency by, say, 1 per cent. 

Having recuperated as much heat as he could in the boiler 
the author dealt with the economiser. In the case in 
question, of the 15.5 per cent. heat remaining in the flue gases 
about 7 per cent. was utilised in the economiser, giving a 
total combined efficiency of 84.97 percent. The temperature 
of the gases leaving the economiser was 250 deg. Fah., and 
this figure was near the minimum, having in mind the 
question of draught. Any further possible reduction m the 
temperature of the flue gases was, he said, a question which 
involved the detail of economiser design, artificial draught, 
cost of producing same, additional capital charges, &c. It 
was, the author said, very difficult to establish accurately 
the percentage of loss due to radiation, but 5 per cent. could 
not be considered excessive, and it was improbable that many 
engineers would accept a figure less than this for any type of 
boiler, so that we were left with 1.5 per cent. loss unaccounted 
for, which, together with the 1 per cent. additional efficiency 
that might have been obtained in the boiler, gave a total of 
2% per cent. possible improvement in efficiency to work on. 

After dealing with the various manufacturing works to 
which he said the water-tube boiler was specially applicable, 
the author placed before the meeting some figures showing the 
reduction of coal costs which has taken place during the past 
five years in some of the leading power stations. These are 
appended :— 


Reduction in Coal Costs during the Past Five Years in Power Stations. 


London— 19065. 1910. 
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Lancashire boiler. Mr. D. Adamson gave figures to show 
that this boiler had given efficiencies 10 per cent. higher than 
those mentioned by the author. He said water-tube boilers 
were not suitable ior bleaching and dye works on account of 
their small reserve of steam space. He also criticised the 
figure given by the author as the cost of repairs. Mr. Ingham 
said that with greasy water the Lancishire boiler suffered 
less than the water-tube boiler. He also mentioned that 
he had found cases in which the fire-brick arches used in 
water-tube boilers were very expensive to maintain. Mr. 
Bayliss compared the efficiency of two types of boiler in 
favour of the water-tube type. Mr. Bosweli maintained that 
the water-tube boiler would not stand half the punishment 
that the Lancashire boiler would take, and ridiculed the 
author’s figure obtained from an evaporative test with a 10 
per cent. overload for the latter type of boilers. He also 
thought that the author had greatly understated the cost of 
repairs of the water-tube type. Mr. Blakeley said that the 
great disadvantage of the water-tube boiler was its tendency 
to prime. He said the water carried over amounted to from 
2 per cent. to 3 per cent., as against 1 per cent. for the 
Lancashire boiler. He also mentioned that unless mechani- 
cal stoking was adopted, smokeless working was not obtain- 
able. The formation of pinholes in the tubes was, he said, 
another drawback, and, on the whole, preferred Lancashire 





As was to be expected, the paper led to a vigorous dis- 
cussion, in which several speakers took up the defence of the | 


ee 
boilers for manufacturing works plant. The president M 
Fox, also contributed to the discussion by criticising the 
author’s figure given for economiser efficiency, viz, 7 ‘ 
cent., which he thought was much too low. - 








INSTITUTE OF MARINE ENGINEERS. 


Art the Institute of Marine Engineers, 58, Romford-road Strat 
ford, E., on Monday, October lst, Sir David Gill, K.C.B. gave 
his presidential address, dealing principally with the subject of 
‘* Accuracy of Measurement.” He afterwards presented the Denn 
gold medal for session 1909-10, and the prizes to the members of 
the Junior Section who were successful in the essay com petitions 

In the course of his address, which was listened to with great 
interest, Sir David said, not only was it the first instinct of the 
scientific mind to measure rma age but the necessity for doing 
so was impressed upon him by the fact that the value of r4 
observation increased as the square of its accuracy—that is to say 
inversely as the square of its probable error. It was only within 
recent years that the tools and methods of astronomers had been 
so improved that the determination of the distances of fixed stars 
became a problem capable of practical solution, and to the 
mechanician, the optician, and the engineer the astronomer was 
largely indebted for the success which, in recent years, had 
crowned his efforts in that line of research. If accuracy was neces. 
sary to the astronomer, it was no less necessary to the engineer, 
though perhaps in a different degree. Now-a-days we were 
beginning to realise, especially in engineering practice, the neces. 
sity for absolute standards. Probably every standard, of whatever 
substance or metal it might be composed, was subject to change of 
length, by the slow rearrangement of its constituent molecules in 
course of time. If we were to have a standard which would be 
constant for all time, we must have recourse to a natural standard, 
and incomparably the best of these that had ever yet been 
suggested was that of Clerk Maxwell, viz., the wave-length of 
some well-defined monochromatic ray of light. The red line of 
the spectrum of cadmium vapour was, so far as we know, the best 
defined spectrum line which could be readily observed, and for 
that reason it had been selected for comparison with the metre, 

Of our British standards, in the highest scientific sense, perhaps 
the less said the better—no man of science would, he thought, 
refer to them seriously. From the international point of view, 
there could be no question that universal standards for the whole 
world would be an obvious simplification, and its advantages inestim. 
ably great, but he did not think it was a practical proposition to 
suggest that the world should accept British standards when all the 
world, except Britain and America, had adopted the metric system. 
It was high time that such loose terms as ‘‘ tight fit,” ‘‘ smooth fit,” 
and ‘‘easy fit ” were abolished. If constructors were to adopt the 
system of expressing on working plans the required dimensions in 
decimals—denoting the requisite accuracy by the number of 
decimals quoted—the whole matter would be simplified. It was 
certainly desirable that this, or some other conventional mode of 
stating the accuracy on working drawings, should be arrived at by 
common consent. The work might then be given to any number 
of different workshops and sets of men, and it conld all be 
assembled and put together without difficulty. Perhaps this 
system had not been sufficiently carried out in practice because 
of the difficulty of comparing gauges with graded standards, or 
even of obtaining these standards of the requisite accuracy. That 
difficulty had now been overcome for our workshops by the 
establishment of the National Physical Laboratory at Teddington, 
This admirable institution, under its very able director, Dr. (rlaze- 
brook, was now prepared to test or determine the error of any 
gauge of any kind required in the practice of the arts and sciences, 

Sir David afterwards commented upon the work of the Insti- 
tute, referring to the value of the papers and discussions, the 
monthly issues of the ‘‘ Transactions,” reading-room and library, 
concerts, and other social functions. He was glad to see that the 
steady increase in the membership was being maintained, and 
referred to the excellent work done by the hon. secretary. 

The following presentations were then made :—The Denny gold 
medal, to Mr. J. Clark (member), for his paper on “Cylinder 
Losses, and the Adiabatic Expansion of Steam with and without 
Superheat” ; the Stephen award, to the value of £2, to Mr. Jas. 
S. Gander (associate member), for his essay on ‘*'The Propeller 
Shaft”; the Ritchie award, books to the value of £2, to Mr. C. V. 
Lewis (graduate), for his essay on ‘* The Steam Engine Con- 
denser” ; and prizes to the value of £1 10s. to Mr. Robt. Riddell 
(graduate) and 10s. to Mr. Walter Smith (graduate), for essays on 
the same subject. An open competition award, to the value of 
£2 2s., presented by Mr. Robert Clark (companion), was gained 
by Mr. Geo. Turner, apprentice engineer, of Monkseaton, North- 
umberland, for his essay on ‘‘The Feed Pump and Connections.” 

The meeting closed with a vote of thanks to the chairman, on 
the proposal of Mr. Alexander Boyle (Vice-president), seconded 
by Mr. George Adams (member of Council). 

The twentieth annual dinner of the Institution was held in the 
King’s Hall, Hoiborn Restaurant, on Friday, November 4th. The 
attendance was very large, the great hall being practically tilled 
to its capacity. Sir David Gill, the president, occupied the chair, 
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and was supported by a large number of eminent guests. The 
speeches were painfully numerous and largely inaudible. They 
were much too long and much too serious for a function of the 
kind. An effort might be made by all our institutions to study 
the artistic fitness of after-dinner speeches. That the Institution 
is now one of the most powerful in the country is obvious from 
the names of those who were present on Friday, every branch of 
marine engineering, shipbuilding, and shipowning being repre- 
sented by people high up in their'profession. We were glad to 
hear rumours that meetings of the Institution are to be held in 
London. They now take place in Stratford, and though from 
certain points of view it is advantageous that they should be held 
in the midst of sea-going engineers, it is impossible not to feel 
that the influence might be increased if some at least of the papers 


| were to be read and discussed in Jondon itself. 








University oF LiverrooL.—The following appointments have 


| recently been made under the Faculty of Engineering :—Mr. T. 


R. Wilton, M.A. (Cantab.), Assoc. M. Inst. C.E., lecturer in dock 
and harbour construction; Dr. H. Lapworth, D.Sc., F.G.5., 
Assoc, M. Inst. C.E., lecturer in engineering geology ; and Mr. K. 
Rice-Oxley, Assoc. M. Inst. C.E., assistant lecturer and demon- 
strator in civil engineering. 

Roya. InstitvTIoN.—The Eighty-fifth Christmas Course of 
Juvenile Lectures, founded at the Royal Institution in 1826 by 
Michael Faraday, will be delivered this year by Professor Silvanus 
P, Thompson, D.Sc., F.R.S., M.R.I., his subject being ‘‘Sound, 
Musical and Non-musical: A Course of Experimental Acoustics. 
The lectures will be delivered on the following days, at three 
o'clock :—Thursday, D ber 29th, Di ber 31st, 1910; January 
3rd, 5th, 7th and 10th, 1911. 

Tue CrysTaL PALACE OLD StupENTS’ Soctety.—The sixteenth 
annual dinner of this society was held on Thursday, November 
3rd, at the Criterion Restaurant, Piccadilly, W. The attendance 
was larger than at any previous dinner, and a very enjoyable 
time was spent by all present. The chair was occupied by the 
newly elected president, Mr. R. J. Simpson, and among the 
guests were included a large proportion of ladies. The toast of 
“The Crystal Palace School of a ys. ” was proposed by 
Mr. R. Elliott-Cooper, and that of ‘‘The Society” by Mr. Charles 
Hawksley. A musical programme was rovided. The occasion 
was specially marked by the attendance of several members of the 
society holding appointments abroad who were fortunately in 
London, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Position and Prospects. 
Tue works and furnaces are, for the most part, well 
ed in the execution of orders booked at the turn of the 

— deliveries are being made satisfactorily, and the iron 
a steel is being quickly used up for engineering and general 
0 nufacturing purposes. The activity would, however, be more 
aed were it not for the labour disputes in the North of England 
po in Wales. Quotations in the Midlands are well maintained, 
odtcers declaring that thei: expenses leave them no available 
P for any reductions. Much regret is felt that the boiler- 
lispute is not yet settled, since its continuance is adversely 
affecting several branches of tradein the Midlands. Itis believed, 
however, that when a settlement has been arrived at business will 
move forward rapidly in the shipbuilding and boilermaking trades, 
since considerable orders are understood to be in hand, only 
awaiting the settlement of the disagreement in order to be got 
on with. It is reported here that the Scotch shipbuilders have 
booked 70,000 tons of work during October, and that they are 
better placed for orders than for years past. 


margin 
makers ¢ 


Pig Iron. 

Pig iron producers have some good contracts running, 
poth for foundry and forge purposes, and most of the output is 
going into early use. They are not at all inclined, therefore, to 
jower their quotations. There has been rather more inquiry this 
week, and some additional business has been transacted at last 
week's rates. There is a moderate demand for Staffordshire forge 
sorts at 48s. 6d., and for part-mine at 51s. to 52s. Best all-mine 
forge is quoted 85s., and foundry 90s., with cold-blast at 115s. 
Both home and continental heavy ironfounders are purchasing 
this Jast-named iron more — than hitherto for roll-making. 
There is a moderate inquiry for North Staffordshire forge pig at 
50s. to 51s., and for best at 58s. to 59s. Northampton pig iron 
continues in a good position at 49s. 6d. to 50s. 6d., and the same 
may be said of Derbyshire, which is quoted 51s. 6d. to 52s. 6d. 
Inquiries for hematite are brisker. There is a considerable com- 
plaint as to the price of coke, which is about 6d. per ton dearer 
than a fortnight ago, and this helps to reduce the margin of profit 
on pig iron, Consumers are pressing for early deliveries, since the 
general trades of the district are in a more healthy condition, with 
a brisker output. 


Manufactured Iron. 

There is a moderate inquiry this week for hoop iron, 
which is quoted £6 15s. Slit nail rods are quiet at £7 5s., and 
rivet iron is in improved request at £6 15s. to £7. Specifications 
for gas strip are coming to hand more satisfactorily than of late, 
and sellers are better able to maintain the Association standard, 
which is £6 10s. for large lots, and £6 12s. 6d. for smaller lots. 
Considerable foreign competition is, however, still in evidence. 
Makers of best bars are experiencing a good volume of business, 
and are able to well maintain the basis price at £8. The inquiry 
for unmarked bars has for some time past been below the produc- 
tive capacity of the district, and some makers, in order to keep 
their mills even fairly well employed, have recently had to accept 
business at much below the usual terms. Although several of the 
manufacturers are this week still quoting £6 5s. per ton for good 
merchant bars, it is with difficulty that more than £6 2s, 6d. can 
be realised. It is significant that steel has by no means entirely 
displaced wrought iron. In fact, in some quarters there seems to be a 
reverting to the clder class of material, in which connection it is 
noteworthy that at least one of the chief British railway companies 
is specifying wrought iron for the underframes of rolling stock. 
North Staffordshire brown bars maintain their quotation at 
£6 15s., with an improved inquiry for export. Makers of sheet 
iron are well placed for orders. e mills are working full time, 
and the orders in hand give promise of satisfactory employment 
for several months ahead. Doubles are quoted £7 15s. to 
£7 17s. 6d. There is a large foreign demand for galvanised corru- 
gated sheets, which are quoted £11 5s. up to £11 10s, 


The Steel Trade. 

In the steel trade this week production continues on a good 
scale and values are well maintained. Large bars, tees, angles, 
and channels are in good notice, whilst plating bars and light 
colliery rails are also in more request than of late. A moderate 
trade is being transacted in joists at the new £6 10s, quotation, and 
the same may be said of rounds and squares at about £7. Angles 
are £6 12s. 6d. to £6 15s., and bridge and girder plates £7 2s 6d 
to £7 5s. The advances in joists and in rounds and squares have 
not so far resulted in any serious check to business. Some makers 
state that were it not for the boilermakers’ dispute the steel works 
of the Midlands would now be working ‘‘ double time.” There isa 
continued good demand for semi-finished steel, largely on account 
of tin-plate making and of galvanised sheet manufacture, and 
under these circumstances the current continental and American 
competition is not so keenly felt as it otherwise would be. 
Bessemer sheet bars are quoted £5, with Siemens descriptions an 
additional half-crown, 


The Engineering Trades. 


The engineering trades continue well engaged, particu- 
larly as regards engine building, steam, oil, and gas alike. Some 
of the hydraulic engineers have good contracts in hand. Electrical 
engineers are busy upon power-station equipments, colliery plant, 
and general tid and lighting installations. There is a satisfac- 
tory call for lathes, milling machines, and similar machine tools. 
Heavy steel castings for marine purposes are in moderate demand 
Heavy ironfounders have orders on hand for rolls both for the 
ferrous and non-ferrous industries. Motor car and motor wagon 
builders are actively engaged. 


Public Works. 


A Local Government Board inquiry was held at Wolver- 
hampton on the 8th inst. into the application of the Corporation 
of that town for powers to borrow £20,925 for the purposes of 
their electricity undertaking and refuse destructor. It was stated 
that £19,500 was needed for extensions at the electricity works, 
which included additional plant at Commercial-road station, 
£10,835, Subject to a few reductions in certain of the items, the 
application was granted. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Quiet. 

AFTER a slight ‘‘spurt” in pig iron there is evidence on 
all hands that a quiet feeling has set in in all departments. The 
attendance on the Iron Exchange was a full average one, but there 
was an absence of inquiry, and orders were put through for com- 
paratively small quantities. Notwithstanding, there was not much 
change to note in prices generally on the week. While for prompt 
delivery Middlesbrough brands were about. 3d. lowery for forward 
delivery full rates were held out for. Hematite, West Coast, 
ruled about 6d. per ton higher. Lincolnshire, Derbyshire, and 
Seotch remained unchanged and slightly easier. 


Finished Iron and Steel. 
. There is no new feature to record. There is still a steady 
business passing. 





Copper. 

An advance in sheets was anticipated owing to the con- 
tinued upward movement in the raw metal, but it did not 
take place, owing to a relapse during the course of the day. 
Tough ingot was lower, but there was no change to note in tubes 
and yellow metal. 


Lead and Tin. 
No change was reported, and business was quiet. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, 54s.; Derbyshire, 54s. 6d.; Northamptonshire, 55s. 9d. to 
56s.; Middlesbrough, open brands, prompt, 58s. 4d.; January- 
March, 58s. 10d. Scotch: Gartsherrie, 62s. to 62s. 6d.; Glen- 
garnock, 61s,; Eglinton, 60s., delivered Manchester. West Coast 
hematite, 67s. 6d.; East Coast ditto, 64s. 6d., both f.o.t. Delivered 
Heysham: Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 59s.; Eglin- 
ton, 58s. Delivered Preston: Gartsherrie, 61s, to 61s. 6d.; Glen- 
garnock, 60s.; Eglinton, 59s. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s. to £7 ; 
Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, 
£8 to £8 5s.; boiler plates, £7 17s. 6d.; plates for tank, girder, 
and bridge work, £7; English billets, £5 to £5 5s.; foreign ditto, 
£4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to £9 10s. 
ae? Sheets, £73; tough ingot, £62 10s.; best selected, 
£62 10s. per ton ; copper tubes, 84d.; brass tubes, 63d. to 63d.; 
condenser, 7d. to 7gd.; rolled brass, 6d.; brass wire, 63d.; brass 
turning rods, 64d.; yellow metal, 64d. per lb, Sheet lead, £16 10s. 
per ton. English tin ingots, £167 per ton. 


The Lancashire Coal Trade. 

There was a fair attendance on the Manchester Coal 
Exchange on Tuesday, and the chief topic of discussion was the 
unrest in the labour world. The general opinion appeared to be 
that as both colliery owners and merchants were boiding large 
stocks, and as large quantities were being poured in from York- 
shire and other producing centres, some little time would elapse 
before any impression was made in the Manchester district The 
house coal trade showed some slight improvement, and slack and 
engine fuel tended upwards. Large quantities are being taken 
under contract for shipping and bunkering purposes, but actual 
new business was reported in this department to be very limited 
in extent. General quotations were:—Best Lancashire coal for 
domestic purposes, lds. to 16s.; seconds, 13s. to 14s.; common, 
10s. 10d. to 12s.; best burgy, 10s. to 10s. 6d.; round furnace coal, 
lls. to 11s. 6d.; best slack, 8s. 6d. to 9s.; medium, 8s.; common, 
6s. 3d. to 7s., at the pit. Screened coal for shipping and bunker- 
ing purposes, Ys. 9d. to 10s. 6d.; unscreened, 9s. 3d. to 9s. 9d., 
delivered Manchester Ship Canal. 


BAaRROW-IN-FURNESS, Thursday. 
Hematites. 

The hematite pig iron trade of this district is pretty well 
employed, and makers for the most part find a ready sale for their 
iron. The demand on local account is steady and likely to remain 
so from present appearances. Steelmakers are taking fairly large 
supplies of iron and are not affected by the shipbuilding lock-out, 
for no shipbuilding material has been rolled in this district for a 
very long time. The demand on continental and colonial account 
is very quiet, and nothing is doing with consumers abroad. 
Prices are firm, with makers quoting 66s. to 67s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer numbers. For 
special sorts of iron higher rates than these are quoted. 
Charcoal iron is in steady request. Warrant iron has been 
very little dealt in for some time, and it is not often that 
there is a quotation to record. The current rate is 64s. 9d. 
per ton net cash, with 66s. quoted at three months. The 
stores of warrant iron represent in the aggregate 31,558 tons, 
being unchanged on the week. Iron ore is in good steady demand 
on local account, and the general request has been larger of late. 
Scotland has received some large deliveries of iron. There is 
activity at most of the mines in the district. At the Hodbarrow 
mines there is a very busy state of affairs. Prices are firm, with 
ordinary qualities at 11s. to 12s., whilst good sorts are at 15s. and 
16s., and the highest grades of ore are at 20s. to 21s. per ton net 
at mines, The importations of Spanish ore are still quiet. One 
cargo arrived in Barrow last week only. The value of this class of 
ore is lls. to 20s. per ton, delivered to West Coast smelters’ 
works. 


Steel. 

The steel trade is much the same as it has been for many 
weeks past. There is a fair amount of life in the steel rail trade, 
and some orders are held at Barrow and in Cumberland which 
represent continual employment at the present rate. Heavy 
sections are quoted at £5 7s. 6d. to £5 10s. per ton. Other 
sections are not much inquired after. Tin bars represent a fair 
business, and something has been done in steel billets of late. 
Chilled specialities are being turned out largely at Barrow. 


Engineering and Shipbuilding. 
There is nothing new to note in these trades. At the 
Barrow yard much important work is being delayed, and, from 
present appearances, is likely to be delayed for some time. The 
voting of the Barrow branch as to the settlement was 94 in favour 
and 498 against, a majority against of 404. The engineering 
departments at Barrow are very busy. 


Shipments. 

The shipping trade was not so well employed last week. 
The returns show that of pig iron there was exported 5124 tons, 
and steel 4399 tons, a combined tonnage of 9523 tons, and a decrease 
of 8035 tons. The shipments of iron and steel for the present year 
stand now at 594,721 tons, as compared with 32,109 tons, an 
increase of 61,612 tons. Coal and coke are in steady request at 
late rates, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE failure of the attempt to patch up the boilermakers’ 
lock-out by means of the York agreement has created a feeling of 
much uncertainty and some misgiving here regarding the imme- 
diate future of trade. Already the effect is seen in the slackening 
of activity in some departments of the large local works. Material 
is not wanted by shiotalien, and the consequence is that makers 
here are not able to get on with the work already placed for cast- 
ings, with the result that they are dispensing with some of their 
moulders. In addition, there is no inducement for fresh orders to 
be given out. Another important branch of local trade—railway 
material—is still very dull. Fortunately there is great activity in 
armament lines and other specialities, and order books are, on the 
whole, well filled. In the lighter branches, foreign and colonial 
business is still very satisfactory. There is an expectation that 
before the close of the year a very welcome addition will have been 
made to the orders on hand for tires, axles, springs, &c., on 
colonial and foreign railway account. 


House Coal. 


The house coal trade continues to show a steady expan- 
sion under the stimulus of the cold weather, and prices are firmer. 
Full winter tonnages are not yet leaving the collieries, but the 
market is on the whole satisfactory. Quotations :—Best Barnsley, 
13s. 6d. to 14s, 6d,; ditto, secondary sorts, 10s. 6d. to 11s. per ton. 





Steam Coal. 

The strike in South Wales has not yet had any appreci- 
able effect on values of steam fuel, but the market is distinctly 
steadier than it was a few weeks ago. Industrial consumption is 
on a large scale, but is far from sufficient to counterbalance the 
falling off in shipments, and there is still a rather large surplus of 
fuel on the market. However, sellers are adopting a firmer 
attitude. Current pit quotations remain at 8s. 6a. to 8s. 9d. per 
ton. 


Slacks and Coke. 
Owing to the shorter time at the steam coal pits, there is 
a lessened output of slacks, which are a very strong market. 
Quotations at pits :—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke con- 
tinues steady, at late rates. Best washed, 12s. 6d. to 13s. ; 
unwashed, Ils. to 12s. per ton at the ovens. 


The Iron Market. 

There is only a moderate business in pig iron. For ordinary 
mixed numbers, East Coast hematite, there ere some inquiries on 
the market for supplies over the first half of ext year, but sellers 
are not pressing business, and a fair quotation would be 71s. 6d. 
net delivered in this district. For prompt supplies prices range 
from about 69s. 6d. to 70s. net. In Lincolnshire and Derbyshire 
iron there is little or nothing done. Makers are fairly well sold 
forward, and prices are maintained. The shipyard dispute is, how- 
ever, a very unsettling influence. Best brands of hematite are :— 
West Coast 79s. to 80s., East Coast 74s. to 75s. Other quotations 
are :—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 foundry, 
No. 4 forge, mottled and white, 49s. 6d.; basic, 52s.; Derbyshire, 
No. 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all 
per ton net, delivered Sheffield or Rotherham. 


The Steel Trades. 

The consensus of opinion is that in the steel trades as a 
whole there is not so much activity as was the case some time ago. 
As already stated, the shipyard dispute is checking employment at 
the foundries, and railway material is slack, while the crucible 
steel industry, although still busy, is feeling the effect of a lessened 
demand from the United States. Although the demands from 
some of the overseas markets, particularly the United States, are 


| not so large as was the case some time ago, there continues to be 


a large export of material from this district. Russia continues to 
absorb big quantities of reaper sections, agricultural implements, 
and machinery parts, but the rush for these goods is now practi- 
cally over for the season. Colonial markets and the South 
American countries are sending in large inquiries for various kinds 
of Sheffield goods. The Canadian market revival shows little 
falling off. The trade returns for October give the following 
exports :—Cutlery, £85,908, against £64,517 in October, 1909 ; 
plate and plated goods, £129,486, against £119,042 ; implements 
and tools and parts thereof, £207,306, against £187,112, On the 
other hand, the returns reflect the quietude in railway material, 
for exports of tires and axles were at the same low level as a year 
ago, viz., 1891 tons, whilst railway wheels and axles (complete) 
dropped from 3633 tons to 1742 tons. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 


Cleveland Iron. 

BusINEss has been slack this week, and there can be no 
doubt that this was due entirely to the labour troubles in the 
shipbuilding industry. Neither consumers nor producers dare 
commit themselves to contracts which are for execution more than 
a few weeks ahead. The second rejection of the York agreement 
by the rank and file of the Boilermakers’ Society unsettles general 
trade. There is nothing else that detrimentally affects the mar- 
ket ; in fact, almost everything is in its favour. Such a return as 
that issued by the Board of Trade for October in the ordinary 
course would have greatly strengthened the position of sellers, yet 
we find the price of Cleveland warrants pe a downwards, and, 
whereas 50s. 1d cash would be paid last week by buyers, this 
week the offers have dropped as low as 49s. 44d. The dearness of 
money and the recent increase in the Bank rate have rather checked 
speculation, but undoubtedly the market is spoiled by the labour un- 
rest. But for that trade in pig iron would be reviving as markedly 
as it is in other industries. No. 3 Cleveland G.M.B. pig iron last 
week was realising 5's. for prompt f.o.b. delivery, but this week 
it was not difficult on Tuesday and Wednesday to get supplies at 
49s. 6d., while No. 4 foundry was down to 48s. 6d.; No. 4 forge at 
48s, 3d.; and mottled and white at 47s. 9d., and the supply of 
these is not scant. With respect to No. 1, however, it is prac- 
tically unprocurable. It is not a matter of price at all, but is 
simply that there is none available for sale. The stock has all 
disappeared from makers’ yards, there is none in Connal’s, and 
little is being turned out at the furnaces. Such a famine in the 
best quality of Cleveland pig iron has not been known for many 
years, and the price, which has been at 53s., is now merely 
nominal, 


Hematite Pig Iron. 

The condition of the hematite pig iron trade of this 
district is much better than might have been expected, and after 
all it does not appear to be much affected by the state of affairs in 
the shipbuilding industry, though that is leading to lessened work 
at the plate and angle mills, which are great consumers of hematite 
iron. That being so, traders are looking for a substantial spurt in 
hematite pig iron when the lock-out is over, and the shipyards get 
back to full work, as they will when the present dispute terminates, 
for they are all well off for orders for new vessels. Nearly all that 
is produced is going into consumption; there is little stock in 
sieltit hands, and none at all in Connal’s public stores. If prices 
can be so well maintained at such a period as this, there is warrant 
for expecting higher rates when labour difficulties are settled. 
Quotations are very firmly adhered to, mixed numbers being kept 
at 63s. 6d. per ton for current quarter’s delivery, 64s. for first 
quarter next year, and 65s. for second quarter. For delivery over 
the whole of next year 65s. has been offered, but not accepted. 
The tendency of prices is certainly upwards. Rubio ore is 
moving up in price. Some of the merchants have begun to ask 
21s. per ton for prompt deliveries at Middlesbrough of ordinary 
Rubio, but consumers do not need to buy for delivery this year, 
and will not give as much as that; in fact, 20s. 9d is all they will 
pay. For delivery over first half of next year 21s. to 21s, tid. is 
asked, and one merchant is reported to have sold for delivery over 
the whole of 1911 at 22s., but sellers are chary about committing 
themselves so far ahead. Gellivare ores are quoted 22s. to 25s. 
per ton, according to quality, delivered in this district. Increasing 
quantities of manganese ores are imported from India. 


Finished Iron and Steel. 

The prospects of the various branches of the finished iron 
and steel industries are encouraging, and all except the manufac- 
turers of plates and angles are doing better than for the last two 
years. So would the producers of shipbuilding material be if they 
could get on with the execution of the orders which are on their 
books. They have the contracts, but, owing to the lock-out of the 
platers, &c., the builders cannot send them the specifications, and 
nearly all the mills are either stopped or running irregularly. If 
this dispute were ended, it is believed there would be greater 
briskness in the plate and angle trades than has ever been known. 
As it is, makers cannot advance quotations ; in fact, they do well 
to maintain them. For iron and steel ship plates the quotation is 
£6 15s, per ton, for steel ship angles £6 7s. 6d., for iron ship angles 
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£7, for iron ship rivets £7 6s. 3d., for packing iron and steel 
£5 1I5s., for steel bars £6 5s., for iron bars £7, for steel hoops 
£6 12s. 6d., for stee] strip £6 10s , for steel joists £6 5s., and for 
steel sheets £7 7s. 6d., all less 24 per cent. f.o.t, Galvanised and 
corrugated steel sheets are firm at £11 10s. for 24 gauge, less 4 per 
cent. f.o.t. Heavy steel rails are at £5 10s., and cast iron chairs 
£3 10s., both net f.o.b. Good deliveries of rails and galvanised 
sheets are reported, especially to India and South America, and 
there are fair shipments of plates and angles to the Continent. 


Shipbuilding and Engineering. 

Naturally not much is being done at present in the order- 
ing of new steamers, the labour trouble keeping owners out of the 
market, as they cannot get delivery of the vessels they have 
ordered. Launches have been very few since the pogenion of 
October, and will probably continue so over the remainder of the 
year, even if the lock-out were ended immediately, whereas the 
chances are that it will not be over on this side of Christmas. 
Messrs. Wm. Doxford and Sons, of Pallion, Sunderland, have 
secured an order from Norwegian owners for two steamers, each 
of 80 0 tons deadweight, and the Tyne Iron Shipbuilding Com- 
pany has booked an order for a large passenger and cargo 
steamer for the Booth Steam Shipping Company, of Liverpool. 
There are rumours that the Cunard Company is to give out an 
order for another large liner 1000ft. long, with propelling 
machinery of 90,000 horse-power, capable of driving the vessel at 
25 knots per hour. The men on the North-Eastern Railway are 
being asked to support a scheme for precipitating an emergency 
strike. 


Coal and Coke. 

Greater activity than for some time past is reported in 
the coal trade, for the labour unrest and actual strikes in South 
Wales are driving consumers to give orders to Durham and 
Northumberland collieries. This has stiffened prices in the North 
of England, best steam coal having risen to 9s. 9d. per ton f.o.b., 
and ordinary smalls to 5s. The price of best Durham gas coals is 
firm at 9s. 6d. and seconds at 8s. 74d., while coking coal is at 
8s. 6d. to 9s., and bunkers at 8s. 9d. to 9s. The shipments have 
also considerably improved, there being more steamers available, 
and collieries are therefore kept more fully employed than for 
some weeks. Foundry coke is at 17s. 6d. per ton f.o.b. The 
wages question is cropping up again in the Durham coal trade, 
and at the quarterly meeting cf the Durham Coal Trade Concilia- 
tion Board at Newcastle the members were unable to agree upon 
the wages to be paid in the ensuing quarter, and also could not 
decide upon the appointment of an umpire. Under the rules the 
latter question will be referred to the Board of Trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

ApakT from the shipyard lock-out, there is little reason 
for complaint as to the general condition of trade in this part of 
the country. The second vote of the boilermakers, by a greatly 
increased majority against the York agreement, has apparently 
put off indefinitely the time when work will be resumed. This is 
the tenth week of the lock-out, and throughout the whole of that 
period there has been a gradual dislocation of business—not merely 
in shipbuilding, but in numerous other trades more or less directly 
dependent on the continuance of operations in the shipyards. Up 
till the present time it has been felt that if the men would return 
to work the damage done to business would not be very serious, 
seeing that there are plenty of shipbuilding orders available ; but 
the situation is now regarded as increasingly grave, and calling 
for outside intervention. 


The Pig Iron Warrant Market. 

Towards the end of last week, when the earlier results of 
the voting of the shipyard workers was seen to be going largely in 
favour of resistance to the agreement, the markets, which had 
formerly been buoyant, with advancing prices, became depressed. 
Considerable sales were made by holders, and these caused a 
reaction in prices. Since last report business has been done in 
Cleveland warrants from 49s. 1ld. to 49s. 43d. cash, 5Us. 3d. to 
49s. 1ld. one month, and 50s. 1ld. to 50s. 5d. three months. 
Upwards of 20,000 tons of warrants have changed hands. At the 
time of writing, there does not appear to be anything in the state 
of business generally, apart from the favourable Board of Trade 
returns, to give any immediate support to the market. But it is 
generally felt that the present deadlock in shipbuilding cannot be 
allowed, for many reasons, to be much further prolonged. Advices 
from America and the Continent are not such as to exert any 
decided influence on the situation. 


Seotch Makers’ Iron. 

The demand for Scotch pig iron has fallen away consider- 
ably in consequence of the unfortunate position caused by a con- 
tinuation of the lock-out. Export business has been on a fair 
scale, and the purchases on English account have been proceeding 
much as usual ; but local users of pig iron are keeping out of the 
market, and in the last few days there has been a sumewhat 
easier tendency in prices. Govan and Monkland are quoted, f.a.s. 
at Glasgow, Nos. 1, 57s. ; Nos. 3, 56s.; Carnbroe, No.1, 60s.; 
No. 3, 57s.; Clyde, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Calder, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Gartsherrie, No. 1, 63s.; No. 3, 
58s.; Summerlee, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 8ls.; No. 3, 60s.; 
Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 59s.; Shotts, at 
Glasgow for Leith, No. 1, 63s.; No. 3, 58s.; Dalmellington, at 
Ayr, No. 1, 60s. ; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 63s. 6d.; No. 3, 58s, 6d. per ton. There are 85 furnaces 
in blast in Scotland, compared with 84 last week, and 83 at this 
time last year. The pig iron shipments at Scottish ports are 
unsatisfactory, comparing unfavourably with the quantities 
dispatched at this time last year. On the other hand, the quan- 
tity of Cleveland pig iron coming into Scotland is on the increase, 
indicating that there is a larger demand at present on the part of 
Scotch consumers. 


The Hematite Trade. 

It was fully anticipated ten days ago that by this time 
users of hematite pig iron would have been in a position greatly 
to increase their orders for delivery. This anticipation has been 
frustrated by the result of the shipyard ballot. Up till two or 
three weeks ago there was comparatively little diminution in the 
quantity of pig iron required at the steel works, but the require- 
ments of the trade are being reduced week by week, and if this 
process goes on (if go on it must), there will be a gradual addition 
to makers’ private stocks. To reduce prices would probably add 
very little to the bulk of current sales ; and besides this, the cost of 
production is felt to be a burden on the producers owing to the 
increased cost of raw materials. Cumberland hematite warrants 
have been quoted somewhat lower than last week, without 
attracting buyers. Merchants quote Scotch hematite pig iron 
68s. 6d. per ton for delivery at West of Scotland steel ake. 


Finished Iron and Steel. 

The steel trade is suffering much from a lack of specifica- 
tions for shipbuilding material. A considerable amount of machi- 
nery is idle, and it is feared that this idleness of plant will increase 
day by day. Had it not been for the very considerable amount 
of general structural material required both for home use and 


shipment the state of matters in the steel trade would have been 
much niore unsatisfactory. The outlook at the moment is gloomy 
enough, and it can scarcely improve until work has been resumed 
in the shipyards. But while there is a lack of business to keep 
the works, and especially the larger rolling mills, in operation at 
resent, it is reported that a fair quantity of orders is being 
ked at current quotations for delivery in the coming year, 
There is an active demand for thin sheets. Orders for tubes are 
not so plentiful. Makers of malleable iron are not in a position, 
as a rule, to keep their machinery running full time. 


The Coal Trade. 

The state of business in the coal trade is unsatisfactory 
and the condition of the market not a little perplexing. New 
business is difficult to obtain, in order to make up for shipping 
contracts that expire at this time. Merchants and shippers have 
so far been able to take little advantage of the Welsh dispute to 
increase their business. Forward arrangements are scarcely to be 
entertained, in view of the possibility of a stoppage at the Scotch 
pits if the engine-men come out on strike. Current sales for 
export and coastwise and Irish traffic are on a fair scale. There 
is considerable irregularity in prices, and recent advances are 
difficult to obtain. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

FicvRES in relation to Welsh colliery disputes are often 
condensed facts. The dispatch of coal to all countries has fallen 
off considerably, and totals from 70,000, and often 80,000 tons, 
shrunk to 20,000 or 30,000. The dispatch on the first day of the 
week was only about 35,000 tons, and, followed by still smaller, 
there was only one cargo of 6000, several at 4000, and two at 3000. 
The stormy character of the dispute has been in unison with the 
weather. Tonnage has come up the Channel with difficulty, and 
coalowners have been placed in awkward straits. There are, of 
course, some heavy contracts to be carried out, and 
the result of the industrial upset has been to inter- 
fere much with spot tonnage. Those who had stocks, after 
meeting demands, were benefited by the prices realised. 
Sales of best steams were often at 17s., and on several days best 
seconds realised from 15s, 9d. to 16s. 3d., and 16s, for ordinaries. 
Very little business could be done forward. Sellers held with a 
firm hand, except to clear wagons, and buyers were afraid to 
venture. The strike among the Rhondda men told favourably 
for Monmouthshire coals, but generally coal business has suffered 
and is likely to suffer still more. Turkish and Russian coalfields 
are benefiting at the expense of Wales, and Yorkshire is likely to 
thrive more considerably, to the loss of Wales. Fortunately, coal- 
owners are not all despondent. Coal orders are coming in from 
the Crown Agent, Gibraltar; Belgian small coal orders to the 
extent of 70,000 tons have come to Wales, and French State rail- 
ways are in the market for 93,00) tons large. Various orders have 
gone to the Nord. Cunard orders are diminished, if not lost, for 
a time. 


This Week's Coal Trade. 

Mid-Rhondda unrest has culminated in a serious riot, the 
metropolitan police and military have been brought to the scene, 
and in the rioting a good deal of violence has been displayed. 
Liwynyffra Colliery has been damaged, and an attempt to stop the 
ventilation made unsuccessfully. Damage to the extent of many 
thousands has been done, but a truce has been arranged until 
Monday next, when the coalowners’ conference will meet. Coal 
business has been interfered with to an alarming extent. Nearly 
30,000 colliers are idle, much tonnage has been divested, and ship- 
ments lessened. About 35,000 tons were despatched from Cardiff 
Tuesday. The market is quite upset. Many coal dealers had laid 
up stocks expecting a strike, and this has told on prices. Buyers 
are acting with great care and little forward business is being done. 
Quotations for large and small are nominally unchanged ; house 
coals firm ; most bituminous steady ; pitwood higher. 


Latest Prices, Cardiff. 

Best large steam, 16s. 6d. to 17s.; best seconds, 15s. 6d. 
to 16s, 3d.; ordinaries, 14s, 9d. to 15s. 3d.; best drys, 15s. 6d. 
to 16s. 3d.; ordinary drys, 14s. 6d. to 15s.; best washed nuts, 
12s. 6d. to 13s. 6d.; seconds, lls. 6d. to 12s.; best washed 

as, 11s. 6d. to 12s.; seconds, 10s. to 11s.; best bunker smalls, 
bs. 6d. to 10s.; best ordinaries, 7s. 9d. to 8s. 6d.; cargo smalls, 
6s. 9d. to 7s. 6d.; inferior, 6s. to 6s. 6d.; best Monmouthshire 
black vein, 15s. to 15s. 3d.; ordinary Western Valleys, 14s. to 
14s, 6d.; best Eastern Valleys, 13s. to 13s. 6d.; seconds, 12s. 9d. 
to 13s. Bituminous: Very best households, 17s. 6d. to 18s.; 
best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s. 6d. to 14s.; smalls, 10s. to 10s. 6d.; No. 2 
Rhondda, lls. 9d. to 12s. 6d.; through, 10s. to 10s. 6d. ; smalls, 
7s. to 7s. 6d.; patent fuel, 14s. 6d. to 15s. 6d. Coke: Special 
foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s. ; furnace, 16s. 9d. 
to 17s. 3d. Pitwood, 19s. 9d. to 20s. 3d. 


Newport, Mon., Coals. 

Tonnage has come in better, and an increased demand 
followed, but the market continues irregular. Newport coals are 
in good demand. The industrial situation affects business, and 
most coalowners are adopting a waiting policy, not selling freely, 
and holding firmly to present quotations, relaxing slightly to get 
wagons released. Smalls stronger, inferior are easy and plentiful. 
Latest :—Very best black vein, 14s. 9d. to 15s.; Western Valleys, 
13s. 9d. to 14s, 3d.; Eastern Valleys, 13s. to 13s. 3d.; other 
kinds, 12s, 6d. to 12s, 9d.; best smalls, 7s. to 7s. 6d.; seconds, 
6s. 9d. to 7s.; inferiors, 6s. to 6s. 9d. Bituminous: Best house- 
holds, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s, Patent fuel, 
14s, 6d. to 14s. 9d. Coke: Foundry, 18s. to 19s.; furnace, 
lés. 6d. to 17s. 3d. Pitwood, ex ship, 19s, 6d. to 20s. 


Swansea Coals. 

The despatch of coal last week was tolerably good, 71,592 
tons, and 9880 tons patent fuel. France took nearly 27,000 tons coal. 
This week there has been little alteration, and storms have told ; 
inquiry for large r, red slow, machine nuts steady, peas firmer, 
rubbly culm slightly weaker, steam coal fairly brisk. Latest :— 
Best malting anthracite, 22s. to 23s. net; seconds, 17s. 6d. to 
18s. 6d. net ; big vein, 15s 6d. to 17s., less 24; red vein, 11s. 6d. 
to 12s. 6d., less 24; machine-made cobbles, Zls, to 22s. 6d. net ; 
Paris nuts, 23s. 6d. to 25s. 6d. net; French nuts, 24s. 6d. to 26s. 
net ; German nuts, 24s. 6d. to 26s. net ; beans, 19s. 6d. to21s. net; 
machine-made large peas, 10s. to lls. 6d. net; fine peas, 9s. to 
10s. net ; rubbly culm, 5s. 9d. to 6s., less 24; duff, 2s. 6d. to 3s, 
net. Steam coal: Best, 16s. 6d. to 17s. 6d.; seconds, 12s. 6d. to 
13s. 3d.; bunkers, 9s. 3d. to 10s.; small, 6s. 9d. to 7s. 6d. 
all less 24. Bituminous: No, 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 14s. 9d. to 15s.; small, 10s. to Ils., all less 24; 
patent fuel, 13s. 3d. to 13s. 6d., less 24. 


Iron and Steel. 

Dowlais continues to give the best indication in the district 
that there is still some life in the iron and steel trade. Furnaces 
and mills have been very busy. The Big Mill was busy all the 
week, and the Goat Mill was vigorously worked for five days. In 
all the make was large; steel rails, sleepers, and billets totalled 
well ; Guest, Ebbw Vale and Blaenavon received large supplies of 
ore. Imports have been fairly large; 900 tons pig came in 
from Middlesbrough, 1700 tons billets from Bruges, 367 tons pig 
from Harrington. Swansea imported 2363 tons pig iron, 1800 tons 





iron ore, and 1028 tons of scrap steel. There wasa capital yield of 


pig iron at Baldwin's furnace at Landore, 
brisker times areat hand. At Llanelly a : 
in the steel trade, and steel bars were reported to be h 8 done 
Latest market quotations, Swansea: - Pig iron: Hemet’ ening, 
numbers, 64s. 6d. cash, 64s. 10d. month ; Middlesbrough (ue 
cash, 49s. 9d. month; Scotch, 55s, 6d. cash, 55s Ny? 298 dd. 


and it is belj 
good deal was ee that 


Welsh hematite, 69s. to 70s. d.d.; East Coast hematite @ouomth; 
69s. c.i.f.; West Coast hematite, 69s. to 70s. ait. ae 84, to 
Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Rubio ore 19s bars: 
20s. 3d., Cardiff or Newport. Other quotations: — ¢° to 
£57 17s, 6d. cash, £58 16s. 3d. three months. Lead: Rept 
£13 13s, 9d.; Spanish, £13 3s, 9d. Spelter, £24, Silver east 
per 0z. » 26d, 
Tin-plate. 


Another busy week has been experienced, though had 





the weather been less stormy shipments would have been | 

As it was, the shipments amounted to 75,769 boxes and 
receipts from works to 101,300 boxes, leaving stocks at 203 the 
boxes, General activity is the report from all quarters, Lla 75] 
expecially brisk, and Port Talbot despatched 118 tons, [al¥ 
market report: — Prices and general condition unchan * 
Makers’ quotations as follows:—Ordinary tin-plates, et 
les, 14d.; B and Si ternes, 25s. to 25s. 6d tr 
roofing sheets, £9 5s, to £9 10s. per ton ; big sheets for galvanisiy ; 
£9 5s, to £9 10s.; finished black plates, £11 15s. per ton ; galvanise} 
sheets, 24 g., £11 5s. to £11 10s, Block tin, £166 10s.; £166 10x 34 


month. 


Swansea Valley. 

It may now be inferred that the copper trade is about t 
enter upon a more settled and prosperous state. The movers whi 
wisely adopted the course taken seven or eight years ago by the 
tin-plate trade, and after some difficulty formed a Conciliation 
Board. The lines adopted are uniform with those of that Board 
and promise a similar success. The ruling motives are based on 4 
desire to give equal benefit and fair play, the claims of labour and 
capital being duly and carefully respected, I regret to note that 
the spelter works remain idle at Swansea Vale; others hisy 
Mond Nickel Works were also active, and full time shown at the 
Mannesmann Tube Works. Messrs. Kirby and Rees, Morristown 
continue to do well, and have lately obtained large orders te 
girders, and also substantial ones for corrugated buildings, which 
are in much demand. 


Railway Project for North Wales. 
An important conference has taken place at Mold to form 
a railway for Mold, Buckley, and Holywell. It was reported jn 
the course of the meeting that the London and North-Western 
Railway will be prepared to support to the extent of £50,000, 


Coal Exports from South Wales (October). 
According to Browne’s Export List the total was 2,123,154 
tons. This is a decrease of 1214, as compared with October last 
year, but an increase of 10,297 tons over the previous month. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &&, 
(From our own Correspondent.) 


Rheinland-Westphalia, 

VARYING accounts are given regarding the iron business 
in the different districts. In the Siegerland a fair employment 
continues, and rates are firm. From other parts of Rheinland. 
Westphalia a fluctuating trade is reported, and according to the 
Kélner Zeitung underquoting is increasing on the bar market. 
The deliveries of the Steel Convention in September of this year 
were 483,638 t., 280,102 t. being bars, 60,933 t. drawn wire, 
83,010 t. plates, 13,247 t. pipes, and 46,346 t. castings. 


The Silesian Iron Market. 

No noteworthy changes have taken place during the 
week. Activity and demand are satisfactory on the whole. The 
bar wills are irregularly employed, thin sorts being briskly called 
for, while the heavier qualities meet with slow demand, three to 
four weeks being the term of delivery generally asked. The hoop 
trade develops satisfactory ; the basis quotation has been fixed at 
M. 127.50 to M. 130 p.t., free at works, for Central Germany, 
while for the Eastern districts slightly better prices are «uoted. 


List Quotations, 

The following are the present list rates per ton, free at 
works :—Spathose iron ore, M. 10.90; roasted ditto, M. 15.40; 
Nassau red iron ore, M.12.50 to M.13; spiegeleisen, M. 63 to 
M.65; white forge pig, Siegerland and Rhenish-Westphalian 
brands, M. 58 to M. 60; iron for steel-making, Siegerland sorts, 
M. 59 to M. 60 ; Rhenish-Westphalian quality, M 62 to M.63; 
German Bessemer, M. 70; basic, free Luxemburg, M. 53 to M. 55; 
forge pig, free Luxemburg, M. 48 to M. 50; Luxemburg foundry 
pis, No. 3, M. 52 to M. 53; German foundry pig, No. 1, M. 66; 
No. 3, M. 64; German hematite, M. 70 ; good merchant bars, common 
quality, M.112 to M.115; iron bars, M.130; hoops, M. 140 to 
M. 145 ; common plates in basic, M. 120 to M. 124; boiler plates, 
M. 130 to M. 140; sheets, M. 137.50 to M. 142.50; drawn wire in 
iron or stee], M. 130. 


The German Coal Market. 

Consumption on local as well as on foreign demand has 
been regular and satisfactory during the week now past. In 
Silesia a want of wagons is complained of. Present prices are as 
follows :—Gas coal, from M. 11 to M. 12 and M. 13; best mixed 
sorts, M. 12.35 to M.12.85; coal for coke-making, M. 11.50 to 
M.12; anthracite, M.21 to M. 24.50; foundry coke, M. 17 to 
M.19 ; blast furnace coke, M. 14.50 to M. 16.50; briquettes, 
M. 10 to M. 13.25 p.t. 


Austria-Hungary. 

Iron and steel have remained in moderate request ; there 
is little life stirring in the different branches, and the best that 
can be said is that rates continue pretty firm; in some special 
cases reductions have been granted. Gas coal is in rising request, 
as is engine fuel, and, more especially, the different sorts of house 
coal, Business in coke is rather quiet. 


No Change in Belgium. 

During the past week a little more firmness has been 
shown in iron and steel, and prices for bars have even slightly 
improved, basic bars now standing at £4 16s. to £4 17s p.t. 
f.o.b. Antwerp, which means an advance of If. p.t. Plates sell 
slowly. For home consumption the price of 124-50f. p.t. is 
quoted for girders ; for heavy orders the price has been reduced 
to 121. p.t. A quiet tendency prevails on the raw iron market. 
Charleroi pig iron is offered at 67f. p.t., while basic and foundry 

ig are offered at 72f. to 74f. p.t. At the shops and factories a 
ively trade is reported. Offers in scrap iron increase, Coal 
owners complain of the reserve among. customers, which is 
influencing the market even more than rising stocks. In house 
fuel a normal trade is being done. Some fairly large orders for 
Bohemia haye recently been secured. 








Puysicat Soctety’s ExHIBITION.—The date of the annual exhi- 
bition held by the Physical Society of London, which was fixed 
some time ago for December 13th, has been altered to Tuesday, 
December 20th. The exhibition will be open in the afternoon a* 





well as in the evening. 
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AUSTRALIAN NOTES. 


2 orders are being placed for locomotives by the Queens- 
gooey Se oe Toowoomba Foundry Company 
oa cured the contract for the supply of twenty locomotives for 
ne 900. ‘As additional motive power is in great demand, owing 
£6) he large increase in the traffic, further orders have been placed 
ete Seal: Anderson and Phelan, Brisbane, for twenty, and 
a mers, Limited, Maryborough, for thirty locomotives at the 
; aA rice as the former tender, but complete delivery is to be 
a, br the close of next year. A contract for the supply of 
twenty-tWo locomotives and other rolling stock has been let b 
the South Austenlion Goveruwes® Railways to the local firm of J. 
in ¢ So., Gawler. ? 
at the Minister of Railways, Hon. J. A. Miller, on 
the operations of the New Zealand railways for the year ended 
March 3ist last, a very successful result has been achieved. While 
the gross earnings increased by £320,264, the working expenses 
were augmented by only £54,659, thus realising an increased net 
mings of £205,605 “During the year 354 miles of new lines 
ae brought into operation ; the net revenue representing a return 
af 3.80 per cent. on the capital invested. The traffic, in ordinary 
assengers increased by 683,998, and season tickets increased by 
Pood over the previous year, while substantial increases are shown 
in goods traffic under the following headings :— Wool, 13,135 tons ; 
grain 250,675 tons; merchandise, 9696 tons ; minerals, 144,073 
tons; live stock, 3070 tons. The undermentioned classes of traffic 
ave the following decreases :—Chaff, lime, &c., 2764 tons; 
timber, 59,014 tons; firewood, 4260 tons, Of late years a large 
expenditure has been incurred in re-laying, re-sleepering, and 
strengthening the lines, also in the construction of rolling stock 
with increased carrying capacity, and locomotives with increased 
tractive power. : f 
As a result of inquiries made, it has been decided to con- 
struct in the railway sc: ys two self-contained motor cars, and 
if the experiment is found to be successful for local requirements, 
it is the intention of the management to put additional motor cars 
into service as occasion demands. New locomotives built during 
the year, together with others strengthened by renewals, has in- 
creased thetractive power of the locomotive stock by 297,384 lb., 
or 5.77 percent. The carrying capacity of the wagon stock has 
heen increased by 7059 tons, equal to 5 per cent. Re-laying with 
heavier rails has been carried out during the year to the fcllowing 
extent:—82 miles of main line with 70 1b. steel rails, replacing 
531b. to 561b.; 31 miles of branch lines with 53 lb. second-hand 
rails from main lines. During the year 256,427 new sleepers were 
put in the track. ; 
Results of Working. 
Year ended 31st March. 
1909. 1910. 


Total miles open eee 2,682 ~.. 2,717 
Average miles open for the year .. 2,556 .. 2,704 
Capital cost (lines open). . £ 27,762,192 .. 28,513,476 
Average cost per mile £ 10,351 10,494 
Gross earnings .. £ 2,929,526 3,249,790 
Working expenses £ 2,114,815 2,169,474 
Net GENE. xe aassus. oe 814,711 1,080,316 
Gross earnings per train mile -.s./d. 7/10.00 8/2.7 

Working expenses ditto.. ..  ..s./d. 5/7.89 5/5. 84 
Gross earnings per average mile open £ 1,148 1,203 
Working expenses ditto.. .. .. £ 828 i 
Working expenses to earnings _ .. p.c. 72.19 66.76 
Net earnings to capital invested .. p.c. 3.13. 3.80 
Passengers, ordinary os «- «NO. 10,457,144 .. 11,141 142 
Season thokete 45 tw cs te te NO 2,547 .. 199,371 
Goods a ae s tons 4,871,874 .. 5,223,414 
Live stock tons 263, 266,604 
Train miles .. &-.- 7,458,236 7,889,166 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 26th. 

RecENT trade indications apparently point to the probability of 
a heavier demand for mill products before the close of the year. 
This probability is indicated this week by an increase in inquiries 
for material from large engineering, electrical, foundry, and 
general manufacturing plants. Only a few large sales have been 
made within a week, though the tenor of advices from several in- 
terior points is indicative of the closing of the orders for crude 
iron and semi-finished steel, ——— for delivery during the first 
half of the coming year. Steel billets have declined 5 dol. per ton 
since last spring. Independent mills are offering to furnish billets 
during the first half of the next year at a cut made a few daysago. 
Animproved demand for wire rods and all kinds of sheet iron took 
the trade by surprise, but the orders placed are for early delivery 
only. The American Bridge Company will run on present orders 
at 85 per cent. of maximum capacity uvtil February. The plate 
mills are holding to 1.40, and have refused business at less. The 
merchant bar mills are holding to the same figure. The well- 
known fact that most of the large consumers of crude iron and 
steel have very littie material in hand or under contract is the 
ground for the belief that a heavier demand cannot be very much 
longer delayed. Exports for copper so far this month, 15,972 
tons. It is believed that 13 cents will be the fixed price for 
electrolytic for some time to come. Many large copper consumers 
are taking cognizance of the fact that the restricted production 
is likely to harden prices, Production of copper is so well con- 
trolled that buyers neither at home or abroad have much to 
expect in the way of pricesin their favour from anything like over- 
production or widespread competition. The producers know that 
copper must be had, and it costs nothing to keep it in the 
ground. There is a friendly understanding between all great 
interests, and the hope of an ultimate combination has not entirely 
been given up, though no steps have been taken at present. 


NEw York, November 2nd. 

The distribution of some 9,000,000,000 dols. among the agricul- 
tural communities and the railroads is the great fundamental fact 
among which anticipations are based for a general improvement in 
industrial and general commercial activities. High prices of com- 
modities prevail in all lines, but with all there have been few 
industrial disturbances, and but little apprehension is felt at 
present as to the future from this cause. The country at large is 
holding its breath, as it were, while the great manufacturing 
interests are endeavouring to restrict the supply of raw material 
to the actual requirements of manufacturing consumers. In 
former seasons of depression the markets were over supplied with 
raw inaterial, which had to be disposed of under most adverse 
conditions, The manufacturing interests have learned a lesson not 
to over produce and pile up enormous stocks to sell at a sucrifice. 
Prominent steel interests are predicting this week a heavy buying 
movement for December. Should this prophecy prove true the 
depression will be at an end, and mills will be obliged to increase 
capacity to fill quick delivery orders. In plate and structural 
material there are requirements for very large quantities, mostly 
for railroad terminal work and warehouse and like heavy vonstruc- 
tion. The tube works are scant of orders, but the great consuming 
concerns like the locomotive works are crowded to capacity. 
Merchant steel mills everywhere are running closer to full 
capacity than ~, other branch because of enormous agricultural 
requirements, ‘Tin-plate orders have fallen off, and orders for 
cast pipe and oil pipe keep up to the maximum limit. The copper 
market continues strong and active, and exports are heavy. The 
tin-plate market is unsettled under speculative manipulations 
which are aiming at higher prices, in consequence of which buying 
is restricted to actual necessities. The demand for coke is at a 
low ebb. Great activity prevails in coal shipments because of 
#pproaching cold weather. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated abroad the name and address 
of the Communicator is printed in italics. 








a the abridgment is not illustrated the Specification is without 
rawings. 

Copies of Sp ificati may be btained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Ch y-lane, London, W.C., at 8d. each, 


The first date given is the date of application; the second date at the 


end of the abridgment is the date of the advertisement of the acceptance 

of the complete specification. 
Any person may on any of the grounds mentioned in the Acts, within 
the date given at the end of the abridgment, give notice at 


two 7) 
the Patent-office of opposition to the grant of the Patent. 





STEAM ENGINES. 


27,683. November 27th, 1909.—IMPROVEMENTS RELATING TO PACK- 
ING FOR STUFFING-BOXES OF STEAM ENGINES AND THE LIKE, 
Charles Langford, 67, Elsenham-road, Little Coates, Great 
Grimsby. 

The object of this invention is to render fibrous packings more 
efficient and more lasting. Hitherto in steam-tight packings of 
the above type the rings confining the packing have had their faces 
adjacent to the packing, so shaped that the expansion of the packing 
due to heat and the absorption of moisture has taken place ina 


N? 27,683 






































direction inclined to the axis of the rod or spindle round which it 
is placed, with the result that as the packing expands it is forced 
more and more tightly against the rod, and causes undue friction 
and wear. In the present invention the ring is formed in such 
a manner that the expansion of the packing is allowed to take 
place in a direction parallel to the piston or valve rod, and it is 
claimed that decreased wear is the result. The method of doing 
this is shown in the drawing, which is quite self explanatory.— 
October 13th, 1910. 


28,404. December 6th, 1909.—IMPROVEMENTS IN BALANCED 
SLIDE AND LIKE VALVES FOR Motive Power EnGrNEs, Gibb 
and Hogg, Limited, Andrew Walker Barclay, all of Airdrie, 
and Daniel Campbell Carmichael, of Elderslie, Renfrewshire. 

This invention consists in adapting a balancing piston to a slide 
valve of the open box type. The method proposed is shown in the ac- 
companying drawing. In this a moving piston or plunger A actuated 
by the fluid pressure is fitted to bear on the slide valve B to maintain 
it lightly on the working face, such as the port face C of the 
cylinder D. This piston is arranged within the cover E of the 
valve chest F,.and a stuffing-box G and gland G! with frictionless 


Ne 28,404. 












metallic packing being provided to form a cylindrical casing for the 
piston A. The pressure fluid is admitted from a central port H 
through the slide valve B, which is of open rectangular box section, 
and thence through an opening I in the piston A to act on its 
outer surface, which is of greater area than that of the exposed 
portion of its inner face, between which and the cylinder port face 
C the valve B slides. Small spring-actuated plungers J are or may 
be fitted in the rear or outer side of the piston A so as to bear on 
the cover K of the valve chest, and thus ensure that such pressure 
will be maintained on the back of the valve B to keep it tightly 
against the port face C when not subjected to the fluid pressure. 
As shown, the plungers J are adapted to be adjusted by means of 
— disc L operated by a regulating screw M.—October 13th, 
10. 


20,604. September 3rd, 1910.—IMPROVEMENTS IN AND RELATING 
TO Rotary ENGINES, Clemens Gilsbeck, of Bonzeler-Hammer, 
Post Bilstein, Westphalia. Germany. 

The object of this invention is to provide means for causing com- 
pression in a rotary gas or oil engine or a similar motion in other 
motors. The engine consists of an annular chamber, divided into 
two parts at the line H. The external portion is fixed ; the inner 
“ae is keyed to the shaft. On it is rigidly mounted the piston 

. A second piston I fits freely into the annular cylinde-. It is 
connected by means of the arm O with the bell crank lever P, W. 
This lever is fulerummed at Q on an arm projecting from the 
rotating part. A roller on this lever bears on a cam surface V, 
which is so shaped as to cause the free piston to catch up the fixed 
piston at a prearranged part of the stroke, as shown in dotted 





lines. At this point ignition occurs, and the piston K is driven 
forward, I being restrained by the pawl or finger M, the shock 
being taken up by the spring abutment T. In an alternative 


N° 20,604. 








design the inventor does away with the finger M, and so arranges 
the cam surface that it acts as the abutment for the free piston 
through the intermediary of the levers.—October 13th, 1910. 


CONDENSERS AND FEED WATER HEATERS. 


24,924. October 29th, 1909.—IMPROVEMENTS IN AND RELATING 
TO FEED-WATER HEATERS ADAPTED FOR USE ON WARSHIPS 
AND OTHER VESSELS, William Weir, of G. and J. Weir, 
Limited, Cathcart, Glasgow. 

This invention relates to marine engine feed-water heating 
systems of the kind wherein a centrifugal pump is arranged 
within the suction pipe leading to the feed pump or pumps. In 
the drawing a feed ] has arranged upon it any ordinary type of 
surface, jet or direct contact feed-water heater 2. The usual air 
pumps are arranged to discharge directly into the feed heater 2, 
through the inlet 3, and the auxiliary engines of the vessel 
exhaust into it through the stop valve 4. The heated feed flows 











into the tank 1 through which the feed pumps 9 draw their supply 
through suction pipes 5 and 8. In the suction pipe 5 a small 
centritugal pump 6 is arranged, which is shown as being driven 
by the steam engine 7, but which may be driven in any other 
suitable manner. This pump, when in operation, maintains a 
pressure of from 5 lb. to 10]b. in the pipe 8, which is the suction 
pipe of the feed pump 9. In case the pump 6 should stop or 

reak down from any cause a by-pass pipe 10 is provided. This 
by-pass has a lightly loaded non-return valve 11. Shut-off valves 
are also placed on the suction and discharge sides of the pump 6. 
With this arrangement, in cases of emergency, the steam is shut 
off from the heater 2, the valves 12 and 18 are closed and the 
feed pumps are able to draw their supply through, the by-pass 10 
and the non-return valve 11,—October 13th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


4249, 21st February, 1910.—IMPROVEMENTS IN SPRING WHEELS 
Andrew Thomas Read, of Hydepark Works, Springburn, 
Glasgow, and John Riekie, of Nethsdale-road, Dumbreck, 
Glasgow. 

Two alternative forms of wheel under this invention are shown 
in the engravings—Figs. 1 and 2. It will be seen in Fig. 1 that 
there are outer rims A B, On these there may be any convenient 
form of tread, such as rubber tires A}, B!. The adjacent edges of 
the rims A B have on them inwardly projecting flanges C D which 






















Yi 
SY 
ee 





43, 


= Up. 
VIZ 
a_i 






WK 





NY 





os ny MIRO BZ 
ZS \ Sams 






aia 
WAQVK 




















aa 
SSS 


iT 
SS 41% 
ioe ww 












Fig.2. 


bear and rub one upon the other, while like flanges C! D! are 
secured to their outer edges and bear and rub_ between side plates 
EF secured to the inner part of the wheel and which provide 
against lateral displacement of the rims A B. Within the rims 
A Band bearing upon them are series of helical springsG H. The 
inner ends of the springs G H enter shoe-like recesses in levers J 
having fulcrum ribs K at their centres, which 7 counterpart 
fulcrum groove K! formed around the periphery of an inner rim L 
which is carried by the hub M of the wheel. Alternatively, and 
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as shown in Fig. 2, a single series of springs G may be employed, 
these bearing with or without the interposition of shoes—nvt 
shown—upon the inner rim L, and carrying at their outer ends 
shoe-like fulcrum plates N in grooves K! in which there engage 
the fulcrum ribs K of levers J, two for each spring, the outer ends 
of which levers bear upon and support the outer rims A B. It is 
claimed that the system is applicable to a wheel with three tires.— 
October 13th, 1910. 


TELEGRAPHS AND TELEPHONES. 


16,356. July 8th, 1910.—IMPROVEMENTS IN APPARATUS FOR PRO- 
DUCING ELECTRICAL IMPULSE CHARGES FOR WIRELESS TELR- 
GRAPHY AND TELEPHONY, Senior Hisenstein, 14, Lopuchinskaja, 
St. Petersburg. 

This is a development of patents No. 10,019 of 1908 and 

No. 17,217 of 1909, for wireless telegraphy and telephony with the 

assistance of a rectifier valve arranged in the oscillatory circuit. 

With these the desired result can only be obtained when a con- 

tinuous current or an alternating current convertible into a 

continuous current is employed. The present invention has for 

its object to enable alternating current to be utilised. This 

— the inventor claims to have attained by the employment of 

a double rectifier valve connected in parallel with one oscillatory 

current only in such a manner that the point and plate of the two 

valves are arranged in opposite directions, so that after the com- 
mutation of the current its e is facilitated first in one 
direction and then in the other, having to pass one valve in one 
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case and the other valve in the other case. Fig. 1 is a diagram of 
the connections used. The oscillatory circuit 1 comprises a capa- 
city 2 and a self-induction 3. An alternating current is used as 
the feed current. During the first half period of the alternating 
feed current one or more discharges will take place in the rectifier 
valve 4, for example, in the direction indicated by the arrow, and 
produce an impulse. During the second half period the current 
passes through the valve 5 in the direction indicated by the arrow 
—that is to say, in the opposite direction. In both cases one or 
more current impulse charges are produced by the alternating 
current directly in each valve, and in each case the oscillatory 
operation is interrupted after a brief period. The construction of 
such a double rectifier valve is preferably that illustrated in Fig. 2. 
Two plates 7 and 8 are mounted on a shaft 6, which is preferably 
continuously rotated ; each of these plates is provided with a 
point 9 and 10 respectively. The oscillatory circuit is connected 
with these plates, which are, of course, insulated one from the 
other, either by means of contact brushes, or it opens into the 
electrode 11 or 12 which form supplementary sparking gaps with 
the opposite edges of the plates 7 and 8.—October 13th, 1910. 


MACHINE TOOLS AND SHOP APPLIANCES. 
643. January 10th, 1910.—IMPROVED CLAMPING MECHANISM FOR 
MULTIPLE SPINDLE LATHES, Ludi. Loewe and Co., of Hutten- 
strasse, 17-20, Berlin, N.W., and David Millington, of 
61, Slubenranchstrasse, Friedenau, and Christoffer Munthe, of 
15, Bornstrasse, Friedenav. 

This is an invention for the improvement of clamping devices in 
multiple spindle lathes, and is so arranged that the lathe may be 
converted into several single-spindle machines without any struc- 
tural alteration. It consists of an external ring A having an 
internal groove which guides the three-armed spider B. The 
spider carries three segmental pieces C, D, E, which are provided 
with rollers engaging with the grooves in the sliding collars which 
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operate the chuck levers. The frame can be moved forwards as a 
whole by means of the racks and pinions shown, and all the 
clutches then operate simultaneously. If it is desired to operate 
the clutches independently, the spider with its segmental pieces 
and rollers is removed, and a piece F, shown in long and short 
dots, is fixed inside the frame. This piece is of such a shape that 
it engages with the grooves in the sliding collars, As the spindles 
move round the centre, each collar in turn engages with F, and if, 
during this engagement, the frame is moved endways, the 
particular collar engaged works the clutch to which it is connected, 
the others remaining as they were. The to and fro motion of 
the frame A is effected in the usual manner by a cam plate. Any 


a pointer N. The end of the pointer is provided with a contact 
piece which slides over the variable resistances in a Wheatstone 
bridge. 
pen re by a motor with permanent magnetic field. The motor, 
which is in a shunt circuit, will receive current proportional to the 
position of the sliding contact N, and will thus move at a speed 
having a direct relation to the amount of steam passing. 
to check the accuracy of the instrument a cross over cock T is 
provided which permits the Bourdon tubes to exchange duties, and 
furthermore, if desired, intermediary flexible chambers may be 
placed between the tubes and the steam as indicated in the upper 
figure.—October 13th, 1910. 


24,559. October 26th, 1909.—IMPROVEMENTS IN AND RELATING TO 


drawing. The object is to control the flow of liquid through a 
pipe. The liquid enters ordinarily at A, and flows round the 
fusiform body to the exit F. The lower end of the fusiform body 
is the end of a plunger, attached to a piston working inside the said 


~ TRANSMISSION OF POWER. 


18,548. August 5th, 1910.—IMPROVEMENTS IN CONTROL DEVICES 
FOR VARIABLE GEARING AND OTHER PURPOSES, Leland Francis 
Goodspeed, Wilmerding, Pennsylvania, U.S.A. 

This is a mechanism for controlling speed change gears by 
pneumatic pressure, and is particularly adapted for motor cars. It 

consists of a number of pneumatic cylinders, as shown in Fig. 1, 

each piston of which is surmounted by a crosshead of the V shape 

shown. Above the cylinder is placed a crank shaft, of which the 
cranks are separated from each other by a small angle. It is clear 
that by raising any piston the crosshead will engage with the 
corresponding crank and move it to the central position, thus 
causing partial rotation of the shaft. It will be observed, how- 
ever, that the pistons must be moved in a prescribed order, or 


N° 18,548. 




















engagement of the crosshead and crank pin does not take place. 
A suitable valve is provided for admitting air to these cylinders 
one ata time. The motion of the crank shaft is conveyed to a set 
of plate clutches as follows:—The clutches are contained in a 
casing, as shown, and are of the usual form. Compression is 
effected by plungers, the plungers for the different clutches being 
independent, as shown in Fig. 3. The plungers are operated by levers 
moved by a cone ina familiar manner. As, however, the levers 
are of different lengths one set is engaged at a time. Thus it is 
clear that as the sleeve A is moved outwards by the lever B, 
which is keyed to the above described crank shaft, C will be put 
into operation before D, and so on. Hence, through the move- 
ment of the air valve the clutches are engaged in succession.— 
October 13th, 1910. 


MEASURING AND TESTING INSTRUMENTS. 


28,072. December Ist, 1909.—IMPROVEMENTS IN AND RELATING 
TO STEAM CONSUMPTION METERS, Josef Muckka, 125, Gump- 
endorferstrasse, Vienna, VI. 

If a throttle is putin a pipe through which steam is flowing the 

pressure at the two sides of the throttle will vary according to 

the volume of steam passing. In this invention advantage is 

taken of this fact to measure the amount of steam passing in a 

giventime. The throttle isshown at A. From it two pipes lead to 

Bourdon tubes, which through a differential mechanism operate 


N° 28,072. 














The bridge is coupled, as shown, to a counter Z, which is 


In order 


MISCELLANEOUS. 


VALVES FOR CONTROLLING THE FLOW OF FLUID THROUGH 
Prrzs, Jens Orten-Boving, of 94, Union-court, E.C., and 
Raymond Deloraine Johnson, of the Ontario Power Company, 
Niagara Falls. 

The nature of this invention is obvious from an inspection of the 





number of spindles may be provided for.—October 13th, 1910. 


body. By admitting pressure above the piston the plunger is forced 


down, closing the egress; on the other hand, by admitti 
pressure to the annulus J the plunger is raised’ A sin 
valve tae: from any distant point may be used “ 
adding the control valve shown the apparatus may be so arra y 
as to open to any desired amount, and remain there, the ema 
being regulated by the screw Q. In this case the space betwee 
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the two little pistons contains fluid under pressure, whilst the 
outer ends of the cylinder are open to atmosphere. It is clear 
that through the system of levers shown the movement of the 
plunger will always carry the valve to the central position, and so 
prevent any further movement of the plunger. It is also clear 
that by moving the fulerum A up or down the point at which cut- 
off occurs can be varied.—October 13th, 1910. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. ) 
972,297. UNiversaL LatHE, 0. Tyberg, Point Loma, Cal.—Filed 
November 20th, 1905, Renewed March 12th, 1910. 
This patent is for the combination of an upright open frame, 
having upper and lower ways, with a head stock spindle mounted 
on it, the axis of which projects out in front of, ant extends across 





the opening of the frame ; a tail stock mounted on the upper 
ways above this spindle, and a carriage on the lower ways : a 
vertically adjustable cross-slide mounted on the carriage, capable 
of travelling across the opening, and to feed into the opening. 
There are three claims. 


972,992. AvTOMATIC VALVE OR GATE FOR WEIRS OR THE LIKE, 

H. Biichler, Zurich, Switzerland, assignor to Stanwerke A.(., 
Luvich, Switzerland.— Filed December {50k, 1909, 

The falling gate is supported by ropes or chains winding on and 








off a heavy roller working on a curved path. The weights and 
curves are arranged to secure equilibrium, There are hree 
claims. 








INSTITUTION OF NAVAL ARCHITECTS.—We are informed that the 
dates for the next annual meetings of the Institution will be 
Wednesday, April 5th, 1911, and the two followi days. The 
dates for the jubilee meetings of the Institution, which were not 
held this year, owing to the death of 5 Edward, have been 
provisionally fixed for Tuesday, July 4th, 1911, and the following 
days, and it is intended that the programme of the meetings shall 
be on similar lines to that which had been prepared for the present 
year. 
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CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXII.* 
Lima, Peru, May 24th, 1910. 

No one could travel through Peru with his eyes open, 
or enter into conversation with any one of its commercial 
representatives, without coming to the conclusion that 
the country is on the eve of a trade and industrial 
development of an altogether extraordinary character. 
The one and only factor which is acting as a deterrent is 
the political situation, which, it must be confessed, is 
serious and disquieting enough. 

I have recently completed a long and interesting tour 
through the principal agricultural and mining districts of 
the country, and I am of opinion that the Republic, once 
peace is secured, is bound to advance to the very front 
rank among the Latin-American States as a productive 
and commercial factor. Not alone is it possessed of 
practically every kind of mineral, of vast agricultural 
territories, and of immense natural forests, but it is 
endowed with a climate which is so mild and so equable 
in most of the districts that human life is exhilarated 
and benefited by it. Of the immensity of the 
country’s resources in other directions there can be no 
question, and day after day will offer opportunities for the 
intelligent and systematic development of these resources. 
Already some 25,000,000 dols. of North American capital 
have found their way into Peru, while British money 
may be put conservatively at £20,000,000. Of French 
and German, Italian and Spanish capital there is also a 
considerable amount, with a hundred times as much to 
tollow when the opportunity arrives. 

The foreign commerce of any nation is usually regarded 
as a fair and acceptable proof of its industrial progress, 
and in this respect Peru, up till lately, at least, offered a 
striking example of national prosperity. In the year 
1897, for instance, the imports of the Republic were 
8,000,000 dols. and the exports about 14,000,000 dols. 
Considering the immense territory which is comprised in 
the Republic—even when shorn of its chief provinces, 
Tacna and Arica, now owned by Chile—its population and 
resources, a return like this is small enough. As soon as 
foreign capital commenced to come into the country, 
which synchronised with the introduction of monetary 
reform, the imports and exports both advanced, until in 
1906 we find them standing at the much more convincing 
figures of 25,000,000 dols. of imports and 28,500,000 dols. 
of exports. During this period the United States exports 
increased from 1,000,000 dols. to nearly 5,000,000 dols., 
and the imports from 700,000 dois. to 2,500,000 dols. This 
is highly important to British manufacturers, since it is 
the “ handwriting on the wall,” serving to show in elo- 
quent and convincing language what the results of this 
trading will be when once the Panama Canal is opened 
and the United States are brought many thousands of 
miles nearer in direct transportation with the Latin- 
American States. 

How the British capitalist through nervousness or 
ignorance, and often through both, allows golden oppor- 
tunity to slip from his grasp, is shown in the case of the 
Cerro de Pasco mines, the richest and most inexhaustible 
in the world. The mines were actually discovered in 1630. 
They were offered by their concessionaire, a man named 
Bennett, now dead, to the firm of N. M. Rothschild 
and Son, of New-court, St. Swithin’s-lane, who it seemed 
at one time were likely to take them. But the 
spirit of cautiousness overcame the desire to do a good 
stroke of business, and the Rothschilds withdrawing at 
the last moment, the Americans, ever ready to “smell” a 
good bargain, came in, and to-day the famous Cerro de 
Pasco is a North American enterprise, managed by 
Americans, equipped with American machinery, and 
finding occupation for several hundreds of American 
engineers and employees. 

In 1907 Cerro de Pasco mines shipped 10,000 tons; in 
1908 they shipped 15,000 tons, and this year (1910-11) it is 
expected they will ship something like 35,000 tons, and 
eventually 50,000 tons per annum of copper ores. But for 
the magnificent output from Cerro de Pasco mines, it is 
very doubtful whether the Central Railway of Peru—that 
stupendous enterprise known as the “Railway in the 
clouds,” which cost the British investor the huge and 
unproductive sum of £5,000,000 to build and equip—could 
be run at all, for its mainstay is, and always has been, the 
ore from the Cerro de Pasco mines. So, if the British 
investor has lost the chance of owning the mines, 
he has at least the consoling privilege of carrying its out- 
put—or part of it! 

But if we have lost the chance of owning this splendid 
property, there are others existing which are in all proba- 
bility as desirable. The whole of this region of the Andes 
is fabulously wealthy in all kinds of minerals, the veins 
actually of copper containing this metal with a small pro- 
portion of silver and traces of gold. The arsenical and 
antimonial sulphurets are found in great abundance in 
this district as well as in others, such as Chimbote, Ica, 
and Lomas, and they are at the present time the object 
of considerable éxploitation in these mining centres. 
Copper, however, is but one out of several minerals which 
are to be found, and found in immense quantities, in this 
well-named “ ( phir of the West.” There are lead mines, 
some specimens which I have seen showing marvellous 
returns; quicksilver, which was worked in the Spanish 
( olonial period with handsome results, and enabled the 
“ Conquistadores” to amalgamate their ores in trans- 
iuitting them to Spain; tin, of a somewhat less value 
than that in Bolivia, but still appreciable and workable at 
a substantial profit ; iron in abundance, with a grade of 
80 per cent.; nickel, sulphuret of zinc, sulphur, borax, 
bismuth, mica, salt, petroleum, coal, lignite, and peat. I 
have said nothing of the rich deposits of alabaster, 
porphry, marble, and a jade which is’ better than any to 
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be found in the old temples of Rome and Greece. I 
should say from what I have seen and what I have heard 
about the minerals of Peru, that there is not one of the 
known kinds that cannot be found somewhere or other 
in this country. Upon looking at some records made up 
within the past few years, I see that the metric tons 
mined in 1905 amounted to 165,256; while in 1908 the 
amount had been only 105,072. The commercial value 
had also risen to 1,828,531 dols., as against 1,382,080 dols. 

So much then for what is and has been. Now let us 
see something of the present and the future mineral 
developments of Peru, how far the belated Briton is likely 
to participate in the coming revival, and the opportunities 
which may be found for the introduction of British mining 
machinery, equipments, and supplies. So far there is 
little but North American machinery to be met with. 
Naturally the whole of the magnificent plant and 
machinery to be found upon the Cerro de Pasco mines is 
of American manufacture. This is not, of course, saying 
that itis the best that could have been obtained ; but the 
“patriotism ”"—or is it bigotry—of the typical American 
mine manager will not hear of British machinery being 
employed upon an American mine, nor yet any mine, 
whether it be American or not, upon which he happens to 
be employed, if he can help it.. This prejudice is not 
found under similar conditions among British-owned and 
British-worked mines. The best kind of machinery, 
whether it come from America or Australia, is freely 
employed, and this is why so much special machinery 
made in the United States is to be found in the factories 
of British-owned concerns. Thus the Peruvian brewery 
of Beckus and Johnston, Limited, a British-managed, 
as well as a British-owned, concern—of which I shall 
have occasion to speak more fully hereafter—is fitted up 
with United States-made brewery machinery and 
appliances, some German and some little English. 

Clearly, then, we must look to our own people among 
the mining community of Peru for orders for British-made 
machinery and plant; and, fortunately, should things 
commercial progress as they promise, and if the blessings 
of peace should enable the British investor confidently to 
participate in the approaching development of ° this 
country, there should be a fine opening for-the manufac- 
turer of dredging, quartz, and hydraulic machinery, the 
best of which avowedly comes from Great Britain. 

Already a commencement has been made in this 
direction, for there is at present at work in the district of 
Tirapata, on the rivers Inambari and Yahuarmayo, a 
British-made dredger which is doing excellent work, and 
has attracted the attention of all the mining engineers in 
the country to its construction. The company owning 
both dredger and dredging grounds is the Inambari Gold 
Dredging Concessions, Limited, of which Mr. George W. 
Sessions, who has just left here upon his return to 
England, is the managing director. At first the com- 
pany proved extremely unfortunate, for, having gone to 
the great expense and difficulty of importing a dredger 
and erecting it upon the ground, owing to miscalculation 
upon the part of the authorities responsible, the whole 
outfit was washed away and wrecked. Forthwith, another 
dredger of the same pattern was ordered, and this has been 
erected and working for some time, with, as before men- 
tioned, very gratifying results. This dredger possesses 
points of interest which merit a somewhat closer 
description. 

It has been found that the type of dredger so long in 
use in New Zealand, fitted with sluice box or revolving 
screen and eleyator, is no longer the best type to employ, 
although no doubt there are many engineers who still 
cling to that particular kind of machinery. Most dredgers 
in the past have been fitted with shaking screens and 
similar devices, but here, in Peru, at least it has been 
found that none of these have succeeded so well as the 
revolving screen and elevator. By employing a patent 
propulsion screen certain advantages are attained which 
did not previously exist. The old type of revolving screen 
and elevator has been entirely done away with, and the 
gravel is more effectively treated by the new process, and 
discharged as high as required behind the dredger. The 
patented es screen acts like a riddle in separating 
the gravel, the fine material being caught on gold-saving 
tables, as usual, and the coarse material discharged at the 
end of the propulsion screen. This enables the perforated 
plates to be quite flat and easily changed or replaced, a 
few minutes sufficing forchanging all the perforated plates 
on a screen. While undergoingthe process of separation 
the gravel is continuously accessible and closely visible, 
enabling a much more convenient and better treatment 
to be obtained. 

While the first dredger used on the Inambari River was 
certainly not a success, owing to the difficulties of a 
tropical stream not being thoroughly understood, that 
which is working at the present time is being found in 
every way satisfactory, and has been quickly adapted to 
its particular requirements. Heavy boulders can be 
passed over the screen without in any way injuring it, and 
as there is no elevator to suffer damage much time is saved, 
for instead of having to stop to lift boulders out of the 
buckets they are passed safely and quickly over the top 
tumbler in conjunction with the finer gravel, and without 
causing any injury or wear and tear to the machinery. 
The patented device is found particularly advantageous 
for heavy wash as well as for fine sand. 

A great advantage is also that the different parts of the 
dredgers are correctly proportioned, so that no breakdowns 
occur through weakness, a very important fact when it is 
remembered that the dredger on the Inambari River is 
working far away from any repair shops, and seriously 
broken or damaged parts would mean a complete cessation 
of work for a considerable time until such new parts could 
be obtained from Scotland. A serious accident, however, 
of this kind would be met as promptly as possible by the 
manufacturers being enabled to deliver spare parts within 
a few weeks, since all parts are standardised, and are 
made by modern machinery and gauges. The Inambari 
dredger has its gold tables arranged at ample height, and 





the area is made sufficient to catch both the coarse and 














the fine gold which is found in the river, The type is one 
of the largest made, and can be run night and day uninter- 
rupted, by requiring a crew of two men per shift, or, say, 
six in all for the twenty-four hours. The dredger will lift 
and properly treat per day as much gravel as a thousand 
men could lift with hand-rockers and washing arrangement. 
With this type of machinery the buckets can be lowered 
to the necessary depth below the natural water level and 
so reach bed-rock, which is often found impossible with 
ordinary hand-washing, with the result that the richest 
gold, which owing to its weight is found at the deepest 
parts of the river, is missed. 

The manufacturers are Lobnitz and Co., Limited, who, 
besides having supplied some important stone-crushing 
machinery for the Panama Canal, have also made gold 
dredgers for a large number of river deposits in various 
parts of the world, their machinery being found in West 
Africa on the Offin River, the Ashanti, Ankobra and 
Senegambia, in British Guiana and French Guiana, in 
the Straits Settlements, in Burma, in Siberia, and in both 
Bolivia and Peru. Perhaps the largest bucket-dredger 
ever made was that supplied by Lobnitz and Co. for the 
Suez Canal, and still being used there. 

One of the greatest difficulties which British manufac- 
turers have had to face in South and Central America has 
been the wholesale forgery of trade-marks, a practice 
which has been going on for many years, almost, if not 
entirely, unchecked. Upon severa! occasions, and from 
different parts of Latin-America, I have called the atten- 
tion of British manufacturers, through the medium of the 
Press, to the existing state of affairs, but beyond express- 
ing a mild kind of indignation, those individuals most 
concerned seemed to have taken no steps whatever to 
remedy this fraudulent practice. Not only are manufac- 
turers themselves seriously affected, but the purchasing 
public are continually being deceived and cheated by a 
practice which has become as general as it has ever been 
discreditable. : 

It is satisfactory to find that at length some effort’is 
being made to put an end 'to this long-existing abuse. It 
should be gratifying to South American importers of 
British manufactures to learn of the meeting which was 
held in London on the 16th March last to take steps to 
register a “ British Empire trade-mark.” If the decision 
arrived at does not die of inanition, as is not improbable 
—nor would it be without precedent in efforts of this 
kind—the steps proposed should prove of great benefit to 
British trade, especially in Central and South America, 
where many of the best-known British-made articles are 
continually being copied and the most popular trade- 
marks forged. 

It speaks well for the Government of the Republic of 
Peru that as long ago as last August, and without any 
suggestion from outside sources, it took steps to protect 
both the selling and the purchasing public from the fre- 
quent imitation and falsification of foreign brands and 
trade-marks, more particularly those of British origin. 
Ina special message the Supreme Government authorised 
all the Consulates having offices in the capital to accept 
directly from the owners of trade-marks applications for 
protection by registration. The importance of this 
movement pr-ncipally appeals to those firms which are 
without any direct representative in Peru, since the 
passing of the new decree enables them to register their 
trade-marks without the intermediation of any third 
party, with but little expense, and even less trouble. 

It may be mentioned that the Office of Industries, 
which is a sub-department of the Ministry of Public 
Works, takes entire charge of the matter of this registra- 
tion, and it sees that the necessary certificate, properly 
made out, is duly handed over to the applicant. There is 
but one other stipulation to be observed, and that is that 
applicants for such registration of trade-marks must make 
their requests in Spanish. Those manufacturers who are 
unacquainted with the language can readily obtain, from 
any translation agency in England, a sufficiently accurate 
translation of their application, and this need only be 
forwarded, through their Consular Office, to the Minister 
of Public Works at Lima. The fees for the registration 
are moderate enough, being as follows :— 


For registration, including certificate... ~ 

For official publication in newspapers... 

For necessary stamp paper ... Soc hereon 
or a total of a little less than £3. The various Consulates 
are instructed to receive and to attend to all claims and 
complaints arising from the imitation or falsification of 
registered trade-marks. The Peruvian Government 
undertakes to prosecute, and, in the event of a conviction 
being obtained, to punish all violators of registered trade- 
marks and patents entirely at its own cost, and without 
calling upon the owners of such trade-marks or patents 
for any contribution. 

It would seem that the Executive Council of the British 
Empire League, which is responsible for the tieeting held 
in London on the 16th March last, and above referred to, 
has merely in mind the protection of manufacturers 
within the British Empire, and appears to have left out 
of its consideration the many hundreds of those manufac- 
turers with houses in the Central and South American 
States, or the large body of shippers who do an import- 
ant export business with these countries. If, as was 
stated, it is “eminently desirable that a working basis 
should be found on which the colonial manufacturers 
should share the benefits of a British mark” it is 
assuredly equally desirable that all foreign purchasers 
of goods, presumably “ British-made,” in Latin America, 
should not be deceived and defrauded as has been the 
case for many years past. It would clearly be within the 
province of the Register of British Manufacturers to take 
under the wing of its protection all importers and pur- 
chasers of British goods in the Latin-Americas. That 
such a movement would meet with the support and co- 
operation of all business men in these countries I have 
not the slightest doubt, and I would further suggest that 
the heads of foreign houses in these States be invited to 
co operate, and some of them might even be invited to 
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CUTTING HEAVY MEMBER WITH OXY-ACETYLENE 


join the General Advisory Council, or to actascorrespond-| THE REMOVAL OF THE DEBRIS OF THE 


| was awarded last December to Charles Koenig and 


ing members. 

In any case Peru is entitled to all consideration and 
recognition for having been the first of the South 
American Republics to move in the direction of protec- | August 29th, 1907, it was estimated that a matter of 


OLD QUEBEC BRIDGE. 


WHEN the Old Quebec Bridge collapsed at 5.30 p.m., | 
| time about one-half of the contract has been completed. 








BY OXY-ACETYLENE (4rea 800 Square Inches) 


should be removed. The contract for clearing the site 


| Company, of Quebec, and since that date this firm has 


tion to foreign manufacturers doing business in this State. | fifteen seconds elapsed from the time the bridge was | 
Already a large number of foreign firms have availed | standing erect in its place until it lay a motionless mass | 


themselves of the Government's suggestion, and each | of broken and twisted scrap on the shore below. 
monthly issue of the official “ Boletin de la Direccion de | January, 1910, this wreck remained untouched, an object 


Fomento” contains several pages of illustrated applica- | for most interesting investigation by the engineering | 2 
| members piled high and in utter confusion, yet with no 


tions for registration of trade-marks, admirably printed | profession, as well as of awe-inspiring interest to the 
photographic reproductions of their respective labels, | thousands of visitors that flock to Quebec every season. 
trade-marks, &c., being inserted entirely without any When the accident took place the portion of the bridge 
charge to the owners. Among foreign firms who have | on the south side was practically completed. The anchor 
availed themselves of this protection are to be found | and cantilever arms had been erected and only two 
many American houses, a large number of German firms,| more panels of the suspended span remained to be 
and several British establishments. | assembled. All of this part of the bridge fell. The 
| wreck of the anchor arm was piled up in indescribable 
| confusion between the anchor and main piers and was 

Tue Shawinigan Water and Power Company will erect | expo-ed at low tide. The cantilever arm and suspended 
a second power station at the Shawinigan Falls, about 85 miles | span fell outside the main pier into deep water and were 
from Montreal, situated on the St. Maurice River. It is to be| entirely submerged, except for a distance of some 50ft. 
designed for a capacity of 75,000 horse-power, which is 20,009 | just outside of the main pier. 


horse-power in excess of the present station. The transmission . . : . 

lines are made of aluminium, and are carried on wooden poles. Before any work in connection with the construct _ 
Current will be generated at 2200 volts, and transformed to 50,000 | of the masonry or superstructure of the new bridge 
volts for transmission to Montreal. could be started, it was necessary that this fallen material 








Up till | 





been constantly engaged on this work. At the present 


In other words, something approaching five thousand tons 
have been removed. 

The magnitude and difficulties of the work cannot be 
appreciated unless one has personally visited the wreck 
and seen for oneself this enormous tangle of huge steel 


loose ends. Every ton of metal moved, whether eyebar, 
chord, or post, must first be cut loose from its neighbour, 
or sub-divided into many pieces before it can be handled. 
The various members are twisted and bent almost beyond 
recognition, yet they are still firmly bound one to the 
other. Only one broken eyebar has been found in the 
whole wreck. Before these eyebars could be removed, 
they had to be broken or cut in two or three pieces. All 
the members radiating towards a panel point still had 
their connections intact at that point. A chord with 
possibly 1000 square inches of cross section, and weighing 
from 50 tons to 75 tons, had to be broken or cut at 
either side of this panel point and then cut into six 
or eight similar sections to bring it within the capacity of 
the derricks. Most of the pieces removed in this way 
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REMOVING THE WRECK OF THE QUEBEC BRIDGE 


(For description see page 532) 
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will have to be broken up into still smaller sections 
before they have a marketable size as scrap. 

When tenders were called for for the removal of this 
wreck, contractors as a rule were entirely at sea as 
regarded the best way of cutting the material or as to 
the probable cost of such an operation. Both dyna- 
mite and the oxy-acetylene flame had been used on work 
of a similar nature, but for dealing with parts of such 
enormous proportions there was absolutely no precedent. 
The operations for the first month or two, were, therefore, 
almost entirely experimental. Various grades and 
strengths of dynamite were tried, as well as gelignite ; 
but it has been found that a 60 per cent. dynamite gave 
the most satisfactory results, everything considered. The 
oxy-acetylene flame has also been extensively used, and 
has shown some remarkable results. 

The choice of either dynamite or oxy-acetylene for 
cutting a member is governed very largely by local 
conditions. Practically all the eyebars have been broken 
at the heads by dynamite, since the sticks could be 
placed between adjacent bars, thus obtaining the full 
force of the explosion. A number of the bars have also 
been driven off the pins in this way, when there was 
little or no tension in the bars. A large panel point or 
heavy pocket of metal could be first torn apart as much 
as possible with dynamite, the oxy-acetylene flame being 
used to free the ends of a member, or generally complete 
the work left unfinished by the dynamite. Where the 
oxy-acetylene flame has been used to greatest advantage 
has been in cutting up the heavy chords and posts into 


pieces that could be handled by the derricks, which have | 


a capacity of not over 10 tons. The webs are first 
separated _by cutting the lattice bars or cover plates, 
and are themselves then cut longitudinally, as well as 
vertically. One web, 4ft. 6in. deep, with a section of 


190 square inches, was cut in 20} minutes with a con- 
In cutting eyebars it 


sumption of 112 cubic feet of gas. 


will give practically the same results as the flame. To 
facilitate handling, the sticks are encased in a rubber 
tube, or wrapped in cloth before being placed in position. 
In this way they may be securely fastened in positions 
which would be otherwise out of the question. If possible, 
the charge is covered with earth or other material before 
firing, in order to obtain the fullest results from the 
explosion, but the best results are obtained when firing 
takes place under water. Up to the present time some 
12 tons of dynamite have been used, or an average of about 
5 lb. per ton of material removed. 

For the present the scrap is being stored on the shore, 
just east of the bridge, and clear of the right of way. The 
material is the property of the contractor. He has 
already shipped several barge loads to Montreal, and will 
have no difficulty in disposing of the entire quantity at a 
good price. 

While the contractor has made remarkably good pro- 
gress up to date, yet he has been working under a con- 
siderable disadvantage. The natural programme of work 
would have been to have started on the top or on the 
sides of the pile, where both ends of the majority of the 
members could be seen and readily got at. In order, 
however, to prepare for the reconstruction of the new 
masonry, it was necessary that the material should be 
first cleared from the vicinity of the main pier. As a 
consequence, the contractor had practically to start in the 
middie and work each way, which has increased his diffi- 
culties to no small extent. These difficulties have been 
further increased by the fact that the ends of the main 
centre posts when they slipped back clear of the pier 
| were driven some 10ft. or 12ft. into the earth in the 
holes left by the false-work piers. The holes being 
| filled with water at low tide has made the removal 
|of this panel point very difficult. The contractor 








| has been working for over three months, and has 


| finally succeeded in clearing the west hole. The east 





CUTTING RIVET 


was found that with a stream of pure oxygen gas one 
square inch of metal could be cut, on an average, in 5% sec. 
with a consumption of 0.4 cubic feet of gas, at a cost of 
1.2 cents for the oxygen gas. 

The torch by which the operator manipulates the flame 
is & small implement with two nozzles, one for the 
acetylene flame and one for the oxygen gas. 
first heated to the desired temperature by the acetylene 
flame, after which the oxygen gas is turned on, the two 
thereafter acting together. Thesteel is cut very rapidly, 
the operation leaving a thin sharply defined slot, not wider 
than that made by a saw. The torch itself weighs only a 
few pounds, and, as a consequence, can be used in any 
point, no matter how inaccessible, so long as it can be 
reached by the operater. The acetylene gas is manu- 
factured on the site, and is led to the torch through a }in. 
hose pipe under a pressure of 10.]b. persquare inch. The 
oxygen is delivered in steel cylinders. each containing 
about 100 cubic feet under a pressure of 1800]b. The gas 
is Jed to the torch through a 4in. flexible steel tube under a 
pressure of about 10]b. per square inch. The oxy- 
acetylene plant was supplied by the Linde British 
Refrigeration Company, Limited, of Montreal. Since the 
beginning of operations some 50,000 cubic feet. of gas 
have been consumed, or an average of 10 cubic feet per 
ton of material removed. 


The heavy part of the work is, however, done with | 


dynamite. Panel points and other points of intersection 
sometimes require many very heavy charges before they 
can be reduced to the size required for handling. Charges 
as high as 80lb. were used in tearing apart the heavy 
shoes on the main piers. Some of these heavy explosions 
have thrown pieces of metal weighing 8]b. or 10]b. 
entirely across the river, a distance of nearly half a mile. 
Dynamite has also been used to advantage in cutting, 
especially where the metal was not too thick. It has been 
found that one stick of dynamite will break a plate }in. in 
thickness. -Two sticks will break a plate lin. thick. 
Therefore, a row of sticks of dynamite in this proportion 


The steel is | 


HEADS WITH OXY-ACETYLENE TORCH 


| hole still contains some ten or twenty tons, but it is 
expected that this will be cleared out within the next 
| week or two. Probably, however, the most difficult part 
| of the work is the removal of the steel that has fallen 
outside of the main pier. All this material lies in deep 
| water, parts of which extend some 20ft. out of the water 
at low tide. According to the contract the steel has to 
be taken down below low-water level. Continuous efforts 
have been made during the past two months to shatter 
this steel with dynamite, but as yet little progress has 
been made. 

It was required that the steel on the main pier and 
100ft south of the main pier should be removed by Sep- 
tember last. This part of the work has been com- 
pleted. The remainder of the steel must be removed by 
May Ist next. 

We are enabled to reproduce herewith an exceedingly 
interesting series of photographs showing the work of 
demolition at various stages and specific instances of 
cutting by means of the oxy-acetylene method. 











‘THE NORTH SEA FISHERIES AND FISHING 
EXHIBITION. 
No. III.* 


HavinG now given the leading features of the various 
engines as they would ordinarily appear to the visitors at a 
show, it will not be without interest to go through the 
cycle of operations necessary to start up each of the 
engines, to endeavour to give a comparative impres- 
sion of their simplicity from a tabulation of visible moving 
parts, and to describe the impressions gained by watching 
the running and handling of the engines on the stands, in 
the hands of those we may presume to be experts. 

The Blackstone : In order to start, first pump up slight 





* No. IL. appeared November 11th, 





pressure in oil reservoir, light lamp, and heat up four bulbs 
one after another; bar engine round into correct startin 
position ; open stop valve on compressed air reservoir 
presuming that this has been left fully charged—open oj) 
feed pump regulator, set cam shaft in ahead or astern 
position as required, and open compressed air valye on 
engine; when started close compressed air valve, 

The engine started each time with certainty and never 
failed to reverse, and handled well both at full speed and 
running slow—on crude oil be it remembered. The contro] 
of the speed by means of a little lever on a ratchet quad. 
rant acting on the governor appeared to be quite simple 
—the movements could be made rapidly and carelessly in 
either direction, apparently without risk of stopping ‘the 
engine when on no load, though perhaps the lever could 
with advantage be made on a bigger scale for use by the 
fishermen, a point which seems worthy of attention oy 
al) the engines shown. The engine runs steadily, though 
not without some noise— the noisiest parts being the gir 
inlets to the compressor and the iulet valves. 

The visible moving parts consist of the four small fue] 
pumps with their governor-controlled wedges and excentrie 
shaft, lubricating oil pump, water pump—at very slow 
speed—vertical shaft to cam shaft with gearing, cam 
shaft, eight rockers to valves, eight valves, and four rockers 
to fuel valves. From observation of the working of these 
parts the impression gained is hardly one of simplicity— 
chiefly, of course, owing to the overhead cam shaft and 
the rather long overhung rockers—but with the exception of 
the fuel pumps and valves, there is nothing excessive in 
apparent complication, and the results gained in a steady 
running crude oil engine may perhaps for the present com- 
pensate for anything of this nature. 

The Bolinders : Light the lamps and heat the vaporisers 
—one lamp to each; turn engine-to starting position, 
turn on fuel, open compressed gas receiver valve for a 
moment, and close when engine starts up. Unfortunately, 
owing to the receiver being empty, the engine could not 
be started when our representative was present. We have, 
however, on other occasions seen the engine working and 
found it to work well, both as to reversing and running 
slow, the control again being by means of a single lever, 
As we were unable to see the engine running at the show, 
we shall say nothing about the visible moving parts. 

The Gardner: Open half-compression lever; pump up 
5 lb. pressure in small fuel tank by hand pump, light the 
lamp on each cylinder and heat up vaporisers, turn on 
fuel, open fuel valve to each cylinder, “ tickle" the feeder 
valves to flood the vaporisers, turn the starting handle 
briskly, and when started close the half-compression cam. 
The control of the speed by the fairly substantial lever 
which varies the tension on the governor spring is simple 
and certain, and does not require great nicety, and the 
action of the governor on the lift of the inlet valves 
enables the engine to run nicely and steadily at low 
speeds ; there is not much noise; the reversing gear is 
very positive and rapid in action. 

The visible moving parts consist of the reciprocating 
fuel pump, six valve lifters and valves, governor bar, 
water pump gear wheels, vertical shaft, magneto shaft, 
and ignition cam shaft. The impression gained is 
certainly one of considerable simplicity and fewness of 
working parts, and general compactness. 

The Griffin: Pump up pressure in fuel tank, open 
smoke-box valve, open oil cock and air cock, and light 
jet in vaporiser ; light lamps under ignition tubes ; when 
vaporiser is hot enough, extinguish jet by turning off fuel 
valve, shut smoke-box valve and ventilator in vaporiser ; 
open fuel cock, spin the fly-wheel, engage fiy-wheel 
clutch, and when well away put out lamps under ignition 
tubes. The starting by the fly-wheel is apparently an 
effective and certain method ; but the engine occasionally 
fired back on starting in a disconcerting manner unless 
the exactly correct mixture was obtained. In this engine 
particularly the levers for the regulation of the oil and 
air appear to be much too small and delicate to put into 
the hands of the fishermen, and look particularly so in 
comparison with the rather massive engine; the adjust 
ment too of the speed apparently required rather careful! 
manipulation, and longer levers would undoubtedly be of 
some help here. When under way and properly regu- 
lated the engine ran steadily, but with a certain amount 
of noise ; but ‘it should be remembered that it has the 
biggest cylinders of any engine shown. 

The visible moving parts consist of the eight valve 
lifters and valves, four ignition timing valves and their 
vertical shaft and horizontal cam shaft, and an automatic 
air inlet valve on the vaporiser. The engine gives the 
impression of being one of the simplest and least compli 
cated in the show, especially in view of its great size. 

The Kromhout: The operations necessary to start this 
engine sound more elaborate than they really are in prac- 
tice, for being started on petrol it must be remembered that 
there is no delay due to heating the vaporisers by lamps 
before the engine is ready to take up its load—a delay 
whith is represented by only a few words of description, 
but in reality occupies about a quarter of an hour. First, 
the petrol receiver has to be filled from the receiver 
on deck; turn aft cylinder into position, give a few 
strokes of the trigger operating the fuel pump of 
this cylinder, turn the fly-wheel half a _ revo- 
lution to get a charge into that cylinder, turn front 
cylinder into position, and give a few strokes of trigger 
operating the fuel pump, and turn the fly-wheel half a 
revolution to charge that cylinder, and then turn back 
again as far as the compression will allow; set the trip 
gear of the magneto on the front cylinder, release the 
trip, and the engine starts on the petrol with full power, 
the petrol being gradually exhausted and replaced by the 
paraffin. It sounds, as we say, more elaborate than it is, 
and no doubt requires a little knack; but the engine 
started well and ran nice and steadily, the revolutions 
being very low and forming a great contrast to some of 
the others on this head. The governor regulating lever is 
on the bridge, and appeared to be capable of being 
handled without special or delicate attention to its exact 
position, the engine speed appearing not to vary greatly 
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under different conditions of load, but the governor could | 
be seen to cut-out for three or four revolutions in succes- 
sion when on no load, and it seemed to operate instan- 
taneously in controlling the speed on variation of the load. 

The visible moving parts consist of the two magneto 
trips, two excentrics to lift exhaust valves, two valves, 


one governor and rod, two fuel pumps, and one friction 


driven rotary water pump, and except for the governor | 
intercepting gear the engine gives the impression rather | 


of a two-cylinder, single excentric steam engine, though, 
of course, it makes more noise than the latter would if in 


ood condition. ' 
The Peck engine being started on compresséd airis another 


case in which the compressed air tank will be assumed to | 


be full. Light the blow lamps and heat the vaporisers ; 
when hot, engage starting cams, turn on oil, open com- 
pressed air cock, and pull starting handle; when well 
away disengage starting cams. We are afraid we did not 
see this engine at its best, the governing arrangement 
being, we were informed, out of adjustment. Under the cir- 
cumstances it is better to withhold any expression of opinion. 
The visible moving parts consist of the water pump, air- 
compressor excentric, starting valve, cam shaft, oil pump 
and governor, and fuel valve, and the engine displays 
much of the inherent simplicity of the two-cycle engine. 

The Thornycroft : The idea of simplicity already referred 
to in connection with this engine is rather emphasised in 
the following section of these notes :—-To start, light lamp 
and heat vaporiser, turn on fuel and prime the vaporiser 
—not always necessary—and turn starting handle, or it 
may be started direct on petrol as already mentioned. 
The engine ran nicely, not noisily, and was capable of 
very fair control by a single lever which, we think, might 
even now be made on a bigger scale; of course, the com- 
paratively small size of the engine assists towards the 
apparent absence of noise and vibration. 

The visible moving parts are the eight valve lifters and 
valves, the governor, magneto and governor shaft, and oil 
and water pump shaft. Under this head it would appear 
to be the simplest engine in the show, although the eight 
valves may make the 
actual total number of 
moving parts slightly more 


| cultural produce. 


steel are now the chief, than any other nation, inasmuch 
as we are more dependent upon the importation of agri- 
Thus, a big and progressive export 
trade in such manufactures as those of iron and steel is 
more essential to us than to any of our contemporaries. 
Germany, America, and other countries have far larger 
proportions of their people engaged in agricultural pursuits 
than we have ; therefore, export trade in manufactures is 
not nearly so vital to them as it is to us. But it is 
probable that Germany will this year, on a tonnage basis 
at all events, beat us in the exportation of iron and steel. 
It is time to take stock. It is time to face the facts. 
Commercial supremacy is as essential to British indus- 
trialism as naval supremacy is to British imperialism. 
But the loss of our commercial supremacy in the world’s 
leading manufacturing trade is within measurable dis- 


tance. Look at these figures :— 
Tron and Steel Exports from 
Great Britain. Germany. 
Tons, Tons (metric), 

1897 _ . .. 3,318,000 768,600 
1898... 2,902,000 ... . 847,000 
1899 Z ea” . 777,000 
1900... .. 8,213,000... . 838,000 
1901_ .. 2,617,000 .. 1,410,000 
1902 3,241,000 2,126,000 
190% 3,209,000 2,199,000 
1904 3,366,000 2,770,000 
1905 3,721,000 3,349,000 
1906 4,682,000 . 3,666,000 
1907 5,311,000 3,455,000 
1908 .. 4,233,000 3,732,000 
1909 . . 4,380,000 . 4,044,000 
*1910 .. 3,554,000 . 8,575,000 


* First nine months. 


It was in 1897 that the German syndicates started 
their carefully organised system of pushing sales in 
foreign markets, mainly by means of the co-operative 
export bonuses, or bounties. When the German home 
demand has been brisk the export bounties have been 
low, if not withdrawn. When the home demand has 





in number than in one or 
two of the other engines 
with a less number of 
cylinders. A point worth 
considering is that it is 
particularly free from 
moving parts liable to 
accidental damage 
through fouling a rope, 
&e., or to cause injury to 
the crew. 

While we have spoken 
somewhat highly of the 
apparent simplicity of the 
Thornycroft and Gardner 
engines, we think it will 
be generally admitted that 
they are of a rather differ- 
ent type from the other 
engines, and appear to be 
more suitable for installa- 
tion as auxiliary power 
on boats which depend 
primarily on their sails, 
whilst other engines are 
on lines more calculated 
to take the place of the 














present steam engines. 

Having now described 
in some _ considerable 
detail the mechanical 
features of the engines 
on show we will, as forecasted in our introductory 
remarks, make brief reference to the Dan engine— 
see Fig. 10—another continental importation now 
manufactured by Ransomes, Sims and Jefferies, of 
Ipswich, an engine of very similar type to some 
of those exhibited, and one which we should have 
thought particularly well suited for installation on fishing 
smacks. We think the best way toformulate our remarks 
will be to give simply the leading features, as already 
mentioned for the other seven engines, in order 
to render easy a comparison of this engine with 
those shown at Yarmouth. 
working on the four-cycle principle, has three cylinders, 
and gives 45 brake horse-power at 300 revolutions per 
minute. 
at starting only. The fuel used is paraffin, which is pumped 
into the cylinder head. Starting is effected by a handle 
on a chain and free wheel ; reversing is effected by means 
of a reversible blade propeller ; lubrication is by sight feed 
drips. The total length of the engine is 14ft. 2in., and the 
weight 8000 lb., which gives 177 lb. per brake horse-power. 
The cost of the engine without reversing gear is £424, 
equal to £9 4s. per brake horse-power, or £544 for a 
60 brake horse-power engine at the same rate, as per 
Table II., the interest at 5 per cent. working out to 
£28 4s. per annum. The fuel, at 6d. per gallon, comes to 
5d. per horse-power per hour, or £125 for 60 horse-power 
for 1000 hours, a total of £153 4s. without repairs. 








GERMAN COMPETITION IN IRON AND STEEL. 


(From a Correspondent. ) 

Since 1897, when the German coal, iron, and steel 
syndicates established their export bounty policy, we 
have been provided with a striking object lesson in com- 
mercial economics—a lesson which we in this country 
should ponder seriously, for as a result, mainly, of the 
German bounties Great Britain is in danger of losing her 
long held supremacy in iron and steel exports. And this, 
indeed, is a matter of profound national consequence. 
Consider the position. We are more dependent upon the 
exportation of manufactures, of which those of iron .and 


The Dan S 45 engine, | 
| apart from the bounty feeding of the higher branches of 
manufacture in the German industry, the bald export 


The ignition is by a hot bulb heated by a lamp | 


Fig. 10O—-THE DAN MARINE OIL ENGINE 


been slack the bounties have been put up in order to 
stimulate exportation. The results of this system, not 
merely in advancing German trade, but in their effects 
upon our trade, are highly interesting. By means of 
these bounties German steel has got into markets hitherto 
regarded as British preserves, and has been “ dumped” 
into this country, practically at the gates of our own steel 
mills, below actual cost of production. Thus, both our 
home and our foreign trades have been hit by the German 
export bounties, and we now stand in imminent danger of 
losing first place as an exporting country. Apart from 
the dumping of German steel in our own markets, and 


figures are highly significant. In 1898 the German 
bounties were high, and we had these figures :— 


Tron and Steel Exports from 
Britain. Germany. 
Tons Tons (metric). 
DE eases ses sce. SE ace: nce 
ee 847,000 


1898... ... ... ... 2,902,000 








Decrease 416,000 Increase 79,000 


In 1899, owing to a vigorous home demand in Germany, 
the bounties were reduced, and then there was this 
result :— 


Tron and Steel Exports From 
Britain. Germany. 
Tons. Tons —* 
1898 ... 2,902,000 ... ... ... 847,000 
1899... 3,368,000 777,000 


Increase 466,000 Decrease 70,000 
From 1900 to 1905 the bounties were in full force prac- 
tically uninterrupted, with this result :— 
Tron and Steel Exports from 











Britain. Germany. 

Tons. Tons (metric). 

WOOO icc clay Set i  ew> Taser ack! 
1905... ... ... 3,721,000 3,349,000 
Increase 353,000 2,572,000 


During the greater part of 1906-7 the bounties were 


suspended, for trade was brisk, and then we got these 


figures :-— 
Iron and Steel Exports from 








Britain. Germany. 

Tons. Tons (metric). 

1005... a. sec SAME OOO .%...0 ce SRO 
007s Sc 3.2) es 3,455,000 
Increase 1,590,000 "106,000 


The year 1908 started in depression, the bounties were 
therefore re-introduced, and have this year been put up to 
the maximum. Now we get this record :— 


Tron and Steel Exports from 








Britain. Germany. 

Tons. Tons (metric). 

19007.. ... .2.. »». BSE 3,455,000 
1909 ... ... ... 4,380,000 4,044,000 
Decrease 931,000 Increase 589,000 

*1910 - see eee 8,554,000 se ese 3 579,000 


* First three quarters. 

Thus we find that whereas at the time of introduction 
of the German export bounty policy we exported more 
than four tons of iron and steel for every ton exported by 
the Germans, our rivals have now just about drawn level 
with us. Within the last ten years German iron and steel 
exports have increased by nearly 400 per cent. What 
are we to look forward to in the next decade? We are 
being rapidly overtaken in the race by Germany, not 
because we lack cheap and abundant and convenient 
supplies of raw materials, not because we lack capital, or 
labour, or skill, but mainly, if not entirely, because we 
are too conservative, too old-fashioned, too narrow- 
minded, and too mistrustful of one another efficiently to 
organise ourselves, our industria] and commercial] forces, 
and show a solid front to our competitors. In a word, 
Germany's great progress is mainly due to efficient 
organisation, while our comparative lack of progress is 
mainly due to lack of efficient organisation. The lesson 
is plain and unmistakable—British industry must 
organise or perish. 

In order to understand how the German export bounty 
system operates, it is necessary to note that industrial 
syndication is more complete and effective in the iron 
group of trades in Germany than in any other great in- 
dustry anywhere. In that country the production, sale, 
and price of all important materials and articles of iron 
manufacture, from coal and ore to nails and sewing 
machines, are controlled by a trade syndicate. It 
must also be noted that a German syndicate does 
not, as a rule, control any works, as such, like 
the American trusts, but simply the products of the 
works. Thus a German concern manufacturing a 
dozen different articles may be a member of a dozen 
different syndicates, and not a unit of & single corporation. 
Thus there are ore, coal, coke, pig iron, steel, plate, bar, 
rail, wire, and machinery syndicates—about forty all 
told in the metal group of trades. Besides these 
special article syndicates there are in some cases local 





'or district unions. For example, until quite recently 
| there were four district pig iron syndicates, each with 
| local autonomy, but subordinate to a national union 
on national questions. These syndicates work in wonder- 
ful harmony, considering the frequent conflict of interests. 
Indeed, they reflect faithfully the military character of 
the country. 

The usual method of procedure is fora number of the 
expert officials of the syndicate to visit all the works 
associated, record their geographical situation, transit 
facilities, mechanical equipment, productive capacity, and 
special aptitude for any class of work. Then output is 
regulated, orders are allotted, and prices fixed by the 
syndicate. Each establishment geis its due share of the 
work available, regard being paid to the position and 
capacity of the works. For example, a Russian or 
Austrian order would, other things being equal, be 
allotted to a Silesian firm, while an English or French one 
would go to a Westphalian shop. The country is mapped 
out into trading zones, and everything possible is done to 
avoid waste, overlapping, delay, and high cost of transit. 
These German syndicates are really manufacturers’ trade 
unions and co-operative societies combined. Their 
officials and agents attend to a wide variety of commer- 
cial, legal, and other matters in the interests of their 
constituents. Raw materials are bought and finished 
products sold on the most highly organised and econo- 
mical lines. 

It was in 1897, as mentioned, that some of the German 
syndicates adopted the export bounty policy. Since then 
the iron and steel manufacturers have been subsidised 
in respect of goods produced for export, with the result 
set out above. The unions controlling fuel, iron, raw 
steel, &c., have supplied materials to the rolling mills and 
others engaged in the higher stages of manufacture at 
cheaper rates when such materials have been required for 
manufacturing for export than when needed for goods for 
the home market. From time to time the bounty rates, 
or differences between home and export prices, have been 
increased or decreased in response to the fall or rise in the 
home demand, the primary object being to effect the 
fullest possible employment for the steel works, even when 
the domestic trade has been slack. When home trade 
has been good the bounties have been low ; when home 
trade has been bad the bounties have been put up in 
order to push exports. Thus we have the spectacle of 
German exports increasing most when trade is slackest. 
Mainly through the cperation of these co-operative 
bounties German iron and steel goods and machinery 
have secured a strong and apparently permanent footing 
in foreign markets. This great growth of German com- 
petition is not, therefore,so much a question of cheap 
production as of efficient organisation in the matter of 
distribution, or sale. 

On this question of international competition it cannot 
be too often repeated, or too strongly insisted, that we 
possess such a combination of natural, geographical, and 
human advantages as an iron and steel country that we 
ought not to allow any nation to come anywhere near us 
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in the volume of exports of iron and steel products. We 
can mine minerals, we can assemble raw materials at 
furnaces, we can smelt iron, we can make steel, and we 
ean put the finished products on board ship, just as we 
can build a ship and her engines, generally at a less cost, 
quality for quality and ton for ton, than the keenest and 
cleverest of our competitors can. Here we have the raw 
material supplies, the smelters, the rolling mills, and the 
shipping ports all practically side by side ; whereas in the 
chief competitive countries —Germany and America, for 
instance—the fuel, the ore, the plants, and the ports are 
all widely separated. Coupled with our natural and 
geographical favours we have sound capitalisation and 
specially skilled labour. Furthermore, 
amount of British capital is involved in railroad and 
other building abroad which calls chiefly for steel goods, | 
and we have an immense colonial empire in process of 


development and with a huge consumptive capacity for | 5 - if 


iron and steel. In view of these facts we ought easily to | 
retain the supreme position as an iron and steel exporting 
country. But we are being overtaken. We are being 
overtaken by Germany, not by virtue of that country’s 
superior resources—for they are not superior—but by 
virtue of Germany’s superior industrial and commercial 
organisation. 
No matter how strongly we may be opposed, either by | 
conviction or prejudice, to some of the principles, or | 
effects, of combination, we must recognise that we have 
got to meet in the markets of the world closely combined 
competitors. Whether we combine or not, we have got 
to conform to the trading methods and prices, and submit 
to the competition, of combined rivals, and we have now 
reached a stage in our commercial development where we 
have got to combine our forces or be elbowed out of the 
international race. If we value our manufacturing and | 
commercial supremacy, and what this implies in work, 





an enormous | 


addition to that of Loch Katrine. 

For a time this project was held in abeyance, as there 
was no immediate necessity for its execution. In 1902, 
however, the original plans for the Loch Arklet scheme 
were somewhat altered, and a Provisional Order was 
obtained authorising their construction on a somewhat 
larger scale. 
| _ At the present time Loch Arklet is a small sheet of water 
| about a mile long, lying in a glen between Inversnaid on 
| Loch Lomond and Stronachlacher on Loch Katrine—- 
| see Fig. 1. From its western end the Arklet Water 
drains into Loch Lomond, this burn forming, where it 





also sought and obtained parliamentary permission to | a- 
utilise the adjacent catchment area of Loch Arklet as an | the east end of the Loch an inlet basin will be 


quarter below the present western end of the Loch, At 
i constructed 
whence the water will flow through a tunnel excavated jp 
the higher ground at this point, and after passing pe 
gauge weirs, will descend into Loch Katrine by way a 
channel in the steep banks which fringe the Loch a little 
below Stronachlacher. “4 

The dam atthe western end will, when finish 
length of 1100ft., and is being constructed o 
cement concrete, faced with freestone ashlar. 


ed, have q 
f Portland 
It will have 


a width of 12ft. on top throughout, spreading out at the 
ground level to 34ft. at the central section. Vigs, » and3 
show respectively an elevation and a section of the dam, 


A spillway, 200ft. long, is being provided for dealing with 
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wages, wealth, and welfare, we must organise our in- 
dustry, alike on its productive and distributive sides. 
The world’s demand for iron and steel goods is rapidly 
increasing. The trade is expanding. The trade is 
available—it is in the market for the lowest tenderer to 
secure. Then let us see to it that we so modernise our 
methods, cheapen our costs, and so organise ourselves 
that we can claim that share of the world’s trade to 
which we are entitled by virtue of our natural, our 
financial, our economic, and our imperial resources, 








THE LOCH ARKLET EXTENSION OF THE 
GLASGOW WATER SUPPLY. 


THe Loch Katrine Waterworks, while yielding a supply 
of water of almost unrivalled purity to the Glasgow 
district, have long been recognised as possessing certain 
limitations. From the outset it was seen that the 
growing demands of the city and its surrounding suburbs 
would, in the not far distant future, outstrip the 
maximum volume of water which the Loch in its natural 
form could furnish. In 1859, when the works were 
opened, one aqueduct was sufficient to bring all the water 
required from the Loch to the city. But in 1885, fore- 
seeing the needs of the populace, the Corporation had to 
contemplate the laying of a second aqueduct. By an 
Act of Parliament secured in that year powers were 
obtained to make this addition, and to increase the total 
a i capacity of the Loch by artificially raising its 
level. 

By June, 1901, these works had been completed. To 


enters the latter Lech, the well-known and picturesque 
Falls of Inversnaid. The district is, of course, a favourite 
| amongst tourists, and, as will be seen later, this fact 
| had to be taken into consideration by the contrac- 
| tors for the work. To many of our readers the ground 
' is, no doubt, familiar, but for the benefit of those who 
have not visited the neighbourhood, we may briefly 
| indicate its chief features, as by doing so the difficulties 
| which the contractors have to face in carrying out their 
| work may be appreciated. 

From Inversnaid a coach road passes through the 
| Arklet Glen to Stronachlacher, the distance between 
| these two places being about five miles. Loch Arklet, 
| however, lies well above both Loch Lomond and Loch 
| Katrine, so that at each end of the valley there is a steep 
| descent. Indeed, after passing through the glen for about 
| three-quarters of a mile from Inversnaid the road reaches 
| a height of over 530ft. above the level of Loch Lomond. 
| From this point the ground in the glen remains fairly 
| level for about 2$ miles, and it is towards the Loch 
| Katrine end of this level portion that Loch Arklet is 
| situated. From the east end of Loch Arklet the ground 
| again rises, then finally descends abruptly to the shores 
of Loch Katrine, although at this end the descent is not 
| so long as at the other, as Loch Katrine is situated ata 


| higher level than Loch Lomond. It will, perhaps, assist | 


| our description if we give the heights of the three lochs 
| above Ordnance Datum. These are:—Loch Lomond, 


STRONACHLACHER, 
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Fig. i—PLAN AND SECTION 


the great regret of many visitors the alteration in the 
level of the Loch resulted in the almost total disappear- 
ance beneath the waters of the celebrated Silver Strand. 
But Glasgow was now in possession of a source of 
water sufficient at all events for its immediate 
needs. The combined capacity of the two aqueducts 
thus laid is 110 million gallons per day, and as the present 
consumption is about 65 million gallons it will be seen 
that, as far as aqueducts are concerned, full provision has 
been made for the water supply for some considerable 
time to come. 

On the other hand, the augmentation of the volume of 
water in the Loch brought about by raising its level, 
while no doubt considerable, could not be ex- 
pected to cover the requirements of the city for a 
great a length of time. Accordingly in 1885, when 
seeking powers to raise the level of Loch Katrine and 
. lay the second aqueduct, the Corporation of Glasgow 


OF THE ARKLET VALLEY 


26.90ft.; Loch Arklet—present level—454.25ft. ; Loch | 


Katrine, 372.91ft. 


| trenching work has also been finished. 


| 
| 
| 
| 
| 


Fig. 2—THE LOCH ARKLET DAM 


the overflow, while there will be two culverts through it 
for delivering compensation water to the Arklet burn. 

At the site of the dam, the geological formation con- 
sists of hard schistose rock overlain by deposits of 
boulder clay and till, the whole being covered with a 
thick layer of moss. In order to get a good water-tight 
foundation for the dam a trench is being cut down 
through the moss and till into the solid rock. This 
trench is 34ft. wide. After reaching a certain depth it is 
continued down a further 10ft. in the form of a tongue 6ft. 
wide. The whole trench is then filled with a cement con- 
crete, consisting of three parts of broken stone and two 
parts of sand to one of cement. When the ground level is 
reached the masonry work commences and is carried up 
to the top of the dam. Fig. 4, and some of the views in 
our two-page Supplement, show the work of excavating 
and concreting the trench in progress. A portion of the 
dam at the north end, as shown in one of the engravings 
referred to, has now been completed, while much of the 
In Fig. 6 a 
general view of the works at the dam site is given. 

The tunnel at the east end will be 840 yards in length, 
and will have a slope of 1 in 2000 towards Loch Katrine. 











Fig. 3—S"CTION OF THE DAM 


It will be 11ft. high, with a width of 12ft. at the springing 
of the arch. As far as the work has gone at present 
some considerable difficulty has, we understand, been 
experienced in driving this tunnel, as the ground here 
consists of wet boulder clay in the upper half and hard 
rock in the lower half of the tunnel. 

It will be seen from the map of the district, Fig. 1, that 
| the coach road crosses the north-west corner of the area 


The general scheme of the work now in progress, as | ultimately to be occupied by the Loch. This naturally 
amended by the Order of 1902, is to raise the level of | involved diverting the road, as shown, for a length of about 


Loch Arklet by 22ft., thereby extending its area from | a mile. 


about 200 acres to about 550 acres. Once again Glasgow’s 


We have already remarked on the mountainous 


demand for water will thus necessitate the destruction of | character of the site on which the work is being carried 
| features of historical interest. It is needless to remind | out. To transport the material required for the works, 
our readers that we are now dealing with a portion of the which, taking everything into consideration, will involve 
Rob Roy country. Near the southern shore of Loch | a total weight of 40,000 tons, is therefore a matter 
Arklet, and, we fear, within the proscribed area, stands a | requiring much careful consideration on the part of the 


house rendered famous as the early home of the redoubt- 
| able MacGregor’s redoubtable wife, Helen. 


contractors. The nearest railway station, Aberfoyle, is 
15 miles distant from the site, so that it was from the 


We have already indicated that the Arklet valley | first recognised as impracticable to cart the material from 


| drains towards Loch Lomondside, at first with a gentle | this place. 


slope, and then almost precipitously. The scheme, there- 


On the other hand, Balloch, at the foot of 
Loch Lomond, is about 18 miles from Inversnaid, and it 


| fore, for raising the level of the Loch involves the con- | was ultimately decided that all the material should be 
struction of a dam across the valley about a mile and | brought by rail to thia station, and then taken up [och 
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CONSTRUCTION OF THE LOCH ARKLET WATER SUPPLY WORKS 
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Fig. 4—CONCRETING NORTH END OF TRENCH Fig. 5-ROPEWAY AT LANDING STAGE 
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Fig. 6—THE WORKS AT THE DAM 


Lomond in barges to Inversnaid. But to get the material | iron pipes, gravel, sand, cement, timber, stones, pieces of will adjust itself to any expansion which may take place 
from Inversnaid inland to Loch Arklet now became a | machinery, &c. In the case of loose material, such as in the ropes. To effect this the ropes pass over pulleys, 
difficult problem. The distance from Inversnaid to the | sand, cement, &c., iron skips, having a length of 6ft., a and have attached to them weights of 26 tons and 16 tons 
site of the dam is, it is true, only 1} miles, but so| width of 4ft. and a depth of 1ft., are employed on the line. | respectively, which are suspended within a pit, so that 
steep is the road that a horse and cart could barely | These skips are suspended by a flexible connection | they may be free to move up and down. The endiess 
take 10 cwt. at a time, so that the process of/| attached to a cross beam running between the two | hauling rope lies immediately beneath the burden ropes, 
transport would be costly and tedious. Again, the use of | hangers of the pulley carriages—see some of the views in | and is driven by a 55 horse-power electric motor situated 


aesy 





i the narrow coach road for carting purposes must have | the Supplement. By employing two pulley carriages the | at the dam site. About twenty minutes is occupied by a 
| seriously interfered with the tourist traffic on it during | load is prevented from twisting round, while the flexible | car in travelling from one terminal to the other. 
; the summer months. | connection ensures that the skip shall always be hori- Although it might appear that the work and expense of 


It being evident, therefore, that mechanical means | zontal even on the steepest portions of the incline. For erecting such a ropeway could hardly be justified by the 
would have to be resorted to to bring the material from | transporting timber, pipes and like articles, the load is limited time for which it will be in use, it should be borne 
loch Lomondside to the site of the operations, it was | attached directly by chains to the cross beams. The | in mind that, quite apart from the reduced cost of trans- 
made a condition of the contract with the Corporation | average net load carried by each car is about 25 cwt., so | port already wientioned, the contractors will incur no 
that intending contractors should name a sum for! that,as twenty cars can do the journey per hour, the | expense for the upkeep of roads, and will be able to carry 
installing and operating a suitable wire-ropeway and | capacity of the line is 25 tons. This, on occasion, can be | on work in snowy and frosty weather—a matter of im- 
landing-stage. The particular type of ropeway to | increased to 50 tons per hour. portance in view of the climate and character of the 
be used was left to the judgment and practical ex-| The starting point of the line is on a pier built out into | district. It can be well understood that the erection of 
perience of the tenderers. The successful contractors | Loch Lomond, a little below Inversnaid. Here every- | the ropeway was in itself quite an undertaking. Manual 
decided upon the erection of a Bleichert aerial rope- | thing has been provided for quickness and ease in un- | labour alone was available for hauling the materials 
way for this purpose. We understand that with | shipping the material and attaching the loads to the cars. | required for it up the steep slopes. Concreting was used 
carts and horses it was estimated that the cost of | Both here and at the dam site the coupling and uncoupling | for the foundations of the pillars, and at several points 
i transport would work out at about five shillings per ton, | of the cars is effected automatically. Fig. 5 anda view where projecting rocks would have interfered with the 
i while with the ropeway this figure would be reduced to|in the Supplement give some idea of the apparatus passage of the skips blasting operations had to be 
; nearly half. The line of ropeway as constructed under | employed at the shore station. The line itself is on the | resorted ‘to. The plant was supplied by Adolf Bleichert 
; this scheme has a length of about 7000ft., with a total | two-cable system. There are two fixed burden ropes and Company, of Leipzig, and was erected by the con- 
‘ rise of 525ft. The nature of the ground may be judged | running side by side, and supported from cross arms ona | tractors for the Loch Arklet works. 

from the fact that in places near the shore the rope has | series of lattice-work pillars, following the contour of the | Other machinery employed on the site includes two 
E an inclination of lin 14. After rising until a point about | hillside. One of these ropes is 14in. in diameter, and on | 40 horse-power air compressors situated at the dam and 
4 a mile inland has been reached, the line becomes | this the weight of the loaded cars is borne. The other is | tunnel sites, two stone crushers, a concrete mixer, having 
horizontal, and then dips down gently to the terminus at | lin. in diameter, and supports the unloaded cars on the | a capacity of 30 cubic yards per hour, and several cranes 
the dam. return journey. At the pier end these ropes are anchored, | capable of lifting from three to five tons. The com- 
The loads transported in this way are made up of cast | and at the dam end they are held taut by apparatus which | pressors supply power to portable rock-boring air drills. 
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A view in the Supplement shows the crusher and mixer 
referred to above. All these machines and appliances, 
including the ropeway, are electrically-operated, the cur- 
rent for this purpose being generated on the spot, as 
there is no power-house within 20 or 30 miles. About 
a mile inland from Loch Lomond the contractors built 
a dam across the Arklet water, and from this point 
a 2lin. diameter riveted steel pipe is carried along the 
hillside until it reaches a position directly over the 
landing pier on Loch Lomond. Here it is led downward 
by a 16in. pipe into a small power-house containing two 
Pelton wheels, each of which has a capacity of 135 brake 
horse-power. These drive two 80-kilowatt compound- 
wound generators delivering current at 550 volts. The 
total available head at the power-house is 300ft., and when 
working full load 650 cubic feet of water per minute are 
used. From the power-house the current is led by cables 
over the hills and back into the glen to the dam site and 
tunnel workings. 

It is estimated that the works now in progress will 
provide an additional supply of water amounting to 
10,000,000 gallons per day, so that Glasgow’s total require- 
ments of 75,000,000 in the near future will be provided 
for. The work has now been proceeding for about 
eighteen months, and it is expected that another year and 
a-half will elapse before it is completed. The contractors 
for the work are Messrs. Charles Brand and Son, of 
Glasgow, who secured it on a tender of about £100,560. 
To them, Messrs. Bleichert, and Mr. J. R. Sutherland, 
the city water engineer, we are indebted for certain 
particulars contained in this article, and for the illustra- 
tions accompanying it. 








A CASE OF MARINE SUPERHEATING. 





THE best evidence that we can hope to expect as to 
the effect of superheating on the economy of marine 
engines is to be found in engineers’ logs, and it is with 
a good deal of pleasure that we now lay two before our 
readers. The vessel in question is the Luque, belonging to | 
Messrs. McAndrew and Co. She is, it is true, only a small 
ship, her total power with superheated steam being under 
600, but whilst owners of larger vessels are unwilling to test 
superheating, we must be content with the testimony 
afforded by small ships. It must, moreover, be admitted 
that the comparative results are not strictly fair to 
saturated steam, for the overhaul of the engines that was 
necessary before the change was made no doubt assisted 
the superheat; but, on the other hand, in the series of 
runs of which we give the logs, the valve gear had not 
been modified—as it was subsequently—and we get the 
great inequality in the distribution of power in the three 
cylinders, which is shown by the first set of superheater 
cards. The comparison between the cards Figs. 1 and 2 
is extremely interesting and instructive. Except that 
those shown in Fig. 1 were taken with saturated steam at 
156 lb., and those shown in Fig. 2 with superheated steam 
at 175lb., the conditions were practically the same. 
Notice that with superheat the bulk of the power is 
developed in the first cylinder. This card gives 275 horse- 
power, whilst under the old conditions it gave 180 horse- 
power. On the other hand, the second cylinder which 
originally gave 232 horse-power, under the new developed 
only 180. Such marked inequality was of course inimical 
to the superheat, and when occasion permitted the valve 
gear was so modified that the cut-off in the I.P. cylinder 
could be adjusted, with the result shown in Fig. 3. 




















Fig. 1 


With Saturated Steam, 
19ft. 44in. 


vote the, ‘ny llgtE ar ae eee 
Loaded ship, Blyth and Malago, May 9th, 1910. 
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Fig. 2 


With Superheated Steam before Correction of Valve Gear. 
Mean draught ... ... ... ... ... ... 19ft. 4din. 
Loaded ship, Jarrow and Tarragona, July 8th, 1910. 
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With Superheated Steam after Correction of Valve Gear, 
Part loaded ship, Lisbon and London, September 25th, 1910. 


Mean draught 15ft. 54in. 
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A REPORT from Kansas states that the supply of natural 
gas in the vicinity of Iola has been so greatly reduced that quite a 
number of industries in that section will remove to other places. 
It has been an important manufacturing district for the past 
fourteen years, covering the period after the discovery there of 
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DOCKYARD NOTES. 


THE French destroyer Cavalier, of 600 tons displacement 
which was built by La Société Anonyme des Chanticrs ¢ 
Ateliers Augustin Normand, has recently made a high-speed 
official trial of six consecutive hours’ run. The speed realised 
was 31.02 knots, the guaranteed contract speed being 28 knots 
Two other destroyers of this series have already carried out 
their high-speed trials, these being the Fantassin, built py 
the Forges et Chantiers de la Mediterranée, and the Janissaire 
constructed by the Chantiers et Ateliers de Penhoet. During 
the six hours’ trials the speed maintained by the first nameq 
was 29.117 knots, and of the second 28.5 knots. Both of 
them were therefore faster than the guaranteed speed. 








ARRANGEMENTS are being made at Portsmouth for the 
acceptance trials of the battleship Neptune, which wil] he 
carried out on November 16th and 17th. 





WHILE the destroyer Ranger was off Selsey Bill on the 
morning of the 5th inst. a ketch was noticed in distress, ind 
the Ranger went to her assistance. In getting alongside she 
must have touched the gravel bank, or come into contact 





with some submerged object, and sustained slight damaye to 
her propellers. The Ranger was in no actual danger and 
developed no leak, but she was disabled, and a signal wa, 
made to Portsmouth for assistance. In response a Govern 
ment tug was sent out, which towed the destroyer back t» 
harbour. Late on Sunday afternoon she was placed in dock 
for survey and repairs. 

THE Admiralty are taking steps to put the existing coast 
guard stations around the coast in good order, and where 
required new stations will be erected. This decision has 
been arrived at in consequence of its having been decided by 
the Admiralty that the men of the coastguard service shail 
not be transferred to the Customs and Excise Department. 





THE old battleship Edinburgh, which was last year used 
as a target ship for experimental purposes, was towed away 
from Motherbank, in the Solent, recently, to be broken up in 
the Thames. 


THE old three-decker, Pembroke, ex Duncan, which was 
built in 1862, has arrived at Charlton to be broken up. 





AS the result of negotiations between the Admiralty and 


| the Harwich Conservancy Board, a re-arrangement of the 


moorings of the boats of the First Destroyer Flotilla at 
Harwich will be made, and moorings for nearly forty 
additional destroyers and their attached cruisers and scouts 
will be put down. 





THE naval situation has been discussed by Mr. John 
Leyland and Lord Charles Beresford. The former, in a 
letter to the Times, declares that the expansion of the German 
navy is in strict accordance with the Navy Law. He says 
that the average time that elapses between the placing of the 
order and the actual laying down of the keel in the German 
yards is five or six months, and so he finds nothing abnormal 
in the laying down of this year’s four armoured ships. He has 
recently been paying a visit to German dockyards, and he de 
clares that three of the 1910 programme had not been laid down 
in September. He does not credit the report that the introduc- 
tion of the 13.5in. gun has so taken the German Admiralty by 
surprise that it has retarded their new construction. It is 
still unknown, he adds, whether the four German ships in 
question will mount the 12in. or a gun of larger calibre. 
His strong point, though, is that their completion will not 
be delayed, and that the ships of the 1909 and 1910 pro- 
gramme will not be accelerated beyond the normal conditions 
provided in the Naval Law. Lord Charles Beresford replied 
to Mr. Leyland. After recapitulating the statements in 
Parliament by responsible Ministers concerning the accelera- 
tion of the German programme the Admiral specially refers 
to the announcement by the Prime Minister that in the years 
1913-14 Germany will have 21 battleships of the modern 
type to 25 possessed by this country, and that margin of 
superiority as regards one Power alone is, says Lord Charles, 
wholly inadequate. But whether Germany intends to build 
21 by that date or 17, it is certain that she is able to build 
21, and that, without altering the terms of the Navy Law, 
she can, if she chooses, add several more. Furthermore, in 
1913-14, or a little later, ‘‘ it is certain,’’ adds the Admiral, 
‘‘that a force of eight new battleships belonging to the other 
two members of the Triple Alliance will be stationed in the 
Mediterranean, and, unless we are to abandon that station, 
we must place there an equivalent force.’’ The remedy for 
this disquieting outlook is, in the opinion of the Admiral, 
the adoption of a new Naval Defence Act, and the construc- 
tion of more ships with borrowed money. 





THE London correspondent of the New York Sun cables 
that it would be well for the British Admiralty to keep an 
eye on the Bethlehem Steel Works in connection with the 
guns for the new German Dreadnoughts. The Bethlehem 
Company, the correspondent says, has refused contracts 
because it has as much work as it can do, and this work is 
not ‘‘entirely for the American navy, which is, perhaps, 
suffering to some extent on account of the work being done 
for the German Government.’’ ‘‘It is also known,’’ says 
the Sun correspondent, ‘‘ that the Bethlehem Works have, 
and have had for some time, a 14in. gun—a thing which no 
European firm can turn out at present, Perhaps, then, 
Germany’s answer to Great Britain’s new gun will come by 


. , 


way of America.’ 





‘“ THE’ Navy League Annual ”’ gives the dimensions of the 
docks now under construction at Portsmouth. The new 
dock (No. 16) which is being built alongside of the new lock, 
will, itis stated, be 1000ft. in length over all, and 980ft. long 
over the blocks, width at entrance 100ft., depth of water on 
sill 35ft. The floating dock will be 700ft. long over all, 680ft. 
long over the blocks, 150ft. wide at the entrance, with a 
depth of water at the entrance of 40ft. The lifting capacity 
will be 40,000 tons. 





GREAT importance is attached in French naval circles to 
the steam trials of the new battleship Voltaire, which are about 
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A CASE OF MARINE SUPERHEATING 
Daily Averages of Steam Pressures, Temperatures, Revolutions, dc., on a Voyage from Blyth to Malaga, Loaded Ship, Mean Draught 19ft. 44in. May, 1910. 
SATURATED STEAM, 
Pressure of steam, | | Indicated horse-power. Temperatures, Fahrenheit. ie % 
| Revs, P ee p re ; i oo | 2 oy 
Inte. a2 a | me el | ee | me | ue, meek lame pipe. z M.P. Heed, : af as ae Sea. at work. les 23 
3 ag id 3B casing. 2 Cs £8 Bs | 3 | é 
Oe ae 2 pin EUAN aay Rel shine mene : Salpeate BES ig) ‘ Ce | ies 
May 8 150 40 3 25 59 2 — 626 — 150 110 100 87 70 ~=—50 4 00 | 1] 
9 | 152) ¢4 4 244 | 61 1% | 180-4 232-3 173-7 «586-4 355° approx. 662 280° approx. 150 110 100 | 91 70 48 8 00 | on ae 
10 «6150 dl 4 25 62 1y ~ 735 _ 10 | 110 (100 89 72 49 | «12 | 8 | 7 
1 | | « 4 24h 62-5 DY - - 703 160 110 100 9% 80 52 10 00 | 9 | 81 
2) i, oe et 1 724 ¥ 155 110 100 «ot 802 | 8 | 8 | CT 
Ta Oe oe ee Py 1} or 716 156 110 «100 «98 86s 52, 8 OO | 8 | 7 
14 | OE | 44 4 Mh | 61-3 | 12 665 155 110 | 10 9 82 = 57 | 10 00 | 8 | 76 
5 | 1 i Se ee lf 1} 662 a 155 115 | 10 | 94 | 88 | 6 | 8 | 8| 7 
16 | (145 | 428 | 8h | 626 60 1} = = “= 698 = 166 110 «100 100 «92 = 62 | 10 0 | 10 | 94 


Nore.—Durham unscreened coal. 


buckets of ashes during twelve hours was 36 at 63 1b. per bucket (ashes only), 








The measured quantity of coal consumed during twelve hours was 275 cubic feet at 52 1b. per foot = 
Distance steamed 1606 knots, Speed per hour, 7-7 knots. 








12-8 tons per day of twenty-four hours, The number of 























s.s. Luque, Malaga, May 16th, 1910. (Signed ) GEORGE WARREN, Chief Engineer. 
Daily Averages of Steam Pressures, Temperatures, Revolutions, de., on a Voyage from Jarroe-on-Tyne to Tarvagous, Loaded Ship, Mean Draught 19ft, 4hin. July, 1910. 
SUPERHEATED STEAM. 
Pressure of steam. Indicated horse-power. Temperatures, Fahrenheit. | | 
pe i =e g i ey =z iY, aa Pere Lok a ened $o| #2 
— 2 aglagy s 212) wp. | wp.| up. | ota, | Stomm 2 «2 ¢¥ 2 ge 23158 seu | at work, | Ei | a3 
& AS |-3 r rr 2 | ee gis! a8/g& | ° | a 
: S55 iar EL GN OS gh IRS OR Ba "AR a Pe See ee oy ee 
duly 8 .. és 175 mM. 4 3 244 | 62} 1? 275-3 | 180 134-5 589-8 554 446 257 18 96 78 97 84 54 Nil 7 | 42 
Bo taal Se ee | 1% | ee) Oe 533 482 252 140 102 90 100 &0 60 Nil | 8 40 
10 175 | 354 | 4 | 64 | 4 = — | 548 | 482 257 | 140 | 106 | 88 | 97 | 81 58 2 00 | 6 | 41 
1 170 | 34q | 14 | 24 63 | 1g ; — ‘ 554 | 491 | 258 | 188 | 106 86 | 102 | 86 624 130} 6] 36 
12 175 | 4 | 1 23h | 62} | 19 ae ee om 554 «490s «o255-'—«‘*d“Ksss«d106s—i(asiéi BC ;s«Cd1 | OC 3 20 | 6 | 38 
13 175 | 3 | 1 | 293 | 2 | 19 ee : _ 550 | 494 | 262 «140 | 94 «87 | «2106 | 923; 66 | 4 30] 6 | 36 
14 175 35 1 234 | 62 1} — F52 446 260 141 100 90 104 95 67 5 5 a 39 
i or 174:6/ 35 | 1 234 62 1} — - 558 500 266 145 100 91 104 95 704 | 1 0 6 41 
16... ... ...| 174-8} 35g 14 23 62 | if 570 489 263 148 101 99 106 96 74 10 00 | 8 58 


Nore.—Durham unscreened coal. The measured quantity of coal consumed during twelve hours was 225 cubic feet at 521b. per foot = 10-46 tons per day of twenty-four hours. 
buckets of ashes during twelve hours was 20 at 63 lb. per bucket (ashes only). 


s.s, Luque, Tarragona, July 16th, 1910. 


Distance steamed 1998 knots. 





The number of 


Speed per hour, 8-96 knots. 


GEORGE WARREN, Chief Engineer. 








to take place, as the Voltaire is the first French warship fitted 
with turbine engines. On the result will depend the fitting 
of the six armoured ships in the building programme now 
being completed. It is said that the Minister of Marine, 
with the chief naval constructor, will be present to watch the 
Voltaire’s trials, and that he has given orders for the five 
commandants and five principal engineer officers of the other 
ships of the Voltaire class also to be present at them. The 
Voltaire belongs to the much-discussed ‘‘ Danton ’’ class ; she 
displaces 18,400 tons, and is designed for 19 knots. 





THE battleship Kawachi, of 20,800 tons, which was 
launched at Yokosuka on October 15th, is a sister ship of the 
Settsu, which is to take the waterin March next. These are 
vessels designed to have a speed of 20.5 knots, and they carry 
twelve 12in., ten 6in., twelve 4.7in., and eight smaller guns. 
It is expected that the Kawachi and the Settsu will both be 
completed next year, though some doubt attends this. It is in- 
tended to lay down two other big ships on the berths vacated. A 
sum of £8,000,000, to be spread over five years, is to be ex- 
pended in improving the present programme of naval ‘ im- 
plements,’’ which will be concluded in 1916. 

ACCORDING to the Navy, it has recently been stated by 
the St. Petersburg Press that the two battleships Andrei 
Pervozvannyi and Imperator Pavel I., which have just been 
completed, and are at Kronstadt, but have undergone their 
trials, are in some ways unsatisfactory. They are, of course, 
pre-Dreadnoughts, and have been seven years in hand. It is 
alleged that the deck upon which the men live is below the 
armour deck, and that it was provided, until recently, only 
with artificial light, while the ventilation was so bad that the 
place was almost unbearable. Accordingly, apertures have 
been cut in the upper side armour to admit daylight and air. 
These statements must be accepted with some reserve. 
General Boediger and M. Dimitrieff have been deputed to 
visit the dockyards and report immediately upon the neces- 
sary reforms. The Rossia says the object is to accelerate new 
construction. 





THE new ocean-going destroyer Ruby has been launched 
at East Cowes from the yard of Messrs. John Samuel White 
and Co., Limited. She is the last of the three destroyers 
ordered last year by the Admiralty from Messrs. White, 
being a sister ship to the Redpole and the Rifleman, which 
were launched a few months ago. She has a displacement 
of 770 tons, and will be fitted with turbine machinery, giving 
. — speed of 27 knots. The Ruby will burn oil 
uel. 





DISCUSSING the new 18.5 guns which are to be mounted 
on the latest British Dreadnoughts, the Neue Frei Presse 
(Vienna) considers that after their installation the*warships 
will represent theoretically a greater fighting force than the 


Dreadnoughts of the other Powers. Consequently, Germany 
and other countries will sooner or later be compelled to 
follow Great Britain’s example. The increase in the calibre 
of the British naval artillery involves Austria-Hungary in a 
serious plight. Either she must see her new Dreadnoughts 
cutclassed by the British ships before they are even launched 
in the Adriatic, or, if she follows the example of other 
Powers, she must engage in a new and vast expenditure. 





PUBLIC SLAUGHTER-HOUSES. 


IN a paper read by Mr. S. M. Dodington before the Society 
of Engineers at Caxton Hall, Westminster, on Monday, 7th 
inst., grave charges were made against the slaughter-houses 
and methods of slaughtering animals in this country. Every 
tation of the civilised world, except this country and Turkey, 
says the author, has abolished private slaughter-houses in 
large towns and erected public abattoirs instead. ‘‘ There 
is,’’ he continues, ‘‘ no system whatever of meat inspection 
and slaughter-house organisation in the United Kingdom ; 
and we as a nation quietly sit down and allow ourselves to be 
shamed over this matter by every country in the world 
except Turkey and a few parts of the world inhabited by 
savages.’’ He explains that it is true that many English 
towns have adopted public slaughter-houses, but as the law 
cannot. compel the closing of private slaughter-houses our 
great towns teem with them, and it is found that the public 
institutions are used by only a few butchers. Consequently, 
the latter cannot be made to pay, it is impossible to have a 
trained official in charge, and the whole thing becomes a 
farce. Moreover, such buildings as have been erected meet, 
save in the case of Edinburgh, with his entire disapproval. 
He says of them that at the best they are such poor affairs 
that they are only examples of what to avoid in the future ; 
and again, ‘‘the average English abattoir is a disgrace to 
our national intelligence, and . 
ings could hardly be designed.’’ The new County Council 
public slaughter-houses at Islington are characterised as 
being entirely unsuitable for modern practice, out of keeping 
with the laws of humanity, and very unpractical for the 
handling of live stock and dead meat. In fact, the methods 
of the Admiralty alone at its various dockyards evoke any- 
thing approaching praise, and even in these improvements 
are suggested. 

As‘a reverse side of the picture, we are invited to look 
across the Channel. . Weare told that now-a-days on the Con- 
tinent every town of more than 5000 inhabitants has a public 
slaughter-house. In Switzerland even the smallest communi- 
ties will not tolerate private slaughter-houses, but insist on a 
public abattoir, where all the meat can be killed under in- 
spection. On the Continent generally the abattoir’ is one of 
the finest buildings in the town, is excellently managed, and 


a worse set of build- | 


it pays, because all the butchers are compelled by law to use 
it. It invariably adjoins the cattle market, and has direct 
connection with local railways. Moreover, animals are not 
allowed to be driven through the streets, suburbs, or even 
the rural districts immediately adjoining the town. A 
glowing picture is drawn of a first-class continental public 
slaughter-house. We have not space to reprint it in full. 
Such buildings are open to inspection by all adult men and 
women. In Germany a small charge is made for admission. 


, Apparently the privilege of entry is taken advantage of, and 


it is claimed that the system of admitting the public is good, 
for it assures a fair amount of humane treatment towards 
the animals, and the public can see for themselves that meat 
inspection and hygienic arrangements are properly carried 
out. In fact, it is owing, the author thinks, to this publicity 
that abattoirs have made such progress in late years, 
especially as regards the humane slaughtering movement. 
The cattle market, as has been said, adjoins the abattoir. 
It is invariably under cover. Glazed or smooth bricks take 
the place of whitewash. The animals arrive by train, or in 
special conveyances, at the arrival platform; thence they 
pass to the market, and are sold. From the market they 
proceed to the lairage to await slaughter. Every animal 
is inspected alive by a qualified official, then again after 
killing, and finally the carcase is examined when it 
is ready to leave the building. Condemned meat is 
burnt in a destructor, and doubtful meat is dealt with 
in a sterilising apparatus, and afterwards sold in a 
special shop, on the site, which is open to the public. 
Nearly all modern abattoirs on the Continent are fitted, in 
addition, with a cold storage plant, and make their own 
electric light, while some of them soften the water they use. 
Hot water is obtainable in abundance. The larger, and now 
even the smaller establishments have their own engineers. 
At Leipzig, for example, there are four trained engineers in 


| charge of the engine-room, ‘‘ which is as large as a London 


generating station.’’ This is somewhat vague, but it must 
be a fairly large plant to require four trained engineers. A 
great many further details might be given, but we have said 
enough. A point laid stress upon by Mr. Dodington, is that 
in spite of the magnificence and size of the buildings and the 
conveniences at the service of users, these huge institutions 
—one, with its cattle. market, covers 175 acres—pay their 
way; indeed, in some cases, make money which goes to the 
reduction of rates. 

Usually our engineers ‘are quick to adopt any improvement 
which is introduced abroad, but in the. present instance, 
according to the author, this is not the case. They have 
been proceeding along separate lines, and thése, says Mr. 
Dodington, are entirely wrong; the best we have so far 
produced is, according to him, bad! He does not simply 
condemn, however, without proposing a remedy, and in. the 
paper are drawings and descriptions of what he considers 
right. There is much with which our engineers will disagree. 
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A NEW POWER SCHEME FOR THE GENERAL 
POST-OFFICE. 
No. L. 

For twenty years past the supply of energy for electric 
light and power purposes in the General Post-office 
buildings at St. Martin’s-le-Grand and Carter-lane has 
been derived from generating plants situated in the base- 
ments of the various buildings. Since these plants were 
put into operation great strides have naturally been made 
in the design of steam and electrical machinery, and at 
the same time the demand for power in the post-office 
buildings has materially increased. It is by no means 
surprising to find, therefore, that a new and up-to-date 
power station has recently been designed and put into use. 

The scheme includes a main generating station and 


shaft 180ft. high and 8ft. internal diameter. The firebrick 
lining is provided up to a height of 50ft., with a space of 
2in. between the lining and the main brickwork. Space 
| is provided over the coal bunkers and in a basement 
underneath the stoking floor for the coal and ash convey- 
| ing plant, whilst the feed pumps are placed on the stoker 
| floor. The boiler-house is covered by a flat roof of breeze 
| concrete, with an asphalt course, this having been 
specially designed to carry a water storage tank having a 
| capacity of 5000 gallons. With the aid of the diagram— 
Fig. 4—the cycle of operations in connection with the 
| handling of coal and ashes, and also the circulation of 
| water and steam between the feed pumps, the boilers and 
| turbines, can readily be understood. Fuel is brought to the 
| station in barges which are moored along the river wall, 
and from which the coal will be taken by means of a 15 ewt. 
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Fig. 1—PLAN OF MAIN GENERATING STATION 


three sub-stations. 
Ground-street, on the south side of the river Thames, 
and just at the foot of Blackfriars Bridge, whilst the 
three sub-stations are in the basements at the King 
Edward building, G.P.O West, and Carter-lane. Three- 
phase current at a pressure of 6600 volts is supplied 


from the main generating station in Upper Ground- | 
G.P.O. | motor then raises the hopper on the knife edges, when | into the hotwell 


street to the three sub-stations. At the 
West sub-station the three-phase current is con- 
verted into direct current and the pressure lowered 
to a value suitable for general use. 


| the boiler-house. This crane is shown in Fig. 6. The 
grab delivers the coal into an Ingray weighing machine 
| situated just below the boiler-house roof, this machine 
| automatically registering the weight. As the coal is shot 
| into the machine from the grab its weight is made to 
actuate a clutch, and a small continuously running 


| registration takes place, and then lowers the hopper from 
| off the knife edges and opens the doors. The coal then 


The former is situated in Upper | grab by anelectrically operated crane fixed on the roof of | pipes 
| norma. 


— 


has already been described in the case of the main Weigh. 
ing machine. These travelling weighing machines are 
driven by electric motors, the current being collected 
from trolley wires. After discharging the coal into the 
bunkers the conveyor buckets pass down the east end of 
the boiler-house, and then proceed westwards along the floor 
of the hoiler-house basement, where the ashes from the 
boiler furnaces are loaded into them. Finally the buckets 
discharge the ashes into an ash hopper at the west end 
of the boiler-house before passing up to recommence the 
cycle of coal handling. A hinged chute is provided which 
enables the ashes to be taken away either by barge or 
| cart. The contractors for the large coaling crane were 
Babcock and Wilcox, and the same firm was algo 
responsible for the coal conveyor and the mechanica] 
stokers. 

Before describing the full boiler - house — ewjuip. 
ment, a few words may be said concerning the water 
and steam pipe arrangements. Commencing at the 
suction pipes of the feed pumps the water is drawn from 
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| Fig. 3-CIRCULATING WATER STRAINER 
| the hotwell tanks, which are divided into two sections, 
| and which have a total capacity of 10,000 gallons. It 
|is delivered by the feed pumps, either through the 
| economizer or direct into the boilers at a pressure of 
| 200 lb. per square inch. The steam supplied by the 
boilers, after passing through the steam pipes and _tur- 
bines, can be exhausted direct to the atmosphere through 
— up from the boiler-house roof, but under 
conditions it passes into the surface condensers, 
which are situated directly underneath the turbines, in 
accordance with the usual practice. The  con- 
densed water is drawn from the condensers by means 
of Edwards air pumps, and delivered by force pumps 





| 
| 
| 


into the water measuring apparatus and_ thence 
tank. Make-up water from the 
Metropolitan Water Board is passed through a Paterson 
water softener, as illustrated in Fig. 8. This is situated 


A large battery, | escapes from the hopper into a chute leading to the auto- | above the hotwell. The water, after having been softened 
g Ys | pe ppe g 


supplied by the Electrical Power Storage Company, is | matic filler, which in turn fills the endless bucket con- | in the softener and measured by means of a Lea recorder, 
in use at this sub-station, which provides a factor of | veyor. The coal is next carried by the conveyor and (is passed into the hotwell. The circulating water for 


reliability for the whole system. In the other two sub- 
stations, however, the pressure is merely lowered by 
means of Berry static transformers. The distance from 
the main generating station tothe General Post-oflice West 
is about 2000 yards, to King Edward building about 1700 
yards, and to General Post-office South—viz., Carter-lane 

about 1600 yards. The power supplied at present is 
for lighting, the charging of telephone batteries, and the 
driving small motors in the General Post-offices, North, 
South, and West. Power will also be required for pneu- 
matic service, as the existing steam driven pumps are 
being replaced by electrically driven sets. At Carter-lane 
the three-phase current is transformed down to 110 volts 
for lighting purposes. At the General Post-office 
West sub-station the three-phase current is con- 
verted into direct current at a pressure of 220 volts, 
the power circuits being supplied from the outers 
of a thbree-wire system worked in conjunction with 
the battery. The normal full load capacity 
the main generating station, a view of which is 
given in Fig. 9, is 2500 kilowatts, and the corresponding 


capacity of the sub-station is 1200 at G.P.O. West, 
900 kilowatts at the King Edward-building, and 300 kilo- | 


watts at G.P.O. South. The drawings—Figs. 1 and 4— 
show the general arrangement of the power-house 
buildings, and Fig. 2 gives a general view of the circu- 
lating pipes in the river. A temporary screen has been 
arranged at the east end of the generating station, for any 
extensions that may be carried out will be made in this 
direction. The main building, which was designed by 
his Majesty’s Office of Works, consists of a steel super- 
structure filled in with brick and supported on a concrete 
raft. The boiler-house, which is situated immediately on 
the river front, is 136ft. long by 47ft. wide and 51ft. high. 
It is arranged in two bays, the boilers, main flue and 
stoker floor taking up the whole of the two bays on the 
ground floor. The water-softening plant, hotwell, and 
workshop are situated on a floor above the boilers in the 
rear bay, whilst the steel coal bunkers, having a storage 
capacity of 700 tons, are placed over the stoking floor. 
At the west end of the boiler-house the main flue is 
connected through a Clay Cross economiser, or alternately 
through a by-pass, to the chimney, which is a brick 
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| 
| 
| emptied into any desired section of the overhead coal 
bunker by means of a selective tipping device, which 
tilts the separate buckets at the point of delivery. The 
steel coal bunkers are divided into seven sections, each 
having a capacity of about 100 tons. A pipe is carried down 
| to the bottom of each section in order that a thermometer 
| may be lowered and a record kept of the temperature 
| of the coal to guard against any troubles due to com- 
| bustion. An additional precaution against damage by 
| fire is afforded by three fire hydrants fixed in convenient 
positions over the top of the bunkers. Before being fed 
into the magazines of the’ boiler stokers the coal is 
passed from the overhead hoppers through one or two 
| sets of travelling Ingray weighing machines, which record 
| the weight of the coal fed into them in a manner which 








Fig. 2—DETAILS OF CIRCULATING WATER ARRANGEMENTS 


the condensers is drawn from the river, passed through 
straining apparatus, circulated through the condensers, 
and returned to the river by means of electrically driven 
Rees roturbo pumps. It will be seen from the drawing 
Fig. 2 that three pipes have been laid in the river bed. 
These are connected at a point 200ft. out in the river to 
a concrete apron containing pits protected by a grating, 
and at the other end to catch-pits just inside the wall of 
the strainer pit. The pipe centres in the apron are about 
5ft. below low spring tide level, and the bed of the river 
round the apron has been dredged so as to form a 
shallow basin about 160ft. in diameter. In the strainer 
pit a catch-pit with a straining grid is provided for 
each 24in. pipe, but, as is well known with Thames 
water, mechanical strainers-are also necessary. There 
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Bailey and Jackson’s strainer, and also a 
type which has been manufactured by Willans 
Robinson. The Bailey and Jackson strainer 
must be familiar to our readers, for it has already been 
described in our columns. The other strainer, which 
is illustrated in Fig. 3, however, is new and demands 
description. It is of the reciprocating type and con- 


is a 
new 
and 


sists of three plungers fitted with straining grids and | dently to the main flue at the west end of the buil 
ra trically driven shaft with cranks set | and the flue is provided with connections to the chimney 
At one end of the stroke of each | either through the economiser or direct. 


operated from an elec 
120 degrees apart. 
plu 
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and at the other end it is inserted in the discharge flowing | 


in the opposite direction, the three-crank arrangement 
enabling the full bore capacity to be maintained. The 
following advantages are claimed for this type of 
strainer :—There is no leakage between the suction and 
discharge, practically no sealing water is required, and 
the strainer can be placed on the river side of the pumps. 
For priming purposes and for ridding the pipes of air two 
steam ejectors and an electrically driven air pump are 
provided. A Venturi meter is provided for measuring the 
circulating water. 

Here we may return to the boiler-house, a view of 











Fig. 5—-HIGH TENSION SWITCH:-GEAR 


which is given in Fig. 7. The equipment is seven 
Stirling water-tube boilers, four of the four-drum type 
the remaining three of the five-drum type. Each of the 
former has a heating surface of 3550 square feet, and a 


normal evaporative capacity of 17,7501b. of steam per 


hour, and each of the latter a heating surface of 5000 | 
square feet and a normal evaporative capacity of 20,000 Ib. | 


per hour. The working pressure is 200lb. per square 
inch. Each boiler is fitted with a self-contained super- 
heater, designed to deliver steam at a temperature of 
550 deg. Fah., which corresponds to a superheat of about 
180 deg. Fah. The boilers are fitted with mechanical 
stokers of the Babcock chain-grate type. 


wer the corresponding grid is inserted in the suction | 


, and | 


A noteworthy feature in connection with the steam- 
raising equipment is that a mirror is provided above the 
roof which enables the top of the chimney to be seen 
from the switchboard control gallery, so that any emission | 
of smoke can at once be detected. The arrangement of | 
dampers in the main flue is such that each group of four 
small or three large boilers can be connected — 

ing, 


The feed pump equipment includes a vertical elec- 
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The main generating plant, a general view of which is 
given in Fig. 9, consists of two 1000-kilowatt turbo- 
alternators and one 500-kilowatt turbo-alternator. The 
speed of the larger sets is 1500 revolutions per minute, 
and that of the small set 3000 revolutions per minute. 


| Each set is capable of running at 50 per cent. overload 


for two hours. The turbines were manufactured by 


| Willans and Robinson, of Rugby, and the alternators by 


Dick, Kerr and Co., of Preston. The turbines are of the 
Willans-Parsons type. The surface condensers, which 
were also manufactured by Willans and Robinson, are 
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Fig. 4—CROSS SECTION OF MAIN GENERATING STATION 


trically-driven centrifugal pump, a duplex steam feed 
pump and an injector. Each is capable of delivering 
3000 gallons of water per hour against a pressure of 
200 lb. per square inch. The arrangement of the steam 
pipes between the boilers and turbines is shown in 
Figs. land 4. The Sin. steam main in the boiler-house is 
divided into seven sections by six valves, and the 
extremities of the main are connected through valves to 
a 6in. main, which completes the ring. Each of the 
three turbines is connected to a separate section of the 
| main through a 6in. pipe. The boilers are connected in 
| pairs to three other separate sections of the main, the 
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provided with a vacuum augmenter. Each of the 
alternators, as can be gathered from the illustration— 
Fig. 9—has an exciter direct coupled to the end of the 
shaft, but the machines can also be excited in other 
ways, which will.be described later. The periodicity 
of the alternators is 50 cycles per second: The 
neutral point of the high-tension stator winding of each 
alternator can be separately connected to earth through 
a single-pole switch, and a resistance which in the 
event of an earth limits the current to the amount 
necessary to operate the overload relay on the high- 
tension feeder switch. This arrangement enables the 











seventh section being used for the connection of one 
boiler and an auxiliary steam set. The arrangement is 
such that, whilst normally only a small portion of the 
total steam range need be kept under steam, any turbine 
or smal] auxiliary engine can be supplied from any 
boiler. 
tions, which have been described above, an auxiliary 3in. 
steam main is provided which supplies saturated steam 
for the feed pump and other steam auxiliaries. Thermo- 
| meter pockets are provided at several points on the main 
range and at the steam inlets to the turbines. 
enable the engineer in charge to check the degree of 
superheat. 


In addition to the main range and its connec- | 
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Fig. 6-CRANE FOR UNLOADING COAL 


alternators to be operated in parallel with the neutral 
point of only one machine earthed, and in this way local 
triple frequency currents are obviated. We are told that 
these currents have caused considerable trouble in certain 
Post-office telephone lines which run near power-houses 
containing three-phase alternators with earthed neutrals. 
Although provision has been made at- Blackfriars for 
working with an earthed neutral, it is proposed normally to 
operate the plant with it unearthed. The auxiliary elec- 
trical plant and its switch gear is designed to supply 
three-phase alternating current for the power circuits, 
direct current for alternative excitation and arc lighting, 
and alternating or direct-current alternatively for incan- 
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descent lighting. This auxiliary plant is divided into 
four sections. The first includes two sets of West- 
inghouse static transformers, each having a capacity 
of 100 kilowatts, and consisting of three transformers 
connected in mesh. This section provides for the 
supply of three-phase alternating current at a pressure 
of 110 volts. The second section consists of a Willans 
reciprocating steam engine driving a direct-current 
dynamo with a capacity of 35 kilowatts. This supplies 
current to the direct-current bus bars at a pressure of 
110 volts. Current derived from this set can be used for 
battery charging. The third section consists of an E.P.S. 
battery of sixty cells having a capacity of 700 ampére-hours 
at the one-hour rate. This can feed the direct-current bus 
bars either alone or in parallel with the dynamo. The 
battery can also be charged through these bus bars. 
Lastly, the fourth section consists of a 35-kilowatt motor 
generator, the direct-current machine being used as a 
motor to drive a three-phase synchronous generator 
supplying three-phase current at 110 volts to the low- 
tension alternating-current bus bars, or as a direct- 
current generator driven by the synchronous machine used 
as a motor. This section therefore forms a link between 
the direct-current bus bars and the alternating-current 
bus bars. Practically all the motors used for driving 
the pumps and other auxiliaries, including the overhead 
crane, are of the three-phase induction type. The large 
motors are of the. slip-ring type, whilst the smaller ones 
are squirrel cage machines. Motors made by the British 
Westinghouse Company, the British Thomson-Houston 
Company, Crompton and Co., and the Lancashire 
Dynamo and Motor Company are in use. 

For lighting the engine-room six flame are lamps sus- 
pended from the roof principals are employed. There are 
also 124 incandescent lamps. The power and lighting 
cables are paper insulated and lead covered. They are 
run on wooden cleats and protected by sheet iron casing. 
The engine-room is servéd by an electrically driven over- 
head travelling crane with a capacity of 20 tons. A 
somewhat novel tank for testing the alternators has 
been erected outside the station. It consists of 
a concrete vertical barrel with an internal dia- 
meter of 9ft. and a depth of 8ft. There are three 
movable electrodes, which are separated by a distance of 
about 5ft.6in. Each can be raised or lowered independently 
from the the outside of the tank. Water either from the 
river or from the town mains is supplied to the tank, so 
that by regulating the mixture from these two sources 
a wide range of load is obtained up to the capacity of the 
largest turbo-alternator which is likely to be erected. 
The high-tension switch gear, which was supplied by the 
British Westinghouse Company, is shown in Fig. 5. It 
is contained in artificial stone cellwork, arranged in a 
series of locked chambers, to which access is obtained at 
four different levels, and is operated on the electrical 
remote control system from a control board on the gallery 
overlooking the engine-room. A low-tension switchboard 
situated on the ground floor underneath the gallery is 
used to control the low-tension auxiliary circuits. The 
main high-tension bus bars are in duplicate, the two 
sets being placed on different floors. Each set takes the 
form of a horizontal U, the two legs of which are placed 
on opposite sides of a vertical partition wall, provision 
also being made by means of removable links for the elec- 
trical separation of the legs. By distributing the gene- 
rators and feeders between the front and rear legs of each 
set of bus bars a very compact arrangement, as regards 
the length of the structure, has been obtained, whilst the 
extent to which separation and subdivision is possible 
makes the chance of a total breakdown very remote. A 
switch is provided for coupling both sets of bus bars 
together when desired, and earthing switches enable each 
set to be connected to earth for overhauling and cleaning 
purposes. 

The remote control high-tension triple pole oil switches, 
each of which consists of three oil switches placed in 
separate cubicles, are operated by means of a solenoid 
and toggle arrangement mounted on top of the cubicles 
and controlled from the main switchboard. A Tirrill 
regulator, supplied by the British Thomson-Houston 
Company, of Rugby, is used for controlling the pressure 
at the high-tension bus bars. 








THE SHIPBUILDING LOCK-OUT. 





IN conveying officially to the Employers’ Federation the 
result of the second ballot last week, Mr. J. Hill, the 
secretary of the Boilermakers’ Society, made another request 
for the withdrawal of the lock out notices. This was the third 
time Mr. Hill had made a similar application, and he claims 
that this procedure of allowing work to go on during negotia- 
tions has been invariably followed when the men have been 
the aggressors. Mr. Hill remarked in his last communica- 
tion that ‘‘it is a matter of considerable regret to my 
executive council and to the officials and representatives of 
our members, who meet you from time to time since you 
locked out our members on September 3rd, that they have 
been unable to obtain your acceptance of our first proposal 
for settlement. Immediately on receipt of your intimation 
to lock out our members we asked you for an extension of the 
notice, which only arrived at this office twenty-three hours 
before these notices took effect. At our conferences we have 
strongly urged that you withdraw the lock-out notices whilst 
our negotiations were proceeding. On October 24th, being 
then the eighth week of the lock-out, we again pressed for 
the withdrawal of the lock-out notices in these words :— 
‘Had you accepted our first suggestion, viz , that you follow 
your own invariable rule when we are the aggressors, 
and allow work to proceed pending negotiations, we 
feel satisfied that an amicable settlement would 
have been arrived at long before this time, and 


an excellent example would have been set up which 
could not have failed in its moral effect upon our members.’ 
Such has, all along, been our proposal, and now that we 
have fairly put your proposals before our members, we 








respectfully ask that this proposal of ours be fairly put before 
the members of the Employers’ Federation.’’ The Em- 
ployers’ Federation have acknowledged receipt of this appli- 
cation, and considered it at this week’s meeting of the 
executive board. It is pointed out, on behalf of the men, 
that it is usual for employers to refuse to discuss grievances 
while the men continue on strike, the men must return to 
their employment before their cases can be considered, and 
the North-Eastern Railway dispute of July last was cited as 
an instance in point. That, also, is the position in the 
South Wales miners’ strike at the present time; the men are 
required to.go in beforethe negotiations are resumed for a 
settlement of the matters in dispute. 

The November report of the Boilermakers’ Society says 











that in the present state of the funds an immediate levy is 
necessary to carry on the dispute. The council, therefore, 
ask for a levy of 1s. 6d. per week from members in employ- | 
ment, to continue till the lock-out is ended. There are about | 
50,000 members, of whom nearly 16,000 are locked out—the | 
shipyard members of the society, consisting of platers, | 
riveters, caulkers, éc. The executive have also decided on 
asking members for a 10s. levy, payable at the rate of 2s. 6d. 
quarterly, to meet the emergency of the continuance of the 
lock-out. Votes have to be taken at the November monthly 
meetings, and the result forwarded to headquarters by 
Monday, 28th inst. It is calculated that since the lock-out 
began fully a quarter of a million sterling has been with- 
drawn from circulation in the Clyde district alone. It is 
stated that the General Federation of Trades Unions has 
already paid £36,000 in benefit money to the members of the 
Boilermakers’ Society, and may probably give notice that 
benefit pay will cease at the end of this month. As the men’s 
own executive have paid 5s. per week, the total cost of the 
dispute to the men in benefits alone will be about £72,000. 
That takes into account no loss of wages or in the large 
administrative expense of working the Boilermaker’s Society 
in a time_of such great strain. Some of the Sunderland 
branches have asked by resolution that the Engineers’ 
Society shall lend the union from ten to fifteen thousand 
pounds, and others ask the various trades unions to come to 
the rescue, and not to see their fellow workmen knock under 
for want of funds. 

The Emergency Committee of the Shipbuilding Employers’ 
Federation on Friday, at the request of the President of the 
Board of Trade, met him at the office of the Board of Trade 
in London to give him certain information with respect to 
the present position of the dispute, and the interview lasted 
over five hours. The Board of Trade was represented by 
Mr. Sydney Buxton, President ; Sir H. Llewellyn Smith, 
Permanent Secretary ; and Mr. R. Askwith, K.C., 
Comptroller-General of the Labour Department of the Board 
of Trade ; while the employers consisted of Mr. F. N. 
Henderson, president ; Mr. H. Boolds, vice-president ; 
Mr. George Jones, ex-president ; and Messrs. Thomas 
Biggart and Hartley Mothersole, joint secretaries of the 
Shipbuilding Employers’ Association. It is probable that 
the representatives of the men will also be asked to discuss 
the dispute with the officials of the Board of Trade. 

It may be mentioned that Mr. Hartley B. N. Mothersole, 
in accordance with notice given by him some months ago, 
ceases to be joint secretary of the Employers’ Federation, 
and Mr. James Cameron has been appointed to succeed him 
as the colleague of Mr. Biggart. Mr. Mothersole will, how- 
ever, continue the work till the new year. 

On Monday the whole sitdation was discussed by the re- 
presentatives of the men, when the General Federation of 
Trades Unions, at present contributing to the lock-out funds, 
the Boilermaker’ Society, and the Shipyard Standing Com- 
mittee under the national agreement had a conference at 
Carlisle. The executive of the General Federation of Trades 
Unions had not previously taken part in the negotiations, 
but in the afternoon of Monday they met the representatives 
of the Shipbuilding Employers’ Federation. No information 
as to the proceedings of the conferences was given. 

The distress is very acute now in the shipbuilding towns, 
and funds have been opened for the relief of the many that 
are compelled to be idle through the lock-out. Two thousand 
workers were on Saturday dismissed from the yards on the 
Clyde. Vickers, Sons, and Maxim, Limited, have promised 
a donation of £100 towards the Mayor of Barrow’s fund for 
the relief of labourers and others affected by, but not con- 
cerned in, the boilermakers’ dispute. The Mayor of West 
Hartlepool has.issued an appeal. He says the weekly wage 
bill in the town is about two-thirds less than it was prior to 
the lock-out, and this difference represents no less a sum than 
£10,000 or £11,000 per week. Col. Lauder has also appealed 
for funds. The Lord Mayor of Newcastle-on-Tyne, Sir 
William Stephenson, on the occasion of his re-election to that 
office, said he regretted that both sides in this dispute resented 
outside interference, but if he could do anything, either on 
his own account, or in conjunction with the Lord Provost of 
Glasgow and the Mayors of Hull, the Hartlepools, and 
Sunderland, he would do it cheerfully and willingly to bring 
the difficulty to an end. 

The Hartlepool boilermakers, who have been about the 
most bitter in their opposition to the York ageeement, have 
had a demonstation, when they, headed by a band, paraded 
the principal thoroughfares, exhibiting banners bearing 
legends such as ‘‘ We want arbitration,’ ‘‘ We have a just 
cause,’’ &c. The object of the demonstration was to show 
that the men were not downhearted. 

In some parts of the Clyde district the men appear to be 
getting out of control, reports of the Welsh colliers’ riots 
having influenced them. 

It is reported that lock-out allowances will be paid to the 
boilermakers this week as usual, arrangements having been 
completed for continuing financial support to the men. A 
large amount of work at the shipyards in waiting to do done, | 
and influences are being brought to bear to secure peace in 
the interests, not only of the shareholders in the various 
shipbuilding companies, but also of the workmen and others 
who are suffering indirectly from the prolongation of the 
dispute. In the monthly report of the Amalgamated Society 
of Engineers, Mr. James Rowcliffe, the Newcastle delegate, 
says that ‘‘employment through the shipyard dispute is 
much worse than a month ago. Most of the engine-building 
shops on both sides of the Tyne have paid off numbers of 
fitters, turners, and machine men week after week. Night 
shifts have been suspended, as well as much short time worked. 
All yards, with two exceptions, are practically at « standstill 
on the Wear. This state of idleness through the lock-out is 
reflected largely in the generality of the engine shops.”’ 








Everybody is undoubtedly tired of the deadlock, which is 
postponing the good times which are in sight. 


THE STERILISATION OF WATER. 


OUR excellent contemporary, Le Génie Civil, in its issue 
of November 5th, publishes an article from the pen of Dr, 
Max de Recklinghausen which deals with the sterilisation of 
large bodies of water by means of ultra-violet rays. [t 
appears that the water supplied in Marseilles for domestic 
purposes is not always all that could be desired from g 
bacteriological point of view, and the corporation of that 
town has been recently engaged in testing a number of 
methods for rendering water sterile. The investigations 
have, according to the present article, proved the superiority 
over all others of a system embodying the subjecting of the 
water, after a preliminary filtration, to the action of the 
ultra-violet rays, and it is proposed in what follows to deal 
solely with the latter portion of the process. 

The first practical use of these rays was made by Finsen, 
who employed them in the treatment of certain diseases, 
Finsen produced the rays by using an electric arc or electric 
discharges from a condenser. The apparatus was by no 
means easy of manipulation, but the advent of the Cooper. 
Hewitt mercury vapour quartz lamp removed many of the 
difficulties in this direction. Schattuer and Kuech used for 
the purpose of making the lamps fused silicon, which arrange- 
ment gave excellent results so far as the ultra-violet rays 
were concerned, but was a disadvantage from the point of 
view of illumination, since the rays produced were hurtful to 
the eyes. The ordinary Cooper-Hewitt lamp does not emit 
ultra-violet rays because the glass of which it is made cuis 
them off, and for lighting purposes the quartz lamp has to be 
enclosed in a glass globe in order to protect the eyes from the 
effects of these rays, which pass readily through the quarts. 
It is this very property of quartz which renders it valuable in 
connection with the sterilisation of water. 

In the first experiments made with this lamp in connection 
with the sterilisation of water,!it was found that over 
160 watt-hours of electrical energy were required to sterilise 
1000 gallons of water. Subsequent improvements have 
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however, reduced this amount to between 118 and 127 watt 
hours—say, as an average, 122.5 watt-hours. The improve 
ment would appear to be largely due to the stirring up of the 
water and to presenting it to the action of the rays in thinner 
layers than had been the case in the first instance. The 
apparatus actually employed in obtaining the later results is 
shown in the accompanying engraving. In this the lamp 
box L is provided with a lid which closes the water box Q by 
means of an india-rubber joint, and is held tight by four 
wing nuts. The lamp box is provided with three rock crystal 
windows, which prevent the water from actually touching 
the tube. Baffle plates E are provided so that the water is 
led past each of the three rock crystal windows in succession, 
and is, moreover, thoroughly stirred up. The apparatus is 
made automatic in its action; that is to say, that should 
the light fail and the current be broken, the solenoid A, 
which has, while the current was passing, held the valve up 
against its seat, ceases to act, with the result that the valve 
opens and the untreated water passes direct to the waste 
pipe V. 

Apparently no means of accurately measuring the flow of 
the water through the apparatus was employed, but it is stated 
that in all cases save that mentioned the amount passing 
was in excess of 600 cubic metres—say 132,328 gallons—in 
twenty-four hours. A table is given in the article showing 
the results achieved. In this the figures are given in litres 
and cubic centimetres, but, for the convenience of our readers, 
we have converted some of those into gallons and cubic inches 
and embodied them in the following table :— 
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: The figures in this column are the means of from 2to 5 observations. 
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It will be seen that the reduction in the quantities of 
bacteria are very considerable. Apparently the treatment is 
entirely destructive of the Coli communis, for in quantities of 
200 c.c., say, 12} cubic inches, no trace of this was fourd, 
though some of the original water contained as much as 200 
to the 12} cubic inches—over 16 to thecubic inch. The figures 
in the original table are given in litres, but apparently the 
investigation was made with only 200 c.c., and these are the 
figures we have taken. 

So far as they go these figures are, of course, very satis- 
factory and conclusive, but they do not go farenough. They 
do not state, for example, how long the treated water will 
keep. In the case of a good many so called sterilisers the 
condition of the water immediately after treatment is 
excellent, but after some time it becomes just as bad as ever, 
or nearly so—as though the germs were not eradicated, but 


only deadened, 
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RAILWAY MATTERS. 


A note in the Electrical Review states that a scheme 
for the construction of an electric railway between Wesel and 
Emmerich-Huthum, a distance of about 28 miles, is at present 
under consideration. 

Tye Federated Malay States Government Gazette of 
‘tember 29th publishes a draft enactment making financial pro- 
miblic service for 1911, which allocates 5,197, 

,000) for railway construction. 





Se} 
vision for the 
dols. (about £ 

Tur “ Bollettino Finanze, Ferrovie’”’ (Rome) states 
that the Societ& Generale Italiana Edison has applied for a con- 
cession for the construction of an electric tramway from Milan to 
Crema, passing by way of Pacello, Bisnate, Spino, Pandino, and 
Oumbriano. The line will be 26 miles long. 


Iv appears from the report on Penang for 1909, pub- 
lished as a supplement to the Straits Settlements Government 
Gazette of 26th August, that plans and estimates have been pre- 
pared for a hill railway to be constructed in the Settlement of 
Penang at a cost of 214,000 dols.—about £25,000. 


Ir is reported in the Railway Times that the Great 
Western Railway Company is erecting a new goods depdt in South 
Lambeth, a work of some magnitude. An interesting feature of the 
undertaking is that the new station will stand on the site of a 
former reservoir belonging to the Southwark and Vauxhall Water- 
works, 

Tue Kensington Borough Council has decided to give 
its consent to the construction of a tramway through the northern 
part of the borough, linking up the tramways in Wood-lane and 
Harrow-road. The route selected is to be Latimer-road, Silchester- 
road, Cornwall-road, Ladbroke-grove, «nd Gulborne-road, and the 
<cheme involves the construction of « new road, connecting 
Latimer-road with Wood-lane just above the White City. 


Tue Board of Trade have recently confirmed the under- 
mentioned Order made by the Light Railway Commissioners :— 
Weston-super-Mare Junction Light Railway Order, 1910, autho- 
rising the construction of a light railway in the urban district of 
Weston-super-Mare, in the county of Somerset, connecting the 
Weston, Clevedon, and Portishead light railway with the tram- 
ways of the Weston-super-Mare and District Electric Supply Com- 
pany, Limited. 

Tue report on the New South Wales railways for the 
year which ended on June 30th last shows that the amount 
earned reached £5,485,715, an- increase of £457,265 for the years 
1908-9. The working expenditure was £3,276,409, leaving a 
balance of £2,209,306, an increase of £323,585 over 1908-9. To 
this increase all traffic contributed well, -with the exception of the 
carriage of minerals. There were unusually heavy repairs and 
renewals, and, of vourse, owing to the coal strike, the cost of fuel 
was increased considerably. 

Tue Argentine Senate has passed a Bill authorising 


the construction of another trans-Andean railway. This second 
road would connect the northern part of Argentina with Chili, and 


for the purpose of construction 8,122,000 pesos gold has been | 


appropriated. The original trans-Andean route, linking Buenos 
Ayres and Valparaiso by a thirty-five hour trip, is made up of the 
Great Western Railway, the Trans-Andean Railway, and the 
Chilian State oe ; but on account of difference in gauge, two 
changes of cars must be made. The decision to build another road, 
this time in Northern Argentina, would seem to testify to the 
success of the southerly route. 


Ir appears from a consular report that considerable 
progress has been made with the new Peninsular Railway, which is 


being built by the Siamese Government with funds advanced by the | 


Government of the Federated Malay States. The line, when com- 
pleted, will connect the existing Bangkok-Petchaburi line with the 
line to be built from Johore northwards to Kelantan. At present, 


however, only a small portion of the main line is under construc- | 


tion, but two branch lines connecting the towns of Senggora and 
Trang—on the Indian Ocean—with the main line are being built ; 
it will thus be possible, in about two or more years, to cross the 
Peninsula from Trang to Senggora by rail. The completion of 
this line will give a very large impetus to the trade of the pro- 
vinces of Trang and Senggora, and there is little doubt that 
Senggora will become the most important port in Siam outside of 
Bangkok. 

Ir is announced, states Electrical Engineering, that 
the New York, New Haven, and Hartford Railway has decided 


upon the electrical equipment on the 11,000-volt single-phase | 


system of the Hoosac Tunnel section of the Boston and Maine 
line, which is now under its control. This section is double 
track, and is 25,000ft. in length. The company has also decided 
upon the electrification of the New York, Westchester, and Boston 
line, 21 miles in length, partly two and partly four track, and the 
Harlem River and Stamford and New Haven branches on the same 
system. The electrification of the terminous and neighbouring 
lines in Boston is also being considered, but the system is not yet 
decided upon. Locomotives will be used in the Hoosac Tunnel, 
and there is room fora clearance of 4ft. under the overhead con- 
ductors, Power will be supplied from a new 6000-kilowatt station. 
The second line mentioned will be run with multiple unit cars, 
also working direct off the 11,000-volt circuit. Work is com- 
menced upon some of these extensions already. 


A spEciaL meeting of the Bingley District Council 
was recently held, when resolutions were pa proposing certain 
conditions in reply to a suggestion from the Keighley Corporation 
that the latter should run cars through Bingley on the trackless 
system. The Council adopted a resolution that the application of 
the Keighley Corporation for the Council’s permission to the run- 
ning of such cars be not entertained for any term exceeding 14 
years, and that the Council grant’ the Corporation the privilege of 
running such cars on its present motor omnibus route fora period of 
14 years on the conditions that a payment of £350 a year be 
made for wayleaves ; the same fares per miles be charged as in 
Keighley ; and that the Corporation supply electricity in bulk to 
the Council, if required, at the lowest rate, and subject to such 
conditions on other matters as might be agreed upon between the 
Council and the Corporation. The chairman made a statement 
that a sub-committee had considered the question, and came to 
the conclusion that the present moment would be inopportune for 
the Council to provide trams or electricity for itself. 


AccorDING to a consular report for the year 1909, the 
service of electric tramways in Warsaw continued to be very well 
worked inall respects. The cars are run regularly and kept clean. 
The total cost up to the end of 1909 of the whole system was about 
£600,000. The total length of rails is about 50 miles. Three new 
lines came into operation, The number of cars and trailers was 
increased by 70, so that at present there are 210 cars and 60 
trailers in use. In 1908 the number of passengers carried (partly 
by horse traction) was 42,500,000, which in 1909 had increased to 
59,220,000. The distance run in 1908 was 7,900,000 versts 
(5,238,000 miles), and in 1909, 10,700,000 versts (7,100,000 miles). 
The total income in 1908 was R. 2,372,000 (£250,000), and in 
1909, for nine months, R. 2,437,000 (£256,400). The system is 
not sufficiently large for the requirements of the population, and 
a great many suburbs are as yet unconnected by tram lines. All 
extensions are, however, held up in consequence of the impossi- 
bility of obtaining credits from the municipality under the present 
uncertain state of affairs. In Lodz the mileage run by electric 


tramcars in 1909 was 3.285,129 versts (2,180,000 miles), 18,648,501 
passengers were carried, 112 cars were in use, and the total net 
income was R, 922,410 (£97,000). 


NOTES AND MEMORANDA. 


ConcreTE blocks for paving the bottom of Onondaga 
Creek have been used at Syracuse, New York, in connection with 
sewer extension work to increase the velocity of flowin the stream, 





Concrete floors were tried in a number of wooden 
vessels carrying ore and coal on the Great Lakes as a substitute 
for wooden floors, which suffer severely from the clam-shell buckets. 
The concrete floors are said to stand the wear very well. 


AccorpInG to the Canadian Contract Record, as a 
result of the severe weather last winter in the northern waters, a 
number of the acetylene gas beacons were put out of commission 
for a time, owing to the freezing of water in the buoys. A possible 
recurrence of the trouble will be avoided by enclosing all buoys in 
portable houses, a number of which have just been sent north by 
the Government. 


THE mean rainfall during the month of. August, at 
twelve stations which have been selected as giving equal represen- 
tation for all parts of the Thames Basin, was 2.99in., being .49 of 
an inch above the average mean rainfall for that month during the 
previous 27 years. The average daily natural flow of the Thames 
at Teddington Weir during the month was 588.8 million gallons, 
being 110.1 million gallons above the daily average for the 27 pre- 
ceding years. The maximum daily flow was 914.1, and the mini- 
mum 471.8 million gallons. 


UnpousteDiy, states the Scientific American, the 
most troublesome parts of electric generating machinery are the 
armatures and rotors. Insurance records for 1909 placed the 
armature and rotor difficulties at 40 per cent., and commutator 
and slip-ring troubles at 29 per cent. In direct-current motors 
39 per cent. of the failures were due to the armatures and 31 per 
cent. to the commutators, while in alternating-current motors 
rotor defects amounted to 23 per cent., and slip-ring and com- 
mutator troubles to 6 per cent., and 49 per cent. of the defects 
originated in the stator coils, 


It is reported that a manufacturing jeweller of Eliza- 
beth, N.J., has patented a platinum alloy which is a substitute for 
pure platinum for many purposes, and only costs about 3 per cent. 
of the price. It melts at a temperature 600 degrees lower than 
platinum and does not corrode or tarnish under the influence of 
the atmosphere or acid fumes, but is slightly discoloured by 
sulphur. It is said to wear better than gold. It is being used for 
diamond mounting and jewellery, and it is believed will make 
good ignition points for sparking plugs, and possibly also may be 
re for use in cauterising instruments and wood-burning 
tools, 


A NEw method of fighting forest fires has been adopted 
by the Chicago and North-Western Railway for use on its Ashland 
division. The equipment consists of three tank cars and a steam 
rhe a with an ample supply of 2}in. fire hose. The tank cars 

ave a capacity of 24,000 gallons. They are connected by 3in. 
hose and stand ready filled to be hurried to any point on the 
division. An engine stands in the round-house fired up and ready 
to couple on to the equipment, and besides furnishing motive 
power for pulling the tank cars, it supplies steam to operate the 
pump. A suction hose forms part of the equipment, so that water 
may be taken from a river, pond, or tank. When tested at 85 Ib. 





water pressure, an effective fire stream was thrown 100ft. with 
— force as to require the best efforts of two men to control the 
| nozzle. 


| 
AccorbiInG to the Engineering Record, a concrete 
pavement with expansion joints was laid at Delphi, Ind., in the 
| following manner :—After the sub-grade had been rolled it was 
covered with crushed limestone which was rolled to a thickness of 
4in. with a 10-ton roller. Next a concrete base, 5in. thick, mixed 
| in the proportion of one part universal Portland cement, to seven 
| parts gravel, was placed, the surface being left rough. A lin. 
| wearing surface of one part cement to two parts sand was put on, 
floated with a cork float, trowelled, and gone over with a brush to 
roughen the surface. Expansion joints were put in every 40ft. 
They were made with lin. by 6in. boards bevelled to }in. on one 
edge, and were extended through the gutters. After the top 
course had been spread, the boards were removed and the joints 
filled with tar. 
| 


SUPER-ELEVATION on bridges was the subject of a 
report at the recent meeting of the American Railway Bridge and 
Building Association that shows very clearly how far apart opinions 
are regarding details of these features of design in America. The 
committee points out that there are six methods of providing 
| super-elevation of the outer rail for curves on bridges. The first 
| is by building the masonry seats of girder bridges out of level, or 
| by using bevelled shoes of different heights under the girder ends. 
| The second is by constructing the stringers or girders supporting 
| the ties so that their tops will be out of level. The third is by 
| capping trestle bents, either pile or frame, out of level, or using a 
long tapered ‘‘shim” on a level cap, or by tilting a framed bent on 
inclined footings. The fourth method is by tapering the ties, the 
fifth by shimming under the ties, and the sixth by shimming under 
the high rails. The last method is not approved by any of the 
thirty superintendents who replied to the committee’s inquiries, 
but each of the others has its advocates. 


GREarT interest, states a contemporary, attaches to the 
experience of the Prussian State Railway authorities in the utilisa- 
tion of the smoke chamber waste from its locomotives. The waste 
consists of the particles of unconsumed fuel drawn by the strong 
draught from the fire-box through the tubes, and then deposited 
in the smoke-box beneath the funnel. The product, which varies 
in size from a grain of sand to a hazel nut, is really hard coke, and 
was previously thrown on heaps to be sold at low prices for use in 
road construction. Attempts to employ it as fuel were not 
successful even when it was made into briquettes with tar, but 
very satisfactory results are now being obtained by distilling it, 
employing the gas so produced in gas engines and converting the 
power into electricity. The Prussian State Railway has already 
six plants working, and the other German railways are following 
suit. Itis estimated that the Prussian railway system will obtain 
160 million kilos of the waste coke annually, capable of generating 
25,000 horse-power daily. The actual cost of the electricity—with- 
out allowing for depreciation and interest on capital outlay—is 
calculated at about three pfennigs, say one-third of a penny, per 
kilowatt hour. 


THE author of an article in a German contemporary 
criticises the various methods in use for the estimation of sulphur 
in coals and cokes. For the estimation of the total sulphur a 
modification of Brunck’s method is recommended. The fuel is 
burned with a mixture of cobalt oxide and sodium carbonate in 
a combustion tube in a current of oxygen gas. The resultant 
mass is dissolved in hydrochloric acid, and the solution is then 
evaporated to dryness to render the silica insoluble. A Peligot 
tube is used during the combustion to absorb any volatilised sul- 
phur, and the contents of this tube, after neutralising and boiling 
to expel the excess hydrogen peroxide, are added to the dry 
mass in the evaporating basin. A little hydrochloric acid is then 
added, and after filtering off the silica, the sulphate in the clear 
solution is precipitated with barium chloride in the usual manner. 
For the estimation of the volatile sulphur, Sauer’s method is 
recommended. This method is based upon combustion of the fuel 
in a current of oxygen and absorption of the gases produced in 
a suitable oxidising medium. The author has improved this 
method by filling the front portion of the combustion tube with 
cuttings of platinum wire, which are heated to redness during 
the test, 








MISCELLANBA. 


Tue city of Le Mans is organising an International 
Exhibition for the West of France, to take place next year. This 
Exhibition will include all products concerning industry, agricul- 
ture, arts, and sports. 


His Majesty's second-class cruiser Weymouth, com- 
menced in January last, is to be launched from the Elswick 
Shipyard this (Friday) afternoon. The naming ceremony will be 
performed by Lady Nunburnholme. 


Ir seems that the erection of a bridge over the Hudson 
River between New York City and some point in New Jersey is 
impracticable. _ Borings made by engineers at various points have 
not found hard me under the river bed except at too great a 
depth to enable the necessary channel piers to be built. 


THe Canadian Collieries, Limited, have engineers 
making a survey in connection with a project for developing power 
on Partridge River, in the Comox coalfield, A dam is to be built 
across the river, and the power plant erected in about a year. It 
is intended to install a system of compressed air haulage in the pits, 
and energy will be supplied to other plants on the collieries and 
also some distance of railway lines. It is estimated that these 
improvements will cost 1,000,000 dollars—about £200,000. 


Accorpinc to Electrical Engineering, the Brazilian 
Government have erected a wireless telegraph station at Amara- 
lina, close to Rio Bermelho. The Telefunken system has been 
adopted. The station has a guaranteed range of 400 miles, 
although its actual working range is far greater. During the trials 
recently conducted communication was readily established with 
the wireless station near Rio de Janeiro—about 730 miles—and 
with a vessel more than 1000 miles distant. The height of the 
mast is 197ft. 


AccorDING to a contemporary, it is now placed beyond 
reasonable doubt that the Admiralty contemplates a great exten- 
sion of the dockyard at Rosyth. Two more large docks are to be 
added to the accommodation, their situation to be determined by 
the result of the boring operations now in progress. Much greater 
importance is attached to the arsenal at Crombie, and the work is 
to be pushed on with all possible speed. The new plans inelude 
the building of a pier half a mile long to afford facilities for 
supplying ships of war. 

AN experiment relating to the use of the aeroplane in 
the United States navy was recently made in Chesapeake Bay, 
when Mr. Eugene Ely, flying on a Curtis machine, made a short 
trial flight from the deck of the United States cruiser Birming- 
bam, landing on Willoughby Spit. When Mr. Ely flew from the 
deck of the cruiser his biplane struck the water and broke one of 
the propeller blades. This accident forced him to alight, after he 
had travelled about two miles, on a sandy beach, a few feet from 
the water’s edge. The aeroplane was launched from a runway 
constructed on the deck of the Birmingham, 85ft. long, with an 
inclination of 5 per cent., tilting up near the bottom so as to 
throw the biplane 35ft. above the surface of the water. 


Tue Board of Trade Journal announces that the 
Imperial trade correspondent at Toronto reports that an appro- 
priation of public money is to be made for beginning construction 
work on the new Welland Canal. It is proposed to build an 
entirely new canal, some 22 miles long, from a point about six 
miles west of Port Colborne, having its outlet at the mouth of the 
Jordan River. The present Welland Canal has two entrances from 
Ontario at Port Dalhousie, from which place to Allauburg, a 
distance of 11? miles, there are two separate lines of canal. From 
Allanburg to Port Colborne, a distance of 15 miles, there is only 
onechannel. From the head of the Welland Canal there is deep 
water navigation for a distance of 580 miles through Lake Erie to 
Detroit River, Lake St. Clair. the St. Clair River, Lake Huron, and 
River St. Mary to the Sault Canal. 


In his presidential address to the Junior Institute of 
Engineers in London, Sir J. J. Thompson said a closer connection 
with pure science would be of great service to commerce in this 
country. Great strides in this direction had been made in recent 
years, but we were stili behind Germany in the importance we 
attached to pure science, and in the quickness with which new dis- 
coveries were applied to useful purposes. The spirit he would like 
to see spread through British engineering was the exact antithesis 
to that expressed by the saying ‘ Oh, that’s all very well in theory, 
but it doesn’t work in practice.” That saying was a contradiction 
in terms, for if the theory were right and if the practice were 
right, the two must be consistent. It should be the aim of the 
workers in pure and applied science to make them agree. Unless 
they did agree something was wrong. 


Ir is reported that electric smelting of iron ore will be 
taken up soon on a large scale in Sweden. The enormous water 
powers of the country will be drawn upon to deliver the necessary 
current. The Stora Kopparberg Company will erect ten furnaces, 
each with an electrical energy of 4000 horse-power, and each yield- 
ing a yearly product of 12,000 tons of iron. Other companies will 
eventually bring the total production of the country up to 250,000 
tons perannum. The electrical process of steel making has made 
its entrance into Russia. The first electric furnace was put into 
operation in May at the Obuchoff Works, near St. Petersburg. It 
is a Héroult furnace. Two further furnaces are already projected 
in other parts of Russia, one at Nizhni-Novgorod, and another by 
a French company in the Donetz district. The two latter will be 
of the Héroult-Lindenberg type, as used at Remscheid, 
Westphalia. 


Tue Royal Society's medals have this year been 
adjudicated by the President and Council as follows :—The Copley 
medal to Sir Francis Galton, for his researches on heredity ; the 
Rumford medal to Professor Heinrich Rubens, for his researches 
on radiation, especially of long wave length ; a Royal medal to 
Professor Frederick Bower, for his treatise on the origin of a land 
flora ; a Royal medal to Professor John Joly, for his researches in 

hysics and geology ; the Davy medal to Professor Theodore W. 
Richards, for his researches on the determination of atomic 
weights ; the Darwin medal to Mr. Roland Trimen, for his South 
African bionomic researches, in a large part undertaken as the 
outcome of correspondence with Charles Darwin ; the Sylvester 
medal to Dr. Henry F. Baker, for his researches in the theory of 
Abelian functions, and for his edition of Sylvester’s collected 
works ; and the Hughes medal to Professor John A. Fleming, for 
his researches in electricity and electrical measurements. The 
King has been pleased to approve of the award of the Royal 
medals. 


Ir appears from a report of the acting British Consul 
at Munich that a new scheme of internal water communication 
between North and South Germany is under consideration. The 
proposed new waterway would link Ls the river Werra, an already 
partially canalised tributary of the Weser, with the Main by means 
of the river Ilz, which flows into the latter. The proposed canal 
would leave the Weser at Munden, the point of confluence with the 
Werra, which latter isalready canalised as far as Wernhausen, and, 
being extended from this last-named place, would pass through 
Meiningen, through which it would be raised by a series of twelve 
locks, to Untermassfeld. Thence it would be carried over the 
watershed by new works of a length of about 20 miles, including a 
series of hydraulic ship lifts. Passing the towns of Rémhild and 
Heldburg, the canal would cross the Bavarian frontier at Sesslach. 
From this place it would descend the valley of the Rodach River 
into the th, and join the Main five miles above Bamberg. The 
total length of the proposed canal between Wernhausen and 
Bamberg is about 70 miles, 
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The Port of London. 


THE first annual report of the Port of London 
Authority will be read with equal interest by 
the trader, the financier, and the engineer. It would, 
however, be outside our province, even if our space 
permitted, to touch upon the subject from any point 
of view except that of the engineer. On the different 
dock systems being taken over, obviously one of the 
first duties was to ascertain in what condition of 
efficiency each was, and upon this point the 
engineer-in-chief appears to have reported that all 
had been maintained more or less insufficiently, and 
that the aggregate sum which would have to be 
expended in order to ensure efficient and safe 
working was no less than £735,611. That the 
maintenance had been neglected does not, in our 
opinion, reflect on the conduct of the different com- 
panies, for the negotiations had been in progress for 
sO Many years, during which the date of taking over 
was uncertain, that naturally any small repairs 
were left over, lest the expenditure involved might 
prove wasteful, owing to radical improvements 
being undertaken in the near future. 

Although it is clearly brought out in the 
report that the works had not been adequately 
maintained, we should in addition have expected 
to find the statement that, a fortiori, no 
material improvements had recently been effected, 
and that leeway to the extent of, at any rate, 
ten years would now have to be made up. 
The competing ports, such as Liverpool and 
Southampton in this country, Antwerp and Ham- 
burg on the Continent, have exhibited a continuous 
progress, and if London is even to hold its own as 
a distributing centre, no time must be lost in 
effecting the long delayed’ improvements. We 
gather from the fact that, for financial reasons, only 
one-tenth of the £735,000 odd asked for in connec- 
tion with the maintenance was forthcoming, the 
coffers were more or less empty ; but surely this is 
a difficulty which must be surmounted, when every 
day’s delay means eventual loss. The size of vessels 
is increasing year by year, and the builders tell us 
that increased draught is of much more momentthan 
the augmentation of either length or beam. Turning 
again to the report, we find that the depth in the 
Albert and the Victoria Docks is to be increased by 
3ft. 6in. by the installation of a powerful pumping 
station. We imagine that the method will be that 
first adopted with such satisfactory results at the 
southern system of the Liverpool. Docks nearly 
twenty years ago, where the water is impounded 
at the spring tides, and the loss due to lockage, 








&c., made good from time to time by pumping. 
There are two factors that limit the extent of the 
improvement which can be effected by this method— 
(1) the level of the existing quays, and (2) that of 
the outer sill of the deepest entrance lock. As 
regards the former, they are designed so as to 
enable ships to be loaded or discharged when light 
at H.W.S.T., or deep loaded at H:W.N.T., or, of 
course, under any intermediate conditions; thus 
without remodelling the quays themselves the level 
of the water in the dock cannot usefully be raised 
above H.W.S.T. . Indeed, even with this height the 
fact of the modern vessels standing so much higher 
out of the water makes working with the water. at 
the level indicated extremely difficult at times.. As 
regards the latter, it is plainly useless to afford a 
greater depth of water in the dock than that found 
on the outer sill of the entrance lock, which in the 
Port of London is generally set at a level about 3ft. 
below that of the inner sill. The spring tides in 
London rise, say, 20ft., and the neaps, say, 15ft. ; 
thus the former condition would limit the raising of 
the water to some 4ft. at neap tides, and it would 
seem that the 2ft. 6in. by which it is proposed to 
raise the water is approaching the limit to which 
this can usefully be carried. At Liverpool the rise 
of a spring tide is 30ft., and that of a neap about 
20ft.; thus the advantage secured at Liverpool 
by the adoption of the impounding principle is 
much greater than that which will accrue in the 
case of London. As a temporary expedient the 
Board’s scheme has our heartiest approval, and our 
only point in making the foregoing remarks is the 
wish to accentuate the fact that what was found 
highly successful at Liverpool may not give the 
results expected from it if applied to London. 

The present-day tendency is to substitute open 
quays for docks wherever the rise of tide is at all 
moderate. Two forces have been at work in 
developing this tendency, the one the general 
speeding up due to competition, which makes the 
shipowner anxious above all things to be inde- 
pendent of tide—z.e., to be able to berth the moment 
his vessel reaches port, and to-put to sea the 
moment the last of the cargo is stowed—and the 
other the great strides which have been made in 
the improvement of dredging plant. It would 
appear to us that in the case of London develop- 
ment must eventually take place in the direction of 
deep-water quays. The raising of the water in the 
docks is a palliative, the underpinning of existing 
dock walls and the lowering of sills may, and 
probably will, come, but surely the deep-water quays, 
so very much to the fore in the competing continental 
ports, should find an early place in the developments 
of the Port of London. Turning to the river itself, 
which, after all, is the key of the situation, we would 
venture to suggest that the 30ft. at low water which 
it is proposed to provide in the lower reaches is 
entirely inadequate. We find that the directors of 
the Suez Canal are working towards an ultimate 
depth of 11 m., say 36ft., and this for navigating in 
still water. In the Thames the tidal currents, to 
leave out for the moment the at times congested 
traffic, renders navigation more difficult, and inci- 
dentally, we may remark, it must not be assumed 
for a moment that a depth of 30ft. means that a 
vessel with this depth, or anything approaching it, 
could be safely navigated. It would thus seem that 
extensive deepening of the river is of the greatest 
urgency ; but here a difficulty crops up. With a 
narrow river and a soft bottom there is danger that 
serious settlement of the adjacent banks may be 
caused by dredging, and unless the Authority is 
to be at the mercy of every owner whose property 
lies within, say, a quarter of a mile of the river, 
the first thing to be done is to make an accurate 
engineering survey embracing a broad strip on 
each bank, as well as the bed of the river 
itself. Such survey must establish the present 
levels of an indefinite number of points. Whether 
this has yet been done we have no means of know- 
ing; but one might almost infer the negative from 
the paragraph in the report, which tells us that the 
river ‘“ will be” charted in a manner never before 
attempted. Settlement of ground is a prolific 
subject of litigation, and the sufferers, without 
anything but the most honest intentions, are apt 
to magnify their loss. 

Doubtless the money will be provided at an 


early date, and the question naturally arises 
—How can the work. of improvement be 
speeded up? That the present staff is doing its 


uttermost we do not dispute for a moment, but 
we would repeat there is ten years’ leeway to make 
up, and if the permanent staff should be found 
inadequate to deal with the problem, and surely 
its energies must be severely taxed in bringing a 
variety of dock systems into one homogeneous 
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whole, why should not the design of new works 
be entrusted to some of our able Westminster engi- 
neers? Take as a minor matter the very subject of 
the survey alone. When the Manchester Ship 
Canal was in course of construction in 1899, the 
Mersey Board, acting as the Conservancy Authority, 
required a similar engineering survey; they had 
and still have a perfectly equipped marine depart- 
ment; they did not disorganise this, but got the 
work done outside. We would not in any way 
unduly press the Authority, but would ask that con- 
sideration should be given to the fact that in all 
probability, had it not been for the prospect of the 
new body being constituted, private enterprise 
would have stepped in and improved the present 
docks, while pressure would have been brought to 
bear upon the late Conservancy, with the result 
that now—we are not saying from now onwards— 
the position of the port would have been better than 
it is. There is ten years’ leeway to make up. 


A Flight of Fancy. 


It was almost like listening to a fairy tale 
hearing Mr. Ferranti’s presidential address to the 
Institution of Electrical Engineers on Thursday of 
last week. The title “Coal Conservation, Home 
Grown Food, and the Better Utilisation of our 
Labour,” gave very little clue indeed to what was 
in store for the audience, for the author treated 
his subject on the broadest lines. He first of all con- 
sidered the question of the percentage of useful 
work obtained from coal as compared with the total 
energy it contained. He believed, he said, that this 
was much less than 10 per cent., and while we could 
never hope to get anything like the full value of the 
energy in this fuel, the throwing away of 90 per 
cent. of it was of the greatest possible concern to 
the country. Moreover, we dissipated nearly the 
whole of the valuable by-products contained in the 
coal, consisting principally of fixed nitrogen, a fact 
whish the author ingeniously connected with our food 
supplies. Mr. Ferranti remarked that we now im- 
ported the greater portion of our food. We didso, he 
said, because we thought it paid us better to doso. 
There were as causes of this state of affairs at any 
rate three factors:—The uncertainty of prices in our 
market under our present system, the comparatively 
small acreage now available, and the insufficient 
return obtained from the land actually under culti- 
vation. Our only chance of supplying our food 
requirements lay, he considered, in a successful 
system of intensive cultivation throughout the 
country. But intensive cultivation required a 
liberal supply of chemical fertiliser for the land, 
principally in the form of fixed nitrogen. This 
commodity, remarked Mr. Ferranti, on account of 
the wasteful system of using our coal, was, he 
believed, at too high a price to make intensive 
cultivation attractive to the farmer. Hence the 
saving of the by-products of coal would affect our 
food-producing capacity. Then the address turned 
to the question of wasted labour. First, there was 
the labour spent in raising and distributing coal, 
much of which would be avoided under more 
economical methods. Then there was the vast 
army of workers employed in cleaning up the dirt 
made by our present methods of using coal, 
and of those actually burning the coal for all 
the various uses to which it was now put. These 
workers represented an enormous amount of labour 
which, under a more efficient system, could be 
turned to a better account in the interests of the 
country. 

How are we, then, to use less coal to do the 
same amount of work now being done; to make 
the land more fruitful, to do away with useless 
labour and to provide remunerative occupation for 
all? What is Mr. Ferranti’s great proposal? Briefly 
stated, it is the concentration of the process of trans- 
forming the energy in the coal into useful work at the 
smallest reasonable number of centres. The whole 
of the coal now used for heat and power must be 
converted into electricity, and all the by-products 
must be carefully preserved. There must be a 
comparatively small number of great electricity 
producing stations, and all our wants in the way 
of light, power, heat and chemical action must 
be met by a supply of electricity distributed 
all over the country. Leaving out two million tons 
used in coasting steamers and some 15 million 
converted into gas, about 150 million tons of coal 
were used in this country in 1903. Mr. Ferranti 
based his calculations on this figure, and proceeded 
to unfold an intensely interesting and well thought 
out scheme, which, as we said at first, seemed 
almost to transport us to fairyland. It wanted 
Mr. Ferranti’s graceful touch and perfect ora- 
tory to bring about the illusion. Here we 





must confine ourselves to bald figures. The 
150 millions of tons of coal would produce, he 
explained, under present conditions 131,400 million 
Board of Trade units. This amount represented, 
after deducting all losses, the power required for 
all the purposes for which the 150 million tons of 
coal were’now burned. Having regard to the multi- 
farious uses to which this coal was now put, he 
believed that with properly distributed generating 
stations a power factor of 60 per cent. would be 
obtained. He believed, too, that in the course of 
time the steam-gas turbine, in which highly super- 
heated steam is used in the state of gas, would give a 
sufficiently high efficiency at workable temperatures. 
Under the foregoing circumstances it would only be 
necessary to use 60 million tons of coal, instead of 
the 150 million tons now being consumed. To 
produce the supply of 131,400 million Board of 
Trade units at 60 per cent. load factor would require 
the installation of 25 million kilowatts. This would 
be divided up into, say, a hundred stations, con- 
taining 250,000 kilowatts each, comprising, say, 
ten generators, each of 25,000-kilowatt capacity. 
These stations would be spread about the country 
to supply the demand in each part, roughly pro- 
portional tothe coalnowconsumed. Heestimated the 
cost of installing generating plant at £7, and the 
necessary distributing mains, «c., at £13 per kilowatt. 
This meant a total expenditure of 500 millions 
sterling. Taking coal at an all round average of 10s. 
per ton, capital costs at 8} per cent., and works 
costs at 0.036d., he believed that the total cost per 
unit generated would not exceed 0.1145d., this 
figure making allowances for the value of the by- 
products recovered. The average selling price pro- 
posed was 4d. per unit. Having got thus far, Mr. 
Ferranti brietly sketched the results of his proposals 
could they be carried out, showing that everything 
could be done more cheaply and better. We cannot 
spare the space to enumerate the many instances he 
adduced. Our readers can well imagine for them- 
selves what would happen could electrical energy 
be purchased in unlimited quantities and wherever 
required at the cost of 4d. per unit. Moreover, 
with the scientific use of the fertilisers obtained as 
by-products from the coal, corn crops sufficient to 
supply the whole of our requirements could be 
produced on 11 million acres, an addition of only 
34 million acres to the land already used for the 
growing of these crops. 


Such, then, necessarily very much in brief, is 
Mr. Ferranti’s proposal. At first sight it would 
seem visionary, and entirely beyond the bounds 
of possibility. Yet if it come to be considered 
in detail it will be found to be by no means 
so outrageous as it appears at first. To begin 
with, the requisite efficiency is very nearly ap- 
proached already in one form, at all events, of 
power generation. Then, again, a unit of 25,000 
kilowatts is by no means beyond thought; nor, 
indeed, very much larger than machinery actually 
in contemplation. £7 and £13 per kilowatt 
respectively for machinery and distribution cannot 
be regarded as low figures, having regard to the 
total amount of plant involved. A power factor of 
60 per cent. sounds high, but the larger the number 
of processes worked off a network the higher the 
power factor, and if everything were, as is pro- 
posed, supplied from these huge stations, 
such a load factor is not inconceivable — 
at any rate, in some districts. The sum of 
£500,000,000 capital expenditure sounds, and is 
undoubtedly, a very heavy figure; but, as Mr. 
Ferranti remarked, £400,000,000 is already invested 
in electrical undertakings in this country. Regarded 
therefore from the point of view of possibility 
or impossibility the scheme is not so utterly 
visionary as one might be tempted to think. 
There is, however, the other side to be con- 
sidered, and this Mr. Ferranti did not touch 
upon. It is the enormous expense to which 
the country would be put in order to avail 
itself of the cheap form of power, for the whole 
scheme hangs on the supposition that every- 
one would use it. The amount of machinery that 
would have to be scrapped would be prodigious. 
The larger manufacturing concerns might, if the 
saving to be realised were big enough, meet the 
change with equanimity and spend the necessary 
money for new plant with a light heart. But what 
about the smaller firms? And what about the 
millions of private citizens poor or perhaps 
moderately well off? Who would pay for the 
provision of their electric radiators, cooking stoves, 
wiring and electric lights? The money involved 
in the change from present conditions to those 
suggested would be very greatly in excess of the 
£500,000,000 necessary for plant to generate and 
the network to distribute the electricity. It would 





be a foolish man who said that Mr. Ferranti’s pro. 
posals were absurd or impossible of realisation - 
Mr. Ferranti, though frequently in advance of hig 
time, has too often been right in his prophecies 
Yet we feel perfectly safe in saying that many 
—very many—years must pass before such 4 
state of affairs as was outlined in his presidentia} 
address could possibly be brought about. 


Superheating in the Past. 


THE modern use of superheated steam is a reyiya] 
of a comparatively ancient practice. We cannot Say, 
no one we think knows, when intentionally super. 
heated steam first passed through an engine. arly 
experiments possess small interest as forerunners of 
modern installations, yet a knowledge of how and 
why superheating was tried for the first time would 
not be without interest. Possibly the idea wag 
born in Trevithick’s time. Be this as it may, the 
probability is that its first use was an accident, 
and that lack of sufficient water in a boiler had 
something to do with it. 

The first practical use of superheating on a 


large scale seems to have been made at the in- 
stance of Mr. Wetherhed, an American, and his 
brother about 1857 or 1858, in the s.s. Oleg, a 
vessel built by Messrs. Napier and Sons for the 


Russian Steam Navigation Company. The super- 
heater was a rectangular box at the base of the 
funnel, through which the waste gases passed. The 
steam was sent through a number of horizontal 
iron tubes traversing the box. But this was not the 
earliest superheater of all. Mr. Wetherhed had 
first tried a coil of pipe in the up-take, but this did 
not answer. Then he found that if he raised the 
temperature above 315deg. Fah. he burned the 
hemp packings then employed, and he took out a 
patent for the use of very highly heated steam, 
which he called, for the sake of distinction, 
“ stame,”’ in combination with ordinary steam. In 
this way the temperature could be readily adjusted, 
depending as it did on the quantity of stame mixed 
with the steam. There were two superheaters in the 
Oleg, with a total number of 240 tubes, with a surface 
of 601 square feet; the ratio to the grate area was 
3.52 to 1, and to the nominal power 2.76 to 1. 
The indicated was two or three times the nominal 
power. It would seem that all the steam passed 
through the superheater, and it does not appear 
that the patent for mixing stame with steam ever 
got beyond the experimental stage in this country. 
In the United States, however, it found some 
favour. The result was so far satisfactory that 
Messrs. Day and Summers, of Southampton, took 
out a patent for a superheater at the root of the 
chimney, made with sheet flues, similar in effect to 
their sheet flue boiler. The first of these super- 
heaters was fitted to the P. and O. boat Alhambra 
in June, 1859. She was a small craft of 120 
nominal horse-power and 642 tons gross. She 
plied between Southampton and Lisbon. Before 
the apparatus was fitted she burned 181 tons of 
coal on the voyage; after it was fitted 123 tons. 
Consumption per hour before it was fitted, 16 cwt. ; 
afterwards, 10 cwt. 2 qr., a saving of 34 per cent. 
This meant about £2000 a year off the coal bill. 
In July of the same year the same company’s ship 
Colombo was lengthened and her tonnage augmented 
to 2027 tons. Her engines indicated about 1200 
horse-power. Her consumption per day was cut 
down from 53 to 43% tons, while her speed was 
increased. The Union steamship Norman was 
fitted in the same year. She was quite small. 
some 200 indicated horse-power. The saving was 
234 per cent. The Ceylon—2000 tons, 1200 indi- 
cated horse-power—was fitted by the P. and O. 
Company in the same year, and saved 32 per 
cent. Many varieties of superheater then came 
into use; amongst the most noteworthy may 
be named Jaffrey’s, which was made of cast iron. 
About the year 1860 Mr. Isherwood, of the 
United States navy, carried out on board the s.s. 
Georgiana a most elaborate series of experiments 
with Wetherhed’s superheater. It was supposed 
that the boiler supplied saturated steam. But that 
was not the case, for the uptake passed through the 
steam space and acted as a _ superheater, so 
that the portion passed through the Wetherhed 
apparatus was only superheated more highly ; the 
difference between the two steams being one of 
degree only and not of kind. The boat was of the 
normal American river type, with an overhead 
beam, and a single cylinder 44in. diameter and 11ft. 
stroke. Some of the results Isherwood obtained 
were very curious. Thus the economy was 
greater with the steam cut off at 45 per cent. 
of the stroke than when it was cut off at 65 per 
cent., just the opposite of what was expected. 
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We must not stop to discuss these points now. 
On the whole, the result of superheating was the 
gecuring of an economy of 23 per cent. in the 
normal work of the boat. Further experiments 
were made with the Mackinaw with a cylinder 
fain. diameter by 8ft. 9in. stroke. The economy 
secured was 26 per cent. : 

All the experiments ever made have pointed in 
one direction. The saving effected by superheating 
is very considerable. How is it, then, that the 
practice was dropped, the superheaters removed, 
and superheating went into oblivion for many years ? 
The answer is found in the rapid destruction of the 
tubes or flues, no matter how the superheater was 
made. It was a minor matter that the faces of 
the cylinder under the slide valves and the edges 
of the ports were “ converted into a kind of plum- 
bago.” They became so soft that a knife might be 
dug into them to the depth of a quarter of an inch. 
There were various ways of getting over this. None 
was known for protecting the superheater from 
rapid destruction. This seems to have gone on 
outside more than inside, but neither side 
escaped. We have made very careful inquiries, 
and we cannot hear that anything like this 
takes place in the present day. The bent ends 
of the Schmidt superheater in the flues of loco- 
motive boilers require renewal fairly often. But 
it would seem that the destruction is the result, 
not of corrosion but of erosion due to the action of 
the minute hard flying cinders, which act like a 
sand blast. It would be interesting to know 
what is the reason that with far higher tempera- 
tures than those first employed the destructive 
action, to whatever cause due, is so much less 
energetic to-day than it was fifty years ago. The 
only reason must, it would seem, be sought in the 
structure—mechanical or chemical—of the metal 
of which the superheater was and is made. It isa 
matter of common knowledge that even recently 
the Admiralty insisted that the tubes of water-tube 
boilers must be made of Swedish steel. It is 
quite certain, however, that modern superheaters 
for land use are not, save under very exceptional 
circumstances, made of Swedish metal. A good 
deal depends, perhaps, on the homogeneity or the 
reverse of the steel. We have heard it argued that 
steam made from sea water always contained salt, 
which may be readily conceded without getting any 
further, because what was inside the boiler could 
in no way account: for exterior corrosion. On the 
reason why such large percentages of saving were 
secured half a century ago as compared with the 
modest 10 or 12 per cent. of the present day much 
might be said, the saying of which must, however, 
be reserved for another time. 


Overwhelming Iron Demand. 


ONE branch of the British iron trade presents a 
situation at the present time so remarkable that a 
record of it deserves to be secured before the oppor- 
tunity passes. We refer to the great call for sheets, 
whether of iron or steel, for nearly every conceiv- 
able purpose, but especially for -tin-plate manufac- 
ture, the galvanised iron trade with its many 
ramifications, and for the miscellaneous British 
hardware industries recognised under the head of 
the stamping and sheet iron working-up trades. 
It is no ordinary circumstance of trade which has 
created an overwhelming demand for the iron rolling 
mill products that minister to the above businesses 
—a demand so large and so constant, we had well 
nigh written persistent, that it has now over- 
powered the means of production and finds British 
ironmasters at their wits end how to satisfy it. 
There have been several occurrences of an abnormal 
sort making for the present scarcity. Famine con- 
ditions of supply in any industry do not happen 
suddenly. Events move gradually even in com- 
merce. It has been so in the sheet trade. When 
some while back, in the conduct of a movement 
for supporting the selling price of galvanised corru- 
gated iron in this country, rolling mills then existing 
were, as part of a settled trade policy, deliberately 
pulled down and dismantled, no on probably thought 
of the time when they would give much to possess 
the normal output of the same ironworks plant. 
But the Nemesis of that wilful destruction is with 
us to-day. Unquestionably, however, the main 
explanation of the famine is to be found in the sig- 
nificant and most gratifying extension of trade, 
amounting to a sustained and well considered boom, 
that marks the Welsh tin-plate trade. The 


mammoth call that the tin-plate makers have 
made, and are still making, upon the black sheet 
rollers has deprived others of the consuming indus- 
tries, and particularly the stamping and work- 
ing-up trades, of a source of supply upon which 





they have been accustomed regularly to draw. 
Happily for the users, there are some prospects 
of a relief by and by as the result of the 
large numbers of new mills which are now being 
laid down; but there is reason to fear that the 
biggest part of the additional output will still be 
monopolised by the tin-plate people and the gal- 
vanisers. A side issue of the overwhelming demand 
for sheet iron to which we have directed attention 
is the great activity amongst engineers engaged in 
the manufacture of ironworks rolling mill plant, 
and corrugating and cold rolling machinery, who 
were never busier. 
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SHORT NOTICES. 


High-speed Steel. By O. M. Becker. New York: 
McGraw-Hill Book Company, 239, West Thirty-ninth- 
street. Price 17s. net.—'This is an excellent volume on a 
subject, the literature of which is all too scanty. and hard to 
come by. Although the book is of American origin it betrays 
none of the annoying features which we so frequently find in 
the scientific and technical text-books of that country. 
Indeed, the book is a creditable production, and should be a 
welcome addition to the library of the works manager, 
machine-shop foreman, tool-maker and student. It will be 
found to contain information on an attractive subject set 
forth in an attractive manner. Hitherto much of what has 
been written on the problems connected with the constitution 
and use of high-speed tool steel has been incomplete, lacking 
in co-ordination and couched in highly technical language. 
The mysteries of the recalescence points, and the subtleties 
of composition dwelt on so frequently in other writings on 
the subject have, after all, only an indirect interest for the 
practical user, and if Mr. Becker had done nothing more 
than to present in simple language the facts established by 
the host of workers, who have investigated the properties of 
high-speed steel, he would have performed a most important 
work. But he has done more. For his own remarks on the 
subject are well worth reading. He has taken great pains to 
secure accuracy and consistency at many points where con- 
flicting evidence required careful weighing. The ground 
covered is all that is desirable in a work of this nature. 
Starting with a review—which is not merely a statement of 
historical facts—of the development and nature of high-speed 
steels, the author treats, at considerable length, of the 
making of the steel, the tool at work, and problems involved 
in the use of the new steels. An interesting section is that 
in which he discusses the new requirements demanded of the 
machine tool to meet in an efficient manner the enhanced 
cutting power of the tools. In appendices the author has 
tabulated such matters of direct practical importance as the 
correct cutting speeds, the time and cost of removal of a cer- 
tain weight of metal, and the analysis of fifty-one different 
tool steels. We can confidently recommend the book to all 
those, and we know they are many, who are desirous of 
acquiring a thorough knowledge of the practical uses and 
properties of high-speed tool steel. 


Applied Mechanics. By John Graham. London: Edward 
Arnold, 41 and 43, Maddox-street, Bond-street, W. Price 5s. 
net.—This book is of the elementary class-book type, and 
under ordinary circumstances we would scarcely have noticed 
it.. There must be hundreds of elementary text-books on 
mechanics in existence, some of them excellent, some indif- 
ferent, and several of them distinctly bad. The student, 
however, is usually guided in the choice of his books by his 
professor or lecturer, and can be safely left to find his own 
way to the best books. But it is in the belief that the pre- 
sent volume possesses certain features which should render it 
of value to certain students, and that it may be too readily 
overlooked, that we here call attention to it. It is a small 
volume, and, as far as text-books go, moderately priced. 
Yet the field covered is enormous, and includes several 
branches of applied physics not ordinarily associated with the 
term ‘‘applied mechanics.’’ Thus, after treating of the usual 
subjects, kinematics and kinetics, stress and strain, 
hydraulics, &c., the author passes on to a brief account of 
the steam engine, the balancing of revolving masses, girders, 
&c. Each subject is, of course, dealt with very briefly. But 
it is for this very reason that we believe, knowing the needs 
of students, that the work will be found extremely handy to 
the large class of young engineers who cannot afford to pur- 
chase a complete library of expensive text-books, each of a 
specialised nature. 

The Encyclopedia of Municipal and Sanitary Engineering. 
Edited by W. H. Maxwell and J.T. Brown. London: 
Constable and Co. Limited, 10, Orange-street, Leicester- 
square, W.C. Price 42s. net.—The continued expansion in 
the duties and responsibilities of those engaged as municipal 
and sanitary engineers renders some such work as the present 
a necessity. Briefly, the book may bé described as a collection 
of articles on all subjects from abattoirs to zymotic diseases. 
Each article is written by an expert, and its length may be 
said to be in proportion to its importance. Illustrations are 
numerous, and the whole volume bears testimony of careful 
preparation and editing. It would be futile to try to give some 
idea of its contents. Wecan only say thatit may well be regarded 
asa dictionary of sanitary and municipal engineering affairs. 
All the articles are arranged in alphabetical order, and the 
initials attached to each enable the author to be identified in 
the list of contributors given at the beginning of the book. 
This is not the least valuable feature of the book, as too 
frequently the articles of an encyclopedia fail to inspire con- 
fidence by reason of the anonymity of theirauthors. We feel 
certain that the book will become a recognised and valued 
source of information once it is known. A noticeab.e feature 
of the book is the excellent manner in which it is bound. 
Although largeand heavy, it opens easily at any page, and will 
remain open at that page without any assistance whatever. 


The Principles of Land Drainage. By Henry C. Brett. 
Belfast : Alexander Mayne and Boyd, 2, Corporation-street.— 
In Ireland the question of land drainage is one of peculiar 
interest at the present moment, and it is therefore opportune 
that we should have a book on the subject written by a man 
who is thoroughly acquainted with the subject, particularly 
as it presents itself to the Irishlandowner. Mr. Brett, as the 





chief inspector to the Land Loans Services of the Board of 
Public Works in Ireland, is in an excellent position to speak 
with authority on the subject of land drainage, and in the 
book now before us we find an interesting and lucid discussion 
of the many points raised in the course of such work. There 
will be found in the volume chapters on the flow of water in 
open and irregular channels, the forms and dimensions of 
drains, a brief review of early systems of drainage and a fairly 
full account of modern practice. The drainage of bogs, 
mountain pastures and plantations also receives attention, 
while there are many valuable observations made with 
reference to works of a subsidiary nature occasionally required 
in connection with the improvement of land. Although we 
have said that the book is of special interest to Ireland, we 
regard it as of quite general value, and bgjieve it should 
command the respect of many engineers and others interested 
in the problems with which it deals. 
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MOTOR PASSENGER BOAT FOR BAGHDAD 


JOHN I. THORNYCROFT AND CO., LI 


—————= 

on Thursday, December 8th, Mr. McMurtrie will lecture 
‘* Electricity in the Himalayas.’’ A paper is to be read ae 
January 19th on ‘‘ Electric Power in Collieries,” The 
| author is Mr. James Miller. Another paper, entitled 
MITED, SOUTHAMPTON, BUILDERS ce Repetition Work,’’ is to be read on February 16th by Mr 
| J. Picken. The last lecture, which will be given on March 
| 16th, is on “‘ Facts and Figures.’’ The author is Mr, R, B 











COMPULSORY WORKING OF PATENTS. 





A CASE in which Fiat Motors, Limited, sought the revoca- 
tion of certain patents belonging to the Mercédés Daimler 
Motor Company involved the decision ofa pointofsome interest 
to patentees in relation tothefamouscompulsory working clause. 
The case, on appeal to Mr. Justice Parker, was reported in the 
Times of November 8th. Application was made to revoke the 
patents on the ground that they were manufactured mainly 
or exclusively abroad. The evidence before the Comptroller 
showed a considerable manufacture abroad in the case of the 
more important articles, and a very limited manufacture at | 
home by the patentees or their licensees. It was admitted, | 
however, that in addition to this manufacture there was an | 
extensive manufacture by infringersin thiscountry. The well- 
known section 27 of the Act of 1907 provides that: ‘‘ At any | 
time not less than four years after the date of a patent, and 
not less than one year after the passing of this Act, any 
person may apply to the Comptroller for the revocation of | 
the patent on the ground that the patented article or process | 
is manufactured or carried on exclusively or mainly outside | 
the United Kingdom.”’ 

The question was whether this illicit manufacture could 
be relied on by the patentee for the purpose of showing that | 
there was adequate manufacture in the United Kingdom. 
The Comptroller decided this question in the affirmative, and | 
Mr. Justice Parker has upheld his decision. It has pre- | 
viously been decided (in Hatschek’s Patents, 26 R.P.C. 241) | 
that in ascertaining the proportion of the manufacture in the 
United Kingdom to the manufacture abroad it is not a 
question of comparing what the patentee, his licensees and 
agents do abroad or in the United Kingdom respectively, but 
the Comptroller must consider the amount of manufacture | 
of the article or process in question performed by all persons, 
whether they are authorised by the patentee or not. Ac- 
cordingly, it bas been held as against the patentee to 
be irrelevant whether the manufacture is carried on under 
foreign patents in the respective foreign countries or not. 
Mr. Justice Parker has held that, in these circumstances, it 
would be unjust to the patentee to allow illicit manufacture 
at home to tell against him. The following passage in his | 
judgment puts the point quite clearly:—‘‘It would,’ | 
he said, ‘‘ be illogical and unfair to count against a patentee | 
all that is done abroad without his licence, consent, or 








Wedmore, 

The meetings of the Cleveland Institution of E.nginears 
will be held at Middlesbrough, in the lecture-room of the 
Literary and Philosophical Society, on the following days -— 
December 5th, January 9th, February 6th, March 6th 
April 8rd. The papers which have been promised, and which, 
will probably be read in the order given above, are ag 
follows :—‘‘ The Use of Electric Locomotives for Shuntin 
Purposes *’ is the title of a paper which is to be read by Mr. 
Albert H. Marshall; ‘‘ Résumé upon Coal Washing ’’ is the 
title of a contribution by Mr. Sherwood Hunter ; ‘ The By. 
product Coking Process and Its Future Developments’ wij; 
form the subject of a paper by Mr. Ernest Bury ; and lastly 
a paper on ‘‘ Foundry Practice ’’ has been promised by Mr. 
Thomas D. Wilson. Other papers are also expected. ~ 








MOTOR PASSENGER BOAT FOR BAGHDAp, 


THREE useful motor boats are now in process of completion 
by John I. Thornycroft and Co., Limited, at their \\ colstoy 
Works, Southampton. They are destined for passenger 
service on the Tigris and Euphrates, having been built to the 
order of the Governor-General of Baghdad, and are illus. 
trated in the accompanying engravings. 

The boats in question are built of steel with « length 
Mr. Darling on the same subject on November 28th, Decem- overall of 63ft., a beam of 9ft. 6in. They draw 2ft. 6in. with 
ber 5th, and December 12th. On November 23rd Sir Henry fu'l load, and at full speed. The hulls are of characteristic 
H. Cunyngham will lecture on ‘‘ Methods of Detecting Fire- Thornycroft shape, with straight stem and slipper torpedo 
damp in Mines.’’ November 29th is the date fixed fora stern. They have a shapely shear, the impression of speed 
lecture on ‘‘ The Progress and Prospects of Mining in Western this gives them being fully confirmed by the results obtained 
Australia.’’ This is to be delivered by Mr. A. Montgomery. on the full-speed trial. On this occasion, carrying full 
On the 30th of the same month Mr. Campbell P. Ogilvie will equipment and loaded with 3} tons as well as crew—ic., a 














co-operation, and to count in his favour only what is done in | swam Se 
this country by himself or his licensees, or otherwise, without | 

derogating from his rights under the patent. Further Cs CF OTN Pee Sear 

than this, i¢ seems to me impossible that the Legisla- | 

ture should lmve contemplated under sub-sertion 1 lecture on ‘‘ Argentina from a British Point of View.’’ | total displacement of 124 tons—a speed of 13.4 knots was 


on inquy 20. Seemming as te cnbeace the rights! o The Panama Canal in 1910’’ is the subject chosen by Dr. | attained ; this is 1.4 knots more than the guaranteed figure. 


inter se of the patentee and everybody in the United | 


Kingdom who is manufacturing the article or carrying | ber 8th. The subjects of other lectures on the programme 


Vaughan Cornish for a paper which he will read on Decem- | The arrangement of the boat is generally as follows :— 
A short teak deck is fitted at the fore and aft ends, anda 


om the process the ‘subject of his patent. One man may be are :—‘‘A New View of Roman London,’’ and the ‘‘ Taj | fairly deep coaming runs all around fore and aft. The 


manufacturing the article or carrying on the process because | 


he believes the patent is invalid; another because he main- | 
tains that on the construction of certain correspondence 
between himself and the patentee he has a free licence; a 
third, because he contends that in equity the patent’ belongs 
to him; and yet a fourth, because he thinks that in an 
action for infringement he will have a defence under Section 
25 of the Act. 

It is manifest that if the Jaw were otherwise. the Comp- 
troller would have to ex end his inquiry beyond all reasonable 
bounds. That this decision may give rise to anomalies 
is not surprising. | 

For instance, an infringer in this country may (under | 
Section 25) defend himself in an action by showing that the | 
patentee has not manufactured svfficieptly in this country, 
while the patentee may rely on the infringing manufacture | 
to show that the law has been complied with! The Attorney- | 
General, who intervened in the case under review, probably | 
did so on the ground that this decision will be a direct | 
encouragement to infringers or to the patentee to wink at | 
infringement ; but it is evident that these considerations had 
little weight with the judge, who had merely to construe the | 
Act as it stood. It may be also asked, pertinently, why | 
trouble to get a patent revoked when the patentee permits 
infringement ? 








FORTHCOMING MEETINGS. 
No. IIT.* 


THE programme of the 157th session of the Royal Society 
of Arts has been issued to its members. The next meeting | X 
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ENGINE OF MOTOR PASSENGER BOAT 


fahal and its Relations to Indian Architecture.’’ The | interior space is divided into three compartments. In the 


takes place on November 2lst, when Mr. C. R. Darling will | former will be given by Mr. Reginald A. Smith on December | forward, seating accommodation is arranged for thirty first- 


deliver the first of a series of Cantor lectures on ‘‘ Indus- 


trial Pyrometry.’’. Three other lectures are to be given by 1 
eine cial Se cee eee sancnpeie | 
* No. Il. appeared November 4th 


| 14th, and the latter by Mr. R. F. Chisholm on December 


class passengers, in the second is the machinery and steering 
5th. Other lectures will be given after Christmas. position, and in the aft, seating accommodation for twenty 
From the programme issued by the Rugby Engineering | second-class passengers. Arrangements are made for pro- 


| Society we note that at the next meeting, which is to be held ' tecting the first-class passengers’ space in winter by means of 
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— 
riable glazed shutters ; but these are omitted in the case of 
ly e second-class space, their place being taken by screens of 
n Willesden canvas. These canvas screens also extend 
nachinery space. 
“s Seetian toma both rain and sun is afforded by a 
rmanent awning running foreandaft. This is made of rain- 
roof canvas, and is stretched on a wooden framework and 
hattens, the whole being supported by wrought iron 
stanchions. Steering is effected by means of a brass-mounted 
wheel fitted just forward of the motor. 
The machinery installation comprises two sets of Thorny- 
roft 04 type 47 brake horse-power paraffin motors running 


. 500 revolutions per minute, but capable of being 


bout ‘ 
o erated up to 800. Weare informed that the manceuvring 
trial showed that the efficiency of the twin screws was 
exceptionally good. The paraffin fuel is stored in a 60-gallon 


tank on the steering platform, from whence it is pumped to a 
working tank fitted immediately under the awning, from 
which it flows by gravity to the engine. Thesilencer is fitted 
ina funnel on the awning, this arrangement having many 
advantages for boats of this class, 

A noteworthy feature of this contract is the fact that 
Messrs. Thornycroft only took eight weeks to build the first 
boat from the time of laying the keel plate to completion in 
all respects. The two remaining boats are likely to be 
completed within the next few days. 








THE HU. PHREY PUMP. 


UNUSUAL interest was evinced in the paper on the 
Humphrey pumps and compressors which the inventor, Mr. 
H. A. Humphrey, read on the 12th inst. before the Man- 
chester Association of Engineers. The author pointed out 
that recent progress had broadened the field of usefulness of 
his pump and had led to new designs. It was, for instance, 
mentioned in past discussions that the only Humphrey pump 
having a suction lift, and described in the paper read before 
the Institution of Mechanical Engineers, had a change-over 
yalve which was objectionable in large sizes. Now, however, 
he had designed suction lift pumps without this objectionable 
feature. Again, it had been raised as an objection that the 
level of the supply water affected the volume of the explosive 
charge, and that it was not in practice desirable to be obliged 
to keep the supply level constant. Now he could show 
designs in which the charge volume was automatically main- 
tained constant in spite of differences ig the level of the 
water. The author said it had been further urged against 
his system that it was bulky, and although this was never 
true, if the comparison was made between Humphrey and 
ordinary reciprocating pumps, yet the criticism held when 
considering the use of the Humphrey pump for power pro- 
duction, and comparing it with an ordinary gas engine. The 
author pointed out that this objection had also been met, and 
said that the 1000 horse-power pump now under construction 
in Germany would compare favourably as to space occupied 
with « tandem double-acting type of gas engine of the same 

wer, 

After describing the action of thé four-cycle direct-lift 
pump, the author said that no simple means of indicating 
the work done by the expanding gases had been found, so that 
the indicated horse-power of a Humphrey pump could not be 
directly ascertained, but he submitted an indicator card 
showing the pressures on a time basis. This is appended in 
Fig. 3, and was taken from a 45 horse-power four-strcke 
pump lifting to a 39.4ft. head and operating on town’s gas. 

The figures relating to this card are :— 

56.5 Ib. per sq. in. 
163 Ib. ” 





Compression pressure at ignition 
Explosion pressure .. .. .. 
Cushion pressure .. Te erreere  : ue 
The pump was delivering 306 gallons per working stroke. 

The diagram may be explained as follows :—Compression 
of charge from A to B ; explosion from B to C; expansion 
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from C to D; taking in water and scavenging air and 
partly exhausting, D to E ; return stroke completing exhaust 
till valve shuts, E to F ; cushioning, F toG ; cushion expan- 
sion, G to H; intake of new charge, H to J; next compres- 
sion of charge, J to K. 

The stiff spring used did not permit the suction to be shown 
on this card, but the partial vacuum at the end of cushion 
expansion might momentarily be as much as 4 Ib. per square 
inch, and the water suction might at first be equal to 2ft. or 
3ft. of water, both dying down to atmospheric pressure during 
the respective strokes. 

Mr. Humphrey next went on to describe the two-cycle 
pumps requiring no valve gear. Figs. 2 and 3 show alterna- 
tive arrangements of the top of the combustion chamber for a 
two-cycle pump. It will be observed that the combustion 
chamber has to be specially shaped, so that the incoming 
charge, which may be preceded by pure air, displaces the 
burnt products and mixes as little as possible with them. 
Thus, in Fig. 2, A is the admission valve at the top of the tall, 
narrow part of the chamber B, in which the full charge 
volume extends down to the level cc. A number of exhaust 
valves E lead to a common exhaust outlet O, which may be 
fitted with a non-return valve, or each exhaust valve may carry 
a light non-return valve on its spindle, asshown. The level at 
which expansion reaches atmospheric pressures is, say, f f, but 
this level having been reached by the water, its further move- 
ment draws in fresh combustible mixture till it occupies the 
space down to cc, and the liquid level has fallen to gg. The 
column of liquid now returns and drives the exhaust products 
through the valves E—which had opened by their own weight 
—until these valves are shut by the water. The kinetic energy 
acquired by the column is now spent in compressing the fresh 
charge, which is ignited to start a new cycle. Thus, each 
outstroke is a working stroke, and no locking gear is required 
on the valves, 

_ The same cycle applies to Fig. 3, but in this case there 
18 @ series of admission valves placed in a ring so as to 
allow the mixture to enter with a low velocity in order to 
prevent eddies and mixing with the exhaust products. The 








author pointed out that a higher compression pressure was 
obtained with this pump than with the simple pump, and 
consequently higher efficiencies with the same lift. 

The author then dealt with two-barrel and suction-lift 
pumps and high-lift pumps. He pointed out how any 
Humphrey pump could be converted into a high-lift pump 
by means of an air vessel fitted with valves and called an 


intensifier. Into this vessel air is drawn into and rejected at 
each cycle. Fig. 4 will help to make the operation of such a 
pump clear. A and B are the barrels of a two,barrel pump, 





Fig. 2 


and at the end of the play pipe D there are two air vessels E 
and F, the latter being large enough to give a continuous 
flow at outlet O, and to maintain a practically uniform 
pressure. The smaller air vessel E is fitted with a down- 
wardly projecting pipe K, open to the atmosphere at 
the top and carrying a valve L at its lower extremity 
arranged to close under the action of the rising water. 
The cycle starts with an explosion, all valves except L being 
shut and the water level, as shown. While the water level 
in E is rising to L, air is merely being discharged into the 
atmosphere, and, as no work is being done by the column of 
water, it gains speed until valve L is shut by impact. 
Imprisoned in E there is now a definite quantity of air, 
which suffers compression until its pressure reaches that at 
which the high-pressure water valves W can open and allow 
the remaining kinetic energy of the column to force water 
into F. Valves W close when the column comes to rest, but 
there remains enough energy in the compressed air in E to 
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Fig. 3 


give, by expansion, the return flow, which causes exhaust in 
A and compression of the fresh charge in B to start a fresh 
cycle. When the water level falls below valve L, this valve 
opens, and air is admitted into E for the rest of the return 
stroke. 

The author pointed out that if the pipe K were made 
vertically adjustable with regard to E, the point of the cycle 
at which L shuts could be varied, and more or less air 
entrapped in E at will. But the amount of energy stored in 
this air would also vary with its quantity, for it is assumed 
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Fig. 4 


that the degree of compression remains constant, and fixed 
by the pressure maintained in F. Consequently, the ratio of 
the total energy of the working stroke to the energy stored in 
the compressed air in E could be made anything desired, or, 
in other words, any compression pressure of the new charge 
in B could be obtained, and this independent of the water 
lift. Further, by manipulating the position of pipe K, a 
given pump could be made to meet any conditions as to 
height of lift, for if the lift increased K could be raised so 
that the energy stored in the air in E remained the same, 
there being less air but at a higher pressure. Now, at each 
cycle, air is drawn into and rejected from the vessel E, and 
if K were connected to a supply of combustible mixture 
instead of opening into the atmosphere, an automatic pump 
would be provided for taking in mixture and discharging it 
under pressure. 





co If the discharge were made into a reservoir from which the 
combustion chambers A and B could be supplied, a means of 
quickening the cycles is provided and the output increased. 
The author said it had been found convenient to replace the 
vessel E. by two vessels, one for air and one for gas, so as to 
keep the constituent parts separate until they entered the 
combustion chambers. If the first portion of the outstroke 
of the water column were allowed to reject the surplus air and 
gas back to the sources of supply, then the action throughout 
the cycle was precisely that described when using the single 
vessel KE, except that a larger portion of the total energy was 
absorbed in the compression of air and gas; but the excess 
was given out during the expansion of the pre-compressed 
charge in either A or B. The chief advantage pointed out for 
this system was the more rapid working, as there was no 
longer any need to wait for the water level in A and B to fall 
under the action of gravity when the charge was being taken 
in. In fact, the appliance became practically independent of 
the water level on the supply side. The 1000 horse-power 
pump now being built in Germany will operate in the manner 
described, and the pump will require no more space than a 
1000 horse-power tandem engine. 

The paper also dealt with air compressors on the Humphrey 
system, and the jet propulsion of ships. Fig. 5 shows a 
possible arrangement of the Humphrey pump applied to ship 
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propulsion. The double-barrel pump, with cylinders A B, 
discharges simultaneously in two directions through equal 
lengths of pipes C D leading to air vessels E F. The suction 
occurs through the side of the ship by passages GH. The 
water from one air vessel E is brought back to the vessel F 
through a pipe J, and the common discharge is then through 
the pipe K which opens into the surrounding water at the 
stern of the ship. 

The paper resulted in considerable discussion, in which 
Messrs. Pilling, Atkinson, Onions, Chorlton, Cook, Costa, 
Day, Stead, Fox, and Professor Watkinson took part. The 
chief points brought out in the various speakers’ remarks 
referred to the possibility of corrosion, local overheating, 
the limited application of the pumps, want of figures relating 
to work on a commercial basis, the liability of the valves to 
foul, and the pollution of the water. Professor Watkinson 
paid a high tribute to Mr. Humphrey’s invention, and 
pointed out that one of the greatest developments of the 
pump would probably be for the propulsion of ships. 

After a vote of thanks had been passed to Mr. Humphrey 
for his paper, the author briefly replied to some of the 
criticisms. He said that according to theory there ought to 
| be corrosion in the pump, and they expected it, but had found 
no trace of it. With regard to overheating, they had found 
that the temperature of a pump delivering 6,000,000 gallons 
of water per day did not exceed 130 deg. Cent. (266 deg. Fah.). 
The pump had worked throughout the whole of the period 
that the Brussels Exhibition was open without any trouble 
atall. He said there was no idea at present of attempting 
higher suctions than 6ft., but calculations had shown that 
an 18ft. suction was possible. With regard to the complaint 
that the building of the pump had been placed in the hands 
of a German firm, Mr. Humphrey said the Germans were 
the first people to see the importance of the invention, and 
they were also the first to put down large sums of money to 
work the patent. A Berlin firm had taken up the sole re- 
presentation for Germany, and this firm was carrying out 
the experimental work in connection with the high-lift 
pump. 





OBITUARY. 


JAMES McCREATH. 


By the death of Mr. James McCreath, of Levem House, 
Bothwell, which occurred on November 3rd, the mining 
engineering circles in the west and east of Scotland are 
poorer by one who, through thorough practical training and 
wide and accurate knowledge of the coal, ironstone, and oil 
shale fields, was long an acknowledged authority and busy 
consultant on all questions of mining enterprise. He was 
born at Hurlet, near Paisley, in 1828, where his father, the 
late Mr. William McCreath, mining engineer, was resident 
manager of John Wilson and Sons’ coal, limestone, and 
alum-shale pits, and attended, as a youth, classes in civil 
engineering and chemistry in Glasgow. While yet in his 
teens he had the superintendence of coal and iron pits near 
Airdrie. Shortly thereafter he was transferred to the 
management of Messrs. Wilson’s pits at Hurlet and their 
chemical works there and in Glasgow. Between 1850 and 
1860 he joined his father, who had some time before begun 
business as a mining engineer, and applied himself to that 
profession with considerable success. Along with his 
father, who died in 1876, he organised the development of 
the extensive coalfields in Lanarkshire, belonging to the 
Duke of Hamilton, the Earl of Home, and others. Mr. 
McCreath was much sought after as a consulting engineer, 
and was frequently employed as arbitrator in important 
mining cases. He took no active part in public affairs, but 
was president of the Mining Institute of Scotland for a term, 
and took a lively interest in its procéedings. 











A PORTABLE rheostat is most useful in laboratories and 
| test rooms. A handy type can be made by winding a single layer 
of wire round an insulated iron pipe. A slider of metal strip is 
used and a fuse is an essential part of the device. In an article 
relating to this type of rheostat which recently appeared in the 
Electrical World calculations are made and formule are deduced 
which enable rheostats of any given carrying and dissipating 
capacity to be accurately designed. Tables of the constants of 
resistance wires are given. 
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ARROL-JOHNSTONE FOUR-CYLINDER ENGINE 

















MOTOR CAR EXEIBITION AT OLYMPIA. 
No. III.* 

In our review of the exhibits at the above exhibition 
last week we alluded to the growing tendency on the part 
of motor engineers to adopt pitch chains for operating the 
engine cam shafts. In addition to the English engines 
mentioned, there are one or two of foreign manufacture in 
which this innovation has been introduced, notably the 
La Buire and the Germain. In the latter case the valves 
are all on top of the engine, and are operated by a cam 
shaft, which is driven by a silent chain from the magneto 


shaft, the latter being first driven from the crank shaft in | 


a similar manner. The cam shaft operates the valves 
through rocking levers, which are easily removable to give 


access to the valves, and are provided with rollers where | 


they come in contact with the cams. On one end of the 
cam shaft skew gearing is provided to operate the oil 


pump for the lubrication system, while it also operates a | 


small air pump to maintain pressure in the petrol tank. 
The six-cylinder La Buire engine has the valves all on 
one side, and the cam shaft is driven by a silent chain 
from the crank shaft. A centrifugal pump for the circu- 
lating water and high-tension magneto are mounted on 
each end of a transverse shaft driven by skew gearing 
from the forward end of the cam shaft. The lubrication 
is effected by means of a gear pump in the base chamber, 
which — oil to lipping troughs for the connecting- 
ends. 

The illustration above represents the 15.9 horse-power 

four-cylinder Arrol-Johnstone engine, clutch and gear-box, 


to which we alluded last week. Although to all appearances | 


these form a single unit either of the three parts can be 
readily detached. The four cylinders, 80 mm.and 120 mm., 
are cast in pairs. The size of the pipes for thermo-syphon 
cooling is large, the large inlet passages being connected 
by an india-rubber ring and clip. The magneto high- 


tension shaft is driven by skew gearing from the crank | 


shaft on the opposite side to the valves. The fly-wheel 
has on its periphery steel fan plates and the clutch is of 
the plate pattern. The car is fitted with a dashboard 
radiator to which an ample air supply is provided through 
the semi-circular extension of the base-plate shown. The 
gear-box is provided with four speeds, the wheels of which 
are in constant mesh, and are of the helical type. 





FORTY-EIGHT HOURS’ TEST OF A PETROL 
ENGINE. 


A SIX-CYLINDER stationary petrol engine with cylinders 


54in. bore by 7%in. stroke was recently built by Charles | 
Price and Son, Broadheath, for emergency purposes in con- | 


nection with a colonial steam pumping plant. It is essential 
that in case of a breakdown of the latter this engine should 
be able to run continuously for a considerable number of 
hours without skilled attention. Before despatch to its 
destination the engine was submitted to a 48 hours’ 
continuous test by Mr. G. F. Metzger, which took place from | 
September 29th to October 1st. For the purpose of the test | 
a three-phase alternator, manufactured by the Sandycroft | 
Foundry Comrany, and rated at 40 kilowatts, was driven by | 
a 10in. belt from the engine at 15ft. centres. The exciter | 
was coupled direct to the alternator. The diameter of the 
engine pulley was 22in., and that of the alternator 16in. An | 
artificial load was obtained from a water resistance, and | 
readings were taken every hour from start to finish. It was 
specified that the horse-power obtained from the engine was | 
to be calculated from the following formula :— | 
HP. Volts x amps. x + 3 
600 watts 
The 600 watts provides an allowance for losses in the alter- 
nator, through belting, &c., and is equivalent to an all-round 








efficiency of 80 per cent. 
Result. 
Average of Maximum 
49 readings. observed. 
Exciter, amps. ee ce: 16.0 
na ~ “Se ener FS 100 
Alternator,amps.1 .. .. .. .. 41.2 42.0 
lt es 50.0 
” volts. . ei.» Sa et Oe 530 
SS | See. 48.7 
Engine, revs. «. 646 650 


Ceca eee | 


* No. I. appeared November 11th. 


| This evil has been very materially reduced by the introduction of 
| working, and whic 


| natural water, because in its natural state it contains a fairly large 


| On the above-mentioned formula, the horse-power obtained 


was— 
Average, 64.9 H.P. 
Maximum, 70.5 H.P. 


| Calculating the horse-power on the basis of— 

Volts X amps. x v3 
H.P. = 
746 
| the power factor being taken as 1, and an efficiency of 91 per 
| cent. allowed for the alternator, with 4 per cent. loss on belt 
| drive, the resultant horse-power of the engine is— 
Average, 60.1 H.P. 
Maximum, 65.9 H.P. 
The exciting current was equal to— 
3.65 per cent. on 39 K.W. output 
3.28 per cent. on 48.7 K.W. output. 
| The total units generated, as calculated from the average 
readings obtained; amounted to 1872. On this basis, the 
| total petrol consumption being 250 gallons, at 74d. per 
| gallon, the fuel cost 1d. per unit generated, or .62d. per 
| horse-power hour. The engine ran without mishap, and 

maintained the load without difficulty. 

In order to facilitate transport no part of the engine had 
| to weigh 750 1b. It has triple ignition by two accumula- 
| tors and high-tension magneto, forced lubrication, pump 
circulation of cooling water, three independent carburetters, 
| each supplying one pair of cylinders, adjustable governor 
| control, and the whole of the parts are easily accessible for 
| adjustment and repairs. 





CORROSION. 


| Mr. Stromreyer’s annual report to the Manchester 
| Steam Users’ Association has been just issued. It con- 
| tains, as usual, discussions of many subjects of very 
“live” interest to the engineers, some of which we shall 
| consider in a later issue. To-day we print a few notes 





on corrosion, which may be commended to the careful | 


attention of the steam user. 

Corrosion.—In_ spite of many excellent experiments and 
researches into this subject, our knowledge is as yet rather 
imperfect, and it is not always possible to assign a cause for 
corrosion. For instance, some moorland waters, although very 
pure, are exceptionally corrosive. It may, however, be taken for 

| granted that most other cases of corrosion are due to the joint 
| presence in the water of minute quantities of carbonic acid and of 
oxygen. The action seems to be as follows :—-Carbonic acid attacks 
| iron and forms a greenish salt, which is converted into iron oxide 
| if brought into contact with water containing oxygen. The car- 
| bonic acid is then liberated and free to re-attack the iron. Thus 
a very small trace of carbonic acid may cause a lot of corrosion, 
and it is, in fact, almost impossible, even under laboratory con- 
ditions, to so thoroughly remove this gas out of water that no 
corrosion shall take place; all attempts to do this on a large scale 
are doomed to failure. Considerable success has, however, attended 
the various attempts to reduce the amount of oxygen held in 
solution by the feed water, more particularly with marine engines, 
There the feed is condensed water, which should be practically 
free from air, but this is often introduced in large quantities in 
the pumps, because they will not work smoothly without air, so 
that, generally speaking, condensed feed water contains over one- 
tenth per cent. of its weight of air, or one-fiftieth per cent. of 
oxygen. If this oxygen were to do all the harm it could, no boiler 
fed with aerated water would last a year, and it is, at any rate, 
not to be wondered at that such boilers do corrode very rapidly. 


slow-running pumps, which do not require air for their smooth 
Rates working when there is no water supply. 
There would be little, if any, gain in using these pumps with 


quantity of air, as can be demonstrated either by boiling or by 
certain chemical tests. Attempts have been made to extract this 
air by passing the water through a chamber in which a vacuum 
was maintained, but no very marked results have been obtained. 
The beneficial effects of sewage or other organic matter in the 
feed are due no doubt to their power of using up the dissolved 
oxygen. Although the traces of carbonic acid found in water 
cannot be entirely removed, they can be neutralised by the 
addition of caustic lime or caustic soda, and these remedies are 
frequently resorted to; but in order to be really efficient they 
should be applied continuously instead of in occasional doses, for, 
in the latter case, — only takes place between the treated 
boiler water and the newly introduced feed when the latter has 
slowly crept up the boiler plates to the firebars. By then the 
mischief will have been done, the water having already given up 


Much information has recently been published by Prof, H 
of the Berlin National Physical Laboratory, on the influence why 
additions of various chemicals have on the corrosion of iron teh 
steel in the presence of cold water, Strange to Say, some of th 

67 4 
most powerful oxidisers, such as chromate of potash, permangana; 
of potash and arsenic acid were found to be most beneficial, whe . 
carbonate of soda and caustic soda were far down in the list " 
is believed that the former chemicals act chiefly by the formati 
of a thin protective film on the steel or iron plates, and aae 
single dose of these may act as a protector for a long time, whereas 
it is obvious that the second class of chemicals act hs neutraligi 
the carbonic acid in the water, and have to be constantly renewed : 
nevertheless, until these several chemicals have been tried at 
high temperatures, instead of in the cold, it would not be safe t, 
| say what their effects would be in boilers, and there is, in fact, 
| every ew. that the very thin film of oxide would he washed 
| away by boiling water, or would have no chance of being formed 
| on the plates when these are covered by ordinary scale, (ne 
| point, however, seems to have been fairly well established, and 
| that is that relatively small percentages of common salt, which jt 
is practically impossible to remove from natural feed waters, not 
| only entirely neutralise the good effects of soda and caustic soda 
| but, when in company with these chemicals, seem to fayoyr 
| pitting. Why this should be so is as yet a mystery. 

Another interesting indication about corrosion is afforded by 
| polishing steel sections, exposing them to corrosive influences, and 
| examining them under the microscope, for it will then |e found 
| that whereas diluted nitric and hydrochloric acids, or picric aciq 
| which are successfully used for revealing the structure of steg}, 
| produce a fairly uniform effect, water, and particular|, boiling 
| water, if it contains air, strongly attacks the segregated impurities 
such as the sulphides and silicides of manganese, and it is not at 
all improbable that the sulphur taken up in solution is converted 
into sulphurous or sulphuric acid, and adds to the corrosive 
| influence of the water. This also possibly explains the fairly 
| general belief, which is, however, as yet not based on experimental 
| facts, that steels rich in manganese corrode more readily than 
| others, for the manganese combines with the sulphur in the stee| 
}and thus reduces any tendency to red-shortness, but the two 
}elements form small nodules of sulphide of manganese, which 
| nodules do not affect the strength and ductility, but are, as 
| already mentioned, very easily corroded. ’ 

| Interesting and, egg fatal experiences have recently 
been gained, which, if they do not throw any light on boiler 
corrosion, at any rate reveal corrosive activities of a most com. 
plicated nature. Several cases have been reported of serious jl] 
ness and fatalities which had occurred on steamers and barges 
carrying ferro-silicon made by the electric process, These led to 
an investigation, which revealed that this alloy contains minute 
traces of phosphide of lime, which substance is readily decomposed 
and forms phosphorous acid, which is so strong a poison that, 
although the usual contents of phosphorus did not exceed one. 
tenth per cent., the quantity of gas given off was so great that in 
one or two instancgs several people died. In this case, too, as 
with sulphide of manganese, it is the small nodules which are 
attacked. 

Another matter of interest is that weak sulphuric acid has a far 
stronger corrosive effect on strained mild steel than on unstrained 
steel, but the difference is not sufficiently great to permit of this 
test being used for discriminating in cases of fracture between 
strained and unstrained portions. Possibly, however, a similar 
selective action may occur with such corrosive elements as exist in 
a boiler, and would account for grooving, those portions of « boiler 
which are most severely strained being attacked by the salts in 
the boiler water, and as these regions get thinner, and especially 
if the reductions are of the nature of thin lines or grooves, the 
local stress increases, and with it the corrosive action. If this is 
so, then it would follow that grooving, as distinct from pitting, 
would proceed most rapidly in such boilers as contained large pro- 
portions of dissolved salts. : 

A curious confirmation of these suggestions was recently 
afforded by failures of some caustic a evaporators, ‘They 
occurred only where the tension strains were severe, rivet heads 
flying off on the caustic side, and the tubes cracking where they 
had been enlarged by the expander. The experiment was then 
tried of turning several pairs of mild steel rings, shrinking one of 
each pair into the other, and then exposing in a caustic evaporator 
for several months. On removing the rings, cutting them up, and 
bending them, those which had been subjected to a tension stress 
were quite brittle, whereas those which had been subjected to a 
compression stress were perfectly ductile. In a duplicate set 
which was not exposed to caustic, the ductility both of the 
| stretched and compressed ring was unaffected. No information 
is as yet available as to whether neutral salts will produce similar 
| effects, and the probabilities are that they will not do so, but 
| some recent cases of unaccountable cracking suggest that if the 
| density of the water in overworked boilers is allowed to become 
excessive, not only is there the usual danger of collapses but also 

the possibility of fractures. 
| IpLe Borers.-Cases of severe corrosion are often reported 
| where nothing injurious can be detected in the feed-water, but on 
| closer examination it very generally transpires that these boilers 
| are occasionally laid off without being properly prepared, and they 
| are then exposed to several serious attacks. ‘There is, first, the 
probability of a severe internal attack, due to moisture which may 
| have remained in the boiler, and to the abundance of carbonic 
acid to be found in stokeholds, Added to this, most waters con 
tain at least traces of common salt and of chloride of magnesia, 
| and both are very powerful corrosive agents in the presence of 
| moist air. Possibly, too, the sulphurous acid fumes which are 
disengaged whenever red-hot ashes are slaked, find their way into 
the adjoining empty boiler, which is then subjected to the com 
bined attack of atmospheric oxygen, carbonic acid, moisture, salt 
| chloride of magnesia, and condensed sulphurous acid vapours. 
Quite recently some severe pitting of boiler tubes had to be 
| investigaced, the assertion being made that sulphuric acid from 
the waste gases had somehow got into the boiler water, for the 
| rust taken from the pit holes was strongly charged with sulphate 
of iron. There could certainly be no doubt about this fact, but 
on visiting the works it was found that whenever a tube had pitted 
through, it was drawn out of its boiler and laid aside in a space 
into which there was a strong leakage of waste flue gases, which, 
as usual, were heavily charged with sulphurous acid. This acid 
had been absorbed by the spongy rust of the pit holes, where it 
was converted into sulphuric acid. The scrapings off any tube 




















which had just been drawn contained no traces of sulphuric acid. 
This simple case shows the nature of the activity of the noxious 
vapours to be met with in stokeholds ; they are absorbed by moist 
rust which lodges on the plates. ° 

To prevent internal corrosion in idle boilers these should be 
emptied and dried, trays of unslaked lime should be placed inside, 
and then all the manholes and other openings should be hermeti 
cally sealed. The lime will very soon absorb any moisture, car 
bonic or sulphurous acid which may be in the boiler, and any 
remaining salt or chloride of magnesia, being dry, can do no harm. 

Formerly it was a very common practice to fill idle boilers with 
water which had been charged with soda, caustic soda, or lime, 
and no doubt internal corrosion can by these means be prevented, 
but the chances are that very severe external corrosion will now 
occur. The water in the idle boiler being cold, its flue surfaces, 
where they are exposed to leakages from the flues of adjoining 
boilers, will condense moisture highly charged both with carbonic 
acid and sulphurous acid, and external corrosion will progress 
rapidly. If, for instance, the atmosphere is humid, due either to 
fog or rain, then the flue gases of adjoining boilers will contain 
not only this moisture but a large addition due to the combustion 
of the fuel, and when these gases come into contact with a cold 
surface and are cooled down again to the temperature of the out- 
side atmosphere, all the added moisture, which may amount to 





its carbonic acid and oxygen, and the beneticial chemical has had 
no chance of acting. 


3 per cent., will be condensed, as mentioned above, and cause 
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This is not a mere speculation, but an experience 
which is frequently confirmed with economisers. With them the 
inlet ends of the pipes, which, of course, contain only cold water, 
= yeh condensers of flue gas moisture, and waste away very 
~. il . The remedy in these cases is to add a little hot water to 
eS id feed, so that the temperature of the inlet pipes is above 
-etipey é laden flue gases. 


the dew point of the heavil , 
* sons ove is necessary to As one or more boilers always 


, starting, and then, of course, they had best be kept 
alle ds he ven comauine a little caustic ; but in all such cases it 
aa desirable to devise some flue by-pass arrangement 


vould seem “ 
ool the idle boiler could be kept sufficiently warm to prevent 


condensation, 


corrosion. 

















LETTERS TO THE EDITOR. 


(We do not hold ourselves 1 ible for the opini 
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$ of our 








MAXIMUM LOCOMOTIVE ECONOMY. 


sin, —If 1 have done nothing else I have evidently started afresh 
a discussion on the subject of compound express locomotives, and 
am pleased I am not alone in my ignorance of the subject. 

Regarding clearance volumes and the numbers of expansions, | 
should like to point out that it is usual, if not absolutely necessary, 
to increase the clearance volumes in the high-pressure cylinders 
of compound locomotives over the amount used in simple cylinders 
in order to get over the evil of excessive compression, which is 
especially undesirable in compound engines, so that the comparison 
of the number of expansions made by ‘‘X” between compound 
and sinple engines having equal percentages of clearance volumes 
hardly holds good in practice. Mr. Hughes said in his ae on 
‘Locomotives Designed and Built at Horwich, with some Results,” 
that he ‘‘preferred a a to a compound owing to the greater 
range of expansion obtainable with express trains. 

I am afraid [ cannot agree that there would be any material 
difference in the terminal pressures of compound and simple 
express locomotives, and if your correspondent will turn up THE 
ENGINEER for April 4th, 1908, he will see how very low the 
terminal pressures are in a simple engine even at 35 per cent. cut- 
off at a piston speed of about S00ft. per minute, and it is difficult 
to see how it could be lower in a compound express locomotive. 

| would like to point out that Mr. Hughes’ trials which your 
correspondent refers to were carried out with goods engines, and 
further, that I do not combat the contention that compounding 
might show to advantage if applied to engines on this class of ser- 
vice for the reasons set forth in my previous letter. I am in- 
terested in the information given of the working of compound 
locomotives on the European Continent and the United States. 
Judging from the drawings and particulars which have appeared 
in the engineering press from time to time, these engines are very 
large and powerful locdmotives, and the one thing I have always 
noticed is that they are always provided with very large boilers 
having enormous heating surfaces and grate areas, giving one the 
impression that very large supplies of steam are required, in spite 
of the fact that they have compound cylinders. The new French 
express engines imported for use on the Great Western Railway 
weigh 73 tons; only 39 tons of this rests on the four coupled wheels, 
and the designer provided a boiler having a heat-absorbing surface 
of 2756 square feet and a grate area of 30 square feet 
to supply, cylinders only I4ysin. diameter, with a steam 
pressure of 2271b.; this engine certainly ought to be light on 
fuel. However, I learn from THE ENGINEER, February 11th, 
1910, that by raising the steam pressure of its simple express 
engines to 2251b., and lengthening the stroke of the pistons to 
30in., the Great Western Railway bas produced an engine equal 
in efficiency to the compound, and from the information I have 
at hand it is certain that the modern Great Western Railway 
express engines are doing exceedingly high-class work, and in this 
connection I should like to ask your correspondent if compound 
express engines in use on the Continent have been pitted against 
simples equal in efficiency to those used on the Great Western Rail- 
way. I am, as will be understood, speaking of non-superbeater 
engines in each and every case, I donot want to hear anything about 
goods or mineral engines ; my remarks at the outset of this corre- 
spondence were mainly confined to express locomotives and as to 
the wisdom of compounding them. One further remark before 
closing. Your correspondent speaks of savings of 27 per cent. in 
regular express service. The London and North-Western Railway 
engines of the ‘‘Experiment” class burn about 52 |b. per mile 
between Euston and Crewe when handling trains of about 330 tons 
weight, a aan of 27 per cent. would represent a coal consump- 
tion of, say, 88 1b. per mile. May I ask your correspondent if he 
is prepared to design an express compound locomotive, having any 
arrangement of cylinders he chooses, but in all other respects, as 
regards boiler, steam pressure, driving wheels, &c., identical with 
the type of locomotive mentioned to do the same work on a coal 
consumption of 38 lb. per mile. E, Ceci PouLTNEY, 

Birmingham, November 15th. 


Sik,---Your correspondent ‘‘ X” is so diffuse, and frequently so 
difficult to follow, that misquotation is quite excusable. However, 
leaving that on one side, let me recall the facts. 

Your correspondent said that certain locomotives saved 30 per 
cent. per ton-mile hauled. This obviously means in the cost of 
haulage. I asked him to give us the actual costs in money and 
the name of the railway. For reply he referred me to certain 
publications which do not contain the information for which I asked. 
_ In your last impression—page 522—he writes: ‘‘ Where water 
is hard some railway companies have reduced boiler pressures in 
express compound engines that are xow vunvally saving 30 percent. 
perv ton-mile hauled.” The italics are mine, 

Since it appears that your correspondent is after all not dealing 
with the cost of haulage, I must ask him to explain why he refers 
to ton miles, and what he really intends to convey? Are we to 
assume that on Italian or Austrian railways the cost of haulage is 
expressed in terms of coal or water, and is he prepared to give us the 
cost of haulage per ton-mile in terms of coal by the old engines and 
the new engines / 

For years I have been coming across general statements of 
savings effected by improved engines on Italian railways, but 
hitherto I have always failed to obtain any approach to definite 
money figures. I cannot even find out how much coal is burned 
per train mile. The statement that one group of engines saves 
30 per cent. in the cost of haulage as compared with another group 
carries no conviction, because, among other things, so much 
depends on the capacity of ‘the locomotive to deal with its loads. 
An overloaded engine is sure to waste fuel. It is quite possibie to 
cut down coal bills by merely substituting a big for a little engine, 
without bringing in either superheating or compounding. If ‘‘ X” 
wants to convince he must not shirk the issues. We must have 
precise figures, I more than suspect that he knows no more what 
these are than I do. For if he had them he would have been only 
too glad to produce them. SUPERHEATER, — 

November 15th. 





PADDLE WHEELS. 


Sin,—‘* A. R.” appears to demonstrate the obvious. It was not 
questioned that in obtaining thrust from a yielding medium—such 
as water or air—there must be slip. Can “A. R.” give point to 
his argument by asserting that he has proved that the paddle 
wheel admits of no substantial improvement ? 

Believing that it does admit of considerable improvement, may 
I invite him to disprove, if that be possible, the two following 
propositions ? 

1, That the thrust obtainable from a direct-acting paddle wheel 





revolved at high speed must diminish as the speed of the vessel 
approaches to the circumferential og of the wheel, and that— 
apart from the effect of negative slip, i.¢., the resultant stream 
following the vessel—it is impossible for the vessel speed to equal 
the circumferential speed. 

2. That an oblique-bladed paddle wheel would, in a large 
measure, be free from this limitation; in other words, that it 
would have practically continuous thrust, and that it might be 
possible so to design the wheel as to blade area and angle of 
obliquity that the speed of vessel, under favourable conditions, 
might equal or exceed the circumferential speed of wheel. 

It has already been remarked that an oblique-bladed paddle 
would be a kind of screw propeller. It may he added that it 
would be a well-placed screw. It is well known that one of the 
difficulties in the way of economical screw propulsion arises from 
the position of the propeller abaft the ship's afterbody instead of 
in front of it, like the paddle wheel. Moreover, the effective 
action would be exerted near the periphery of the wheel, the 
— which was not long since demonstrated by experiments in 
New York to be that where the most useful work is done by screw 
propeller blades. 

London, November 7th. R. M.S. 

[‘* R. M. 8.” is clearly wrong in supposing that there would be 
any more thrust from an inclined float than from a straight one. 
If the circumferential speed of the wheel and the forward speed of 
the boat are the same, there can be no thrust whatever form the 
floats may have. To obtain thrust under those circumstances, it 
would be necessary to incline the axis of rotation of the wheel 
relatively to the centre line of the ship. If our correspondent 
will imagine the case of a screw propeller enclosed in a casing 
which contains water revolving at the same pace as the propeller, 
he will see that there is no action between the propeller and the 
water. The paddle wheel with inclined float is a small portion out 
of a propeller on these conditions. It is equally clear that the 
wheel with inclined floats has no resemblance to the screw, the 
plane of rotation being at 90 deg. or so from the *est position for a 
screw. —Ep. THE E.] 





SPEED REGULATION OF THREE-PHASE MOTORS. 
Sin,—With reference to the paper read by me before the Lron 
and Steel Institute in September last, which was abstracted in 
your issue of the 7th October, my attention has been drawn, by 
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Inoucrion Motor 


Fig, 2 


Dr. A. Scherbius, to the fact that an error has been made in my 
descriptions of the Scherbius and Kriimer systems of speed 
regulation. 

The annexed illustrations are reproduced from my paper, and 
carry the same numbers. The arrangement shown in Fig. 3 was 
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FEGULATING MOTOR 





Fig. 3 


attributed by me to Dr. Scherbius, but it is really due to Mr. C. 
Kriimer—the inventor of the arrangement shown in Fig. 5 of the 
paper—and was first described in the German patent No. 169,453, 
applied for on March 19th, 1905. 

The arrangement shown in Fig. 4 was correctly attributed to 
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REGULATING SET 


Fig. 4 


Dr. Scherbius ; it was first given in the German patent No. 179,525. 
of 18th July, 1905. 

The* diagram of connections shown in Fig. 2 is in reality a 
general diagram applicable to both the Kriimer and Scherbius 
systems. J. J. ELINK SCHUURMAN. 

London, November 14th. 





CENTRIFUGAL PUMPS. 


S1r,;—Much as we should like to reply to the many and various 
points raised by your correspondents in your current issue we shall 
refrain as much as possible from taking up your valuable space in 
discussing side issues, and confine ourselves to the point in question. 

We must strongly object to Mr. Rees’ attempt to turn this dis- 
cussion into one on the relative merits of the Holden and Brooke 





pump and the Rees roturto pump. This question has never been 


raised by us, and had the discussion been on these lines we should 
have taken a short cut through the numerous side issues Mr. Rees 
has raised and the unsubstantiated claims that the roturbo pump 
is outside the rules which govern all centrifugal pumps, by issuing 
a direct challenge to him. 

The figures which we gave in our letter of October 26th, in 
reply to your correspondent “F, H.S.,” were, toa large extent, 
settled be the conditions assume? by ‘‘F. H. 8S.” himself in his 
previous letter, and were merely carried further by us to show 
that he had not taken sufficient items into account, and that by not 
doing so he had not arrived at a correct conclusion. The given 
conditions were a definite peripheral speed of impeller, a detinite 
impeller blade angle, and a definite backward velocity of flow at 
the rim of the impeller. Obviously it would be possible to construct 
a pump to deal with 10 gallons per minute or with 10,000 gallons 
per minute, or indeed with any other quantity, the three given 
conditions being completely satisfied in each case, and it is equally 
obvious that the efficiencies in the different cases would be very 
different. For Mr. Rees to speak in the way that he does in his 
last letter of his being pre to guarantee an overall efficiency 
of 82 per cent. is most misleading, so much so, in fact, that we feel 
perfectly safe in defying him to build one of his self-regulating 
pumps to deal with, say, 200 gallons per minute, which would give 
an overall efficiency even approaching that figure. 

We are at least grateful to Mr. Rees for one admission in hix 
last letter, namely, that of the correctness of our arguments as 
applied to all centrifugal pumps other than those of the roturbo 
type. This narrows the question down to the point as to whether 
or not self-regulation in the roturbo pump is obtained at the 
expense of efficiency, or, in other words, as to whether a roturbo 
er could or could not be built without self-regulation to give a 

igher efficiency than one built for the same duty, but with self- 
regulation. 

Considering two roturbo pumps so built, then any advantage or 
disadvantage which there may be in the employment of the 
specially designed impeller or so-called pressure chamber would 
apply equally to both pumps and would not affect comparative 
results, and as the roturbo pump is essentially a centrifagal pump 
the perfectly general arguments which we used in comparing two 
ordinary pumps would apply equally well in comparing these two 
roturbo pumps, and the result would be the same, namely, that 
the one without self-regulation would have a higher overall 
efficiency than the one with self-regulation. We would again 
_ out that the question as to whether a roturbo pump has a 

igher or lower efficiency than any other centrifugal pump in no 
way enters into this argument, and that so far as Mr. Rees and 
ourselves are concerned the question has narrowed down to a 
discussion of the relative merits of two roturbo pumps. We think 
that Mr. Rees must admit that our previous line of argument 
will apply to two of his pumps, and that it would be possible to 
build a roturbo without self-regulation to give a higher overall 
efficiency than one for a similar duty designed to give self-regula- 
tion. This and no other is the present point at issue. 

In reply to the letter of the 7th inst. from your correspondent 
“FF, H.5.,” we may say that he appears to be under some difficulty 
in attempting to explain away the comparative figures which 
we worked out in our letter of October 26th. He speaks of this 
as ‘‘an utterly erroneous comparison,” and states that in order to 
make ‘‘a fair comparison ” the backward velocity of How in his 
pump should be reduced to 27.5ft. per second from the 50ft. per 
second which he originally d as ry to give self- 
regulation. It is quite obvious that as the other conditions 
remain the same, his pump would not give self-regulation with 
this reduced backward velocity of flow, and therefore the figures 
which he works out are quite useless for comparing a self-regulat- 
ing pump with a non-self-regulating pump. 

With reference to the letter from your correspondent who signs 
himself ‘‘ Mathematician,” we should be interested to hear whether 
he seriously maintains that, neglecting all losses, the centrifugal 
head impressed upon water flowing either through a pump im- 
peller or through a turbine wheel, is independent of the diameter 
of the inner tips of the blades. If not, then we consider that his 
opening remarks require some considerable modification. 

We would point ont that the 20ft. reduction in the head im- 
pressed upon the water before leaving the impeller, which we 
made in the comparison in our letter of October 26th, was not 
called a loss in head, and as this amount of head is not given to 
the water by the impeller, it was naturally not included in the 
total hydraulic head. 

As in ordinary practice the diameter of the eye of an impeller is 
approximately half that of the impeller itself, there would be, 
according to your correspondent, a loss in head of roughly 25 per 





cent. of 7 


there is no such loss. 

If ‘‘ Mathematician” would refer to our letter of October 19th 
he would find a reference to some recent interesting experiments 
upon the conversion of velocity into pressure such as tax=3 place 
in the guide passage of a centrifugal pump. 

So far as we can see your correspondent, in making his calcula- 
tions, has not taken into account tHe losses due to friction at the 
bearings and stuffing-boxes. 

‘* Mathematician ” appears to infer that the performance of an 
ordinary centrifugal pump does not agree with theory. We ven- 
ture to suggest that it is his theory which is at fault, and that if 
he took into account all the variables he would find a theory agree- 
ing perfectly with practice as, of course, must always be the case. 

HOLDEN AND BROOKE, LIMITED. 

Manchester, November 16th. 
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- at the entrance of the impeller. We maintain that 
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“THE POINT OF VIEW.” 


S1r,—I thank you for your insertion of, and courteous reference 
to, my previous letter on the boilermakers’ lock-out. You ask me 
why, if the men may draw out hundreds for the sake of one, the 
masters may not lock out on account of 400? The asking of this 
question implies two things:—First, that the masters’ case is 
miserably weak when you seek to justify it by paralleling it with 
the recent North-Eastern Railway dispute, where the hasty action 
of the men was condemned by the great majority of trade 
unionists ; secondly, that you virtually admit my claim for equal 
treatment. To answer your question, I believe it is justifiable to 
= to the utmost extremity in defence of vital principles ; 

ut I hold him nothing short of criminal who’ declares war 
before exhausting all the honourable resources of peace. Have 
the masters done that in this case’? You are, of course, 
as well aware, as I believe the general public are not, 
that it is the almost invariable rule of masters’ federations 
all over the country to insist, in cases of dispute raised by the 
workmen, on the withdrawal of strike notices and the resumption 
of work before negotiations can take place. Why do they not 
apply this rule to themselves? Equal treatment’ It seems to 
have become the rule, however, with this particular Federation, to 
strike their blow first, and leave the men to seek a means of settle- 
ment. So far from ‘‘the masters having done ali they could,” 
they have done practically nothing towards a settlement. They 
are the aggressors in this dispute, and, according to their 
supporters, there is only one way out of the impasse, and that is 
for the men to yield to their aggression. There is another way ; 
let the masters withdraw the notices, then a settlement can, I have 
no doubt, be mutually agreed on. You speak of the men’s 
officials as plenipotentiaries with full powers. If they were in that 
position, why was it necessary to take a vote on the results of their 
labours ‘ The officials are not in the position of rulers either. Had 
a vote of the Society decided that the terms should be accepted, 
and the men affected refused to abide by the decision, then your 
term ‘insubordination ” would have been justified ; under present 
circumstance it does not apply. TRADES UNIONIST, 

Hunslet, November 15th, 
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DROP HAMMER FOR STAMPING HOLLOW WARE 


BRETT'S PATENT LIFTER COMPANY, LIMITED, COVENTRY, ENGINEERS 

















HAMMER FOR HOLLOW WARE STAMPING. 


A SPECIAL hammer has recently been designed by Bretts’ 
Patent Lifter Co., Limited, of Coventry, to meet the require- 
ments of firms engaged in the manufacture of sheet metal 
work, such as seamless hollow ware, bread pans, dish covers, 
&e. One of these hammers, which has been constructed to 
the order of Edward Stevens and Co., Limited, of Cradley 
Heath, is illustrated herewith. It embodies all the necessary 
features for produ ing these articles in conformity with the 
usual practice in this class of work, but is claimed by its 
designers to be a step in advance of anything at present 
constructed, as it enables the operator to produce large work 
rapidly and efficiently without the aid ofa driver or assistant. 
The falling weight is 12 cwt. 

The lifter, as regards its general principles, is similar to 
that described in an article which appeared in THE 
ENGINEER of March 4th, 1910. The hammer then shown, 
however, was controlled by a hand lever worked by an 
assistant, who moved the lever up or down according as the 
hammer was desired to rise or fall. For hot stamping work, 
where bars are employed, and clipping generally necessary, it 
is usually expedient to employ a boy for driving, because he 
can make himself useful in other ways, such as clipping, «c., 
but with regard to hollow ware, where the usual practice is 
to provide a large quantity of blanks ready at the side of the 
stamper, it is necessary that the hammer shall be controlled 
by one man, who sits continually in front of the stamp. 
As the blanks are close at hand, the man becomes very 
expert in replacing the finished articles with the blanks, and 
thus turns out a large amount of work in a very short time. 
We understand, however, that up to the present it has only 
been possible to work on these lines with very small articles, 
but the new hammer makes it equally as easy to produce 
much Jarger work in a similar way, such as pans with a 
depression measuring 18in. by 18in. and 3in. deep, the 
thickness of the steel being 16 B.W.G. It is found that 
two to three blows, falling a distance of 2ft. 6in., are 
sufficient to give a perfect finish to thece articles. It may be 
mentioned that the hammer can, if necessary, deliver eighty 
to eighty-five strokes per minute. 

With regard to its construction, the lifter is very similar 
to that which was described in the article above referred to. 
It consists mainly of two grooved cast iron drums, keyed on 
toa shaft—driven in this instance by a worm reduction gear— 





tho power being taken from these drums to the lifting arms 
by friction gun-metal blocks, which are made to engage and 
disengage by movable cones, having tapered faces. When the 
cones are moved forwards the brakes areengaged in the grooves, 
and, reversely, when the ccnes are moved back, a tappet 
wheel causes the brake blocks to move clear, and the hammer 
then falls freely. This arrangement is wonderfully sensitive. 
Hammers have, so the makers inform us, been built up to 
40 cwt. weight of head, and controlled by a hand lever easily 
worked by a youth, and the power required to engage the 
blocks of the hammer in question, automatically or other- 
wise, with a falling weight of 12 cwt., is quite small. 
The automatic motion is actuated mainly by two rods fixed 
on the rear side of the slides; these are connected by levers, 
which are clearly seen in the upper part of the engraving, to 
the tapered cones on the lifters. The weight of these rods, 
when in action, is sufficient to move the cone3 forward with 
enough pressure to engage the brake blocks; when the 
hammer is falling each rod is suspended by a spring trigger, 
and when in this position the brake blocks are free and out 
of the groove. 

The method of working is as follows :—As shown in the 
engraving, the hammer is suspended by a steel hold-up on 
the front side of each of the slides, both being controlled and 
supported independently by a quadrant lever, and it is 
necessary to depress both these levers before the hammer 
will fall. The reason for having two levers is in order to 
provide a safeguard for the workman. Should one lever only 
be accidently depressed the hammer will not fall. Further, 
it is necessary to release each lever by pulling up the trigger 
underneath before it will move out of the quadrant, and 
allow the catches to be swung back. 

When the hammer is supported by the hold-ups the brake 
blocks are held quite away from the continuously rotating 
drums. When, however, it is allowed to fall, just at the 
moment of impact, a steel knocker on the hammer moves 
the rod triggers back, and allows the rods to bring their 
weight on to the cones, moving them forward, and so raising 
the hammer. Ata certain position, controlled by two other 
knockers on the rods, the latter are lifted by the hammer, 
and the weight thus taken off the brakes. The triggers then 
come into action, and support the rods. At this moment, if 
it be desired to support the hammer, the hand levers are 
allowed to go back to their normal position, and the hold-ups 
come into action. If, however, the hand levers are still 


depressed, the hammer will continue to rise and fall yyy: 
the workman releases them. The hammer always ouiate 
tically ascends to the top of its stroke at the finish of pe 
blow. : 

In turning out stampings, the workman proceeds 
follows :—(1) He places a blank in the dies. (2) With both 
hands he depresses the levers. The hammer then immediate} 
falls, and commences to deliver a series of blows, probably 
two or three, until the desired finish is obtained. (3) i 
moves his hands off the levers, which are pulled back } 
springs to their normal position, and the hammer jg then 
supported in the manner already described, allowing the 
finished article to be removed. No other movement whatever 
is required. 

The hammer is driven by a 74 brake horse-power motor 
which is fixed on the floor and is connected by a belt to the 
driving pulley on the worm gear. It was found, s0 we 
gather, that this motor was amply sufficient to provide the 
required power. With regard to the output, this, of course 
is regulated by the working conditions, and the quickness ang 
ability of the workman in putting in fresh blanks and taking 
out the finished articles. It is claimed, however, that the 
hammer will stamp out pans as quickly as the man can feeg 
them into the dies. The stroke of the hammer can be aq. 
justed, according to the force of blow required. 

The hammer is entirely self-contained, and the whole of 
the overhead parts are carried on a steel bed-plate, which jg 
supported by the upper ends of the guide-rods, and also by 
two additional steel columns at the back. The slides at the 
bottom are cranked out so as to allow a large space for the 
lower die. This part is held and adjusted by wrought iron 
poppets and pins in the usual way. The slide can be adjusted 
top and bottom. This particular hammer was desivned go 
as to take a lighter tup if necessary. 


ROYAL SOCIETY OF ARTS. 





IN his opening address at the first meeting of the one 
hundred and fifty-seventh session of the Royal Society of 
Arts on Wednesday, November 16th, 1910, the chairman, 
Sir John Cameron Lamb, described the part played by the 
Royal Society of Arts in the development of telegraphy. 

The first mention of telegraphs in the ‘‘ Proceedings’’ of 
the Society was in 1805, when a silver medal and ten guineas 
were awarded to Joseph Davis for a ‘‘ Night and Day Tele- 
graph.’’ It was not an electric telegraph, but a semaphore. 
Shortly afterwards a member of this Society, Francis 
Ronalds, was experimenting in his garden at Hammersmith 
with an electric telegraph, and he seems to have foreseen the 
possibilities of the future. But it was not until 1843 that 
the electric telegraph came before the Society, when Uooke 
and Wheatstone’s system, as used on the Great Western 
Railway, was described in its room and illustrated by a 
complete telegraph at work. In 1851 a Mr. George Little 
described an instrument, in which the needles were not 
pivoted in the middle, but were suspended from what he 
called a ‘‘ reservoir of magnetism.’’ The year 1853 saw wire- 
less telegraphy brought before the Society. This was in a 
note describing the experiments of Mr. Lindsay, of Dundee, 
who showed how the electric telegraph could be worked 
through a wireless gap with water as the conducting medium. 
In 1857 the Society was informed of an instrument invented 
by Dr. Bernstein, of Berlin, by which two messages could be 
telegraphed simultaneously on the same wire ; and this was 
probably the origin of ‘‘diplex,’’ if not of ‘‘ duplex,” 
telegraphy. A plan for connecting the police and fire brigade 
stations in London by the electric telegraph was brought 
before the Society in December, 1857, by Mr. (afterwards Sir 
Sydney) Waterlow. 

In 1858, Mr. (afterwards Sir William) Siemens read an im- 
portant paper on ‘‘ The Progress of the Electric Telegraph” 
from the earliest times, and in the discussion Mr. Highton 
foreshadowed that system of codes which has caused not a 
little anxiety to submarine cable companies from time to 
time. He declared that he had already devised a code of his 
own, which contained ‘‘ 800,000,000 times 2,000,000 precon 
certed messages,’’ and that the messages ‘‘did not occupy 
one side of half a sheet of foolscap, and each would not 
occupy more than twelve seconds in transmission.’’ 

In 1859 a paper was read describing the printing telegraph 
of Professor David Hughes, and a method he had devised to 
cure cracks in the gutta-percha of submarine cables. This 
method came to nothing, but the printing telegraph con 
quered Europe, and still holds sway as one of the most effi 
cient instruments in daily use. 

Sir John Lamb, after referring to the Cantor lectures of 
Professor Fleeming Jenkin and Sir William Preece, described 
in detail the efforts made by the Society, mainly at the 
instance of Mr. Edwin Chadwick, which resulted in the 
transfer of the telegraph service from private companies to 
the Post-office, and finally he showed how the institution of 
sixpenny telegrams in 1885 was largely due to the energetic 
action of the Society. - 








THE ANDREW CARNEGIE RESEARCH SCHOLARSHIP.—A Research 
Scholarship or Scholarships, of such value as may appear expedient 
to the Council of the Iron and Steel Institute from time to time, 
founded by Mr. Andrew Carnegie, past-president, who ha- 
presented to the Iron and Steel Institute eighty-nine one-thousand 
dollar 5 per cent. debenture bonds for the purpose, will be awarded 
annually, irrespective of sex or nationality, on the recommendation 
of the Council of the Institute. Candidates, who must be under 
thirty-five years of age, must apply on a special form before the end 
of February to the Secretary of the Institute. The object of this 
scheme of scholarships is not to facilitate ordinary collegiate studies. 
but to enable students, who have passed through a college curri 
culum or have been trained in industrial establishments, to conduct 
researches in the metallurgy of iron and steel and allied subjects, 
with the view of aiding its advance or its application to industry. 
There is no restriction as to the place of research which may be 
selected, whether university, technical school, or works, provided it 
be properly equipped for the prosecution of metallurgical investiga- 
tions. The appointment to a scholarship will be for one year, 
but the Council may at their discretion renew the scholarship for 
a further period instead of proceeding to a new election. The 
results of the research must be communicated to the Iron and 
Steel Institute in the form of a paper to be submitted to the 
annual general meeting of members, and if the Council consider 
the paper to be of sufficient merit, the Andrew Carnegie gold 
medal will be awarded to its author. Should the paper in any 





year not be of sufficient merit, the medal will not be awarded in 
that year 
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AUTOMATIC LATHE WORK.* 
By P. V. VERNON. 


WHEN considering a suitable subject for a lecture before 

our society I thought it would be best to choose one out of 
several branches of work on which I have more or less 
specialised, and consequently I decided to deal with the 
department of machine tool work which appeared to me to 
be moving along at the quickest rate, and which sepmed to be 
likely to have the greatest effect on the art of cheap produc- 
tive engineering in the course of the next few years. 

Those who have studied the evolution of any highly 
developed manufacture will have observed that progress in 
the past has always been in the direction of making produc- 
tive processes more and more automatic, and of obtaining 
a continually increasing output from each workman without 
increasing the manual effort exerted by him. 

A pronounced example of the way in which this tendency 
has operated is offered by the textile industry, in which the 
number of threads of yarn controlled by one attendant has 
increased enormously since threads first began to be spun, 
and in which not only the number of threads spun but also 
the number of machines operated by one workman has 
shown a marvel‘ous increase. The direct effect of this 
development of automatic textile machines has been to 
increase the output per workman without increasing the 
hardness of his labour, and the secondary, and perhaps the 
most important effect to the world, has been that fine textile 
fabrics have become cheap enough in cost to be purchased by 
everybody. In this sense the textile industry offers an object 
Jesson in the benefits accruing to mankind from the use of 
automatic machinery, and is a direct reply to those misguided 

rsons who in the past have opposed the introduction of 
new machinery and of more productive industrial methods. 

In machine tool work progress along automatic lines has 
perhaps been somewhat slow, probably on account of the 
great variety of products to be dralt with, and on account of 
the lack of the irresistible competitive force which compels 
the producer to specialise. It has been common in the past 
for one maker to build, for example, steam engines, gas 
engines, dynamos, and, perhaps, even machine tools, and 
each of these in a number of sizes and types; and naturally 
with works of a given size the quantities of these multi- 
tudinous articles which could be put in hand at once were 
very small, and the opening for economical methods and for 
automatic machinery was consequently non-existent. 

The stress of increased competition in various machine 
tool-using industries within recent years has, however, made 
it imperative to reduce the cost of machine parts, which has 
also meant increasing the quantities to be put in hand of 
each article of production ; and, in order that this might be 
done, successful manufacturers have tecognised the necessity 
for specialisation and for reducing the variety of articles 
manufactured. 

The effect on manufacturing methods has been a steadily 
increasing demand for automatic features on machine tools, 
and the direction in which this tendency was earliest felt was 
probably in the production of screws, automatic machines 
for which have now reached a high state of perfection. I am 
not dealing with this class of machine to-night, but only 
allude to it incidentally in tracing the origin of the modern 
automatic turning machine, which in many ways is a 
further development of the automatic screw machine. 

By an automatic turning machine I mean an automatic 
machine for turning, boring, facing, &c., operating on 
detached pieces of work as distinct from work made from the 
bar. Such detached pieces may be castings, forgings, 
stampings, or blanks previously severed from the bar by a 
cutting-off machine ; and it will be agreed that such work 
exists in much greater variety and in a much greater range 
of dimensions than is the case with automatic screw 
machine work, 

It is almost obvious that the savings which are admittedly 
effected by the automatic screw machine should be equally 
attainable on such detached pieces as I have described if the 
quantities are sufficiently large, and the reasons why 
automatic turning machines have not developed in the past 
equally with automatic screw machines have been the 
absence of specialisation by individual manufacturers to 
which I have alluded, and the fact that the quantities to be 
made in many cases were only small. 

In the case of automatic turning machines for dealing with 
large articles economies can frequently be effected on com- 
paratively small numbers where the time required to machine 
each article is relatively long, as, although the quantities 
may be small, yet the time for which the machine can be 
run without changing over from one job to another may be 
as long as in the case of an automatic screw machine, owing 
to the greater amount of work to be done on the larger 
article, and the longer time required to do it ; so that when 
considering the question of installing such machines it is 
always necessary to attach due importance to the length of 
run which is possible. I have known cases where as few as 
twenty-four articles have been very profitably machined on 
an automatic turning machine, when the time required for 
each article has been in the neighbourhood of one hour. 
Although this is true, it does not appear to have had prac- 
tical recognition to any great extent in the past, as the early 
use of automatic lathes or turning machines was with 
machines for small work, following very closely on the lines 
of automatic screw machine practice, perhaps because the 
machines were first used in establishments such as textile 
and sewing machine factories making small articles in 
immense numbers, where automatic methods were already 
in daily use on bar work, and where the economies effected 
by their use were already fully appreciated. 

As might have been expected, the earliest machines for 
this work were simply converted automatic screw machines, 
the work, which was generally made from castings, being fed 
automatically into the chuck from a magazine, and many 
types of magazines were used with success. 

As the advantages of the automatic turning machine 
began to be felt, a demand naturally arose to use the 
machines on larger articles ; but experiments with magazines 
for large work were not very successful, owing, first, to the 
cost and difficulties of construction and of operation of the 
magazines ; and secondly, owing to the fact that the quan- 
tities to be dealt with were only moderate ; also owing to 
the difficulty of obtaining rough castings sufficiently uniform 
to be chucked automatically from a magazine. 

_ The question of the cost and of the difficulties of opera- 
tion of the magazines was dealt with in some cases by aban- 





“ Read before the Rugby Engineering Society, Nc vember 10th, 1910, 





doning the magazine altogether and using what is known as 
a transfer chuck, which consists of a spring holder mounted 
in the turret of the machine, into which the work is placed 
by hand. At the proper point in the cycle of the machine 
this transfer chuck places the article in the automatic chuck 
on the spindle of the machine, the operations then proceed- 
ing in the same way as if a magazine had been used. The 
duty of the attendant with this method was to go round 
from one machine to another feeding the transfer chucks, 
the machines of course running continuously. 

The difficulty of holding rough castings varying so much in 
size was overcome in some cases by the use of spring chucks, 
in others by the use of chucks operated by compressed air, 
and in a design which has recently been put into successful 
operation, in which the irregularities in the castings are 
automatically compensated for by the chuck without any 
spring grip or equivalent device, by a system of auto- 
matically spring-operated wedges. Such devices have been 
successful on work of moderate size, but no one would now 
attempt to hold, say, an 18in. diameter casting in an auto- 





1.44 pence per hour for the engine lathe. 
5.04 pence per hour for the turret lathe and its standard 


tools. 
6.48 pence per hour for the automatic turning machine 
and its standard tools. 


Taking into account the time required to do the job on each 
class of machine, the total charge for interest and deprecia- 
tion per job would be :— 

Engine lathe . 4 hours at 1.44d. per hour = 5.76d. 
Tortie. oo. Mh Cg SOE 4, = FN 
Automatic turning machine 1 » 6,48d. * = 6.48d. 

The total cost of the job for labour, interest and deprecia- 
tion would be :— 

Interest and 


Machine Labour. depreciation. Total. 

- d. a 
Engine lathe .. .. .. << wre F 4 5.76 
TR sat 5 < od ve SS 7.56 2 1,56 
Automatic turning machine 0 3 6.48 0 9.48 


The whole matter is shown in tabular form below :— 




















. | Cost Interest and | Ditto per Wages . | Interest | Cost per job, 
* Type of machine | o ¥ | of | Total | depreciation at | hour at 2500 | per hour = ona , and | __ labour, 
ae? Fi | machine, | Standard | cost. 15 per cent. hours per iob. job dep ion| interest and 
| : © | tools. | per year. per year. | machine. = * | per job. | depreciation. 
ie ; £ | £ £ | 2.4. d. s & hours. s. d. L & d. 
Engine lathe .. .. .. .. 100 | Nil 100 | 15 (0 1.44 1 0 4 40 5.76 | 4 5.76 
| | 
WONUOUUMEN 6k Bk ee 300 | 50 350 | 52 10 5.04 3 @ ) 1 6 7.56 2 1.5% 
Automatic turning machine ..| 400 | 50 450 67 10 6.48 0 3 1 0 3 6.48 0 9.48 


matic chuck, and on such large work hand chucking is 
universal, 

It must be remembered that in the case of large objects, the 
machining of which takes a considerable time, the actual 
time required to do the chucking is only a small fraction of 
the time required to do the whole job; so that there is not 
much to be saved by chucking automatically, even if the 
whole of the time required for chucking could be eliminated, 
and for this reason the hand operated chuck is now used 
almost universally on large automatic turning machines. 

The important question to consider when determining 
what methods are to be used for any given work is the 
relative costs of different methods, and it may be well at this 
stage to inquire into the cost of machining the same piece of 
work, say on an engine lathe, on a modern turret lathe, and 
on an automatic turning machine; and, in the first place, 
some general considerations as to the time required to do the 
work on the three classes of machines may not be out of 
place. ; 

We will imagine a piece of work which might take four hours 
on an engine lathe, and I do not think I shall be far wrong in 
saying that, in many cases, the same piece of work could be 
easily produced in 14 hours on a turret lathe in which the 
boring and turning go on at the same time, and in which 
frequently several tools are in use at once. The question 
now arises as to whether an automatic turning machine 
would do the work any quicker than a turret lathe, and the 
reply to this question is that in a carefully arranged test in 
which the turret lathe and the automatic turning machine 
were both set up in the same way the time for doing the job 
would be approximately the same on both machines ; but in 
the ordinary everyday practical running of the workshop 
there is no doubt that the output of the automatic turning 
machine per day or per week would materially exceed that of 
the turret lathe. ‘The reasons for this are two-fold, the first 
being that the automatic turning machine when once set up 
works at the same rate all day without getting tired, and 
without suffering any of the numerous casual interruptions 
which interferé with the output of a hand-operated machine ; 
and the second reason is that in actual practice the turret 
lathe is very seldom set up as efficiently as it might be, and 
as it undoubtedly would be in a specially arranged test, 
whereas the automatic turning machine must be set up more 
or less decently to do its work at all, and therefore in itself 
exercises a kind of automatic discipline on the operator, 








The table shows that with the engine lathe the machine 
charges amount to less than one-eighth of the labour, whereas 
with the automatics they are double the labour—a very 
striking difference. 

Another way of putting the same facts is that with the 
automatic the labour is less than half the machine charges, 
whervas with the engine lathe it is more than eight times. 

Whichever way it is put, the fact remains that with the | 
automatic the sum of labour and machine charges is much 
less per job than with the other two machines, and that the 
lower labour cost in the case of the automatic overshadows 
everything else, and is the whole cause of the saving. 

The cost of setting the machine up has, of course, to be 
added to the cost of the output, but does not come to much 
when reasonable quantities are put in hand at one time. 
For instance, allowing, say, two hours for setting up on a 
batch of fifty articles, the additional cost per job from this 
source would be only .012 of a penny for labour and .259 of 
a penny for machine charges. If more hours were required 
for setting up, these charges would be increased in propor- 
tion, but for reasonably large quantities of articles they 
would never be large enough to make a serious hole in the 
economy. 

Makers of automatic turning machines have frequently 
been charged with making too much of a cry about economy 
in labour cost, and with carefully avoiding any reference to 
machine and tool charges, but I think the figures I have 
given are sufficient to show that, even after allowing for very 
liberal machine and tool charges, amounting to more than 
twice the labour in the example chosen, the economies 
resulting from the employment of machinery of this class on 
suitable work are too great to be neglected by the manufac- 
turer who wishes to hold his own in the industrial struggle. 
The economy shown is, in fact, enough to justify the employ- 
ment of automatic machines, even if the relative figures for 
hand and automatic machines vary largely from those which 


| Ihave assumed. For instance, if the costs which I have 


which is absent with the hand-operated turret lathe ; so that | 
I think I am quite safe in saying that in many cases, speak- | 
ing from the point of view of average output, the job which | 


took four hours on an engine lathe and 14 hours on a turret 
lathe could be produced in one hour on the automatic turn- 
ing machine. 

Having dealt with the time required to do the job, we now 
come to the question of cost, which may be divided into 
three heads, viz.:—(1) Labour; (2) interest and deprecia- 
tion ; and (3) running expenses. 

Dealing first with the question of labour, we will assume 
that in each case the prices are set in such a way that the 
workman can make good wages of 1s. an hour, and fora 
basis we will assume him to be on piecework. 

In the case of the lathe taking four hours to do the job the 
piecework price would be 4s. 

In the case of the turret lathe doing the work in 14 hours 
the piecework price would be 1s. 6d. 

In the case of the automatic turning machine we will 
assume that one operator attends to four machines, which is 
a reasonable number, the cost per machine per hour to 
enable him to make 1s. per hour being 3d., so that the piece- 
work price of the work on the automatic turning machine 
doing the work in one hour would be 3d. as against 1s. 6d. 
on the turret lathe and 4s. on the engine lathe. 

These savings seem enormous, but are not by any means 
exceptional on automatic turning machine work. 

On the question of interest and depreciation, we will 
assume that in each case an allowance of 15 per cent. per 
annum on the cost of the machine is made, and we will 
assume that the engine lathe costs £100, the turret lathe 
£300, plus £50 for standard tools, and the automatic turning 
machine £400, plus £50 for standard tools. 

I have assumed, perhaps, 
cost between the engine lathe and the automatic in 
order to avoid any charge of unduly favouring the automatic 
in this respect. 

The interest and depreciation on the engine lathe for one 


given for the automatic turning machines were doubled, 
there would still be a good saving by their use; and, asa 
matter of fact, my own belief is that the savings are such 
that this class of machine must inevitably force itself to the 
front in spite of any adverse opinions that may be at present 
held as to their merits. 

The running expenses charged against the work done by 
the three classes of machines will depend upon such items 
as the floor space occupied, the power consumed, the amount 
of repairs, the cost of tool renewals, and the cost of super- 
vision. 

In the case of the automatic turning machine the charges 
depending on the floor space occupied will be mu~h less than 
in the case of the engine lathe per unit of work done, and 
rather less than in the case of the turret lathe, on account of 
the higher output of the automatic. 

The cost of power per unit of output will be about the 
same for all three classes of machine, and the same applies 
to the question of repairs. 

The cost of tool renewals depends on the kind of tools used, 
and will be higher for the automatic and for the turret lathe 
than for the engine lathe. In addition to ordinary tool 
renewals, it will be necessary to provide from time to time 
certain special permanent tools of a more or less expensive 
character, in addition to the original outfit of standard tools, 
for which I have already allowed. A sum of £10 per annum 
per machine spent in this way would mean not quite one 
penny per hour on the running expenses, from which it is 
clear that many special tools can be acquired without very 
seriously affecting the savings. 

To produce a successful automatic turning machine the 
requirements are in many ways more exacting than in the 
case of an automatic screw machine, on account of the great 
variation in the diameters of the work and in the materials 


| which are dealt with, and there is an undoubted tendency 


an excessive difference jn | 


| for automatic turning machines to become complicated. 
| The smailer the size of the machine, however, the less is the 
opening for complication, and the less is there to be gained 
by excessive refinements in speed and feed changing, the 
leading points on such machines being simplicity and ease of 
operation and of setting up. 
In the case of the larger machines, however, where many 
| of the cuts take a long time, the advantages to be gained by 
being able to get the proper feed and speed for each tool are 
very great, and, therefvre, greater refinement in design 
| becomes worth while. In addition, the cost of complication 


year would be £15, for the turret lathe with its standard | on a small machine is greater in proportion to the size of the 
tools £52 10s., and for the automatic turning machine with | machine than ona large machine, which is a further justifica- 


its standard tools £67 10s. 


| tion for the practice of keeping the sma!l machine as simple 


Assuming, for the sake of round numbers, that the working | as possible, reserving the greater complexity of cesign to the 
year consists of 50 weeks of 50 actual working hours, whi: h | machine for larger work. 


is equal to 2500 hours, then the allowance per hour for the | 


And now to deal with the machine itself :—The automatic 


three classes of machines for interest and depreciation would | turning machine consists essentially of a turret lathe in which 


be as follows :— . 


be chucking is perf rmed by kand, after which all the 
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operations required for doing the work proceed automatically, 
the machine stopping at the end of the cycle. 

On an efficient machine it should be possible to start the 
spindle by hand without starting the automatic movement, 
so as to make sure that the work runs true in the chuck 
before the machining operations begin. 

The chuck itself must be exceedingly strong and powerful, 
on account of the number of tools which may be cutting at 
the same time; and, in fact, in the case of many machines 
for heavy work the chuck has hitherto been the weak point. 

The spindle gearing should have means for varying the 
speed to suit different classes and diameters of work, and 
should have automatic speed changes for different cuts on the 
same piece of work, and provision should be made for varying 
the ratio between these automatic changes to suit the kind of 
cuts as well as the diameters which are being machined by 
the different tools. Provision should be made for automatic- 
ally setting the feed of each tool independently of the feed of 
the other tools, so that when setting the machine up the feed 
of each tool can be adjusted or tuned up so as to give the best 
results. On machines in which the relative feeds are deter- 
mined by the cam angles this cannot be done except by the 
troublesome process of changing cams, so that if one tool 
should happen to be feeding too fast, the operation of reducing 
the feed for that tool reduces the feed for all the tools, which 
may be quite unnecessary, thus reducing the output of the 
machine. 

The turret should be capable of carrying solid and strong 
tools, and should be indexed without shock, so as to maintain 
the accuracy of the indexing mechanism, and it should be 
claraped after indexing, so as to prevent the tools from 
springing out of position when cutting. This feature is 
particularly important on a turning machine in which 
irregular castings have to be machined. 

The cross slides should be capable of adjustment along the 
bed independently, and should also be operated independently 
and at any time, so that the tools on the front and back can 
be made to cut either at the same time or at different times 
and rates as required. 

Every tool movement should be provided with its own 
adjustable dead stop, soas to maintain accuracy of diameter 
and length, independent of the spring of the tool, which, in 
many cases, increases as the tool becomes blunter. 

The spindle of the machine should be capable of reversal 
when required, for the purpose of extracting taps and 
unscrewing sizing dies. 

A most important point, and one overlooked on many 
machines of this class, is the provision for automatic 
lubrication. When an operator has a number of machine: 
under his charge, it is clear that he has not very much time 
to attend continually to oil holes and lubricators all over 
them, and it is therefore very important that the lubrication 
should be, as far as possible, automatic. 

The headstock and other gears should preferably be run in 
an oil bath, and bearings should all be of the self-oiling 
variety, or provided with some means for continuous lubrica- 
tion. There is no objection to the operator going round the 
machine once a day to make sure that all the lubricators 
contain oil, and, in fact, this course is to be recommended, 
but after this is done further attention should not be required. 

Anotker point which is sometimes overlooked in the design 
of machines of this class is in the provision of means for 
securing safety should anything happen to any of the tools. 
It must be taken as one of the conditions under which such 
machines work that a tool may occasionally break during 
the operator’s absence, and it is desirable that when such an 
accident takes place the breakage should be confined to the 
tool, and should not be followed by a breakdown in the 
machine itself. To secure this some form of slipping device 
should he used, and of the various forms of slipping clutch, 
the best, in my opinion, is to drive the feed motion of the 
machine, as well as the spindle, by means of a belt, which 
has been found in practice to be not only the simplest but 
the most satisfactory form of slipping drive. 

The strength and rigidity of the machine must naturally 
be in proportion to the work it is expected to do, and the 
general design should be rational, so that the working parts 
may be easily understood by the operator, enabling a new 
and untrained man to adapt himself quickly to the machine. 
A very frequent reason for unsatisfactory results is that the 
machine is not fully understood by the workman. 

Finally, to get the best results, attention can very profit- 
ably be paid to the material which is to be machined. For 
example, an occasional hard casting may necessitate slowing 
down the machine for every casting with much loss of output, 
and the same applies to castings which are irregular, as the 
machine must be set for the outside dimensions of the work. 
Thus, a lump on an occasional casting necessitates a longer 
feed traverse for all the castings, with consequent wasted 
time. 

If the user of automatic turning machines will begin his 
improvements in the pattern shop and follow them up in the 
foundry, the time spent will be regained over and over again 
" in the machine shop. Cast iron articles should be annealed, 
and when this is done they may be made of a harder grade 
of iron, the result being stronger, closer, and, at the same 
time, more easily machined castings. 

In many cases pickling the castings will save tool grind- 
ing by prolonging the life of the tools, and will enable more 
continuous runs to be made. 

Most of these recommendations are applicable to work 
machined by any method, and are well worth their cost, but 
they are particularly desirable where continuous running is 
aimed at, as with the use of automatic turning machines. 

Lastly, looking at the question of the desirability of auto- 
matic turning machines from the workman’s standpoint, it 
may be said that their use enables high wages to be paid 
without seriously affecting the economy ; and from the point 
of view of that variety which is said to be the spice of life, 
I think it may be said that there is more change, variety, 
and opportunity for mental exercise to be got out of the 
running by one man of four automatic machines all em- 
ployed with multiple tool equipments on different jobs, than 
from the operation of an ordinary engine lathe on repetition 
work using a single cutting tool. 

The paper was illustrated by slides showing examples of 
work done on automatic turning machines, with the piece- 
work prices actually paid for machining each article, both on 
automatic turning machines, and on hand-operated turret 
lathes. 





THE INSTITUTION OF CIVIL ENGINEERS. 


HOLBORN TO STRAND IMPROVEMENT. 


At the ordinary meeting on Tuesday, the 8th November, Mr. 
Alexander Siemens, President, in the chair, the paper read was 
“‘The London County Council Holborn to Strand Improvement, 
and Tramway Subway,” by G. W. Humphreys, M. Inst. C.E. 
The following is an abstract of the paper :— 

The subject of the paper is the carrying out of the largest 
scheme of street improvement ever effected in London, having as 
its result the establishment of through communication between 
north and south London. The scheme in question, which may be 
described as the amalgamation of three distinct and separate 
endeavours, consisted first of the widening of the Strand between 
Wellington-street and the Law Courts; and secondly, of the con- 
struction of a new main thoroughfare, 100ft. wide and about 
3000ft. long, from the Strand to ahem, intersecting the numer- 
ous narrow and squalid streets formed in the past according to no 
recognised scheme of planning ; and thirdly, the widening of South- 
ampton-row in continuation of the new street. There is, further, 
the construction under the new street of a shallow tramway 
subway, and its continuation under the Strand and Wellington- 
street to the Victoria Embankment—see THE ENGINEER, 13th 
March, 1908—thus enabling tramcars from the northern system 
to pass through the subway from its egress into Southampton-row, 
near Theobald’s-road, to the Embankment, and thence, +4 Black- 
friars or Westminster Bridge, on to the southern system. 

The whole of the works, both of street and subway construction, 
were, with some slight exception, executed by the London County 
Council by the direct employment of labour through its late works 
department, of which the author was chief, and to the designs of 
and under the general supervision of Mr. Maurice Fitzmaurice, 
the London County Council’s chief engineer. 

The formation of the new street calls for little comment, save 
for the fact that the work had to be spread over some time, and 
a great deal had to be carried out in crowded thoroughfares, In 


beneath the new thoroughfare, and the diversion of old and the 
construction of new sewers formed also an important part of the 
undertaking. It is noteworthy that during the progress of the 
work practically no interruption to vehicular traffic was caused, 
nor was diversion of traffic necessitated, particular care being taken 
to provide access for vehicular traffic on the main roadways affected 
by the improvement. 








The construction of the subway, however, is of more interest 
| from the engineering point of view. The main portion was 

constructed in ‘‘cut and cover,” but the portions under Holborn 

and under the Strand and Wellington-street were constructed by 
| means of a shield. The portion of the undertaking which called 
| for the greatest care was the subway under Wellington-street, a 

thoroughfare found to be constructed on brick arches, the piers of 
| which had to be cut at varying angles to admit of the formation of 
| the subway. The normal roofing of the subway is steel troughing, 
a brick arched roof being substituted in the deeper portions ; the 
of Zin. of mastic asphalt embedded in the concrete. 
to which are utilised also as street refuges in Kingsway. affords 
means of access to the tramways. 

The magnitude of the undertaking may be judged by the fact 
that the gross cost is approximately £6,078,324, of which £385,041 
was for works, which were executed well within the limits of the 
estimates of the Council’s officers. Tables in an appendix to the 
paper give details of the cost of the acquisition of properties and 
the execution of works, with particulars of cost of some of the 
more important items of the Jatter. 

The paper does not discuss any theories or comment upon the 
general policy that has led to the undertaking, but presents a 


addition, gives some particulars of the steps leading up to the 
acquisition of the necessary parliamentary powers. 








LAUNCHES AND TRIAL TRIPS. 


BANDON, steel screw steamer : built by Swan, Hunter and Wig- 
ham Richardson ; to the order of the Cork Steam Packet Com- 
pany, Limited; dimensions, 266ft. by 37ft.; engines, triple- 
expansion ; constructed by the builders ; launch, October 24th. 

Hova, steel screw steamer ; built by the Northumberland Ship- 
building ay ~~ 
dimensions, = t. 
expansion, 25in. 4lin., 69in. by 48in. stroke, pressure 180 lb.; con- 
structed by the North-Eastern Marine Engineering Company ; 
launch, November 2nd. 

Bury, steel screw steamer; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of the Great Central Railway 
for service between Grimsby and Hamburg ; dimensions, 265ft 
by 36ft. by 18ft. 6in.; engines, triple-expansion, 22in., 35in. 
60in. by 42in. stroke, pressure 1801b.; launch, November 3rd. 

HARPALION, steel screw steamer; built by William Gray and 
Co., Limited; to the order of J. and C. Harrison, Limited ; 
dimensions, 441ft. by 53ft. 6in. by 31ft. 8in.; engines, triple- 
expansion, 28in., 45in. 75in. by 5lin. stroke ; constructed by the 
builders ; trial trip, November 10th. 

FRANCISCO, steel screw steamer ; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Thomas Wilsons 
and Sons and Co., Limited, of Hull; dimensions, 425ft. long ; to 
carry 9000 tons ; engines, triple-expansion, pressure 180 lb.; con- 
structed by Earle’s Shipbuilding and Engineering Company, 
Limited Hull; launch, recently. 

MARSDEN, steel screw steamer ; built by Wood, Skinner and 
Co., Limited, Bill Quay-on-Tyne ; to the order of the Burnett 
Steamship Company, Limited, Newcastle-on-Tyne ; engines, triple- 
expansion, 21}in., 35in., 58in. by 39in. stroke, pressure 180 lb.; 
constructed by the North-Eastern Marine Engineering Company ; 
trial trip, recently. : 

STORSTAD, ore carrying steamer ; built by Sir W. G. Armstrong, 
Whitworth and Co.; to the order of A. F. Klaveness and Co., of 
Sandefjord ; dimensions, 452ft. by 58ft.; to carry 10,650 tons; 
engines, triple-expansion, 28}in., 47in., 78in. by 54in. stroke, 
pressure 1801b.; constructed by the North-Eastern Marine Engi- 
neering Company, Wallsend ; launch, recently. 








CATALOGUES. 





VirpAN AND HEADLY, dairy engineers, Leicester.—This is a 
circular dealing with a special butter cutter and weigher. 

AMERICAN LocomoTIvE Company, New York City.—Bulletin 
No. 1005 has reached us. It illustrates and describes a rotary 
snow plough. 

THE BAMBRIDGE ENGINEERING CoMPANY, Limited, 36, Lime- 
street, London, E.C.—This is a circular having reference to a 
patented retaining ring rolling machine. 

W. F. L. Betu, 39, Victoria-street, Westminster, S.W.—‘‘ Dust 
Removal and Dust Collection by Beth Filters and Beth Fans ” is 
the title of a pamphlet forwarded to us by this firm. 

EscHER, Wyss. AND Co., 109, Victoria-street, Westminster, S.W. 





—This is an interesting and well got up pamphlet descriptive of 


the ‘‘ Brusio” 
Switzeriand, 
BOWERFIELD STEEL ComPaNy, Limited, Stockton-on-Tees 
little booklet to hand from this firm has reference to steel eae 
—black and galvanised, plain and corrugated—and also acces 
such as gutters, spouts and ridge capping. ee 
THE WILFLEY MINING MACHINERY Company, Limited, Salishypy 
House, London-wall, E.C.—Bulletin No. 59 has reached us, jy 
has reference to the Wilfley-Warner non-parallel axle mine ¢a : 
and rolling stock for portable and light railways. pr 
Lacy-HULBERT AND Co,, Limited, pneumatic engineers, 9] 
Victoria-street, Westminster.—A circular which has been forwarded 
to us by this firm has reference to ‘‘ Borlace” electric air com 
pressors for shipyards, factories, steel works, tramcar sheds, &e, : 
BAGSHAWE AND Co., Limited, Dunstable Works, Dunstable 
A well bound and extensive catalogue has reached us pertaining to 
chains, sprocket wheels, buckets, &c. The catalogue containg 
one A illustrations and much information of interest to buyers of 
goods 


hydro-electric installation at Campocologno, 
’ 


of this kind, 

Dick, Kerr AND Co., Limited, Abchurch-yard, [Cannon-street, 
E.C.—‘ The Electric Motor in Various Industries” is the title of a 
well-compiled pamphlet which has been received from this com. 
pany. It illustrates electric motors driving all kinds of machinery 
and some interesting information is given concerning these, “ 

THE LUMSDEN MACHINE Company, Limited, Alexandra Works 
Gateshead-on-Tyne.—From this company we have received 
circular which has reference to a new oscillating semi-automatic 
tool grinder. The machine is described in a concise manner, and 
an illustration serves to show its general appearance. 

THOMAS ROBINSON AND Son, Limited, Rochdale, England,— 


| ** The Science of Flour Milling” is the title of a well illustrated 
| publication sent to us by this company. It is a treatise on typical 
machines and up-to-date appliances for the efficient and economical 


manufacture of flour and the treatment of the by-products from 4 
modern flour mill. 





walls are composed of Portland cement concrete with an envelope | 
A double line | 
of tram rails is laid in the subway, and two stations, the entrances | 


detailed account of the construction and finished works, and, in | 


Limited ; to the order of Mr. F. S. Holland; | 
by 49ft.; to carry 7500 tons ; engines, triple- | 


connection with the formation of the street, however, the electric | 
power, gas, water, and other mains and pipes had to be carefully 
preserved, with a view to their reception in the subways formed | 


| 
| 


Royal Society OF ARTs,—A series of four Cantor lectures on 
**Industrial Pyrometry” will be delivered by Mr. Charles R. 
Darling on Monday evenings, November 21st, 28th, December 5th, 
12th, at eight o’clock. 


BriTIsH FOUNDRYMEN’S ASSOCIATION.—The third meeting of 
the Scottish Section of the British Foundrymen’s Association was 
held in the Technical College, Glasgow, on the afternoon of 
November 12th. _Ex-bailie King presided over a large attend. 
ance, and Mr. W. Roxburgh, foundry manager, Kilmarnock, read 
a paper on “Aluminium: Its Manufacture and Founding,” 
After reviewing the remarkable drop in price of the metal during 
the last twenty years, due to improved methods of manufacture, 
| the author went on to show how the metal itself was of less value 
| to the founder than its many alloys, which he divided into two 
| classes, light and heavy, according as the aluminium or the alloy- 
ing metal was in the greater proportion. In the actual foundry 
work many causes went to make aluminium alloys easy to work, 
such as low melting point, freedom from scabbing, and no 
| tendency to float sand cores, which usually had a greater specitic 
| gravity than the circumfluent metal. As the shrinkage of the 
| castings was very intense it was necessary to use a ‘* weak ” sand 
| for moulds to avoid the chance of cracking. Owing to the ease 
with which aluminium oxidises it was common to have large gates 
for quick running, and to ensure automatic feeding during the 
period of fluid contraction, although risers might be dispensed 
with for small or light work. The melting could be economically 
performed in ordinary graphite crucibles, a 50 lb. charge taking 
about three-quarters of an hour to melt. The pouring should not 
be done at a temperature much above §50 deg. Cent., otherwise 
burnt metal is apt to result. A discussion followed. 





THE INSTITUTION OF SIGNAL ENGINEERS.—The growing import 
ance of signalling as one of the functional divisions of railway 
working has led to the formation of an Institution of Signal 
Engineers. The new Institution, which has been duly incorporated, 
| held its first general meeting at Birmingham on the 8th inst. The 
| President, Mr. A. T. Blackall, the signa] engineer of the Great 
| Western Railway, in his opening address laid emphasis on the 

modern conception of signalling. It was concerned, he said, not 
| merely with the installation of apparatus, but with the considera- 
tion in a comprehensive manner of all the varying conditions which 
have to be met, and with the working out of schemes which should 
be appropriate from every point of view. Hence the co-ordination 
of the various elements of the signalling system is an essential 
necessity to orderly and economical development. We should 
| thus try to abandon the arbitrary distinctions which have been 
| made in the past between outdoor signalling, block signalling and 
| so on, and recognise that all these are merely parts of a uniform 
| system, the object of which should be to provide for the safety of 
| traffic movements in the most efficient and most economical 
manner. It would be the aim of the Institution to assist in the 
training of men who can deal with signalling in this compre 
hensive manner. In fulfilment of this idea the Institution 
included among its membership those engaged in both the manual 
and electrical or telegraph branches of the work. The address of 
the president was followed by a paper by Mr. A. H. Johnson, 
signal and telegraph engineer of the London and South-Western 
Railway, on ‘* Detection.”” Information regarding membership in 
the Institution may be obtained from the honorary secretary, 
Mr. C. B, Byles, L. and Y. Railway, Manchester. 


ContTracts.—An important contract has just been fulfilled by 
the India Rubber, Gutta Percha and Telegraph Works Company. 
Limited, to the order of Spencer and Co., Limited, of Melksham, 
for the Hull and Barnsley Railway Company. Two large rubber 
belts are to be used for loading vessels with coal at the Hull 
Docks by a new patented conveyor system, for which Spencer and 
Co, have the sole rights of manufacture and supply. The plant 
will be electrically driven. The belts are 953ft. and 929ft. oe 
and weigh 12,0714 Ib. and 11,740? lb. respectively.—Amongst the 
recent contracts entered into by the Horsfall Destructor Company 
are those for the Mersey Docks and Harbour Board, the Aberdare 
Urban District Council, Newtown (Montgomery), Grimsby, 
Colombo, and Manaos (in Brazil).—The Brightside Foundry and 
Engineering Company, Limited, of Sheffield, London and Bir- 
mingham, has secured from the War-office the contract for the 
new steam generating plant and complete centralised heating 
installation at the balloon factories, offices, and dirigible shed at 
| South Farnborough, Hants.—The Mines de Pierrefitte, Limited, 
of 5, Fenchurch-street, London, E.C., have decided to adopt the 
principle of roasting and dry magnetic separation at their mines 
at Pierrefitte-Nestalas, and have signed a contract with the British 
Humboldt Engineering Company, Limited, of Dixon House, 
Lloyd’s-avenue, London, E.C., for supplying the plant. The ore 
consists of pyritical zinc blende containing Jead.—Bruce Peebles 
and Co., Limited, have received an order for the Calcutta Electric 
Supply Corporation for sixteen motor converters, each of 475 kilo- 
watt capacity, running at a speed of 500 revolutions per minute, 
the alternating current ends being wound for three-phase 50 cycles 
60! 0-6600 volts, and the continuous-current ends for 450 to 550 
volts. The machines are to convert from alternating to continuous 
current or vice versd, and are also to be used for supplying a three- 
wire continuous-current network.—Ed. Bennis and bo. Limited, 
have recently received orders for some ninety-six stokers of various 
kinds, about a third of this number being repeat orders, and also 
for an extending ropeway to feed coal into a chain conveyor for 
the new boiler-house of J. Humphries and Sons, Limited, of 
Kidderminster. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Unmarked Bar Trade. 

Tne unmarked bar industry remains the weakest spot 
of the Birmingham iron market. It is certain that makers cannot 
r in price without sacrificing their profits altogether, 
and yet there is no more appearance of unity amongst them than 
for inonths past. The project for getting them together and 
establishing a price minimum that has been talked about all the 
summer has now hopelessly broken down, and every maker is left 
to his own devices what to quote and what orders to refuse. It is 
admitted that the loss of the scheme is to be attributed more to 
cruel and long-continued European dumping of cheap iron than to 
internal dissensions amongst the producing trade itself, serious 
enough as these have been. There is no disguising the fact that 
the unmarked bar trade is in a very ‘ parlous ” condition. There 
was hardly sufficient business done to-day to test prices, but it is 
certain that makers cannot come lower without sacrificing their 
profits altogether. Nut and bolt qualities have been brought 
down to £5 16s, 3d. and £5 17s. 6d. in a not very successful 
endeavour to beat off German and Belgian competition. Con- 
siderable foreign supplies continue to be imported at very low 
rates. Merchant bars are offered at £6 2s, 6d. to £6 7s. 6d. 
Marked bars are in steady request at the £8 basis. North 
Staffordshire bars are selling as well as of late at £6 Ifs., 
delivered at ports, 


come lowe’ 


Sheet Iron Prices. 

Something odd seems to attach to sheet iron prices. The 
leading houses have been endeavouring—not by associated or 
combined action, it must be understood, but by the ordinary 
market procedure—to establish rates on the basis of £11 10s. for 
24-gauge corrugated sheets, f.o.b. Liverpool. But it is coming 
to be acknowledged that the rate has only been secured in 
exceptional circumstances, and that about £11 5s. has more 
correctly represented the market position. Now business is being 
done at £11 2s. 6d., and even £11 is mentioned. The position is 
the more difficult to grasp since all the mills continue active and 
the shipping demand is splendidly upheld. India and the Argen- 
tine in particular promise well. The spelter market is also dear, 
owing to unprecedentedly heavy consumption and the commanding 
influence of the Spelter European Convention. Good ordinary 
brands are now £24 per ton on the London market, and special 
brands £24 10s. per ton. The recent settlement of the wages claim 
at the Shotton Ironworks—if the renewed outbreak of the dispute 
reported this week is only short-lived, as seems to be happily 
likely must augment the supply of galvanised sheets at an early 
date. But it is explained that this circumstance should lead to 
no slackening off of — since the works in question are under- 
stood to be quite full of orders themselv s, and, indeed, consider- 
ably behind with deliveries, particularly in the heavy gauges for 
export. Not on this account therefore should the price market be 
depressed. Black sheets remain firm at £7 15s. to £7 17s. 6d. for 
doubles, and £8 5s, to £8 7s, 6d. for trebles. 


Tube Strip Association Prices. 

A meeting of the Gas Strip Association took place a few days 
igo for the consideration of the outlook. It was reported that 
husiness was slightly more satisfactory. Prices are by no means 
regular, despite the fact that the basis here is 15s. below the 
standard fixed by the Scottish makers. Prices are reaffirmed at 
£6 10s, for large lots and £6 12s, 6d. for smaller consignments. 


Pig Iron Steady. 

Pig iron continues firm, all the smelters being well booked, 
while there is considerable pressure for delivery. Where new 
quotations are made consumers make it a condition that there 
shall be regular deliveries, but this the smelters are very loth to 
give. With coals tending to increase in price, no relief is to be 
looked for in this quarter. There is very little iron stocked in 
this district, which may perhaps account for the fact that prices 
keep so steady. The instability displayed by Northern pig iron 
markets has not communicated itself to the Midlands, values being 
well upheld. South Staffordshire qualities realise 48s. 6d.; part- 
mine, fils. to 52s.; best all-mine, 85s.; cold biast, 115s. North 
Staffordshire makers are prepared to do business at 50s. to 5l1s.; 
and Derbyshire brands command about Northamptonshire 
houses quote 49s. 6d. upwards, 


Steel. 


Steel keeps firm. The settlement of the trouble in the 
shipbuilding industry would liberate a large amount of orders 
which are withheld meanwhile, business in plates being almost in- 
appreciable, Joists and all descriptions of sections are moving off 
speedily at the higher range of prices recently notified. It is 
reported that Bessemer sheet bars have been bought at £5 5s., 
hut this was certainly an outside price, and greatly exaggerates 
any strengthening in demand. The Welsh tin-plate trade derives 
large supplies of sheet bars from foreign sources, and this no 
doubt has some steadying effect now that local industries are 
threatened with serious interruption. 


Railway Rolling Stock. 


There is no material improvement in the railway rolling 
stock industry, and although some fair orders have been obtained 
by the Birmingham companies, the workshops could meet much 
larger demands without any pressure. Most of the scarcity is 
seen in wagon work. Competition, too, is very keen. One 
Birmingham firm has secured a contract to supply to the Southern 
Mabratta (West of India Portuguese) Railway forty-nine vehicles, 
including covered goods wagons, brake vans, carriages, and luggage 
vans, while another firm has obtained an order for 278 pairs of 
wheels and axles, 


Traders and Railway Search. 


4 The representations which have been made by the Bir- 
mingham, Walsall, and other Chambers of Commerce regarding 
the inquisitorial methods adopted by the railway companies when 
examining the contents of packages have now received a reply 
from the Railway Companies’ Association. This is to the effect 
that the companies are unable to modify or alter their practice. 
They state that, care being taken that the goods are not disturbed 
more than is necessary, it is not apparent that any sufficient 
grounds of complaint could arise. The Midlands traders are 
considerably disappointed at the communication. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Quiet. 

THE position of pig iron is still on the quiet side, and 
there seems to be little prospect of much change until the turn of 
the year. The attendance on the Iron Exchange was, however, 
fairly good, and although the general tone was quiet, holders 
showed no disposition to press sales, There was some tendency 
to operate on the part of some needy buyers, and some small orders 
were placed chiefly for prompt delivery. Scotch and West Coast 
hematite was about 6d. per ton lower, but there was not much 
change in other sorts. Lincolnshire and Derbyshire were steady, 
and Northamptonshire rather dearer. 


Finished Iron and Steel. 
The position is strong and generally in sellers’ favour. 
English billets were about 5s, per ton higher. 


Copper, Tin and Lead. 

Copper: —There was no change to note in sheets, but 
tough ingots were somewhat lower. Tubes showed little change. 
Tin :—English ingots were 20s. per ton higher. Sheet lead :— 
Unchanged. 

Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, 54s,; Derbyshire, 54s. 6d.; Northamptonshire, 56s. 3d. to 
56s. 6d.; Middlesbrough, open brands, prompt, 58s, 4d.; January- 
March, 58s. 10d. Scotch: Gartsherrie, 62s. to 62s, 6d.; Glen- 
arnock, 60s. 6d. to 61s.; Eglinton, 59s. 6d. to 60s., delivered 

anchester. West Coast hematite, 67s.; East Coast ditto, 64s. 6d. 
to 65s., both f.o.t. Delivered Heysham: Gartsherrie, 60s. to 
60s. 6d.; Glengarnock, 58s. 6d. to 59s.; Eglinton, 57s. 6d. to 58s, 
Delivered Preston: Gartsherrie, 61s. to 61s. 6d.; Glengarnock, 
59s. 6d. to 60s.; Eglinton, 58s. 6d. to 59s, Finished iron: Bars, 
£6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. Steel: Bars, 
£6 15s. to £7; Lancashire hoops, £7 7s. 6d.; Staffordshire 
ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, £7 17s. 6d.; 
plates for tank, girder, and bridge work, £7; English billets, 
£5 5s. to £5 10s.; foreign ditto, £4 15s, to £4 17s. 6d.; cold 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £73; tough 
ingot, £62 to £62 10s.; best selected, £62 to £62 10s. per ton ; 
copper tubes, 84d.; brass tubes, 69d. to 6Zd.; condenser, 7?d. to 
74d.; rolled brass, 6}d.; brass wire, 64d.; brass turning rods, ~ 
to 67d.; yellow metal, 64d. to 64d. per lb, Sheet lead, £16 10s. 
per ton. English tin ingots, £166 per ton. 


The Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange on 
Tuesday, and the tone generally was much better than has been 
the case for some considerable time past. Indeed, prices all round 
had a hardening tendency, and, as wintry weather has set in, it 
cannot fail to affect the demand for household fuel. Slack was in 
sellers’ favour, as stocks are small, and there is more doing in the 
cotton manufacturing districts, In shipping there is a continuance 
of increased movement on the canal, especially in bunkering descrip- 
tions, whilst on contract account coastwise business is exceedingly 
brisk. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 

The continuance of the shipyard lock-out and the other 
labour troubles is having a bad effect on the hematite pig iron 
trade of this district. Makers are experiencing a smaller demand 
for their iron, for with the cutting down of the requirements of 
steelmakers who turn out plates and other steel shipbuilding 
material less iron is wanted. The make of the district is much 
less than it was. Two furnaces which have been long in blast at 
| the Combines Works at Harrington have been put out of blast, 

and a furnace has also been stopped working at Cleator. The 

reason at Harrington, however, was that the plant is now very old. 
| At Barrow there are five furnaces making iron, and much of this 
| iron is being used by the company at its own steel works for rail 

making, &c. Prices are much the same, with makers quoting 66s. 
| to 67s. per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. Special sorts of iron are in steady demand. Warrants have not 
| been quoted often of late. They are now at 64s. per ton net cash, 
| but no business is being done. The stores of warrant iron have 
been decreased by a few tons and now represent in the aggregate 
32,275 tons. For iron ore there is a steady request not only on 
account of local smelters, but a good business has been doing with 
Scotch smelters in average and best quality ores. Prices are firm 
with rates ruling from 12s. to 16s. for good average sorts, and the 
best Hodbarrow ores fetch 21s. per ton net at mines. For some 
.time now the ore trade with Spain has been quiet owing to labour 
troubles in that country, and little ore is coming into any of the 
West Coast ports. The current rate is 12s. to 21s. per ton delivered 
to West Coast works, 

Steel. 

The steel trade both at Barrow and at the Moss Bay 
Works is pretty busy on steel rails and also in some of the smaller 
departments. For rails there is a steady request, and heavy 
sections are at £5 7s. 6d. to £5 10s. per ton. The shipments of 
j rails are fair. For light rails there is only a poor request, 
and £6 5s. per ton is quoted. Heavy tram rails are also a limited 
business, being quoted at £8 10s. per ton. For tin bars there is a 
home demand, and shipments are being regularly made from 
Barrow to West Bank, Ellesmere Port, &c. Hoops are in steady 
request at £7 7s. 6d. per ton. Chilled wheels and axles are keep- 
ing the Barrow works of the British Griffin Chilled Iron and Steel 
Company busy. There is nothing being done in steel shipbuilding 
material. 


Shipbuilding and Engineering. 

These trades present no new features. Shipbuilders are, 
of course, idle for the most part. New work is being tendered for 
on account of warship construction and also for private firms, but 
no placings are recorded. 





Shipments. 

The shipments of pig iron last week represented 5236 tons 
and steel 7213 tons, a pel oe total of 12,449 tons, and an in- 
crease of 5326 tons. The shipments of iron and steel this year 
stand now at 606,170 tons, as compared with 509,196 tons in the 
corresponding period of last year, an increase of 66,974 tons. 


Fuel. 

The demand for coal is much the same, and prices are 
unchanged. The request for coke is a little easier, consequent 
upon furnaces going out of blast. East Cuast coke is quoted at 
21s. 6d. per ton, delivered to West Coast works. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions, 

As already reported, there is considerable activity 
throughout the local steel trades, but it is largely due to the 
stimulus derived from Government work. General trade is still 
characterised by small, although fairly numerous, orders. The 
absence of any work on a large scale from engineers is a marked 
feature of current business in the steel trades. Still, trade is much 
improved compared with a year ago, and, helped by the active 
demands on Government account, the outlook for the winter is 
good, The large firms are not competing for general work so 
much, and this is conseyuently assisting the smaller concerns. In 
the coal trade a matter of much comment is the complete absence 
of any effect on the market for South Yorkshire coal as the result 
of the South Wales troubles. Usually, any difficulties in one dis- 
trict improve conditions in others, but in the present state of 
trade and the cessation of shipping business South Yorkshire has 
felt no benefit from the alarming state of affairs in South Wales. 


Steam Coal. 

A year ago the Midland Railway Company made contracts 
for the supply of locomotive coal at 9s. per ton at the pit for 
delivery during 1910.° The company has not yet, we understand, 
renewed any contracts, but has purchased in the market supplies 
at 8s, Sd. to 8s, 6d. per ton, This has been rendered possible 








owing to the close of the shipping season, and the consequent dis- 
organisation which generally comes before the collieries properly 
settle down to winter outputs. We understand that the collieries 
are holding out, for last year’s prices, but the general opinion is 
that a slight concession will be made. Current pit quotations 
remain at 8s, 3d. to 8s. 9d. per ton. The price realised for the 
railway contracts always has an important influence on the market 
for best hards, and the outcome of the negotiations is being awaited 
with interest. 


House Coal. 

With wintry weather prevailing the market for house coal 
is firm, and the tonnage going forward is gradually reaching normal 
proportions. Pit quotations :—Best Barnsley, 13s. 6d. to 14s, 6d.; 
ditto, secondary sorts, 1Us. 6d. to 11s. per ton. 


Slacks and Coke. 

The curtailment of outputs at some of the pits, together 
with a very steady demand, is keeping the market for slacks very 
strong. Quotations at pits :—Best washed smalls, 5s, 6d. to 6s.; 
best hard slacks, 5s. 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s, 3d. 
Coke steady at practically late rates, viz., 12s, 6d. to 13s, for best 
washed, and 11s. to 12s. for unwashed, per ton at the ovens. 


The ‘Iron Market. 

There is no considerable amount of business being done in 
pig iron, although some of the Lincolnshire firms are sold fairly 
well in forge iron, and some moderate transactions in East Coast 
hematite, ordinary mixed numbers, are recorded. Prices are 
firm. Quotations for the latter class of iron are about 70s. to 
71s. net for prompt business, and up to 72s. 6d. net forward. The 
general feeling amongst sellers is that if the shipyard disputes are 
settled a good volume of business will be placed in hematite iron. 
Best brands of hematite are :—West Coast 79s. to 80s., East Coast 
74s. to 75s. Other quotations are :—Lincolnshire, No. 3 foundry, 
50s. 6d.; ditto, No. 4 foundry, No. 4 forge, mottled and white, 
49s, 6d.; basic, 52s.; Derbyshire, No. 3 foundry, 50s, to 52s.; ditto, 
No. 4 forge, 48s. 6d. to 49s., all per ton net, delivered Sheffield or 
Rotherham. In bar iron makers cannot see far ahead, but 
the specifications arriving each day provide sufficient work to keep 
the mills running full time. Prices are still at £5 15s, 


The Steel Trades. 

The file trade, although not over-active, is moderately 
well engaged, despite the quiet demand from shipbuilders. Some 
of the inland engineering establishments, however, are using fair 
quantities. Tool steel, tools, and other steel products are in good 
demand, foreign and colonial business being active, with a fairly 
steady request from home users. We have already noted the 
active demand for materia] for agricultural purposes from Russia, 
and demands from South America are expected to show a rapid 
improvement. Home railway demands are as restricted as ever, 
but there is a more cheerful outluvk as regards foreign and colonial 
work. We have referred on previous occasions to the activity in 
armament and other Government work, which is the outstanding 
feature of the heavy trades, and there is no new development to 
record. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

THOUGH scarcely expected, the pig iron market has this 
week shown some improvement, and a somewhat better tone pre- 
vails. In the early part of the week the rumours about an early 
parliamentary election unsettled the market, and the price of 
Cleveland warrants fell to 49s. 34d. cash buyers, the lowest fizure 
that had been reported since Uctober 6th. The prolongation of 
the lock-out in the shipbuilding industry had also a bad influence. 
But more confidence has since manifested itself, and the prices 
have become stiffer; indeed, on Wednesday buyers offered 
49s. 64d. cash for warrants, and No. 3 Cleveland G.M.B. pig, iron, 
which had been down-at 49s. 44d. on Monday, was realising 
493. 7}d. by the middle of the week. London operators seem to 
have led the way in raising the prices of warrants this week, and 
also in speculating in them, though the present, owing to the dear- 
ness of money, is not the most favourable for doing business in 
them. Still, the general opinion is that 1911 will be a busy time, 
with better prices than have been realised this year. No. 4 foundry 
is up to 48s. 74d., No. 4 forge to 48s. 4}d., and mottled and white 
to 47s. 104$d., all for early f.o.b. delivery. For delivery over the 
first quarter of next year fully ls. per ton more than the prompt 
price is asked. No. 1 Cleveland pig iron is almost unobtainable ; 
there is none in stock, and not nearly enough made ; the quota- 
tions for this quality are quite nominal. 


Hematite Pig Iron. 


It is rather surprising that the quotations for East Coast 
hematite pig iron are so well maintained when through the lock- 
out at the shipyards the consumption of plates and angles, and 
consequently of hematite iron, the consumption of the last-named 
has been reduced. The price, indeed, is kept at the highest figure 
that has been reported during the last three months, and in this it 
differs from ordinary Cleveland pig iron, the quotations for which 
change almost every day, and have this week been at a lower 
figure than have been known since the first week in October. But 
hematite makers are not troubled by the competition of specu- 
lators, seeing that there are no East Coast warrants with which to 
speculate, whereas producers of Cleveland ordinary pig iron have 
their prices determined to a large extent by the speculators, who 
have close upon half a million tons to operate with. The makers 
of Cleveland pig iron have for more than two years been produc- 
ing more pig iron than they could sell, and the consequence has 
been that the stock in Connal’s public stores has increased from 
under 50,000 tons in July, 1908, to ten times that quantity in 
November, 1910. That weakens their position. The makers of 
hematite have reduced their output, and can maintain their 
prices. Mixed numbers East Coast hematite pig iron are 
at 63s. 6d. per ton for early delivery, 64s, for first quarter 
of next year, and 65s. for second quarter, beyond which producers 
do not care to commit themselves. No. 1 hematite for early de- 
livery is at 64s., notwithstanding that West Coast hematite 
warrants are easier and have been sold at 64s. While the rates of 
freight from Bilbao have fallen, the price of Rubio ore has not 
become easier. Recently the ore freight from Bilbao to Middles- 
brough rose from 4s. 3d. to 5s. 6d. per ton, but now it has gone 
back to 4s, 9d., as more steamers are available. For delivery over 
the first half of next year 21s. to 21s. 6d. per ton must be paid. 
No one needs to buy for prompt. Coke has become cheaper, and 
the ironmasters can get furnace coke on the basis of 15s, 6d. per 
ton delivered at Middlesbrough, or 6d. less than was named last 
week. Coke salesmen are pressing for orders, there being now 
heavy stocks on the benches at the collieries. 


Manufactured Iron and Steel. 


Improvement continues to be reported in most branches. 
the exception being the plate and angle departments, and it is 
easy enough to account for the slackness in them when we have 
the shipyards in this district and Scotland in a state of semi-idle- 
ness because of the lock-out of the platers, riveters, &c. If it 
were not for that, the shipbuilding industry, and those supplying 
it with materials, would be far busier than they have been for years. 
Brisker demands are reported for bars, hoops, strip, and sheets, 
and producers are very sanguine about the future. But though 
business is more satisfactory, it has not yet improved enough to 
enable manufacturers to advance their prices, the rates having been 
unaltered for months, except that plates and angles were advanced 
5s, in the early part of last month. The general quotations this 
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week are :—Steel and iron ship plates, £6 15s.; steel ship angles, 
£6 7s. 6d.; iron ship angles, £7 ; steel girder plates, £7 ; iron ship 
rivets, £7 7s. 6d.; packing iron and steel, £5 15s.; steel bars, 
£6 5s.; iron bars, £7 ; steel hoops, £6 12s. 6d.; steel strip, £6 10s. ; 
steel sheets, £7 7s. 6d.; steel joists, £0 5s., all less 24 per cent. 
f.o.t. Galvanised and corrugated steel sheets are at £11 10s. for 
24 gauge, less 4 per cent., for f.o.b. delivery. Heavy steel rails 
are firm at £5 10s. net, f.o.b., and cast iron chairs are at £3 10s. 
net f.o.b. More activity is reported in the business of iron- 
founders. 


Shipbuilding and Engineering. 

On account of the lock-out work at the shipyards is very 
slack, not half the hands being employed that would be working 
if this labour difficulty had not arisen. Builders, however, are so 
well supplied with orders that they have advanced prices for new 
tonnage, and owners have now to pay considerably more than the 
prices ruling in the summer. There is certainly not too much ton- 
nage on the market ; on the contrary, freighters are complaining 
of the dearth, and the advances in rates of freight afford evidence 
of this. There is not likely this winter to be the large fleets of 
laid-up vessels in our rivers which were so common last winter. 
Owing to the increased cost of materials both shipbuilders and 
engineers cannot avoid raising their quotations. A meeting of the 
Central Conference of the Engineering Employers’ Federation and 
the allied trades unions was held at York on Monday to consider 
the question of the wages of the engineers on the North-East 
Coast and several minor matters affecting the conditions of em- 
ployment on the Clyde, in the North, and also in the Midlands. 
The decisions are not to be disclosed until they have been com- 
municated to the branches affected. Much opposition is shown 
among the men in the engineering industries to what is known as 
the premium bonus system, and an agitation for its abolition is 
being carried on. The men are being asked whether they are pre- 
pared to strike in order to enforce their views. 


Coal and Coke. 

The colliers’ strikes in South Wales have not led to the 
amount of improvement in the North-East coal trade that was 
looked for, and there is more coal offering than the market can 
take, especially as there is a scarcity of steamers to carry the coal 
abroad. Second hands are offering ~—— freely, and those 
who can take delivery very early are able to secure very cheap 
lots. Prices, on the whole,-are 1s. to 1s. 3d. per ton below the 
figures that were ruling in the later months of last year, and the 
lower rates have brought in a number of regular buyers before 
their usual time. There are numerous inquirers for considerable 
quantities, among them the Swedish State Railway, which requires 
half a million tons, the North-Eastern Railway calling for 400,00) 
tons, and the Gas Light and Coke Company, which needs two 
million tons. Both the latter have already bought a proportion 
of what they need, and have obtained what they have bought at 
ls, 3d. per ton below the figures they have had to pay for the 
current year’s supplies. Higher coal freights are expected for 
next year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The General State of Trade. 

THE position of trade in Scotland is less satisfactory than 
could be desired. Many branches of manufacture are now suffer- 
ing, either directly or indirectly, from the shipyard lock-out. 
Great numbers of workmen are out of employment, and methods 
of relieving distress in the more populous working-class centres are 
being adopted. The merchant classes are suffering from lack of a 
distribution of money, such as is experienced when labour is in 
full employment, and there is a universal desire that an end may 
speedily be put to labour troubles. It is feared that a General 
Election may aggravate the present unsatisfactory state of busi- 
ness, and commercial men generally are inclined to regard the 
year as practically at an end as far as any increase of trade is 
concerned. 


The Pig Iron Warrant Market. 

A considerable amount of pig iron has changed hands at 
the reduced prices occasioned by the adverse result of the lock-out 
ballot. Spot requirements are easily met, but there has been a 
disposition on the part of buyers to purchase during the existing 
depression for delivery during the next two or three months. 
Since last weekly report business has been done in Cleveland 
warrants at 493. 54d, to 49s. 4d. cash, 49s. 74d. and 49s. 7d. one 
month, and 50s. 3d. and 50s. 34d. three months. Sales of these 
warrants have also been recorded at 49s. 84d. for delivery in 
twenty-eight days, 50s. (4d. two months, and 50s. 2d. for 
February Ist. At some meetings of the ‘Iron Ring” scarcely any 
business has been transacted, and yet the week’s sales will run into 
a respectable total. The business is understood to be largely of a 
professional character, outsiders lacking the interest that induces 
speculation. Advices from America and the Continent also lack 
the element of stimulus. 


Seotch Pig Iron. 

There is at present little disposition on the part of con- 
sumers to purchase pig iron otherwise than in sm:ll lots to meet 
immediate wants. Makers and merchants, on the other hand, 
are not inclined to commit themselves for any length of time 
aheid. The result is that current business is on a restricted scale, 
while prices do not show much change. Govan and Monkland, 
f.a.s. at Glasgow, are quoted, Nos. 1, 57s. 6d.; Nos. 3, 56s. 6d.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde and Calder, 
Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.; Gartsherrie and Shotts, No. 1, 
63s.; No. 3, 58s.:; Summerlee, No. 1, 64s. 6d.; No. 3, 59s. 6d.; 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 8ls.; 
No. 3, 60s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
58s.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 
3, 59s.; Dalmellington, at Ayr, No. 1, 60s. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per 
ton. The output of pig iron is fully maintained. There are 86 
furnaces in blast in Scotland, compared with 85 last week and 

3 at this time last year. 


The Hematite Trade. 

The demand for hematite pig iron has been quiet, the 
requirements of consumers being materially reduced by the labour 
situation. A lot of Cumberland hematite warrants was sold in 
Glasgow this week at 64s. cash. Consumers of Scotch hematite 
are taking small quantities only for immediate wants, and prices 
are on this account nominal, merchants quoting 67s. to 67s. 6d. 
for delivery at West of Scotland steel works. While business is 
curtailed at present, makers are taking a hopeful view of the 
situation for the future. and the output of Scotch hematite has 
been to some extent increased. 


Finished Iron and Steel. 

The effect of the shipyard lock-out on the steel trade 
is now becoming serious. Furnaces and machinery are being 
gradually put out of use, and it is feared that there is likely 
to be a time of reduced trade in steel. Shipbuilders have been 
taking deliveries of material until recently, and it is reported that 
there are large accumulations of it both in the shipyards and at 
the steel works. The termination of the lock-out, therefore, is not 
likely to bring an immediate resumption of full employment at the 
steel works ; and unless there should be an increase in orders for 
other kinds of material, the effects of the lock-out may be felt in 
the steel trade for a considerable time. A fair business is being 


done in miscellaneous stee] goods, both for home use and shipment, 





South America, India, and the Colonies being active customers. 
The finished iron branch is quiet, with fair orders in course of 
execution. General engineers, tool makers, and a number of other 
manufacturers report that business is in a promising condition. 


The Coal Trade. 

The coal market has been more active for household 
qualities both for home use and export ; but, in consequence of the 
reduced consumption at the steel works throwing large quantities 
of coal on the open market, the supply is very full. While coal- 
masters and merchants intimated an advance of 1s. per ton in 

rices, it is reported that in present circumstances of the trade the 
increase, at the best, has only been partly secured. The cold 
weather has, however, greatly quickened the demand for house 
coals for domestic use. Prices of shipping coal f.o.b. at Glasgow 
are :—Ell coal, 9s. to 9s. 3d.; steam, ge to 9s. 6d.; and splint, 9s. 
to 10s. per ton. Retail prices for house coal are steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

No disorderly scenes followed the riotous outburst, and 
one death only has transpired, which is at present the subject of 
an inquest, the allegation being that it was caused by a police- 
man’s baton. It has been estimated that six-sevenths of the 
colliers in the strike area are idle, and efforts have been unsuccess- 
fully made to stop some of the collieries which continued working 
—such as in the Carnarvon district, where the Maesteg men 
resumed work. Strenuous efforts are making for peace. On 
Saturday the first strike pay was distributed, though _ a 
moiety compared with what the colliers could have earned. Dry 
coals have been harder consequent upon the unrest in the Aberdare 
district. 


Latest Quotations. 

Mid-week there was a slight hope aroused in the Aberdare 
Valley that a settlement might be brought about. ‘‘ Mabon” and 
others of the old collier friends are energetic in offering aid, but it 
is thought that the presence of agitators in the district has been 
detrimental, and prevented the arranging of peaceable terms. 
The pacific disposition of the coalowners has been shown by the 
concession of an advance of 1} per cent. in wages, though not 
strictly warranted. Total rate now 514 per cent. above 78. Trade 
is drifting away, and despatches have been under 30,000. Genoa 
and Port Said have taken large cargoes, otherwise tctals would 
have been verysmall. On Tuesday the total was under35,000, though 
Buenos Aires, Las Palmas, and Trieste figured for 22,000 tons. 
Up to date the situation remained much the same ; strikers obdu- 
rate; constant efforts being made in aid of peace. Trade report 
is to the effect that inquiries are few, and tone easy, buyers hold- 
ing back expecting that the output would increase by return of the 


men. Smalls weak ; best house brisk ; Monmouthshire quiet and un- | 


improved. Latest: 9000 menat Aberdareon Tuesday supported a pro- 

1 for a general strike in the coalfield. Prices :—Best steam, 
6s. 3d. to 16s. 6d. ; bestseconds, 15s. 6d. to 16s. ; ordinaries, 14s. 9d. to 
15s. 3d.; best drys, 15s. Yd. to 16s. 3d.; ordinary drys, 15s, to 
15s. 6d.; best washed nuts, 12s. 6d. to 13s. 6d.; seconds, 11s. 6d. 
to 12s.; best washed peas, Ils. 6d. to 12s.; seconds, 10s. to 1l1s.; 
best bunker smalls, 8s. 9d. to 9s. 3d.; best ordinaries, 7s. 9d. to 8s. ; 
cargo smalls, 6s. 9d. to 7s. 6d.; inferior, 6s. to 6s. 6d.; best Mon- 
mouthshire black vein, 15s. to 15s. 3d.; ordinary Western, 14s. to 
l4s. 6d.; best Eastern, 13s. to 13s. 6d.; seconds, 12s, 9d. 
to 138s. Bituminous: Very best house, 17s. 6d. to 18s.; best 
ordinaries, 14s. 6d. to 16s, 6d.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s. 6d. to 14s.; smalls, 10s. to 10s. 6d.; No. 2 
Rhondda, lls. 6d. to 12s.; through, 10s. to 10s. 6d.; smalls, 
7s. to 7s. 6d.; patent fuel, 14s. 6d. to 15s. 6d. Coke: Special 
foundry, 24s. to 26s. 6d.; foundry, 18s, to 20s. ; furnace, 16s, 9d. 
to 17s, 3d. Pitwood irregular, 19s, 6d. to 20s, 


Newport, Mon., Coals. 

Inquiry below expectation ; little quotable change in price ; 
tone easy for prompt. Coal shipments, 55,450 to foreign, 14,851 
coastwise ; market this week inactive and dull; heavy supplies; 
difficult in clearing ; spot coals weak. Lowest :—Best black vein, 
14s. 9d. to 15s.; Western, 13s. 9d. to 14s. 3d.; Eastern, 13s. to 
13s. 3d.; other sorts, 12s. 6d. to 12s. 9d.; best smalls, 7s. to 7s. 6d.; 
seconds, 6s. 6d. to7s.; inferiors, 6s. to 6s. 6d. Bituminous :—Best 
households, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 
14s, 6d. to 14s. 9d. Coke: Foundry, 18s. to 19s.; furnace, 
16s. 6d. to 17s. 3d. Pitwood, ex ship, 19s. 6d. to 20s. 


Swansea Coal. 

Shipments last week 59,562 tons; patent fuel, 14,070 
tons. France took 31,174 tons coal; Italy, 7330; Germany, 530 
tons ; market dull, and no improvement on Tuesday. Owing to 
the floods a quantity of coal thrown on the market. Little 
demand for large, red vein easy ; machine-made nuts and cobbles 
easier ; steam coal] dull. Last prices :—Best malting, 22s. to 2s. 
net; seconds, 17s. 6d. to 18s. 6d.; big vein, 15s. 6d. to 17s., 
less 24; red vein, lls. 6d. to 12s. 6d., less 24; machine-made 
cobbles, 21s. to 22s, 6d. net ; Paris nuts, 23s. 6d. to 25s. 6d. net ; 
French nuts, 24s. 6d. to 26s. net; German nuts, 24s. 6d. to 26s. 
net ; beans, 19s. 6d. to21s, net; machine-made large peas, 10s. to 
lls. 6d. net; fine peas, 9s. to 10s. net; rabbly culm, 5s. 9d. to 
6s., less 24; duff, 2s. 6d. to 3s. net. Steam coal: Best large, 
16s. 6d. to 17s. 6d.; seconds, 12s. 6d. to 13s. 3d.; bunkers, 9s. 3d. 
to 10s.; small, 6s. 9d. to 7s. 6d., all less 24. Bituminous: 
No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s.; 
small, 10s. to 1ls., all less 23. 


Lianelly. 

The general trade of the town and district has been 
ood. Some rumours are current of increased demand for 
anthracite from German and Swedish markets. The New Dynant 
is doing well, and is inviting tenders for erection of large number 
of workmen’s cottages. Shipping only normal, but harbour 
returns denote a steady improven.en* in the port trade. Iron 
foundries active. 


Iron and Steel. 

There was substantial work done at Dowlais last week, and 
a large make of steel rails, also fish-plates and curves, angles, light 
rails ; at the bank men were well employed up to Saturday. At 
Landore there was a large yield of pig iron, and the steel trade 
was reported as exceptionally brisk ; bar rolling mills busy all 
the week. Large consignments of pig iron came to Swansea from 
Middlesbrough, totalling 2600 tons, principally for the tin-plate 
works, Frem Rotterdam 1700 tons steel came to Newport, and 
1650 tons from Bruges. A novel cargo of 1600 tons iron came from 
Norway to Cardiff. Seven cargoes of iron ore received from 
Hornillo Bay, and one cargo of copper ore from Ireland. In ship- 
ments little was done except one preparing for India, but a small 
cargo of steel plates has been sent to Rio, and one obtained by Guest 
and Co. from Santander ; 1500 tons steel came from Antwerpto New- 
port. Latest market quotations, Exchange, Swansea :—Pig iron : 
Hematite, mixed numbers, 63s, 10}d. cash, 64s, 24d. one month ; 
Middlesbrough, 49s. 44d. cash, 49s. 84d. one month ; Scotch, 
55s. 44d. cash, 65s. 84d. one month ; Weish hematite, 69s. to 70s. ; 
East Coast, 68s. . to 69s. c.i.f. ; West Coast, 69s. to 70s. ; 
Siemens steel bars, £5 to £5 2s. 6d. ; Bessemer, £5 per ton. Iron 
ore: Best Rubio, 19s, to 19s, 6d.; second class, 18s, to 18s, 6d., 
Newport or Cardiff. Ebbw Vale imported ore largely from Dedido, 


Tin-plate. 

Shipments last week amounted to 141,334 boxes, ang 
the quantity received from the works to 104,896 boxes, Stocks 
are now 167,313 boxes. The dispatches this week have been large : 
one item midweek was 1000 tons to New York from Cardiff. The 
tin-plate market continues in an excellent state. Latest prices 
Ordinary tin-plate, Bessemer, 14s. 14d.; Siemens, 14s, 14d.; (4 
roofing sheets, £9 5s. to £9 10s.; big sheets for galvanising 
£9 5s, to £9 10s.; finished black plates, £11 15s. per ton’ 
galvanised sheets, 24 g., £11 5s. to £11 10s, Block tin 
£165 cash; £165 15s. 3d. month. Other quotations : Copper, 
£57 6s. 3d. cash ; £58 15s. 3d. month. Lead, English, £13 17s, 64. 
Spanish, £13 7s. 6d.; spelter, £24 5s. Silver, 242 per oz. e 


The Swedish Railways. 

These are in the market for very large supplies over next 
year, both for bunker coals and anthracite. Tenders are to be in 
y the 25th, but in the present disturbed state of the coalfield 

coalowners are placed in considerable straits. : 








AUSTRALIAN NOTES. 

Mr. THomas Tait has notified his intention of resigning his 
position as chairman of the Victorian Railways Commissioners as 
from Ist December next. 


Western Australian Government Railways. 

The report of the Commissioner, Mr. J. T. Short, on the 
working of the railways for the year ended 30th June last, has 
just been published. New sections of lines have been opened for 
traffic to the extent of 100 miles, making the total mileage now 
open 2145, At the present time 281 miles are under construction 
by the Public Works Department, and a further 182 miles have 
| been authorised for construction. The capital account has been 
| increased by a net sum of £360,425, and the interest charges by 
| £9730 for the year. Gross earnings have increased by £125,898, 
| and working expenses by £123,037. Special provision has been 
made during the year by the inclusion in working expenses of 4 
sum of £21,000 as the proportion of loss by fire at workshops, and 
£12,5(0 for relaying. In consideration of the vast strides which 
are being made in the agricultural, pastoral, and other producing 
industries, the extensive programme of railway construction 
authorised, and the further prospective additions to the trattic 
which will naturally follow, the Commissioner has recommended 
that the necessary legislative authority be obtained for the pur. 
chase of the following :—60 locomotives, 30 carriages, 1475 wagons, 
and 15 brake vans, the estimated cost of which, together with 
provision for completing the vacuum brake gear on 800 trucks, 
amounts to £650,000, It is also intended to apply for a loan of 
£65,500 for the purpose of improving the gradients and curves on 
the suburban lines. 














| 
'PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that Mr. H. Harmsworth and Mr. H, 
Cecil Walker have joined the board of directors of R. Waygood 
and Co., Limited. 

Messrs. Royce, Limited, electrical crane makers, of Trafford 
Park, Manchester, have removed their London office to No. 1%, 
Walbrook, E.C., and have appointed Mr. F. E. Chilton as their 
manager for London and district. 

J. J. SAVILLE AND Co., Limited, of Triumph Steel Works, 
Sheffield, have been successful in obtaining the only gold medal 
awarded for high-speed and carbon steels for tools at the Industrial 
Exhibition held this year in Jekaterinoslaw, Russia. 

WITH reference to the announcement appearing in our last issue 
relative to the appoinment of Mr. T. R. Wilton as lecturer in dock 
and harbour construction at the University of Liverpool, we are 
asked to state that this appointment does not involve the giving 
up by Mr. Wilton his private practice as consulting engineer. 

Buck AND HICKMAN, Limited, have been appointed sole agents 
in Great Britain and Ireland, and all British Possessions and 
Colonies, with the exception of Canada, for the sale of the grinding 
wheels manufactured by the American Emery Wheel Works, Pro 
vidence, R.I. 

Mr. W. Henry Hunter, M. Inst. C.E., who for fifteen years 
has held the position of chief engineer of the Manchester Ship 
Canal Company, has resigned that position, and has been appointed 
consulting engineer to the company in the place of the late Sir E. 
Leader Williams. Mr. Hunter's resignation will take effect at the 
commencement of the New Year, when he intends to begin private 
gor as a civil engineer. Mr. Hubert Congreve, Assoc. K.C L., 
M. Inst. C E., the assistant engineer, has been appointed to succeed 
Mr. Hunter as chief engineer of the company. 


GLASGOW TECHNICAL COLLEGE AND CIVIL ENGINEERING.—The 
governors of the Glasgow and West of Scotland Technical College, 
in response to a report of the Committee on Engineering upon the 
marked development which has taken place in the department of 
civil engineering since Mr. Moucur’s appointment as lecturer, have 
decided to raise the lectureship into a professorship, and they have 
appointed Mr. Moncur professor of civil engineering. The number 
cf students presenting themselves for the diploma in civil engineer- 
ing last session was greater than in any other department of the 
college. The Engineering Committee have also decided to place 
the equipment of the college at the service of the public for 
scientitic purposes and for the investigation of the properties of 
materials, this arrangement being made, however, without any 
idea of competing with commercial undertakings. 


Giascow Evecrriciry FoR Domestic Uses.—The Electricity 
Committee of Glasgow Corporation are about to give effect to re- 
commendations of the chief engineer of the electricity department, 
Mr. W. W. Lackie, concerned with supplying domestic consumers 
with energy for cooking, heating, and other domestic uses, at a 
lower rate than the charge for lighting ; the energy to be taken 
from the existing lighting circuits, the cost of separate wiring thus 
being avoided. In addition to the applications of electrical energy 
to heating, cooking, &c., there are many electrical appliances 
which will come into considerable use, if consumers can be induced 
to try them, of which may be named radiators, electric irons, 
vacuum cleaners, &c. It is felt that many consumers, particularly 
domestic, will use these appliances if they get the energy thus 
consumed ata rate lower than the lighting charge, and without 
being called upon to undergo the inconvenience and relatively 
large outlay of installing separate wiring, which is necessary under 
present conditions. Such cases are to be met by a method of 
charging which is an adaptation of the maximum demand system. 
The maximum demand quantity of domestic consumers averages 
an 800 hours’ use of the maximum demand per annum. The 
present charge to domestic consumers is a flat rate of 3d. per unit ; 
and the engineer suggests that a maximum demand rate of 3d. per 
unit for every 800 hours’ use of the maximum demand be charged. 
All current consumed over this quantity to be charged at 1d. per 
unit. This system of charging will increase the output and add to 
the revenue without adding to the expenditure in the way of 
branch mains, fuses, meters, and meter readers, or expense 1” 
administration, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

SoMEWHAT discouraging accounts were received last week 
regarding the condition of prices in some branches of the manu- 
factured iron industry. ccording to a Berlin paper, under- 
uoting is on the increase ; bars have been offered at M. 100 p.t., 

onvention prices having thereby been underquoted by M. 15 p.t. 
The market for pig iron is —, but prices are firm. The rise in 
export of agricultural machines from Germany during the first 
eight months of this year, a3 compared with the same period in 
the three preceding years, may be seen from the following 
figures : January to August, 1907, 103,601 ; 1908, 119,000 ; 1909, 
123,965 ; 1910, 163,949. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the output of pig iron in 
Germany, including Luxemburg, was for October of this year 
1,291,379 t., as compared with 1,232,477 t. in September, and 
against 1,113,763 t. in October, 1909. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 265,789 t., as com- 
pared with 224,627 t. in October, 1909; Bessemer, 42,342 t., against 
33,396 t.; basic, 812,992 t., as compared with 707,131 t.; steel and 
spiegeleisen, 118,035 t., as compared with 99,139 t.; forge pig, 
52,221 t., against 49,470t. Production of pig iron from ger | 
to October of this year was 12,213,908 t., as compared wit 
10,622,800 t. in the same period of last year. 


The Coal Market in Germary. 

Fairly good accounts are given as regards demand and 
employment in the Silesia coal industry ; deliveries increase, 
though merchants are considerably hampered by the want of 
wagons. The coke trade is steady. Inthe Ruhr district a regular 
business is being done in engine and house coal. The output of 
pit coal in Germany last year is officially stated to have been 148.9 
million tons, as compared with 147.7 million tons in the preceding 
year. Value of output decreased from 1522 million nt to 1520 
million marks ; the average price per ton decreased from M. 10.31 
to M.10.21. Output in brown coal in 1909 rose 1.4 per cent., 
being 68.5 million tons ; Prussian output in brown coal decreased 
from 82 per cent. in 1908 to 81 per cent. in 1909. Value of output 
of bro vn coal decreased 2 million marks, the average price per ton 
decreasing from M. 2.68 to M. 2.61 p.t. 


Austria-Hungary. 

Consumers have been showing a desire to purchase more 
freely, as a rise in rates is anticipated for the beginning of next 
year ; the majority of the rolling mills have plenty of work in 
hand now. By the finished iron and tool market satisfactory 
accounts are likewise given. No change has taken place on the 
coal market, both pit coal and brown coal meeting with regular 
demand. There has also been more life in coke, the requirements 
for house purposes being more extensive. The exceptionally good 
harvest in sweet turnips, and consequent increasing activity at the 
sugar mills, has caused the latter to purchase coal freely. 


Firm Tone in Belgium. 

The fair condition reported last week has continued in all 
the principal departments of the Belgian iron industry. The 
depression of previous months has given place, in many instances, 
to a healthier condition. The majority of the ironworks have 
booked orders that will keep them employed till the end of the 
year, and for next year’s trade producers show some reserve, being 
decidedly disinclined to grant the concessions that purchasers 
desire. Raw iron continues rather dull, at 66.50f. p.t. for forge 
pig, 72f. to 74f. p.t. for foundry pig, No. 3, and basic 68f. to 70f. 
p.t., according to contents. Though inland output in pig iron 
increases steadily, foreign supplies have been higher than 
before. During the first nine months of this year 508,046 t. 
have been imported, as compared with 350,097 t. in the 
year before, and against 309,392 t in 1908. Offers in scrap iron 
increase alarmingly, and though export has improved, rates cen- 
tinue very low ; 62.50f. p.t. may be regarded as the basis price. 
Semi-finished steel is in very good request, and the steel works 
look forward to being well employed for months. Home con- 
sumption increases steadily. For ingots 98.50f. is paid ; blooms, 
106f. p.t. ; and plates, 113.50f. p.t. For orders of 1000 t. and 
more a reduction of 7.50f. p.t. is granted, while for smaller 
contracts 5f. p.t. less is quoted. There is nochange to note in the 
finished iron trade, a fairly regular business being done on home 
and on foreign account. Heavy rails have met with a specially 
good inquiry from abroad. Coal has remained in fair demand 
both locally and on foreign account. Deliveries to France are still 
rather behind the previous figures. During the first nine months 
of this year Belgian foreign trade in coal was as follows :—Import. 
4,725,648 t., as compared with 4,293,642 t. in the year before ; 
export, 3,627,424 t., as compared with 3,803,615 t. in the year 
before. To Germany fell 2,702,254 t. import and 318,051 t. export, 
while last year import was 2,459,207 t. and export 253,297 t. 
Total import in coke rose from 225,106 t. to 369,107 t. : export 
advanced from 748,464 t. to 793,490 t. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 9th. 


AN upward turn in the price of basic pig, due to long-continued 
restricted output, is now in sight. The larger consumers of basic 
and Bessemer are showing increased interest in the situation, 
though they have not begun to buy greedily, because of the heavy 
idle capacity that can be brought into activity at any time. One 
thing seems quite probable, namely, that any effort to obtain 
better than present minimum prices for 1911 will simply result in 
the withholding of orders. The great steel manufacturing interests 
will welcome all railroad orders at present minimum prices, trust- 
ing to that activity to enable them to make the small buyers pay 
more money when they finally come into the market. Opinions 
differ as to the magnitude of the business in sight, and also as to 
whether ordering will cover remote or immediate requirements. 
Some estimates as to the volume of rail orders for the next thirty 
days place the figures at 500,000 tons, while other estimates greatly 
exceed these figures. What the great industry is more anxious 
about than large margins is a heavier demand which will employ 
as much as possible of the present idle capacity. The railroad 
lines known as the Hawley lines have an inquiry in the market for 
7900 cars, and an eastern road is about to order 1000. The 
Norfolk and Western wants 500 cars, and the Pennsylvania will 
soon build 500 all-steel underframe cars at its Altoona shops. 
Numerous small orders have been booked this week for construc- 
tion purposes, and, as building operations will be actively pursued 
during the winter, more orders of this kind are counted on. The 
consumers of foundry iron who buy half-year supplies have been 
asking for figures during the week. An inquiry was received 
yesterday for 7000 tons of pipe for Staten Island, New York 
Harbour. aoe imports for the first nine months of this year 
amount to 111,500 tons, compared with 102,000 tons for the same 
time last year. Notwithstanding a decrease in surplus stocks, prices 
have not hardened ; but, of course, there are rumours that an up- 
ward tendency is at hand. A large speculative business has been 
done during the last few weeks, based on this shortage. 

















BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 
Copies of Specificati may be bt d at the Patent- Sale Branch, 
25, thampton-buildings, Ch y-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment is the date of advertisement of the acceptance 


of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM ENGINES. 


27,785. November 29th, 1909.—IMPROVEMENTS IN THROTTLE 
VALVES FOR STEAM ENGINES, William Thomas Bell, of Robey 
and Co., Limited, Globe Works, Lincoln, and Arthur John 
Wood Graham, of the same address. 

The throttle valve A is formed with two pistons BC working in 
cylinders, as shown. D is the steam inlet and E the outlet. The 
stem of the throttle valve is hollow, as at F, and the top end of 
this passage is closed by a small by-pass valve G. When the 
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(O): 


throttle valve is closed steam leaks past the piston B into the 
upper cylinder. On the throttle valve being opened the by-pass 
valve, which is arranged to have a small movement just preceding 
the movement of the throttle valve, admits steam through the 
hollow stem to the under side of the lower piston. The throttle 
valve is thus placed in equilibrium, and is easy to move. A modi- 
fication is described and illustrated wherein the by-pass arrange- 
ment is outside the valve casing, and consists of a separate pipe.— 
October 26th, 1910. 


9286. April 16th, 1910.—IMPROVEMENTS IN STEAM ENGINE VALVE 
CHAMBERS, Galloways, Limited, Knott Mill Ironworks, Man- 
chester, and Henry Pilling, Glenderwyn, 20, Manchester-road, 
Chorlton-cum-Hardy, Manchester. 

To overcome the difficulties due to the unequal expansion of the 
valve seats the present invention proposes to make the chambers 
of the form shown. At the ends of the cylinder and cast integrally 
therewith are the valve chambers, circular in form and composed 
of aninner wall A and an outer wall B. These walls are not 
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joined by ribs, so that the expansion of the inner wall may take 
place quite independently of the outer. The valve seating C is 
supported as shown, or in any suitable manner. Steam from the 
inlet D passes along the steam belt E, past the piston valve F, and 
into the cylinder. It also flows into the space between the inner 
and outer walls A B of the valve chamber. This keeps the outer 
face of the inner wall at a uniform temperature, while the inner 
face is also at a uniform temperature due to the passage of the 
steam into the cylinder. The valve gearing may be of any known 
construction, and not necessarily as shown.—Octoher 26th, 1910. 


TURBINE MACHINERY, 


279. January 5th, 1910.—IMPROVEMENTS IN TURBINES AND THE 
LIKE, Josef Novak, 7, Morau, Prague I1., Austria. 

This device, referred to in the specification as a transformer, is 
intended to be used where it is desired to change the kinetic 
energy of a fluid into potential or pressure energy. As it is only 
applicable to the transformation of kinetic energy when that 
energy is due to rotary motion, the specification describes the 
device as working in conjunction with the steam from a turbine. 
Such steam in general possesses not only rotary but also a forward 
translational motion, so that on leaving the turbine it is flowing in 
the form of a spiral. A fluid possessing such a motion will have 
its kinetic energy changed into pressure energy if it is allowed to 
flow between two parallel circular walls from inside to outside. 
In the engraving the steam from the turbine A flows into the 
transformer B,. The transformer contains two parallel circular 
walls C held apart by pins D, and capable of rotating loosely on 
suitable guides formed within the transformer. The course of the 
steam is shown by the dotted line in Fig. 2. Skin friction 
between the steam and the walls C causes the latter to rotate 





with a velocity equal to, say, U. If the walls were station- 


ary, the relative velocity between the steam and the walls would be 
With the walls free to rotate the relative 


In the latter case, 


velocity is = (Cy — Uj? + Cr2 since 
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frictional losses are dependent on the relative velocity, the trans- 
formation from kinetic to potential energy is effected with much 
less loss than in the first case.—October 26t/, 1910. 


DYNAMOS AND MOTORS. 


24,023. October 19th, 1909.—IMPROVEMENTS IN DIRECT-CURRENT 
ELectric Motors, Ernest Kilburn Scott, Vale House, Burat 
Ash-lane, Bromley, Kent. 

This invention relates to improvements in direct-current motors 
of the type in which the field magnets consist of permanent lami- 
nated magnets, and has for its object to provide an improved 
motor of this type of small power, for example, 3 horse-power or 
under, which may be manufactured cheaply and in such a manner 
as to produce a machine simple in construction and efficient in 
operation The plane of the laminations of the field magnets A is 
exactly at right angles to that of the armature core dises B, and 
where the laminations come together at each pole they are 
insulated magnetically from each other. Along the yoke, how- 
ever, the laminations are spread apart as at C, so that a current of 
air set in motion by a fan (not shown) on the armature shaft or 
driven therefrom can circulate freely between the laminations. By 
making the field in laminations the two horns or pole tips or the 
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corresponding portions of the pole faces of opposite poles, which 
tend to strengthen and to weaken respectively, are positively con- 
nected together by the strip of metal, and are magnetically inde- 
pendent of the rest of the pole and yoke, since the laminations at 
the pole tips are magnetically insulated. Variation in the speed of 
the motor is effected very simply and efficiently by means of a soft 
iron or steel keeper D, which spans the north and south poles, and 
is arranged so that it can be placed near to or well away from the 
poles. The armature is wound with soft iron wire instead of 
copper, so that the iron may assist the magnetic lines to pass from 
the field pole to the armature core. At the same time the iron, 
being of larger section, will be mechanically stronger. In order to 
reduce expense the commutator E is made of a suitable non- 
magnetic metal, such, for example, as manganese steel, in place of 
the usual copper or bronze. The brush holder is provided with a 
finger F adapted to press the carbon brush G into contact with the 
commutator segments.—-October 26th, 1910. 


645. January 10th, 1910,—IMPROVEMENTS IN AND RELATING TO 
THE CONNECTION OF SINGLE-PHASE Motors TO POLYPHASE 
Systems, Aktiengesellschaft Brown, Boveri and Cie., of Baden, 
Switzerland. 

The invention consists in an arrangement for driving coupled 
single-phase motors from polyphase mains in Scott connection in 
which the Scott connection is effected by the motor windings. 
The invention also consists in the improvements in and relating to 
the driving of single-phase motors from a polyphase system herein- 
after described. In carrying the invention into effect according 
to the form illustrated in the upper engraving, where, by way of 
example, two repulsion motors A and B are mounted on the same 
shaft, the motor A is driven from the two phases of the network 
C and D, and the motor B is driven from the remaining phase E. 
This gives a Y or star connection, the terminals I., I., or ITI. 
being connected to the three-phase mains, one end of winding E 
leading to the neutral point. If the number of turns of the stator 
windings C and D of the motor A be equal to W between the 
terminals I. and II., then the number of turns of the stator wind- 
ing of the motor B should be equal to 43 W—that is, about 
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Nov. 18, 1910 








0.87 W. It is important for efficient working that the windings 
Cand D possess as much as possible equal resistance and have 
equal leakage. One method of obtaining this is shown in the 
lower engraving, in which the stator slots F each contain a coil of 
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the windings C and D; but the arrangement is such that the | 


coils of the various poles include an equal number of internal coils 

and external coils. In the form shown each pole has one external 

and one internal coil for each of the windings C and D.—Octoher 

26th, 1910. 

19,539. 
DyNAMO ELECTRIC MACHINES, Siemens 
House, Tothill-street, Westminster, S.W. 


Brothers, Caxton 


This invention consists in improved tensioning arrangements | 
whereby a larger and more effective spring can be employed witb- | 


out increasing the length of the commutator, or whereby the 
length of the commutator can be reduced when employing a 
tensioning spring of normal dimensions. The segments 


hand conical supporting ring which is integral with the shaft by 
R, and the left-hand ring which is separated from the shaft by O. 
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The spiral spring of the spring tensioning arrangement is denoted 
by F, and the screwed nut which compresses F against O and thus 
tightens the whole commutator by D. The layers of insulating 
material are denoted by A. 


extremity of L, but some distance along the latter under the 
second shrink ring S, and the spring F is accommodated in a space 
formed between L and W as shown. Obviously with this con- 


struction either a larger and more suitable spring can be employed | 


for the same commutator length, or the length can be reduced with 
a normal spring. Several modifications can be effected without 
departing from the invention. For example, a part or the whole 
of the nut D may be accommodated in the space M, and the conical 
supporting ring on which F acts may be situated anywhere along 
the — of the commutator except at the extremity.—October 
26th, 1910. 


PUMPING AND BLOWING MACHINERY. 


3716. February 15th, 1910.—IMpROVEMENTS IN Foor VALVES 
AND STRAINERS FOR SUCTION PIPEs OF PuMPs, the Pulsometer 
Engineering Company, Limited, Nine Elms Ironworks, Read- 
ing, Berks, and Jorgen Bjérnstad, 5, Maitland-road, Reading. 

The valve comprises a circular body piece A provided with a 

Hange B for attachment to the suction pipe. To the lower surface 
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of this body piece is secured a valve plate C provided with an 
annular opening D and two valve seatings E, F. The valve proper 
consists of a thin steel] annulus G carrying on its under side a sheet 
of leather, which is held in place, as shown, by a ring riveted to 
the valve. Notched ribs H guide the'valve within the body, the 
notches serving to limit the rise of the valve. The valve plate C 


is extended downwards in the form of bosses and ribs, and has 
attached at its lower end a circular perforated straining plate J. 
A cylindrical perforated strainer K fits all round the lower portions 
of the valve plate C. This strainer is loose, and can be pulled 
above the water level for inspection by chains or ropes. Ribs L 
cast on the valve body serve to guide the strainer K into its correct 
position when being lowered again after inspection and cleaning.- 
October 26th, 1910. 


12,858. May 26th, 1910._-IMPROVEMENTS IN CENTRIFUGAL CoM- 
PRESSORS, the British Thomson-Houston Company, Limited, 





August 20th, 1910.—IMPROVEMENTs IN COMMUTATORS FOR | 


are | 
denoted by L, the shrink rings by S, the shaft by W, the right- | 


The conical supporting ring O on | 
which the spring F acts is positioned not as hitherto usual at one | 


&3, Cannon-street, London, E.C. (a communication from the 
General Electric Company, of Schenectady, U.S.A.). 

The improvements described in this specification are intended to 
prevent surging and pulsating of the elastic fluid under certain 
| conditions of load. Under light load a centrifugal air compressor 
| may develop a vibratory pulsating effect in the air discharged, 
more particularly so if the characteristic of the compressor is such 
that an increase in volumetric output is accompanied by an increase 
in pressure. The compressor is composed of a divided casing A 
containing a scroll pipe B and an impeller C, The inlet pipe is 
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Mounted on the inlet is a 


| indicated at D, and the outlet at E. 
This throttle valve is 


| casing F containing a throttle valve G. 





——— 

MISCELLANEOUS. 
24,958. October 29th, 1909.—IMPROVEMENTS IN ELECrRK WELD 
ING, Samuel Jevons, Eastcote Hall, Hampton-in Arden, 


Warwickshire. 
Between the ends of the two portions of metal to be joined , 
sheet of similar metal is placed. This sheet may either be » tk * 
perforated plate or preferably of wire gauze, as shown jn the 
engraving. In either case the presence of the shect interposes 4 





considerable resistance to the passage of the current, and thys 
reduces the great initial rush of electricity which would otherwise 


| take place by the direct contact of the larger cold surfaces, When 


| continuons film. 


| guided as shown, and is balanced by the weight H attached to the | 
| levers J K. The lever K is in turn attached by a link to the | 
| piston of a dashpot L. The piston of this dashpot consists of an | 


; Open-ended hollow cylinder, the top end of which is closed by a 

gravity valve provided with leakage ports. 
| has thus greater freedom to move downwards than upwards. 
weight H more than balances the valve G, so that the latter has a 
| slight tendency to close at all times. This tendency in steady 
running is balanced by the pressure of the incoming air, but in the 
event of pulsation being set up the dashpot acts in the manner of 
a ratchet, and works the valve G towards a throttling position. 
This reduces the volume of air taken into the compressor, and 
consequently its pressure, and pulsation is thus eliminated. A 
| back surge is counteracted by the back pressure acting on the 
under side of the valve G.—Octoley 26t/,, 1910. 


SHIPS AND BOATS. 


25,734. November 8th, 1909.—IPMROVEMENTS IN THE ELECTRILAL 
PROPULSION OF SHIPS, Siemens Brothers Dynamo Works, 
Limited, of Caxton House, Tothill-street, Westminster, and 
Dr. Max Kloss, of Woodland View, Rowley Park, Stafford. 

Two of the motors, for example, those driving the two wing pro- 
pellers, are arranged in such a manner that they must at their full 
normal speeds be supplied with current from generators giving an 
| electrical frequency which is in the ratioof 1 to V Zor V 2 to lto 
| the frequency required by the other motors and generators at full 
normal speed. In addition the generators or sets of generators 
are arranged in such a manner that by the employment of known 
means, other than a variation in their speeds, their electrical fre- 
quencies can be altered in the ratio of two and one. Assuming 
the normal electrical frequency for the two wing motors is fifty 
periods per second, and that for the other two motors is seventy 








and arrangements are as follows:—At normal speeds the | 
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| 70.7 frequency generators drive the 70.7 frequency motors, 
and the 50 frequency generators drive the 50 frequency 
| motors. To reduce the speed of the ship from the normal 
speed the 70.7 frequency motors are run from the two 50 
frequency generators, whilst the frequency of the two 707 fre- 
quency generators is halved in any suitable manner, and these 
generators giving now 35.4 periods at the original speed are con- 
nected electrically to drive the two motors which normally run at 
50 periods. The speeds of all four motors are consequently re- 
duced to about 71 per cent. of the normal speeds. The next step 
for still further reducing the speeds is to drive the respective 
motors by the respective generators in the same manner as at 
| normal speeds, with the exception that the frequencies of the 
respective generators are halved. The speeds will then be reduced 
to about 50 per cent. of normal. The last step is to drive the 70.7 
frequency motors by one or both of the two generators which 
normally have a frequency of 50, but which in this case must have 
their frequency halved. The speed of the motors will then be re- 
duced to about 35 wd cent. of normal speed. The two remaining 
motors may in the last case be allowed to run idle driven by the 
draught of water acting on the propellers to which they are 
mechanically connected.—October 26th, 1910. 





and seven-tenths periods per second, the controlling operations | 


The dashpot piston | 
The | 
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the metal sheet begins to melt, the portions to be united are sub. 
jected to end pressure so as to spread the sheet out into a thin 
A smaller welding plant and less energy are 
it is claimed, by the adoption of this method, 
1910 


required, 
October 26th, 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


972,798. Spark Pive, G.. Baekr, McKeesport, Pa. Filed 
August 24th, 1909. 
The make-and-break hammering action is performed by « s1al! 


(972738) 


WHI 





solenoid actuated by battery or magneto. The working of the appa 
ratus will be readily understood from the drawing. There are four 
claims. 
972,841. INTERNAL COMBUSTION ENGINE, C. 
Haven, Conn.—Filed February WBrd, 1910. 
This patent applies to two-cycle engines. The engine has a 
working cylinder having an enlargement, and a cylinder extending 
into the enlargement to form an annular compression chamber, 
this cylinder being shaped at its lower end to close the correspond 
ing end of the compression chamber, and a cylinder having passages 


W. Foster, New 























opening through its side, and connected to a charge-forminy 
device. The piston in the working cylinder has an extension 
fitting on the second-mentioned cylinder, and this extension ha 
ports opening into the compression chamber, and registering with 
the ends of the passages at the end of the inward stroke of the 
piston. A head on the piston extension works in the compression 
chamber, and a receiver opens into the compression chamber. 
The receiver has a fuel inlet, and an outlet into the workiny 
cylinder. There are three claims. 








GLASGOW TECHNICAL COLLEGE SCIENTIFIC Socikry,-— At 
meeting of this body held on November 12th, Mr. George Ness in 
the chair, Mr. Robert Lang delivered a lecture on ‘‘ Modern Lath: 
and Methods,” Mr. Lang referred to the historical developmen! 
of the lathe, and then showed a series of slides of the differen! 
types of modern lathes. The different forms of headstocks, ’.¢., 
stepped cone with gears at the back or front of the lathe, and of 
the variable-speed types were then treated of, and advice given as 
to the suitability of each type for particular classes of work. The 
advantages of constructing Tathe tools with mild steel, having the 
point of tool steel welded on, were next referred to. The cost of 
employing these combination cutting tools was given as about one- 
twentieth of the ordinary all-tool-steel cutters, 
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construction plant for the Pacific locks consists | 





koa of all-steel cantilever cranes—see Fig. 15, page | 
Po—of two types, known respectively as “ chamber ” 
od «berm ” eranes, the former operating in the lock 
*pambers, while the latter are employed in connection 
with the material storage yards, or in laying concrete 
in the walls. Both types are operated by electricity, the 
machinery being in an enclosed structure on the top of 
the towers. The chamber cranes are mounted on trucks 
running on rails placed 60ft. centre to centre, motion being 
,iyen through a pull on a cable attached to a deadman, so 
Sned as to permit a travel of 700ft. without change in 
the position of the latter. Two fixed arms project from 
the towers, the floors of which are 97ft. 6in. above the 


Upper surface of dam to be 


protected by rock, 10 feet thickness. 














Normal surface of Gatun Lake + 85' 


| in the west across a valley to a small hill on the east, 
Locks AND DAMS OF THE PANAMA CANAL. | through which the locks are being built, and will be about 
| 14 miles in length. Through this site there ran originally 


| 


three channels—that of the Chagres River and east 
diversion, along the foot of the east hills; that of the 
canal dug by the first French company from Cristobal to 
a point near Bohio; and the west diversion, created by 
the French to keep the waters of the Chagres from the 
excavation during the digging of the canal. 

Midway, cut through a small hill, is the spillway 
300ft. wide, through which the discharge of the Chagres 
is flowing and will continue to pass during the period of 
dam construction, and which subsequently will be 
utilised in connection with the works for the regulation | 
of Gatun Lake. This divides the dam into two parts, one | 
extending from the locks to the spillway and the other | 
from the latter to the hills on the west. The idea that | 












east half of the dam the surface is now 65ft. above the 
sea level. Henceforward, without doubt, the filling will 
proceed with greater rapidity, because the three 20in. 
suction dredgers employed will be assisted by three 
20in. relay pumps. Two of the dredgers are pumping 
sandy clay from the flats north of the dam, and the 
pumps to assist them are erected on the north toe, while 
the third dredger is pumping from the river south of the 
dam, and the pump to assist it is on the south toe. The 
pumps are centrifugal, each direct connected to a 550 
horse-power induction motor run by current generated at 
Gatun power plant. 

The toes, or walls, of rock are not regarded as part of 
the dam proper, though they keep the material from 
sliding north or south, as a great mass would be only too 
likely to do, add great stability to the structure, and make 
unnecessary the larger amount of fill which would be 
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rails, one extending out 87ft. 6in. and the other 59ft. 6in., | 


thus enabling the crane to deliver concrete in one side 
wall and in one half of the centre wall. At Pedro Miguel 
these cranes are laying the concrete in the lock walls as 
well as placing the forms. The concrete from the mixers 
is delivered to buckets on cars, two buckets to the car and 
two cars to a train, drawn by a 12-ton construction loco- 
motive, running on rails, 36in. gauge, laid on an incline to 
the oor of the lock. The buckets, each of which has a 
capacity of two cubic yards, are handled by a fall 
attached to an endless chain on the cantilevers. 

Each berm crane consists of a tower mounted on 


~ Cut-off trench 


Fig. 6—SECTION OF GATUN DAM 


there is a lake underlying the site no doubt originated 
from the circumstance that the borings made a few years 
ago at close intervals all over the site discovered water 
under pressure in a large proportion of the holes sunk. 
The fact, however, that there was no communication 
between the various holes showed that the water was in 


| pockets, and not in a pool, while that of the water rising 


| let. 
level ; and a series of elaborate experiments conducted in | 
connection with these, and otherwise, confirmed the | 


trucks 50ft. apart, centre to centre, and moved in the | 


same way as are the chamber cranes. On one side of the 


tower is a fixed cantilever, consisting of nine panels, each | 
16ft. 6in. centre to centre, or a total length of 150ft., while | 


on the other is a boom 144ft. long, so hinged that it has 
motion in a vertical plane from 10 deg. above the hori- 


in the holes was regarded as evidence that it had no out- | 
Later on, two test pits were sunk 100ft. below sea | 


| 


general conclusion that the dam would rest on a firm | 
foundation of impervious clay. | 
As shown in Figs. 6 and 7, Gatun dam will be largely | 
composed of hydraulic fill, 7.¢., sand and clay mixed with | 
water on the site and pumped by suction dredgers into 
the space between two toes or walls of rock built across 
the valley. The necessary sand and clay are found in 


tRock, dumped 
without placing 


‘Swain Sc 


required if the material were allowed to seek its natural 
slope. The north, or down-stream toe, consists mainly of 
rock and earth taken from the excavations at Mindi and 
the lock sites, while the south or up-stream toe is com- 
posed of hard rock from the same places and Bas 
Obispo, the northern end of the Culebra Cut. The ridge 
of Bas Obispo rock is 30ft. broad at the top, 60ft. high, 
and has 1 to 1} slope, behind it being a filling taken 
mainly from the works at and near Gatun. The 
approximate amount of dry fill which will be used in 
the dam and toes is estimated at 7,000,000 cubic yards, 
and of this up to the present there have been placed 
nearly 6,000,000 cubic yards. 

In the spillway will be built a concrete dam in 
ogee form—Fig. 8—with crest on the arc of a circle. 
Of this a section is illustrated in Fig. 9. The propor- 
tions are such that the nappe will adhere to the masonry, 
while the curve at the toe will be sufficiently long to pre- 
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zontal to 15 deg. below. At the bottom of each tower are 
mounted two 2-yard concrete mixers fed by hoppers above, 
while 27ft. above the top of the rails is a platform 50ft. 
Square provided with a hopper feeding into the mixer 
hoppers, on which is stored cement delivered from cars 
by conveyors. Fifteen feet above this platform are the 
Openings of the sand and cement hoppers feeding the 
inixer hoppers, sand and stone being delivered by buckets 
operated by an endless chain on the cantilevers. Auto- 
atic arrangements provide for passing through the 
hoppers to the mixers the proper proportion of materials 
and for the supply of water from self-measuring tanks. 

_ Vor a proper appreciation of the methods of construc- 
tion, and also in view of the adverse criticisms to which 
the foundation and design of the Gatun dam have been 
subjected, it is well that there should be a clear under- 
standing of the topography and natural conditions of the 
site. Briefly stated, the dam extends from a ridge of hills 


* No. Il. appeared November 11th. 


_ surface to OOft. at the crest. 





Fig. 7—PLAN OF GATUN DAM 


large quantities down the valley of the Chagres River 
convenient to the site, and have been proved by suitable 
tests to be good material for an earthen dam. The water 
that flows off after the fill has been deposited is drained 
through the toes in 20in. pipes, leaving behind it a 
closely packed deposit of homogeneous material. There 
will be two such mounds; one on the east side and the 
other westward. of .the spillway, rising to an elevation 
115ft. above the sea level and extending, measured along 
the top, 7500ft. across the valley, gradually decreasing 
in width from 2100ft. at the base and 398ft. at the water 
Of the total length of 
the dam, owing to the configuration of the natural sur- 
face on which it is being constructed, only 500ft. will be 
exposed to the maximum head of 85ft.; 4100ft. will be 
subjected to a head of 50ft. only, and the remainder to 
even less. 

In all, there will be required about 12,000,000 cubic 
yards of hydraulic fill, of which, up to the present, about 
5,000,000 cubic yards have been put in place. In the 


vent any violent disturbance in turning the water back to 
the horizontal direction. Another positive check will be 
provided in the form of masonry piers or baftles, by 
which also it will be possible to predetermine the point 
below which the regular flow will be established. 
After study of the maximum flow to be cared for, and 
the probable rate of discharge over a dam of the section 
| shown, it has been decided that fourteen gates—see 
| Fig. 8—each 45ft. wide, with sill elevation at 69ft. above 
| sea level, will give positive control of the lake under all 
conditions. The top of these gates when closed will be 
at elevation + 87ft., and the bottom when they are open 
at elevation + 92ft. The crest gates will, it is believed, 
give sufficient opening at the latter elevation to allow 
free passage to any drift from the lake which may reach 
the dam ; and to prevent any damage to them from large 
drift passing over, the baffles will be faced with heavy 
ribbed cast iron plates. 
To obtain positive lake regulation during the construc- 
tion of the spillway and of the locks, and at the same 
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time to test some of the Stoney culvert gates provided 
for the latter, three of the piers between the crest gates 
have been made larger than the others. In each of 
these, at a low level, a culvert has been left, and in this 
will be installed one of the valves. A fourth large pier 
has also been constructed, in which, also for the purpose 
of test, a cylindrical valve will be placed. 

Consequent upon the closing of the West Diversion— 
described in THe ENGINEER of May 27th—water from the 


It was with the idea of holding firmly to the cube 


principle—of treating the batch as a unit, preserving a | also of steel I-beam construction. 


| 


| pivot standards. The sills or skids and truck 


longitudinal as well as rotary movement, and mixing by | 


kneading and not by stirring—that the engineers of the 
Municipal Engineering and Contracting Company, of 
Chicago, sought to improve upon the old-style machine 
by making it compact, portable, and self-contained, and 
capable of being charged and discharged without stopping. 
The result has been what is known in America as the 
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“The Engineer” 
Fig. 8—DAM 
river Chagres has since April 25th last been flowing 


through the spillway channel, and this condition may be 
continued as long as desired. It will not affect the 


immediate construction of the ends of the dam, seeing | 


that these will be founded on rock 40ft. above sea level, 
and therefore well above the surface of the flowing water. 


During the ensuing dry season the lake should drain | 


down to about 13ft or 14ft. above sea level, a circum- 
stance making this period eminently convenient for the 
final stages of dam construction. Cofferdams will be 
put in, shutting off the water and allowing a few feet of 
concrete to be placed, after which the culvert gates will 
be kept open, except for occasional examinations of the 
masonry inside the culverts, with a view to preventing 
any danger of the water reaching the new dam masonry 
—due care, of course, being exercised to maintain the 
construction well ahead of the rise of the lake. 

Owing to the presence, already referred to, of the 
operating machinery for the three Stoney culvert gates 
and one cylindrical valve, it will be impossible to put in 
the machinery for all the crest gates as the latter are 
installed. The removal, therefore, of the Stoney gates 
and valve will be effected later by the closing of the 
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Fig. 9—SECTION OF SPILLWAY DAM 


culverts by temporary gates at their up-stream ends. 
The culverts will then be filled with concrete, and the 
operating machinery for the remaining crest gates 
installed. 

In view of the enormous quantity of concrete which 
will be used 1n building the locks and other structures of 
the Panama Canal, and the marked and increasing 
popularity of this material throughout the world, it has 
been deemed not inappropriate to include in the present 
article brief descriptions of the principal types of concret 
mixers in use in the Isthmus. As many of us may 
remember, the first form of machine to be employed 
extensively for mixing concrete was a cubical box, 
journalled at diagonally opposite corners, and having a 
door in one side through which the charge of cement, 
sand, stone and water was filled, and the batch of mixed 
concrete was emptied. Though mechanically crude, 
these machines produced a remarkably perfect concrete ; 
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IN THE GATUN SPILLWAY 


“Chicago improved cube concrete mixer,” in which the 
shaft which passed through diagonally opposite corners of 
the older machines is replaced by hollow trunnions 
riding on rollers, and made large enough to serve as 
openings for charging and discharging. To rotate the 
cube a strong circumferential rack is fastened around it 
at right angles to and midway between the trunnions ; and 
this rack, geared with a pinion shaft, is operated by the 
engine shaft in such a way that all gearing is removed 
as far as possible from the material which flies about 
during the operations of charging and discharging. An 
automatic dumping device is introduced by means of which 
the mixer can be discharged by the same man who operates 
the engine; and to ensure the construction of a larger 
cube in the same space—incidentally, also, to eliminate 
the only opportunity offered by the old-style cube mixer 
for pocketing the fine mortar—the former sharp corners 
and edges are rounded. 

All small moving parts liable to breakage through 
accident or rapid deterioration are made in steel castings 
having a tensile strength approximately that of struc- 
tural steel. The cube is made of a high grade of blue 
annealed steel, the edges of all cube sheets being rounded 


| to a radius of 3}in. and securely riveted at the corners, 


which are reinforced with caps of pressed steel. Each 
cube is provided with so-called breaker rods, from jin. to 


| lin. in diameter, placed across each of the six central 
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trunnions which revolve on them are of gray iron wrod 
. sting 


chilled on the outside, the bearings being bushed wi 

removable and interchangeable journal bronze busl Ser 
Rollers are oiled through the centre of the pin on wane 
they revolve, and, where possible, all oilers are go p] o 
on the machine that they can be refilled while the — 


All rol 


is running and without danger to the operator he 

_ following are the principal dimensions of a mixer hayj 7 
a batch capacity of 64 cubic feet of loose mi 
concrete : a 
Maximum capacity, cubic yards per hour 120 
Normal capacity, ” ” 80 
Revolutions per minute of cube a lt 

| Revolutions per minute of drive shaft 180 
Diameter of drive shaft 3 
Inside length of cube ft. 3in 
Thickness of cube sheets 
Size of charging and discharge openings ft, Yin 
Width of top of charging hopper ft. Bin, 
Height from hopper to bottom of sills 6ft. Vin 

| Length of mixer on short over all Loft. din 

| Bottom of sills to discharge spout when dumping liin, 
Outside to outside of sills ft. Llin 


Of these cube concrete mixers there are now nineteen 


| in operation in connection with the construction of the 


| Gatun dam and the various locks; sixteen with 


: : . in indi 
vidual capacity of 75 cubic feet of concrete per batch, two 
} and one }-yard mixers. Among our illustrations wil] 


be found reproductions from photographs showing —fip 
« 4 4 2 nh > tah 
13—a 75 cubic feet mixer; Fig. 14, the two 43-yard 
machines which have been in use on the Canal works 


| during the past five years; Fig. 11, a battery of foyy 


| machines being installed at Gatun; and Fig 


12, the 


| mixer house at that place built over the mixers after the 


| mixers had been completely set up. The nineteen 
machines mentioned have an aggregate inaximum 
capacity of from 12,000 to 14,000 cubic yards jer eight 
hours day. 

The concrete mixers, with complete steam equipments, 


furnished by the T. L. Smith Company, of Chicago, handle 
batches based on even bags of Portland cement, as 


| follows:—Any proportion with one bag, two-bag batch 


with rich mixture, and any proportions with two bags: 
and are thus sized :— 


Mixed material, per batch (loose) 9 13h #1 
Cubic yards mixed per hour 9-18 13-26 17-34 
Maximum horse-power required 6 8 10 
Revs. per min. of driving pulley 180 173 162 
Diameter and face of driving 

pulley, inches .. 24 x 5} 28 x BA Sx 
Weight on skids, engine and 

boiler, pounds 5150 6570 7550 


This mixer discharges by tilting while running, and 
spirally arranged blades combine, with the double conical 
shape of the drum, to produce an alternating sideways 
movement of the materials simultaneous with the “ rolling 
over’ movement of the batch, assuring a perfect mix 
practically as soon as all the materials are fed into the 
machine. The side-loading attachment materially reduces 
labour costs, and at the same time increases the capacity 
of the mixer. In Fig. 10 is shown one of these mixers in 
use at the Gatun dam, the great framework in the back 
ground being the support for the cableway by means of 
which concrete is being placed in the spillway. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Last Friday Mr. L. A. Legros read a paper before the 
Institution of Mechanical Engineers on “ The Develop 
ment of Road Locomotion in Recent Years.” This, with 
the exception of its appendices, we print in full on 
page 580, and it will be seen that, whilst the contribution 
is to a large extent statistical, it is far less dry than most 
others of its class. Perhaps we are not far wrong in 
saying that papers embodying a large amount of statistical 
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Fig. 1O—SMITH CONCRETE MIXER 


corners of the cube in such a manner that as the machine 


| revolves they slice through the mass of concrete, each 


but, compared with the records of modern mixers, their | following a different line and effectually breaking up any 


output was very small. To discharge the mixer the cube 
had to be stopped with the door at the bottom, and to be 


recharged had to be turned until the side containing the | or other obstructions. 


door came on top, further time, of course, being lost in 
unclamping and reclamping the door. 


baked lumps or cakes found in the materials. Otherwise, 
the interior of the cube is free from paddles, deflectors, 
The tilting frame carrying the 
cube is of steel I-beam and channel construction, firmly 
braced in all directions and supported by heavy cast iron 


information are usually the most dull and uninteresting 
of any, notwithstanding that authors sometimes find it 
necessary to make their papers mathematical. On this 
occasion Mr. Legros has produced a very creditable piece 
of work, for, whilst bringing forward many figures which 
go to show the enormous strides road locomotion has 
made during the past few years, he has so intermixed 
these with interesting reading matter that the paper 
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tertaining throughout. In calling upon Col. 

npton to open the discussion, the President, Mr. 
a. I Aspinall, remarked that perhaps it was not known 
bee ‘resent that Col. Crompton was advisory engineer 


roves en 


herd Roads Board, and that he had been actively 
auege in this capacity for some considerable time 
ast. 


In his opening remarks, Colonel Crompton expressed 
at the author not having entered more fully into 
considerations pertaining to the construction of mechani- 
cally propelled vehicles. They all knew of the very 
excellent work Mr. Legros had done in the direction of 
ing such vehicles, and in view of this he thought it 


regret 


sign : ie tnd 
yer that he had confined himself so rigidly to statistical 
information. Such information, however, in the form in 
which the author had presented it, was extremely 


interesting, and particularly 50 to people like himself, 
who had taken a keen interest in the question of road 
locomotion for the past 50 years. The speaker went on 
to draw attention to the enormous progress which had 
been made in the eycle industry, and remarked that in 
one instance he was surprised to find that on a certain 
day and in a certain country road 400 cycles passed and 
only one pedestrian. In the farming part of the country 
every man used a bicycle, and he considered it practically 
; that in certain parts there were no 


safe to assume 
the provision of footpaths 


pedestrians at all, and 





was therefore unnecessary. Continuing, Colonel Cromp- 


ton drew attention to the large sums spent  on| 
india-rubber tires. The growth in motor cab _ traffic 
in London was enormous, and at the present time 

were no less than 7000 such cabs in use. 


vere 
oe author had stated that during the last five years the 
number of horses stabled in London has fallen from | 
500,000 to £00,000, but he had expressed some doubt with | 
regard to this big reduction. He wished to say, how- 
ever, that he was wrong in doubting it, for at the present | 
time there were only about 78,000 horses fit for use. He 
agreed with the author that it was rather puzzling to 
find where the others had gone. The author had made 
no reference to the road question, which from his—the 
speaker's—point of view was very important. He was | 
desirous of seeing the weight of the vehicles and the road 
stresses which they produced brought down as much as pos- 
sible. In this connection the speaker remarked that the 
tenard road train had the power transmitted to all the | 
wheels, with the result that the weight per inch of tire 
was much reduced. By adopting this practice it was | 
possible to cut down the weight per inch of tire from 
784 Ib. to 100 lb. This hada verygreat effect in reducing 
road wear. With most heavy road vehicles the noise 
which resulted from the grinding of the small stones 
under the wheels was very apparent; but the reduction 


fail, Mr. Sutherland Warner stepped into the breech with 
a few rather ineffectual and obriondy unpremeditated 
remarks about the oscillations of vehicles. 

Mr. R. W. Brewer said that on page 15 the author had 
referred to some trials on the Croydon tramcars propelled 
by gas engines, and that on the following page he advo- 
cated the use of compressed town gas for this purpose. 
He would like to ask why he preferred compressed town 
gas. Continuing, the speaker said that he had designed 
gas-propelled tramcars and also light rail tractors for 
abroad. With such gas-propelled vehicles it was possible 
to carry goods at a much less cost than with any other 
system, and it was surprising to him that such schemes 
had not gained prominence in this country. He thought 
that there must be some reason for this backwardness on 
the part of English engineers. Some of the light rail- 
way schemes which he had referred to abroad were 100 
miles long. 

Mr. Mark Robinson expressed his approval of the 
author’s remarks concerning the desirability of the slow 
moving traffic keeping to the side of the roads. He 
thought that if the police would make the heavy and 
slow moving traffic keep to the sides of the streets the 
progress of the other vehicles would be considerably 
accelerated. 

Mr. E. D. Kilburn said that on page 17 of the paper the 
author had referred to railless traction; but he thought 
that some of the information he had given was not quite 
up to date. Mr. Legros’ description of the trolley arm 
would lead one to suppose that it was cumbersome, but, 
as a matter of fact, the modern design was extremely 
simple—there was no heavy pendulum—and no more 
complicated than the ordinary trolley arm used on ¢lec- 
tric tramears. 

Mr. P. B. Browne remarked that the railless vehicles 


| referred to by the previous speaker had been made in his 


works, and he could testify to their simplicity and satis- 
factory operation. There were two motors which were 


| direct — to the back wheels, and as a result no 


differential gear was required. 
Mr. W. P. Durtnall said that it was somewhat regret- 
table that the author had not made reference to the 


| petrol-electricsystem. He—the speaker—had made aclose 


study of that system for several years past, and from the 
experience he had gained he was convinced that it had 
a future before it. 

The President, Mr. J. A. F. Aspinall, brought the dis- 
cussion to a close by referring to what was being done on 
the Continent. Internal-combustion engines with 
electrical transmission were being largely used for light 
railways in Hungary, and they seemed to be doing the 
work very satisfactorily. Incidentally the speaker said 
that Dr. Hele-Shaw would not have mentioned abolishing 


in the noise with the Renard train was decidedly marked. | the fine imposed on cyclists for riding on the footpaths 
This not only had the effect of reducing the road wear, | had he been speaking in Ireland, for in that country the 


but it also gave rise to economy in fuel consumption. 
The wheels accurately followed the track, and what grinding 
did take place was done with the front wheels. Next the 
speaker went on to say that it was intended to make all | 
our roads thoroughly good as soon as possible. 





It was | that country which only cost £3400 per mile. 


law allowed cyclists to make use of the footpaths. Mr. 
Aspinall drew attention to the fact that we are much 
behind Belgium as regards the use of light railways, 
and remarked that there were many such railways in 
He 


intended to adopt all the valuable knowledge which had | considered that the question of providing such rail- 


been acquired, and to make all roads sound and perma: | 
nent. Perhaps it was not well appreciated that the | 
weather had a far more detrimental effect upon the wear 
of the roads than the traffic, and it was intended to do all | 
possible in the direction of proofing the roads from the 

bad effects due tothe weather. By the use of pitch and | 
bituminous road binders engineers had succeeded in 
obtaining roads which were silent and elastic. As regarded 
the dust nuisance, he had pleasure in saying that there 
were many roads in England which were now free from 
troubles of that kind, and he hoped that the time was not 
far distant when dustless roads would be provided all 
over the country. 

The remarks of Dr. Hele-Shaw, who followed Colonel 
Crompton, were devoted almost wholly to an able 
defence of the Pedrail. First of all, however, the 
speaker expressed the opinion that in view of the extra- 
ordinary facts which had been brought forward concern- 
ing the absence of the pedestrian on certain roads, the 
fine now imposed on eyclists for riding on footpaths 
should be abolished. Dr. Hele-Shaw then went on to 
say how much they all appreciated the work of 
the author in connection with the design of road 





vehicles, and what a successful and able engineer 
he was. It was necessary, he explained, to say some- 
thing like that before entering upon adverse criticism 
In one part of the paper the author was dealing with 
something which he evidently knew nothing about. 
On page 18 he stated :—* The Pedrail and other forms 
of tractor designed for use across country cannot 
properly be considered as coming within the definition 


of road using vehicles, and in the author’s opinion they | 


are outside the subject under investigation.” That state- 
ent was erroneous, for as a matter of fact a cross- 
country vehicle was exactly what the Pedrail was not. 
During 1ecent years the inventor of the Pedrail had 
spent a large portion of his own fortune—and incidentally 
those of his friends—in perfecting it, and he felt 
convinced that it had a great future before it for 
road locomotion. Dr. Hele-Shaw then went on to 
read a long list of claims which are made for the 
Pedrail, and explained that during the past few years 
this vehicle had been used for hauling heavy loads 
through the streets of London with highly successful 
results. The successful application of the machine in 
that direction was the result of ten years’ hard work on 
details, and the pedrail as it stood would compete with 
the ordinary traction engine. Next the spuliee com- 
plained about an article on the Pedrail which recently 
appeared in a daily newspaper, and said that the writer 
had described exactly what the vehicle was not. The 
mechanical difficulties once experienced in making the 
Pedrail a commercial machine had been overcome, and 
he believed that Colonel Crompton would welcome it as 
« means which would help to maintain the roads. 

Here the discussion flagged, and as it seemed about to 





ways in our own country, laid in properly selected 
parts, and not parailel to the main railways, was a 


| very important one, and that due attention should be 


given to it. It was a regrettable fact that many 
of the electric tramway systems in this country ran 
parallel to the railways, with the result that they 


| injured the latter and at the same time did no gcod for 


themselves. 

Mr. L. A. Legros was then called upon to reply. In 
doing so he expressed agreement with Colonel Crompton's 
remarks concerning the absence of pedestrians on many 


|of our roads; also with his comments upon the rapid 
| progress made by motor-propelled cabs. 


He also con- 
sidered that what Colonel Crompton had said about the 
reduction in the horse drawn traffic in London was quite 
justifiable, and expressed the opinion that the War-office 
had an important problem before them in providing suffi- 
cient horses in the time of war. As regarded the practice 
adopted in the Renard road cars of transmitting the 
power to all the wheels, he was of opinion that Colonel 
Crompton was right in assuming that this would give 
rise to less wear on the roads, and he thought that the 
practice might be adopted on other vehicles. It was an 
established fact that an omnibus driven by all four wheels 
gave rise to less wear than when driven by two wheels. The 
wear went up with the } ower of a vehicle, and a 60-horse 
car gave rise to much more wear than one provided with 
a 30 horse-power engine. There was no doubt, as 
Colonel] Crompton had pointed out, that the weather hada 
great effect upon theroads. One speaker had asked why 
compressed gas was advocated for internal-combustion 
engines fitted to tramcars. In reply to that question 
Mr. Legros said that he did not think that there was 
much to choose between such gas and petrol. In com- 
menting upon Mr. Mark Robinson’s observations, the 
author brought forward several suggestions which he con- 
sidered, if put to the test of practical application, would 
have the effect of reducing the congested state of the 
London traffic. One that he recommended was that 
vehicles should be prevented from pulling up nearly 
opposite each other on the two sides of the road, and 
also that measures should be taken to keep slow-moving 
traffic from the centre of the road. Mr. Kilburn had 
described the modern form of trolley arm used for rail- 
less traction, but he—the author—had only seen the 
type mentioned in the paper. In referring to Mr. Durt- 
nall’s remarks, the speaker said that there was no 
reason why crude oil engines should not be used for the 
propulsion of tramcars, provided that the small engines 
Mr. Durtnall had mentioned operated as satisfactorily as 
the larger engines of the sametype. In conclusion, Mr. 
Legros said that he entirely agreed with what the Presi- 
dent had said about Belgium being much in advance of 
our own country with respect to the employment of light 
railways. It was then announced that the next meeting 
would be held on December 16th. 





THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(By our Special Commissioner in South America.) 
No. XXIII.* 
Lima, Perv, May 24th, 1910. 


Wirn the coming revival in industrial undertakings in 
Peru, of which there can be no question whatever, 
there will arise a demand for more modern and additional 
sugar machinery. As is generally known, there are few 
countries in the world more admirably adapted to sugar 
culture than Peru, and the circumstances of its manufac- 
ture upon the scene of its growth are naturally much in 
its favour. All the irrigation is artificial, which is 
likewise to some extent an advantage, since, while 
additional labour and expense are involved, the plants 
being watered or left dry as occasion and discretion may 
dictate, does away with all losses from an excess or other- 
wise of rain. For this reason the cutting of the cane 
takes place in the valleys on the coast, without interrup 
tion during the whole twelve months of the year. Thus 
the mills are continually running, and unlike the case of 
Brazil, for instance, where the machinery is lying idle for 
nine out of the twelve months, there is work all the year 
round. All classes of sugar are made here, molasses, 
brown, granulated and white, the qualities being in my 
judgment as fine as are to be found anywhere in the 
world. The output has grown steadily during the past 
few years, and there would appear to be no reason why 
it should not go on increasing. The amount sent abroad 
is already nearly five times the home consumption, and 
it seems likely that in the future there will be still 
further developments in this direction. 

It is to be noted that serious and successful 
efforts are being made to increase the cultivation of sugar 
in Peru, and there should be, therefore, an excellent 
opportunity for those firms which make a speciality of 
sugar machinery to extend the range of their business 
here. Of the existing plants, many—indeed, I may say, 
most—are of an antiquated type, and a really animated 
and energetic representative might succeed in inducing 
many of the mill-owners to introduce more modern and 
effective machinery. Such firms as John Gordon, of 
London, and John Mason, of New York, both of whose 
manufactures are to be met with in all parts of Central 
America and in Brazil, are very little known out here, the 
best patronised manufacturers seeming to be the Liver- 
pool firm of Fawcett, Preston and Co., Limited, some of 
whose sugar machinery I have seen working, after being 
in constant use for between forty and fifty years. I may 
say also that there is an opening for light railways upon 
some of the existing sugar estates, of the Decauville and 
Kerr, Stuart type; as more estates are opened up and 
the planting area extended, as it is being day by day, 
there will be a great deal of this light railway plant and 
equipment required. 

Another branch of industrial progress which is to be 
noted in Peru is the irrigation of the country, and here 
there is a good chance of meeting with orders from the 
Supreme Government and private corporations alike. 
While the country is possessed of a magnificent river 
system, including as it does the incomparable Amazon, 
Apurimac, the Urubamba, the Mantaro, the Maranon, 
the Huallaga, the Madre de Dios, the Marona, the 
Pastaza, and an extensive list of others, they are for the 
most part non-navigable and of a torrential character, 
running too swiftly and too deep down in their beds to be 
of much use agriculturally. Thus, irrigation upon an enor- 
mous scale is, and will be hereafter, resorted to. Already 
I hear of a vast Government enterprise of this nature, 
which, if carried into effect, will necessitate a considerable 
outlay upon pumping and distributing machinery. The 
Government authorities are always open to consider any 
scheme or suggestion dealing with such matters, and 
manufacturers may take careful note of this interesting 
fact. 

Although Peru has of late years undoubtedly made a 
striking advance as a manufacturing country, it is never, 
I should say, likely to do much more than use up its own 
raw material, but these it should be enabled to turn to 
good purpose in fairly large quantities. I cannot see that 
the Republic can ever become even moderately independ- 
ent of foreign manufacturers, as, for instance, Mexico has 
become. The textile industry is, however, one of these 
few exceptions, and already a considerable difference in 
the amount of imports from Great Britain, Germany, and 
the United States of America as regards cotton, linen, 
and woollen goods is to be noticed. The raw material is 
produced, both cotton and wool, and the qualities are in 
most cases quite equal to the best American or Egyptian 
that I have seen. For many hundreds of years wool and 
cotton stuffs of primitive manufacture have been woven 
in the country, but the introduction of modern looms has 
resulted, as it has done in India, Mexico and elsewhere, 
in the establishment of a number of factories, all of which 
are doing uncommonly well. I believe thatthe first loom ~ 
ever erected here for the weaving of cotton goods was in 
1874, a woollen factory, however, having preceded it by 
some seven years. To-day there are seven or eight manu- 
factories of cotton goods, five out of which are established 
upon the outskirts of the capital, and the other two at 
Arequipa. The latter establishment is known as the 
Forga, and at the present time it is making all classes of 
grey goods. The same sort of stuff is being produced by 
the Malatesta Mill, at Ica, where there are 100 looms ; by 
the Progréso, with 200 looms; the San Jacinto, with 100; 
the Victoria, with 33 looms; the Vitarte, with 350 looms; 
while the Inca Cotton Mill turns out, with its 450 looms, 
all kinds of bleached goods. There are no printed cotton 
goods produced, nor are any likely to be produced, in the 
country, owing to the expense of introducing the costly 
pattern-rollers, and the limited market for such classes of 
manufactures. The principal supplies of these goods still 
come from Manchester, which stands a long way up in 
the imports list. The United States, however, has come 
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forward in a remarkable manner as a producer of cheap 
and attractive-looking prints, the natives of all these 
Latin-American countries preferring such articles on 
account of their brilliant colourings and generally pretty 
designs to those of any other country. 

From the figures which have been supplied to me, but 
for the accuracy of which I do not vouch, there are being 
produced in Peru to-day some 35,000,000 yards of stutf 
from the native looms, principally of grey domestics, 
which are in good demand, not only in the markets of 
Peru, but also in those of Bolivia, and mainly on account 
of the raw material, of which these goods are made, being 
of a much higher quality than that usually employed. The 
factories are also turning out in greatly increased 
quantities to-day ravens-duck, drills, cashmeres, towelling, 
&e., but up till now there has been no attempt to make 
madapollams. As a consequence of this activity in native 
manufacturing circles, the importations of grey domestics 
from Great Britain, Germany, and the United States are 
diminishing proportionately. 

The total capital, much of which is foreign, invested in 
these establishments may conservatively be placed at 
£500,000. In all probability this sum will be materially 
added to during the present and coming years, since there 
are several factories about to be erected in different parts 
of the country. The machinery employed is almost 
exclusively British, since it is recognised that the cotton 
and woollen machinery from Manchester and the neigh- 
bourhood is the best and most efficient to be met with 
anywhere. Such firms as Brooks and Doxey, Limited, 
Hetheringtons, Barlow, and Platt Brothers cannot be 
excelled. Their looms and spindles may be seen installed 
in every part of the world, from India to Japan, and from 
China to Peru. 

There are only four woollen factories at present in this 
country, the most modern being the Santa Catalina, in the 
Marangani district of Cuzoo. Here are also produced 
blankets and counterpanes of plain colours, while plant 
and machinery exist for the turning out of woollen 
shirtings, underclothing, kc. Some 800 workpeople find 
occupation here all the year round. 

There is but one paper-making plant, and this limits 
its production to brown paper and ordinary kinds. An 
immense amount of such material is consumed here, 
especially in the Government printing offices, which are 
continually employed upon official publications. I know 
of no Republican State which turns out such an amount 
of literature as Peru, and the existence of an extraordi- 
nary number of newspapers—daily, weekly, and monthly 
—causes the supply of paper often to run very short. 
Paper manufacturers may take a note of that fact, and 
by availing themselves of this intimation may form a 
new and important business connection in Peru for their 
manufactures. 

There are two match factories, but the quality of the 
matches produced is poor. The importations into the 
country show very little diminution since the factories 
were established, the principal sufferer being the Match 
Company of Chicago, under the auspices of which the Lima 
establishment was founded. Various soap and candle 
factories exist in different parts of the country, the 
demand for the last-named articles being extremely large, 
as in most Catholic countries. The candle industry is 
heavily protected. Perfumery is not made to any extent, 
although very generally used by both sexes, the increase 
in imports under this head from the United States, 
Germany, and France, with a small amount from Great 
Britain, showing up strongly. 

Under the protection of differential duties there have 
been established in Peru several flour mills, most of the 
equipment coming from the United States, and some 
from Messrs. Simon and Sons, of Manchester. Much 
excellent wheat is grown, and of late weeks a heavy 
consignment of Peruvian wheat has been shipped down 
the coast to Chile. But a considerable importation is 
also being carried on, namely, from California and 
Australia. The Santa Rosa mills are about the best 
equipped in the country, and here are turned out large 
quantities of flour of a high class, while the factory of 
Arthur Field and Co., another American enterprise, pro- 
duces biscuits. There are also lard manufactories, the 
annual consumption amounting to some 5000 tons, much 
coming from the United States. All the same, over 
30,000 fat hogs are sacrificed annually towards this total 
consumption of lard. Numerous tanneries are established 
here, but the processes employed are old and ineffective. 
There is room for a thoroughly up-to-date establishment 
of this kind. 

Of breweries there are several, the principal concern 
being that of the Backus and Johnston Company, which, 
originally started in 1879 by two enterprising Americans, 
is now the property of an English company. The enter- 
prise has of late been the scene of a wholesale, and no 
doubt wholesome, cleaning-out process, the entire staff 
being discharged, and a completely new one installed. 
The results have been eminently satisfactory, for instead 
of losing money, as was formerly the case, the brewery 
is now coining it. The installation is practically all 
American, but some of the boiling vats and other 
machinery, notably the ice-making plant, are German. 

I secently commented in your columns upon the serious 
competition which old-established European houses here 
were meeting with from the enterprising and ubiquitous 
Japanese. A notable instance of this is to be recorded in 
relation to the Backus and Johnston Brewery above 
referred to. Almost from the commencement of the 
company’s career it has obtained its bottles from Ger- 
many, it being impossible to manufacture glass in Peru 
owing to the absence of the necessary sand and other 
ingredients. Some few months ago the company received 
an offer from a Japanese factory to make any kind and 
number of glass bottles suitable for the beer brewed by 
the firm, and at a price which “ would defy competition.” 
The company, somewhat sceptically, invited the Japanese 
to submit samples and prices, and in the course of a very 
few weeks these latter arrived. They proved to be not only 
admirably made, butto be of such a design as to enable the 





bottles to be packed as closely as sardines, and in the 
same manner—head to tail. Thus breakages are almost 
unknown, the percentage, I understand, being less than 
one-quarter of 1 per cent. The glass is remarkably clear, 
tough and smooth on the exterior. The price works out, 
inclusive of all packing in strong wooden cases—as neatly 
made as the bottles themselves—and freight from Yoko- 
hama to Lima, at just 20 per cent. less than the German 
price. Inasmuch as the brewery is using at present— 
which, I may say, is its slack season—some 100,000 
bottles a month, and in the course of the year uses over 
2,000,000 bottles, the immense saving effected is clear. 
The Japanese factory has now received the entire bottle 
custom of the Backus and Johnston Brewery Company, 
notwithstanding the fact that the manager of the concern 
is a German, with the natural prejudice of all Teutons in 
favour of his own countrymen’s manufactures. 

Perhaps one of the greatest fields of industry opening 
up in Peru to-day is that in connection with electricity, 
and here I foresee an immense opportunity for manu- 
facturers of electrical plant and equipment. Some two 
or three supply companies already exist, but they can 
only be regarded as the pioneers of a commercial and 
industrial movement at present in its infancy. The 
initial enterprise established here was the Santa Rosa, 
with a well equipped plant at about 23 kilometres from 
Lima, which city it supplies with light and power. 
plant is capable of producing 10,000 kilowatts, which is 
equivalent to 13,500 horse-power, but not much more 
than one-half of this amount is being supplied at the 
time of writing. Practically the entire plant has been 
provided by the General Electric Company, of Schenec- 
tady, New York. The same firm is responsible for the 
equipment at the famous Cerro de Pasco mines, which are 
now an American enterprise, and I am given to under- 
stand that several other important contracts are in con- 
templation for the same corporation. 

The recent—or comparatively recent—formation of the 
Electrical Trust, in Lima, spells a specially active cam- 
paign in all matters of electrical traction and motive 
power for factories, kc. The Trust is the outcome of a 
combination, the Santa “Rosa Company, the 


all of which are now working under one central manage- 
ment, instead of, as before, cutting one another's throats 
in frantic competition. The total capital of this concern 
is 21,000,000 dols., or, in English equivalent, £2,100,000. 


It is to be hoped that the Trust, being formed upon the | 


same basis as the other United States combinations, will 
carefully eschew all the bad and retain only the good 
points of those unpopular institutions. 


thing certain, and that is the Peruvian public is not at all | 


likely to submit tamely to extortion or tyranny of any 
kind. It has a sharp but effective way of dealing with 
impositions, whether they emanate from their own rulers 
or upon the part of foreign capitalists. The result of 
attempting any kind of bullying or arrogance upon the 
part of a public company, as was witnessed recently in 


Bogota, Colombia, when the United States-owned tram- | 


way company sought to play the tyrant, is usually a “ bad 
break” for that particular company. The Latin-Americans 
are not quite so tame in these matters as their Northern 
brethren. 

Much might be said of interest and usefulness concern- 
ing the shipping and transportation matters in Peru, and 
at some future time I trust to be able to afford some 
information upon these important subjects. It cannot 


| for a moment be denied that both are wholly deficient 


both in regard to quantity and quality; but day by day 
is witnessing improvements. Capital is essential to bring 
Peru into line with such Republics as Brazil and the 
Argentine, or even with Chile, which, as I shall show 
later on, has of late advanced considerably in the point of 
transportation matters. If Peru has much to learn in 
this direction, she is at least an apt and an enterprising 
pupil, and it is highly probable that it will pay well to 
take her in hand, and help her to make the fullest use of 
her magnificent natural facilities which exist both upon 
land and upon sea. 


GRAPHIC CALCULATION OF THE FLOW OF 
WATER IN PIPES. 
By T. G. BOCKING. 

In the design of water and sewerage works, and in the 
determination of the dimensions of the pipes to be 
adopted therein, it has long been the custom, almost of 
necessity, to rely upon one or other of the formule, put 
forward by a number of authorities, which have been 
based upon theoretical principles and varied by empirical 
coefficients— or in the alternative to refer to one or other 
of the various tables which have been published from 
time to time in more or less detail. 

The following formula has been very generally adopted, 
and is credited with an exactness sufficient for most pur- 
poses :— 

V = 55VR x 2H; 
when 
V = Velocity in feet per minute ; 
R = Hydraulic mean depth in terms of D—i.e., 
Sectional area of flow , 
Wetted perimeter 
H = Fall in feet per mile, or ratio of head per mile 
of length ; , 
D = Diameter of pipe in feet. 

The various formule referred to have, however, been 
stated in so many different ways and by so many 
authorities that some doubt exists as to the authorship of 
that stated above and as to the exact value to be given to 
the coefficient (55). 

Mr. Baldwin Latham, in “ Sanitary Engineering,” says 
that M. Chezy stated a formula in 1775 in a form to 
which all subsequent ones may be reduced, viz.:— 


V = BYERS; 





The | 


English | 
Railways Company, and the Lima Tramways Company, | 


There is one | 


when 

V = Velocity in feet per second ; 

R = Hydraulic mean depth ; 

S = Sine of slope; 

B = Coefficient determined by experiment, 

It is further stated that this formula has been ado te 

by a large number of authorities, but different veh ‘ 
given to the coefficient B, e.g.:— ™ 


Eytelwein ... 93.4 

Beardmore 94.2 

D’Aubisson 95.6 for velocities over 9 
Neville 93.3 for velocities over 15 


Substituting for the sine of the slope the head jn feet 
per mile H, as first referred to, M. Chezy's formy| 
becomes :— f . 

. 
= 72.66 VKH; 
or, to enable comparison to be made with the tirst-men: 
tioned formula, and expressing V in feet per minute: 


. B ome a 
\ —--4 = _ 5 J . 
1.7196 VR x 2H; 
We thus have 
. : 93.4 
Eytelwein ... ... ... = $4.5 
; 1.7196 4" 
Beardmore 94.2 = 55.00 
1.7126 
ye a ee 95 .6 == §5.82 
1.7126 
Neville eee 3 84.40 


1.7126 
The average of these fourresults is 54.96, and it uppears 
that Beardmore’s adoption is the coefficient giving 55, 
Prony’s formula is sometimes stated as : 


V = (in feet per second) 48.449 /? H 





which may be written for comparison :— 
V = (in feet per minute) = 56.6 VR x 2H 

| It would further appear (Samuel Hughes, “ Treatise on 
| Waterworks”) that Eytelwein, in his “ Handbuch dey 
Mechanik und der Hydraulik,” Berlin, 1801, shows that 
in “ uniform channels” the mean velocity is very nearly 
| 10 ; 
ll 
| depth and twice the fall in feet per mile. 


of a mean proportional between the hydraulic mean 


V (feet per second) = nA VRx 2H 
V (feet per minute) = VRXZH 


V = 5454 ¥7Rx2H 
It is evident that Eytelwein stated at least two 
| formule, one for * uniform channels” and another for pipes 
| under head. 
The latter is usually written— 


when 
h = Head in feet, 
L. = Length in feet. 
Neglecting “50 d” as of no importance in long lengths, 


substituting H in feet per mile for 7 and presenting the 


formula so that it may be compared as before: 
V = 5839 ¥ R x 2H 

Molesworth gives the values adopted by several 
authorities, in considering flow in channels, for B of the 
Chezy formula, and these values vary considerably. It 
is here only of interest to say that the value “ 100” of 
Leslie, D’Aubisson, and Downing produces exactly the 
second formula of Eytelwein just stated, i.e., 

100 = 58.89. 
1.7126 

This second formula has also been reduced to the 
familiar form :— 

W = Discharge in cubic feet per minute 


Dh 
= 4.72 a/' 
; : 


d = Diameter of pipe in inches. 
For comparison therewith, V = 55 V R x 2 H may be 
similarly reduced to :— 


W = 4.49 Jt od 


Notwithstanding the elaborate and intricate formul« 
which exist, and which are sometimes used, it does not 
yet appear that the discharge of any given pipe can be 
predetermined with absolute accuracy. 

Some authorities consider that the Chezy coefticient 
should increase with the diameter of the pipe, while, on 
the other hand, probably an equal number of authorities 
use an invariable coefficient. 

Mr. G. M. Lawford, M. Inst. C.E., in a valuable paper 
in vol. cliii., ‘ Proceedings,” Institution of Civil Engi- 
neers—quoted also in the 1908 edition of Molesworth 
gives a comparison of the coefficients of ten authorities, 
and they are divisible into five to each party. 

There is much to be said in support of both sets of 
opinions. 

It is on record that Mr. J. F. Bateman found very 
many vears ago that the delivery of water in a 4ft. dia- 
meter iron pipe with 3}ft. head per mile was about 26 
million, gallons, “40 to 50 per cent.” more than he had 
calculated from the formula he then used (Du Buat’s). 
This result would give a coefticient to the Chezy.formula 
of about 148, 

Mr. Lawford quotes five instances of 4ft. pipes, and 
they tend to confirm this high figure. He suggests coefii 





cients from 58.0 for 3in. pipes at velocity 1ft. per 
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——— 
cond to 142 for 4ft, pipes at velocity 5ft. per second. 
Taking a number of measurements of actual discharges 
‘ven by Mr. James Simpson in Vol. xiv., ‘ Proceedings,” 
F stitution of Civil Engineers, the Chezy coefficients have 


been calculated as follows :— 


The average of five 12in. pipes, V = 100.9 YRS. 
a four other 12in. pipes, V= 93.9 __,, 
iM two - » Vee 97.4 a 
. five 19in. pipes, V=100.8 ., 
One example of a 30in. pipe, Var 4, 


(One example of a 12in. pipe gave a coefficient of 109.4, 
and is discarded in grouping.) at 
The coefficients thus calculated are sufficiently varied 
to prove the impossibility of an accurate predetertuina- 
tion, and, while they show some tendency to increase with 


the size of pipe, it is by no means certain that they do so. | 


Some diffidence is felt in offering any suggestion as to 
the adoption of any one figure, but the writer leans to the 
opinion that the Chezy coefficient should not be less than 


90 nor more than 110, taking into consideration ordinary | 


gives and working conditions of pipes up to 4ft. 
diameter, 1.¢., Ais 
V (in feet per minute) = 53 to 64 /R x 2H 

For the purposes of this article, however, the first 


quoted formula has been adopted, but it will be indicated 


later | : . : 
presently to be explained, so that it may just as readily 


be used, whichever opinion the engineer decides to con- 
form to. . ; 

It is usual to calculate the size required on the assump- 
tion that the pipe is flowing either full or half full. The 
“hydraulic mean depth” H is the same in either case, 
andis .25D. This assumption is made, notwithstanding 
the fact that the greatest velocity in a pipe is at neither 
of these points, but occurs when flowing .82 full, R then 
being .3043 D, as against .25D when flowing either full 
or half full. This is, perhaps, a more important factor 


1ow any coefficient may be adapted to the diagram | 


(steepen) the inclination and halve the diameter of the 
pipe. 
The diagram gives this automatically :—For velocity 


have a gradient of 1 in 458, and a 6in. pipe is shown to 
have a gradient of 1 in 229 with the same velocity. 





| radial line representing the same velocity—a “scale of 
| velocities ” may be laid off anywhere thereon to a con- 
| Veniently large scale. 

| The following three problems may now be solved 
| graphically :— 


| (1) Having determined the maximum possible gradient | 


| or ratio of head to length and the minimum allowable 
velocity, to determine the required diameter of pipe. 

(2) Given the diameter of pipe and the minimum 
| allowable velocity, to determine the required gradient or 
| ratio of head to length. 

(8) Given the maximum possible gradient or ratio of 
head to length and the diameter of the pipe, to ascertain 
the velocity. 

This may be made clear by taking an example of each 
| problem and incidentally explaining fully the use of the 
diagram :— 

(1) Maximum inclination, 1 in 352; 

Minimum velocity, 120ft. per minute. 

Join the zero mark on the datum line with 120 on the 
“scale of velocities’’ and mark where the line so drawn 
crosses the 1 in 352 gradient line. The point on the datum 
| line vertically under this mark gives the diameter of pipe 

required, viz., .634ft. 
(2) -Diameter of pipe, Yin. 
Minimum velocity, 154ft. per minute. 
Join the zero mark with 154 on the velocity scale, and 
where the vertical from the .75ft. point cuts this line mark 
| off the required gradient, viz., 1 in 252. 


132ft. per minute, it will be seen that a 12in. pipe should | 


Having made the necessary calculations and drawn | 
the radial lines on the diagram—any point on any one | 


| By logarithms :— 
| 2.5563025 = log 360 
2 


5 )5.1126050 


1.0225210 = log (/360? 
1.9364836 = log 86.394 
2 


| 
5 )3.8729672 


| 
| 





0.7745934 = log 86.394? 
1.0225210 
| 0.7745934 


0.2479276 = log D = 1.7698ft. diameter. 


| Thus 21}in. is the diameter of pipe required to discharge 
| 360 cubic feet per minute, running full, at 1 in 660, or Sft. 
| head per mile. 

Checking this by the diagram :— 

Join the zero mark with 660 on the gradient scale 

| vertically over the 1.77ft. mark on the datum, and where 
the line so drawn cuts the velocity scale read off the 
velocity, viz., 146.3ft. per minute. 
V = (146.3) Xx area of 1.77ft. pipe (2.46) 
= 360 cubic feet per minute. 

With further reference to the adoption of any one value 
for the coefficient, it may be pointed out that without 
further calculation a velocity scale may be marked on 
the diagram for any coefficient it may be considered 
desirable to adopt, or any number of velocity scales may 
be marked corresponding to the several values given to 
the coefficient by the authorities quoted in the foregoing. 
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DIAGRAM ILLUSTRATING THE RATE OF FLOW OF WATER THROUGH PIPES 


-~something in hand—in sewerage design than in water 
pipes running full under head. 

l'rom the formula so simplified may be obtained every- 
thing that the engineer desires to know in determining the 


details of size of pipes, rate of flow, capacity and gradient | 


or head, and, with the assistance of a very few simple 
preliminary calculations, a diagram may be constructed 
which may be perpetually used to solve all problems that 
— and practically without the need for further calei- 
ation. 

This diagram may be constructed in the following 
manner, preferably on a sheet of squared paper :- 

On a chosen base line or datum set off points repre- 
senting the diameters of pipes within the limits of probable 
consideration. 


3y means of the formula calculate the inclinations of | 


pipes, say, 1ft. diameter, running full or half full, at 
velocities varying from about 100ft. to 200ft. per minute, 
or within such limits as may be desired. 

Vertically over the “1ft.” point on the datum line 
plot ordinates representing, on a convenient scale, the 
inclinations so calculated, and join these several points 
with the zero mark on the datum, producing the radial lines 
indefinitely in the opposite direction. 

The accompanying diagram is drawn for pipes up to 
about 2ft. diameter, inclinations up to 1 in 1000 and 


velocities from about 90ft. to 200ft. per minute. Con- | 


siderations of space alone prevent its extension herein. 
Now, an inspection of the formula will show that it 
inay be reduced as follows :— 


V=55VRx2H 
V=55V -28Dx2H 
V 2 
2 (55) = Di 


discovering the fact that, for a given velocity, the dia- | a OD pea 
| As rv 86,394 : 4 860? wo SEL. *. DD, 


meter varies inversely as the fall per mile, 7.e., double 


(3) Maximum gradient, 1 in 570. 
Diameter of pipe, 1.25ft. 
| Join the zero mark with 570 on the gradient scale, 
vertically over the 1.25ft. mark on the datum line, and 
where the line so drawn cuts the velocity scale read off 
the velocity, viz., 132.3ft. per minute. 

There is another problem which, however, cannot be 
| completely solved by means of the diagram, but the 
| calculation may be véry much expedited, and may be 
| completed in the light of certain facts evolved from the 
formula. 

The problem is— 

(4) To determine the diameter of pipe required to dis- 
charge a stated quantity per minute, running 
full at a given inclination or under a given head. 

The formula shows that the velocity varies directly as 
| the square root of D (as also of H), and as the sectional 
| area of a pipe varies directly as the square of D, it follows 

that the discharge varies directly as the square root mul- 
tiplied by the square of D, and that, therefore, D varies 
| directly as the square of the fifth root of the discharge. 
This also may be made clear in working out an 
| example :— 
| (4) What is the diameter of the pipe which will dis- 
| charge 360 cubic feet per minute, running full 
either at an inclination of 1 in 660 or with 8ft. of 
head per mile. 
| Referring again to the diagram, join the zero mark with 
| 660 on the gradient scale vertically over the 1ft. mark on 
' the datum line, and where the line so drawn cuts the 
| velocity scale read off the velocity = 110ft. per minute. 


| Then 110 x .7854 = 86.394 cubic feet per minute dis- 
| charge of a 1ft. diameter pipe at 1 in 660. 


Then D being the required diameter :— 


The positions of the radial lines as drawn are cal- 


: Ri 
culated for multiples of 55, or rather intervals of ot” 


in velocity. 

Taking the lower line, 1 in 204, passing through 
V = 198, 198 is 55 x 3.6; therefore, for instance, if a 
scale is required for the coefficient of Eytelwein’s second 
formula, viz., 58.39, it is only necessary to multiply 
58.39 x 3.6 = 210.2. 

The radial line 198 thus becomes 210.2, and the other 
radial lines are then at intervals of ft., so that taking 
the length 5.839 in the dividers, to the desired scale, and 
stepping off equal lengths from line to line, the path of 
the scale will be found and readily divided up. 

In substitution for a velocity scale, it might be con- 
sidered more advantageous to show a “scale of dis- 
charges” per square foot of area of pipe, in gallons per 
minute. This is a simple matter :— 

55 x 6} gallons = coefficient 343.75. 

The radial lines are then at intervals of 343.75 gallons 
per minute, and the scale may be divided up accordingly. 

Again, if it is considered desirable to use a coefficient 
varying with the velocity, several scales may be laid down, 
and as the velocity is (approximately) found to be high or 
low, so the high or low coefficient may be mentally 
adopted, and the actual velocity measured on the proper 
scale. 

The radial lines in the diagram have been drawn in to 


| facilitate the explanations herein offered. They are, how- 


ever, unnecessary in the further use thereof, and most, if 
not all, are better deleted. 

For convenience of reference, and to facilitate reproduc- 
tion of the diagram on a larger scale if desired, the 
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following information is given as to the ordinates used in | 
plotting :— 

Gradients plotted vertically 

over the lft: point on datum. 


Velocities corresponding 
to gradients. 


One in Feet per minute. 
204 . nl 
215 1924 
228 187 
242 1813 
258 176 
275 1704 
293 165 
3'4 ., 1593 
337 154 
362 1484 
390 143 
422 1374 
458 132 
499 1264 
545 121 
ig 1153 
660 110 
731 1043 
815 99 
914 933 

1031 88 


There is no exclusive charm about any of these figures ; 
they are merely conveniently calculated for velocities 
divisible by 55, the coefficient of the formula primarily 
adopted. 








EXPERIMENTAL TANK AT THE NATIONAL 
PHYSICAL LABORATORY. 


In our issue of March 11th we were able to give a 
series of views showing the progress being made in the | 
construction of the Yarrow experimental tank at the 
National Physical Laboratory, Teddington. Since that | 
date the work has been carried on steadily, and it is now 
rapidly approaching completion. The buildings are 
practically finished, and the heating and lighting arrange- 
ments have all been installed. 

The large tank, as will be seen from Fig. 1, is very far | 
forward. It will be remembered that the side walls 
were constructed in sections, each 60ft.in length. The | 
gaps between the sections, measuring about a foot across, | 





| supporting the rails for the carriage. 


over the docks mentioned and illustrated previously, the 
cross girders for the travelling carriage are being erected 
—see Fig. 4. This engraving also shows the method of 
It will be seen that 
these are being continuously borne on cast iron bearing 
plates laid along the tops of the side walls. Snugs are 
cast on these bearers, and by means of wedges and clips 
bearing against the lower flange of the rail, security 
against spreading and vertical lift is attained. The 
levelling of the rail bearers is, of course, an operation 
requiring great care. As will be seen from Fig. 5, it is 
being carried out by means of micrometer water levels 
connected together by an india-rubber hose pipe. Near 
the shelving beach at the south end of the tank the 
rail bearers carry a short length of inclined plate, just seen 
on the right of Fig. 1. These plates are to work in con- 
junction with a braking device on the travelling carriage, 
whereby it is hoped it will be pulled up in the event of 
its getting out of control. Beside these details, which are 
all progressing rapidly, the equipment of the building 
is being quickly finished. In the machine shop at the 
north end the wax melter for the models is complete, as 


| are various small machine tools, lathes, drills, &c., with 


their necessary driving equipment. The modelling 
machine, too, is in an advanced stage of construction, 
while part of the electrical equipment and all the boilers 
and pipes connected with the heating arrangement are 
installed and at work. We understand that the tank and 
all its associated appliances will probably be completed 
and ready for experimental work in about two months’ 
time. 

The work is being carried out in accordance with plans 
suggested by Dr. R. T. Glazebrook, Messrs. Mott and Hay 
being the consulting engineers, and Dick, Kerr and Co., 
Limited, Cannon-street, E.C., the contractors for the 
buildings, tanks, electrical equipment, &c. 








IN THE ENGINEER for April 29th of the present year 
there appeared, under the above heading, much new and 
interesting information about Blenkinsop’s Middleton Colliery 








Fig. 1i—THE LARGE EXPERI 


were filled up with concrete as soon as the heating | 
apparatus was in place, and an equable temperature was | 
obtainable. In this way cracking due to contraction was | 
largely eliminated. The hopes of the contractors, Dick, 
Kerr and Co., Limited, seem to have been realised 
in a most gratifying manner. The tank is at present | 
under test with its full load of water, and the method of | 
constructing it is proving thoroughly satisfactory. 

The small tank—see Figs. 2 and 3 on page 565—is all 
but completed. In this tank, as mentioned in our | 
previous article, the model under test will be held | 
stationary, and the water circulated past it by an | 
82 horse-power electrically driven pump. At the south | 
end there is a square sump for the outlet of the water. | 
From this a sluice gate gives admission into a culvert | 
running parallel with the tank, between it and the east | 
wall of the large tank. The culvert leads into the suction | 
pipe of the pump, which delivers the water into a sump | 
at the north end. This sump is of special formation, as 
seen in the background of Fig. 3. The side walls are 
here carried to a greater height than at the main body of | 
the tank, and at the extreme north end enclose the pump | 
between two projecting walls, just sufficiently far apart to | 
accommodate the width of the pump vanes. As it is of 
first importance that the water in the tank should circu- 
late past the model with a uniform velocity, and with an 
entire absence of whirls and eddies, special care has been | 
taken with the design of the floor of the inletsump. This | 
is not clearly shown in the engraving, but it will be | 
understood that the floor is formed with a wave-like | 
surface. By means of this special formation and a series 
of adjustable baffles disposed in slots formed in the side 
walls of the sump the desired object, it is hoped, will be | 
attained. The tank is of 





reinforced construction | 
throughout, and at the time of our representative’s visit | 
was practically complete but for the installation of the | 
electric motor for driving the pump. 

At the north end of the large tank, and immediately | 
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MENTAL TANK AT BUSHY 


locomotives of 1812. This was chiefly derived from a 
hitherto forgotten article in the Bulletin de la Société 
d’ Encouragement pour I’ Industrie Nationale, issued at Paris 
1815. The authorities at South Kensington have 
utilised the drawings contained in this to construct, in the 
museum workshops, a beautiful model of one of the engines 
in question. It is made to a scale of 1:8, with the 
excellence of finish and faithful attention to the smallest 
detail which characterises the productions of the workshop 
staff. 

Hitherto the only known model of the Middleton engines 
was that of Mr. H. C. Embleton, which did little more than 
convey a general idea of their appearance. Many important 
details were omitted altogether. The new model, on the 
contrary, omits, so far as is at present known, absolutely 
nothing. Even an ron eye or loop at each corner of the frame 
is not forgotten. These, by the way, are on the top of the 
frames, but a drawing shows the coupling chains of the wagons 
hitched by hooks into these loops. 

It was not known, we believe, until the French article just 


| mentioned was discovered, that these were tank engines. 


No pictures showed them with tenders, certainly, but as no 
tank or tanks were visible, this was only negative evidence. 
It now turns out that there was a small square box of wood, 
holding water, fixed between the frames directly under the 
bend of the funnel. As the box did not stand up very 
much higher than the frames, it made but little show 
in a side elevation, so that it was impossible to say what the 
feeding arrangement was. The box was so small that it 
must have been replenished every journey. Similarly, the 
means of firing were hidden from view in the picture in 
Gray’s ‘‘ Observations on a General Iron Rail-Way,’’ fifth 
edition, 1825, and all the other representations that we have 
ever come across. A floor extended between the frames at 
the firing end of the engine, fixed level with the bottom of 
them, so that they formed its sides. It extended under the 
boiler about as far as the first pair of brackets which 
attached the barrel to the frames. A very small quantity of 
coal, perhaps a couple of hundredweight, could be carried. 
The floor projected a little beyond the frames in the other 


direction, forming a foot-plate for the driver. There is an 
eye or staple underneath it, for attaching trucks if necessary 
though the empties were, as a rule, pushed home by the 
engine in front of the funnel end. ee 

It is probable, however, that alterations were made in these 
engines as time went on, which may render the modo| 
valuable only as an illustration of what they were at first, 
This is, indeed, a most important matter. One wishes, for 
instance, that as much was known about any of Trevithick’s 
locomotives. There is only a single blast-pipe for the two 
cylinders, exhausting straight up into the open air. [¢ jx 
said, however, that later on the exhaust from one cylinder 
was turned into the funnel, with highly beneficial results 
On the right-hand side of the engine a brass pipe goes fron, 
the base of the exhaust down to the bottom of the frame 
This may have been added to relieve the exhaust pipe and 
its connections of the water of condensation, which would 
accumulate after standing and blow out in a shower when 
steam was turned on. 

Another peculiarity of the engine is that it has no brake, 
It is not unlikely that none was required. The working 
speed was only three or four miles an hour, at which there 
would be little impetus, whilst the friction of the heavy spur 
gearing would soon bring the machine to a stand when steam 
was shut off. However, it would not be fair to assume that 
it really had no brake of any kind. 

According to Gray the railway consisted of the Middleton 
incline, the length, steepness, and mode of working of which 
is not stated; a section running from the foot of this for 
1751 yards, falling 59ft., or 1 in 89 on the way; then the 
Hunslet plane, 351 yards, falling 60ft., or 1 in 174; thena 
length of 2266 yards, falling 26ft. din., or 1 in 2614, ending 
with 198 yards of level, forming the terminus or staith at 
Leeds. Another writer, W. Strickland, says that the two 
easy portions were each worked by a locomotive, the short 
intermediate plane being laid out as a self-acting incline, 
The length of railway worked by the engines was, therefore, 
barely 2.4 miles, reckoning in the staith as part of it. 

Blenkinsop, who naturally made out the best case he could for 
his locomotive progeny, states that they could draw 27 wagons, 
equal to a gross load of 94 tons, at 34 miles an hour. The 
French observer, however, who wrote to the Bulletin, says 
that in practice they took only 14 wagons, each holding 
2 tons of coalat 3 miles an hour. This would only equal 
49 tons gross load, and we are inclined to think, from due 
consideration of all the circumstances of the case, that the 
latter performance is much more probable than the former, 
On the other hand, it is obvious that everything depends upon 
which level is meant. Even the gradient of 1 in 174 or 18 
had been surmounted with a light load, according to 
Blenkinsop himself, though we are not aware that it is any 
where stated to have been regularly done. 

Some of Gray’s figures are very interesting. For instance, 
he says the engines burned 9 ewt. of coal per day, and used 
500 gallons of water, so that 1 1b. of coal was only able to 
evaporate 4.96 lb. of water. No doubt, with such a small, 
narrow grate, carrying no large body of incandescent matter 
constant firing would be required even to maintain steam 
when standing, whilst the boilers held a great deal of water 
in proportion to the heating surface. Blenkinsop, howeve: 
says that they evaporated 6.7 lb. of water per pound of coal! 
which seems rather too good to be true. 

The credit for the construction of these curious engines is 
no doubt fairly divisible between Richard Trevithick and 
Matthew Murray, the cast iron boiler being due to the forme: 
and the use of two cylinders to the latter. Blenkinsop 
patented the rack rail and proposed to work it by a steam 
engine, but his patent—No. 3431, 1811—gives no details as 
to how the engine was to apply its power. He was the coil 
viewer of the Middleton Colliery—not an engineer by pro 
fession. Not a little credit, it seems to us, should be given 
to Charles John Brandling, M.P. for Northumberland and 
proprietor of the colliery, as without his sanction and 
encouragement the costly experiment of relaying the line and 
building the engines could not have been carried out. The 
immediate cause of the enterprise was the high price of 
forage owing to bad seasons. 

The authorities at South Kensington have deduced, pre- 
sumably from the drawing in the Bulletin, that the cylinder: 
of the engine shown were 9 xX 22. They are usually stated 
to have been 8 X 20. The dimensions of the boiler, two 
shells bolted together, are given as 37in., measured perpen 
dicularly, by 32in. horizontally, and 9ft. 6in. long, with a 
single flue 14in. wide. The wheel-base is given as 7ft. 4in., 
the carrying wheels being 35in. in diameter, and the cogged 
driving-wheel 38.2in. pitch diameter. This revolved at half 
the speed of the crank shafts, giving a tractive factor of 93.6. 

The builders of the engines were Fenton, Murray and 
Wood, of Leeds, whose works were close to the line. At 
least four were made, and perhap; five, as one blew up in 
1818, and may have been replaced. At any rate, five names 
are known, if not six. Another burst its boiler in 1834, and 
as they were getting worn out and dangerous they were given 
up about 1835, and horse traction resumed for several years. 
The gauge of the line was 4ft. lin. when these engines were 
in use, but it has long been re wilt to the standard gauge 
and worked by ordinary adhesion engines. A considerable 
trade is still done over it in proportion to its carrying 
capacity, the line being single and the coal yard at Leeds 
very small. In the centre of it is still a piece of the 
or ginal viaduct, the small arches being used as coal-drops, 
each taking one cart. The line went a little further at one 
time, but was shortened by the construction of Great Wilson- 
street at right angles to its course many years ago. The 
name of ‘‘ Coal Staith Road,’’ leading from Hunslet-lane 
into Kidacre-street, commemorates it 

It is worthy of note that the Middleton Colliery railway, 
now the property of a company owning the pits and estate, 
was the first railway made under an Act of Parliament, 
although it was but a private Act. It was the 31 Geo. II., 
cap. 22, June 9th, 1758, authorising a wooden wagon-way 
from the Middleton pits to Leeds, certain fixed tolls being 
allowed to be charged on the coal sold, providing a fixed 
amount should be regularly supplied. 








Accorp1nG to the Electrical Review the important town 
of Gummershach, in the neighbourhood of Cologne, has decided 
on the construction, at an estimated cost of M. 2,000,000, of an 
electric normal gauge railway, connecting that town with Nieder- 
sessmar, Friimmersbach, Derschlag and Dummlinghausen. The 
line is mainly for industrial purposes; passenger traffic will he 





chiefly served by the section to Niedersessmar, 
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A NEW SOLUTION OF THE CYLINDER 
PROBLEM IN LOCOMOTIVES. 


THE Chemin de fer du Nord is building at present the most 
powerful railway locomotives ever placed on rails on this side 
of the Atlantic, besides presenting features of a most interest- 
ing character. In one type there will be a marine pattern 
water-tube boiler, and in the other the ordinary locomotive fire- 
box and boiler. Both will be fitted with apparatus for highly 
superheated steam, and the cylinders, &c., in each engine will | 
be identical. Instead of constructing the ordinary type boiler | 
for saturated steam and applying it toa compound locomotive, | 
and placing the water-tube boiler for superheated steam over | 
a simple engine, according to the system of tests at present | 
in vogue, the same system of compounding is here employed | 
in both engines, thus narrowly confining the te:t merely tothe 
relative advantages of the ordinary and the water-tube boiler. | 
These engines, while being 22 per cent. more powerful in | 


Longitudinal Section through L.P 
Cylinders and Bracing. 





LETTERS TO THE EDITOR. 


(We do not hold ourseives responsible for the opinions of our 
correspondents. ) 





CENTRIFUGAL PUMPs, 

Sir,—I regret that Messrs. Holden and Brooke should interpret 
my letters into an attempt to turn the discussion on self-regulation 
into one on the,relative merits of the Holden and Brooke pump 
and the Rees roturbo pump. I assure them that such is not my 
desire, and I have not consciously brought into the discussion any- 
thing which was not strictly germane to the question at issue, _ 

I do, however, wish to arrive at the true facts as to the bearing 


| of self-regulation on efficiency, and to state my own case in the 


clearest possible manner, and, as hydraulic pressure and velocity 
are 6fivertible terms, | have avoided all formule and caleula- 
tions and ‘tried to substantiate my claims by giving facts and 
guarantees. 

have argued on the assumption that Messrs. Holden and 
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TWIN-CYLINDER ARRANGEMENT OF NORD LOCOMOTIVE 


starting effort than the largest non-compound engines yet 
built in-Europe (Belgium), are only of the same weight, 
loaded and empty, as the latter. The Nord engines’ boilers 
have, nevertheless, 23 per cent. more heating surface than 
the Belgian simple engines, but as they are only required to 
supply two cylinders 17}in. by 25}in., instead of four 
cylinders 19}in. by 26in., with steam of the same tempera- 
ture in both cases, the amount of steam to be furnished per 
square foot of heating surface is proportionately lower in the 
great Nord boilers—which, therefore, have a low duty—while 
the new Belgian boilers are subject to a very high duty. 

The chief interest in the new locomotives is the novel 
solution of the cylinder problem, which has for some time past 
been an obstacle in the design of very powerful locomotives. 
The difficulty occurs where specially large cylinders are | 
necessary for :—(1) Low-pressure saturated steam ; (2) Super- | 
heated steam ; (3) Extra low-pressures in one-half of a com- 
pound engine. 

M. Asselin, chief mechanical engineer of the Nord Railway, 
has, in collaboration with M. Koechlin, chief works engineer, 
overcome the difficulty by means of ‘‘stepping’’ the cylinders 
one in front of the other in the manner shown by our 
drawings. Although intended for cylinders working at 801b. 
maximum pressure, the device is applicable to any system of | 
engine with any modifications that may be desirable. At 
present the Belgians slot holes in their frames to allow the 
use of larger cylinders than can otherwise be used. If the 
‘‘Nord”’ stepped arrangement is combined with slotted 
frames it becomes possible to use 30in. inside cylinders on the 
smallest normal loading gauges of Europe, and without | 
altering the piston centres of the four-cylinder engines at 
present employed. The fact will be readily perceived by 
locomotive draughtsmen. 





PHysICAL SoclETY oF LoNpoN.—A meeting of the society will 
be held at 5 p.m. this evening at the Imperial College of Science, 
Imperial] Institute-road, South Kensington. Agenda:—(1) Dr. A. 
Russell, ‘* The Electric Stress at which Jonisation begins in Air”; 
2) Prof.-the Hon. R. J. Strutt, F.R.S., ‘‘The After-glow Pro- 
duced in Gases by Electric Discharge”; (3) Mr. J. 8S. Dow, ‘‘ Exhi- 
bition of a Surface-brightness Photometer”: (4) Mr. L. F. 
Richardson, ‘‘The Approximate Solution of Various Boundary 
Problems by Surface Integration Combined with Freehand 
Graphs.” Council meeting at 4 p.m. 








Brooke's pump illustrated in your issue of September 16th was a 
first-class, and one of the latest examples of the ordinary centri- 
fugal or turbine pump built, in one case for the highest efficiency, 
and in the other for self-regulation. In the latter design the drop 
of efficiency as shown in the curves is 10 per cent. 1, therefore, 
tried to show, by referring to pumps already built, that the 
efficiency of a Rees roturbo, with self-regulation for any given duty 
and speed of impeller, was at least as high as is possible in prac- 
tice on the best examples of the ordinary turbine pump built for 
highest efficiency and without self-regulation. 

I am sorry, but I must again differ from Messrs, Holden and 
Brooke in their last letter, as 1 do not agree that it ‘‘ would be 
possible to build a roturbo without self-regulation to give a higher 
overall efficiency than one for a similar duty designed to give self- 
regulation.” 

The roturbo pump is essentially a self-regulating pump, as the 
ordinary or turbine pump is essentially non-regulating. 

I have tried to explain the difference as being due to the 
roturbo pressure chamber, and I hope to be able to convince 
““F. H. S.” that ‘the good results which he is kind enough to 
acknowledge in our designs are really due to this, and not to any 
superiority of workmanship over other good makers. 


A centrifugal pump is, of course, merely a transformer, converting | 


mechanical energy into hydraulic pressure, and the whole 
question resolves itself into the practical losses of the trans- 
formation. 


I believe these losses to be reduced to the lowest figure by | 


getting up the full pressure head by centrifugal force in a com- 
paratively large revolving tank--this can be done with extremely 
high efficiency—and transferring the water already under pressure 
from the revolving tank to the stationary tank or fixed casing by 
converting 25 per cent. of the pressure into velocity through short 
turbine blades picking up as much of the resultant velocity into 
pressure as the comparatively inefficient expanding channels in 
the fixed casing will allow. 

If the roturbo is designed to increase the speed of water up the 
expanding channels--that is to say, with nozzles more radial, and 
therefore with less or no self-regulation—the reduction of fric- 
tional losses due to the theoretically lower speed of impeller is less 
than the increase of losses due to shock and conversion in the 
expanding channels. These losses would be greater than in an 
ordinary pump, because of the much larger radial component due 
to the velocity through the rim blades. 

My opinion, therefore, based on a long and costly series of 
experiments, is that a revolving pressure chamber pump or 
roturbo can only show the highest efficiency when built for self- 
regulation, and that this efficiency is as high theoretically and 
practically as the best examples of the centrifugal pump with 
backwardly bent vanes as_known for the last sixty years. 

I cannot think that ‘‘F. H. 8.” is right (except perhaps in very 


special cases) in thinking that by means of a flat blade angle the | 


— 


ordinary impeller can be designed for self-regulation anq 
lose in efficiency. - 
It is some time since I made a search into the history of th 
centrifugal pump, but if my memory serves the first patented he 
England was by Henry Bessemer in 1845, and his impeller had 
radial blades, vs 
About 1850 Appold showed the gain in efticiency by curving the 
blades back so as to reduce cavitation losses. After this tap 
attempts were made to get still further improvement by exceasiy, 
recurvature or a flat blade angle, and this seems to have ad. 
minated in the specification of Nagel and Kaemp in 1874, where 
they show a very flat blade angle, and also for the first time > 
faras my knowledge goes, symmetrically arranged and carefully 
shaped cutwaters forming expanding channels in the fixed casing’ 
In fact, this specification shows every principle embodied in 
what is now known as the ‘‘turbine pump.” The expanaing 
channels of Nagel and Kaemp have been revived during the lawt 
ten years, and have been the means of securing the modern high 
efficiencies in comparison with the old evolute type, although with 
increased knowledge the evolute type now shows a much higher 
efficiency than seemed possible during the first 50 vears of its 







View at back of 


P. Cylinder uf Cylinder 
) fe J 





/ 
























fe - = oe nn wow oe erence Frames 1095) ___ 


Swain Sc 


existence; but all attempts at a flat blade angle seem to have 
failed, and common practice has settled down to a backward 
| angle of 30 deg. to 40 deg. 
| lL attribute this to the fact that to avoid heavy losses in the im 
| peller if much head is impressed on the water passing through it, 
| one must aim at large blade area, and in the ordinary narrow 
| impeller without a pressure chamber but with a width equal to the 
| rim, or gradually tapering to the rim outlet, this can only be 
| attained by a large number of blades, and, therefore, pipe-like 
channels, as shown in Nagel and Kaemp’s specification. 
At any rate, all attempts at these flat blade angles for ordinary 
| impellers seem to show a head and volume curve which drops con 


. , v2 
siderably from the closed valve reading, or to the duty point 
“a 


| requiring an increase of speed to get the same head, as “ F. HH. s. 
acknowledges in his letter of November 2nd. 
This, therefore, means more friction losses outside the impeller 
as well as inside. 
With the pressure chamber the duty point can be made toTgiv: 


the same head as the closed valve reading, or, say There is 


| therefore no necessity for increased speed of impeller due to self 
| regulation, the internal friction and cavitation | osses are insigniti 
} cant, wide blade areas can be secured with few blades, and the 
| impeller is like a primary battery with very low internal resist 
ance, giving the same terminal pressure whatever the resistance of 
| the external circuit. 
| In my last letter I laid myself open to be misunderstood by not 
| giving the duty of the pump on which I was prepared to guarantee 
an efficiency of 82 per cent. This would be 150ft., 2400 gallons 
| per minute, 950 revs., or, say, 133 brake horse-power. This is the 
| size referred to in my letter of October 11th, when I said that we 
| had already built two giving an efficiency of 84 per cent. I gather 
from Messrs. Holden and Brooke's later letters that they under 
stood me to mean hydraulic efficiency. By efficiency I always 
f » 

mean overall efficiency, or BHP.’ Hydraulic efficiency is not 
of much interest to the manufacturer nor to the user, 

Considering the above pump has a large diameter and slow speed 
impeller, it is not the best size for the output to show the best 
results, 

I have not as yet attempted the 200 gallons per minute suggested 
by Messrs. Holden and Brooke on an impeller with 100ft. peri 
pheral speed. The revolutions per minute would be somewhat 
excessive, except for a turbine drive. For this volume the usual 
peripheral speed would be 50ft. to 60ft. per second, or 40ft. to 60ft. 
lift, and I would guarantee an overall efficiency of 70 to 72 per 
cent. 

1 trust this letter will not be too Jong for the space you 
can allow. I think the question is one of very general interest in 
these days of rotary machinery, and I should like to see the uncer 
tainties and mysteries which have clung round centrifugal pumps 
for so many years removed by full discussion. 

The Rees Roturbo Manufacturing Company, Limited , 
EpmunpD 8. G. Rees, Managing Director. 
Wolverhampton, November 22nd. 





INTERIM REPORT ON REINFORCED CONCRETE, 


Sir,—I note in above report that Mr. AE. Wilson, C.E., make~ 
some reference in his evidence to the use of trass as an admixture 
for cement concrete, and gives his opinion that the subject is 
worthy of careful consideration. The advantages Mr. Wilson 
seeks to obtain are greater impermeability and a prevention of the 
centre of the mass remaining green. 

Mr. Wilson states that the latter object has been secured by the 
use of a slow-setting cement, but I venture to submit that thi< 
method involves uncertainties which do not occur when trass is 
used. The time required in the setting of any cement will largely 
depend upon temperature and other external conditions, as also to 
some considerable extent upon the peculiar nature of the aggre 
gates used, all of which cannot be the same in actual work as in 
the laboratory in which the initial tests are made to ascertain 
whether a cement is quick or slow setting. In illustration of this, 
an experience was related at one of the early meetings of the 
Concrete Institute which went to show that the same cement 
which was quick setting when used at Devonport was slow setting 
under similar conditions in the North of Scotland, owing, 
apparently, to a variation in temperature. Whilst the probabili 
ties of a too rapid surface hardening may be decreased by the use 
of a slow-setting cement, the danger of the interior still remaining 
green cannot be entirely obviated. 

Mr. Wilson gives the experience of Mr. Werner at Aberdeen, 
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that trass made the concrete more water and air-tight. This it 
would certainly do, but I respectfully suggest that it would also 
do something of more importance than make the cement a little 
slower in the initial process of setting, as, by entering into com- 
hination with the lime particles in the cement, it would produce a 

rmanent hardening in the interior of the mass, and, removed 
from contact with the air, with equal rapidity to that process on 
the exterior. . b A) 

[f the concrete mixture is sufficiently open to allow the com- 
bination of air with the binding materials in the centre of the 
aSs, notwithstanding that a slower-setting cement is used, the 
resultant jos poreeser which Mr. Wilson claims as desirable in 
all reinforcec concrete construction cannot exist. — g 

| was privileged some little time ago to examine the effect of 
trass in the interior of one of the piers of a railway bridge over the 
Rhine at Coln, which was being taken down to be replaced by a 
larger structure. . ; ; 

This bridge had been built about sixty years, and in the centre, 
some Sft from the outer surfaces, of one of the piers the mortar 
was as hard as at the surface, and as firmly attached to the sur- 
rounding stone as if a part of its structure. 

In the construction of the new bridge the standard specification 
issued by the Administration of State Railways has been used, 
and all mortars and concretes contain equal proportions of trass 
and cement in addition to the ordinary aggregates of sand and 
stone. A further peculiarity of trass, which is an advantage to 
reinforced concrete, is that -by its admixture a flexibility is 
imparted to the concrete it would not otherwise possess. 

In a recent paper I was privileged to contribute to a meeting of 
the Association of Municipal and County Engineers on the subject 
of concrete, I ventured to suggest that a careful selection of 
aggregates, proportioning of volumes, and intimate mixture of 
particles, was necessary to secure efficiency in all reinforced and 
other concrete constructional work, and respectfully claim that a 
consideration of the methods I then advocated would tend to 
secure most of the essentials deemed to be desirable by the several 
witnesses who gave contributions in the report to which | have 
taken the liberty to refer 

| further claim that without the use of trass, or some admixture 
containing similar properties, equality of permanent hardening in 
the mass and impermeability in concrete cannot be assured. 

Blackpool, November 17th. WILLIAM CHALLONER, 


ma 





PADDLE WHEELS. 


Sik,-In your comments on oblique-bladed paddle wheels and 
my proposition thereanent you appear to assume conditions which 
were not stated or contemplated. What was my proposition / 
That it might be possible, with suitable blade surface and angle of 
obliquity (I named no limit to the angle), to obtain vessel speeds 
which, in favourable circumstances, might equal or exceed the 
circumferential speed of the wheel. 

I purposely mentioned the circumference of the wheel, not the 
fore-and-aft pitch, which would be greater or less than the circum- 
ference according to the angle of obliquity adopted. You appear 
to assume an inclination of the “floats” from the pte ned 
transverse position of no more than 45 deg., at which inclination 
the pitch of the inclined blades in the fore-and-aft direction would 
be about the same as the circumference of the wheel. You add: 
‘To obtain thrust under these circumstances [ vessel speed equally 
circumferential] it would be necessary to incline the axis of 
rotation of the wheel relatively to the centre line of the ship.” 
Precisely so; in other words (1) you admit that, with angular ad- 
justments, it would be possible to obtain a thrust ; (2) you suggest, 
is a means of obtaining thrust, that the axis of rotation might be 
inclined. How, may one ask, would this differ in effect from in- 
creasing the angle of obliquity of the blades beyond 45 deg. from 
the transverse’ A high angle, beyond 45 deg., was contemplated 
in the proposition in order to allow a margin for slip beyond the 
circumferential speed. 

It is true the thrust obtained from an inclination much exceed- 
ing 45 deg. from the transverse would be strongly tangential ; it 
would not be a fore-and-aft thrust. But the resultant of the two 
tangential thrusts exerted simultaneously on both sides of the 
vesse] would be a direct fore-and-aft thrust. Assuming the same 
transverse width of wheel, oblique blades would be longer than 
ordinary transverse (direct-acting) blades; the higher the angle of 
obliquity the greater the length. The oblique blade would be 
curved scimitar-wise to traverse the periphery of the wheel. 

The long pitch obtained hy a high angle of blade obliquity 
might greatly exceed the circumference of the wheel, and so 
tangential thrust might be obtained at vessel speeds which, with 
an allowance for slip, would at least minimise the thrust of a 
direct-acting wheel revolved at the same rate as the oblique- 
bladed one. If this would not be so, how, may one ask, do you 
explain the marvellous speed of the fish, with comparatively slow 
inovement of the tail, the latter corresponding to a screw propeller 
of great fore-and-aft length and very coarse (or long) pitch re 
volved at a low rate’ For a long-pitch screw substitute a paddle 
wheel with blades set at a high angle of obliquity from the trans- 
verse. The latter would press the water in much the same wry as 
the fish’s tail. (If it would be a similarly effective propeller it 
matters little whether it is or is not correctly described as ‘‘ re- 
sembling a screw.”’) 

The circumstance that fixed blades set at a high angle of 
obliquity would serve the same purpose as feathering floats, and 
serve it well, should be kept in mind. R. M.S. 

London, November 21st. 


|The floats may be placed at any obliquity, and there will be no 
thrust as long as the speed of the vessel is the same as the circum- 
ferentia] velocity of the wheel. The fish’s tail and the bird’s wing 
move at right angles to the direction of motion. To get propul- 
sion from inclined floats the wheel should be put at the stern on 
an axis parallel with the ship.—-Ep. THE E. | 





Sin,—In reply to “ Superintending Engineer,” I do not see any- 
thing wrong in my letter of October 10th. I said: ‘‘ In the force 


wa . : 
: the mass “- should be as large as possible, and the accelera- 
4 7 


tion as small as possible,” &c. That means if thrust was to be 
doubled the mass might be doubled by doubling the area of floats, 
In that case the waste energy would be doubled, but if accelera- 
tion « was doubled instead the waste energy would be increased 
four times. I cannot see anything wrong in that. 

‘Superintending Engineer ” then proceeds with a long and able 
argument, but he is wrong to begin with. He has mistaken 
uniform velocity for uniform acceleration. In the steamer going 
at 15 miles an hour it is quite right to find the power by the speed 
per minute thrust, as the speed is uniform throughout the 
minute, but _a paddle wheel can only exert a thrust by accelerat- 
ing water either from a state of rest or from a lower to a higher 
velocity ; the mean speed must therefore be known. 

If the steamer is moored fast with a rope the thrust will be the 
same, as it depends only on the M.E.P. of the engines ; if that is 
constant the thrust is constant. The slip will be 100 per cent., 
and the water sent astern with the velocity of the centre of effort 
of the float is the weight of the water accelerated = W. This 
water is under the uniform acceleration of the thrust, from 
=, and the 





nothing to float velocity ; its average is therefore 


work performed by the floats is 
= WS = ws x ies thrust x slip, 
29 7] 2 z 
If the rope is let go the vessel comes under the available pro- 
pelling force, which is a much larger fraction of the thrust than 





with the screw. The thrust is constant as the amount of water 

sent astern increases ; the acceleration diminishes in proportion 

until uniform speed is attained. A. R. 
November 14th. 


STANDARDISATION OF HEAVY FUEL INTERNAL 
COMBUSTION ENGINES, 

Sik,--During the recent Marine Motor Exhibition at Great 
Yarmouth many discussions took place between interested manu- 
facturers, engineers, and others as to the desirability of adopting 
some form of standardisation relating to the specific gravity, flash 
point, fluidity, &c., of heavy fuel oils. Many inquirers, when 
dealing with the heavy distillate or residual petroleum products, 
wrongly speak of these as ‘‘crude oils.” Refined petroleum (often 
referred to as paraffin), owing to its universal distribution, reason- 
able cost, and efficiency, will undoubtedly remain the standard for 
the average oil engine, but the growing demand for the larger type 
of oil motor with greater horse-power and able to consume a 
heavier fuel makes standardisation advisable. ‘T'wo values seem 
necessary, a heavy and an intermediate, the chief points being that 
each oil should be fairly uniform in quality and readily procurable 
in the comparatively large quantities required. It is suggested 
that liquid fuel, as supplied to the Admiralty, and to their specifi- 
cation may well be adopted as the basis forthe heavier oil, and that 
gas oil be taken as the intermediate. These oils are procurable 
from the chief distributors throughout the country. 

To assist this standardisation, and in regard to our own stocks, 
we have named these oils ‘‘ Resoleum” and ‘‘ Gasoleum ”’ vaporis- 
ing oils respectively, and they can be procured at all our chief 
installations round the coast. The heavy-class ‘‘ Resoleum” is 
Admiralty specification, which permits a specific gravity of about 
0.920 at 60 deg. Fah.; the flash point is not below 200 deg. Fah. 
(close test), it is liquid at zero, and is guaranteed not to contain 
more than 0.75 per cent. of sulphur, whilst the calorific value is 
equal to 19,600 B, Th. U.’s. The price to-day may be taken at 40s. 
per ton (about 2d. per gallon) at Ocean Wharf in bulk. This oil 
is used successfully in crude oil engines, such as the “‘ Diesel” and 
‘* Blackstone.” 

‘*Gasoleum” brand has a specific gravity of 0.855 to 0.875, and 
a flash point about 130-150 deg. Fah.; it is quite fluid, and has a 
calorific value of about 20,000 B.Th. U’s. The price to-day is 49s. 
per ton (about 24d. per gallon) at Ocean Wharf in bulk. ‘‘ Gaso- 
leum” will suit those engines of fairly large power, the con- 
struction of which does not admit of the consumption of the 
heaviest and cheapest oil. 

(Per pro British Petroleum Company, Limited), 

London, November 21st. A PARKER. 


OILS FOR 


NOMINAL HORSE-POWER OF MARINE ENGINES, 


-Sir,—By the regulations of the Merchant Shipping Act, the 
registered nominal] horse-power determines the number and class 
of the engineers to be carried, also the length of time engineers 
must serve before being eligible for examination for certificates. 

Yet there is no attempt to define the term and no exact mean- 
ing can be assigned to it. ‘‘ Nominal horse-power” bears no 
definite relation either to the size or the power of theengines. It 
is, in fact, a fancy term used by engine builders, and is fixed 
arbitrarily by each individual firm. The number stated by the 
builder is duly registered and becomes the standard upon which 
the engineers’ qualifications depend. 

The objections to this loose method of registration will be 
grasped when it is pointed out that if a steamer is registered as 


under 66 nominal horse-power and does not carry passengers, she | 


can trade throughout the home waters between the Elbe and 
Brest, and need not carry a single certificated engineer, while a 
steamer registered as under 100 nominal horse-power can trade 
throughout the globe, and need only carry one second-class 
engineer. 

Further, no length of service in the steamer under 66 nominal 
horse-power will qualify a young engineer for examination for a 
second-class certiticate, although service in a steamer of less actual 
power would qualify, should she by chance be registered as 66 or 
more nominal horse-power. 

Again, no length of service in a steamer under 100 nominal 
horse-power will qualify for an examination for a first-class certi- 
ficate, although service in one registered as 100 or more nominal 
horse-power would do so, although her actual power might be less 
than in the previous case. 

With regard to turbines, it seems customary to register the esti- 
mated effective ‘horse-power ; this may appear more satisfactory, 
but it gives the engineer an unfair advantage in this case. 

For instance, a yacht registered as 66 horse-power would be a 
very small vessel if fitted with turbine engines, yet service in her 


would qualify, though if fitted with reciprocating engines, regis- | 
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Electric Lighting for Motor Cars.—By Marks and Clerk 
London: The Technical Publishing Company, 55 and 56, 
Chancery-lane, W.C.—In this little book the authors have 
set forth the various means which are employed and which 
have been proposed for the electric lighting of motor cars, 
and they indicate some probable developments of the near 
future. The electric lighting of vehicles of this kind presents 
various problems peculiar to such service, and it is not sur 
prising that considerable ingenuity has been exercised in 
meeting the difficulties which have to be overcome. The 
book is mainly intended for designers and manufacturers of 
electric lighting apparatus, but there is not the least doubt 
that it will appeal to others—such as motorists interested in 
the mechanical and electrical equipment of their cars. 
Though a small book, it deals with the subject in a very 
thorough manner, and all systems which are likely to be of 
any value are considered. There are chapters on dynamo 
driving mechanism, dynamo regulation, accessories, and the 
theory of motor car headlights. Thereis also an appendix, 
wherein photometric observations on oil and acetylene flames 
and metal filament focus lamps are dealt with. A fair 
amount of the information which the book contains appears 
to have been derived from patent specifications, but this is 
not to be regarded as a disadvantage, since the authors seem 
to have only selected those schemes which are likely to meet 
with practical application. 

Compressed Air. By Elmo G. Harris. New York: 
McGraw-Hill Book Company, 239, West Thirty-ninth-street. 
Price 6s. 6d. net.—This is a purely mathematical treatment 
of the problems underlying the production and application 
of compressed air. The author does not hesitate to inform us 
that, in his opinion, a thorough course of mathematics and 
the mathematical sciences is absolutely essential to the 
proper understanding of the subject, and that only ‘‘ college- 
bred’’ men, and even then only the best of such, should be 
entrusted with the designing of compressed air installations. 
We doubt if his views will be accepted in this country. 
Without, however, criticising the author’s opinions on this 
question we would say, that as a mathematical treatise on 
compressed air the book can be accepted as complete and 
satisfactory. After discussing the common theories con- 
nected with the subject, the author gives us chapters on the 
measurement of air, the friction in air pipes, hydraulic and 
centrifugal air compressors, special applications of com- 
pressed air and the air-lift pump, all, of course, being treated 
mathematically. To some, no doubt, the book will be found 
of value, but for those seeking a practical knowledge of the 
subject its purely mathematical nature will be found a draw- 
back. 

Design of Marine Multitubular Boilers. By James D. 
McKnight and Alfred W. Brown. London: The Technical 
Publishing Company, Limited, 55 and 56, Chancery-lane. 
Price 3s. 6d. net.—This book is intended to give engineers 
and draughtsmen not already familiar with the subject a 
clear insight into the rules governing a design of marine 
boilers of the Scotch type. The rules are given in accordance 
with the Board of Trade, Lloyd’s, and British Corporation 
requirements. Numerous drawings are given, and numerical 
examples are everywhere worked out. It is an unpretentious 
volume, but, nevertheless, it should prove of great value, as 
it treats somewhat more fully of its subject than do the 
ordinary volumes devoted to machine design in general. It 
should be remarked that no information is given as to the 
| rules governing the size of boilers, nor their steaming capacity 
| and coal consumption. The authors have purposely omitted 
| these considerations. It is to be hoped, however, that in 
| future editions they will see their way to change this, as the 
| inclusion of a few remarks and data on these subjects would 
| make the volume of much greater value, at least, to students. 
It is to this class that, after all, we believe the book will 
appeal most widely. 
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tered as 65, but capable of exerting over 300 indicated horse-power, | 


such service would not qualify. 

It is highly desirable that this matter should be taken up; there 
should be no difficulty in adopting a definite system of registra- 
tion, which should take into acccunt both size and power of the 
engines, and remove the present anomalies. 

The Board of Trade is considering serious extensions in the ser- 
vice qualifications of marine engineers, which are to be based 
on the indefinite ‘‘ nominal horse-power.” 

Before these new regulations become law, it is necessary, in 
the interests of both engineers and shipowners, that we should 
know exactly what constitutes 66 nominal horse-power and what 
constitutes 100 nominal horse-power. 

Cardiff, November 21st. F, HOVENDEN, M.I. Mar. E. 
COST ACCOUNTS. 

Sik,—I should be glad if any of your readers could enlighten 
me as to whether the treatment of the following problem is correct, 
and if not, why? 

4 machine tool costing £1000 is assessed at £300 for the first 
year—by this I mean its running expense, power, insurance, 
depreciation, &c. = £300, Is it correctly assumed that if the 
works run 50 weeks at 544 per week for one year that the hourly 
£300 


= 50 x dl approximately 2s. 2d. per 
50 x 544 


rate for this machine 


hour’ And that therefore if the machine runs 2625 hours on 
work 
Dr. Machine Account. Cr. 


100 hours at 2s. 2d. 2625 hours at 2s. 2d. 
£10 16s, 8d. £284 7s. 6d. 
Further, how is the £10 16s, 8d. debit to be treated in the 
** Burden” / Cost ACCOUNTANT. 
November 21st. 








NortH-East Coast INstTirutioN oF ENGINEERS AND 
BUILDERS.—The second general meeting of the session will be held 
in the Lecture Theatre of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, this evening at 7.30 p.m. 
A paper on ‘The Economical Working of Reciprocating Marine 
Engines and their Auailiaries,” by Mr. D. B. Morison, vice-president, 
will be read and discussed, and the discussion on Mr. J. Watt 
Sandeman’s paper on ‘‘ Project for a Ship Canal between the Tyne 
and the Solway Firth,” will be resumed. The third genera! 
meeting of the session will be held in Newcastle-upon-Tyne on 
Friday, December 16th, 1910. The Institution dinner will be 
held in the Great Hall, Armstrong College, Newcastle-upon-Tyne, 
on Friday, December 9th, at 7.15 p.m. Applications for tickets 
should at once be made to the Secretary. 
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Handbook for Ironfounders. London: E. and F.N. Spon, 
Limited, 57, Haymarket, 8.W. Price 23. net. 

The Young Electrician. By Hammond Hall. 
Methuen and Co., Limited, 36, Essex-street, W.C. 

English Prices with Spanish Equivalents. By 8. Lambert. 
London: E. and F. N. Spon, Limited, 57, Haymarket, 
8.W. Price 1s. net. 

How to Use Electric Light. By Fred. H. Taylor. 
London : Percival Marshall and Co., 26-29, Poppins-court, 
Fleet-street. Price 6d. net. 

Composition and Heat Treatment of Steel. By E. F. Lake. 
London : Hill Publishing Company, Limited, 6, Bouverie- 
street. Price 10s. 6d. net. 

Standard Handbook for Electrical Engineers. Third 
edition. London: Hill Publishing Company, Limited, 6, 
Bouverie-street. Price 17s. net. 

The Construction of Graphical Charts. By John B. 
Peddle. London: Hul Publishing Company, Limited, 6, 
Bouverie-street. Price 6s. 6d. net. 
| Exercises in Electrical Engineering. By T. Mather and 
|G. W. O. Howe. London: Edward Arnold, 41 and 43, 
| Maddox-street, W. Price 1s. 6d. net. 
| What becomes of the Sunlight and Heat Absorbed by the 
| Earth? By J. D. Roots. London: J. D. Roots and Co., 
Thanet House, Temple Bar. Price 1s. 

Sewage Disposal. By L. P. Kinnicutt, C. E. A. Winslow, 
and R. W. Pratt. London: Chapman and Hall, Limited, 
| Henrietta-street, Covent-garden. Price 12s. 6d. net. 

The Workmen’s Compensation Act, 1906. By A. Parsons 
and R. Allen. Fourth edition. London: Butterworth and 
Co., 1l and 12, Bell-yard, Temple Bar. 12s. 6d. net. 

The Great States of South America: a Concise Account of 
their Condition and Resources, with the Laws Relating to 
Government Concessions. By Charles W. Domville-Fife. 
London: G. Bell and Sons. Price 12s. 6d. net. 

Coal Trade Pamphlets.—No. 7, Electricity in Mines, by 
Professor W. M. Thornton; price 1d. Nos. 8, 9, and 10, 
The Cost of Producing Coal, by H. F. Bulman; price 3d. 
No. 11, Industrial Diseases and Section 8 of the Workmen's 
Compensation Act, 1906; price 1d. London: The Colliery 
Guardian, 30 and 31, Furnival-street, E.C, 
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A NEW POWER SCHEME FOR THE GENERAL 
POST-OFFICE. 
No. II.* 

THE only available site for a sub-station at G.P.O. West 
was a boy-messengers’ room, situated in the base- 
ment adjoining Aldersgate-street on the south side of the 
mainentrance. The dimensions of this room are 82ft. 
by 32ft. by 14ft. Sin. high, the space being cut up to a 
certain extent by a line of columns. It will be realised 
that it was not easy to design a high-tension converter 
sub-station in this space. 
the general lay-out of this sub-station, whilst the actual 


The drawing— Fig. 11—shows | 


in cells formed of artificial stone, to which access is 
obtained by doors at the back of the structure. It is 
operated on the mechanical remote control system from 
separate control panels placed in front and distributed 
along the length of the cellwork. The somewhat unusual 
arrangement which has resulted from the conditions 
referred to, and which is illustrated in Fig. 10, has been 
found to meet the circumstances admirably. The whole 
of the apparatus can be inspected from one floor level, 
the switch gear is kept nearly opposite the plant it con- 
trols for the whole length of the sub-station, and the 
spaces between the control panels can be used to accom- 
modate the alternating starting switches, which can also 


reversed from the battery and not when they are 
being started up by means of the direct current 
starters. The relay, when it operates, can be mad 
to close the circuits of a number of pilot wires, which ps 
connected to tripping coils on the circuit breakers for the 
booster motors, the power transformers at King Edward 
Building sub-station, and the feeders to the pneumatic 
pump motors. Switches are, however, provided to render 
any of the tripping circuits inoperative if desired. 

At this point we are in a position to consider exact] 
what happens when the battery is called upon to take, 
over the Ged. It is evident that the reverse relays at the 
sub-station end of the high-tension feeders should not 
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Section at Motor Converter Cell. 


Tee Excivezr” 


plant consisting of Peebles’ La Cour converters and high 
and low-tension switch gear is to be seen in Fig. 12. 
The high-tension switch cells are placed parallel 
with, and 4ft. clear of, the east wall, the con- 
trol panels being placed in a line along the front 
of the cells. The low-tension switchboards are arranged 
along the west wall, the converters are placed end 
on along the centre of the sub-station, whilst the 
boosters used in conjunction with the storage battery 
occupy the north-east corner. Two large chases are pro- 
vided for the accommodation of the cable, one between 
the control panels and the high-tension cell work, and the 
other at the back of the low-tension switchboard. Space 
for the large storage battery was found in the telegraph 
room, where by re-arrangement of the telegraph batteries 
it was found possible to find room for the new power 
battery. To support this heavy battery an entirely new 
ferro-concrete floor was built by the Office of Works. 

Each of the four converters has a normal capacity of 
300 kilowatts, and an overload capacity of 25 per cent. for 
two hours or 50 per cent. momentarily. The direct 
current end of these machines is connected across the 
outers of a three-wire system, the pressure between ‘the 
outers being about 220 volts. The middle wire of the 
system can be connected to the neutral point of the rotor 
windings, when, as is now well known, these machines will 
automatically balance the pressures on the two sides of 
the system. The special advantages claimed for the 
Peebles’ La Cour converters are no doubt familiar to our 
electrical readers. 

The battery which has been erected at this sub-station 
by the Electrical Power Storage Company is divided into 
two halves, each of which is connected between one of the 
outers and the middle wire through a reversible booster. 
Each half of the battery consists of 58 cells, provided with 
37 plates contained in a lead-lined box. The battery is 
capable of giving the following discharges without the 
electromotive force falling below 1.75 volts per cell, and 
at a temperature not exceeding 60 deg. Fah.—1100 am- 
péres for three hours, 2000 ampéres for one hour, and 
3000 ampéres for 15 minutes. 

The two motor booster sets shown in Fig. 13 each con- 
sist of a 40-kilowatt dynamo coupled to a motor supplied 
with current at 220 volts. The machines will give a 
boost of from 0 to 40 volts in either direction, according 
to whether the battery is charging or discharging. Each 
booster, which is capable of dealing with any current from 
0 to 1000 ampéres at any pressure between 0 and 40 
volts when charging its half of the battery, and any 
current from 0 to 3000 ampéres at any pressure from 0 to 
13 volts when discharge is taking place. For varying the 
booster’s voltage a potentiometer resistance is employed. 
By means of a change-over switch each booster can 
be connected to the milking bus bars. The boosters 
were supplied by the Electrical Construction Company. 
Owing to the small depth and height of the space avail- 
able for the high-tension switchboard, it was necessary to 
adopt the simplest design consistent with safety of opera- 
tion, and to arrange for the structure to be of considerable 
length. The high-tension switch gear is entirely enclosed | 


* No, I. appeared November 18th. 


Motor Converter Equipment. 


Fig. 1O—ARRANGEMENT OF HIGH-TENSION SWITCH GEAR 


be kept nearly opposite their respective machines. The 
high-tension bus bars are in duplicate, one set being in a 
chamber at the bottom, and the other set in a similar 
chamber at the top of the structure. The switch gear 
was supplied by the British Westinghouse Company. 
The general appearance of the low-tension switch gear 
can be gathered from the illustration—Fig. 12. Inter- 
connector feeders are provided between the bus bars at 
G.P.O. West, G.P.O. South, and King Edward Building, 
inorder to supply direct current for battery charging 
at the former and for lift - controlling circuits 
and fans at the latter. Provision is also made 
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}onty act before the maximum relays fitted with a 
| time limit for the high-tension motors, but also 
| before the instantaneous relays for the direct-current 
machines, owing to the fly-wheel effect of the 
latter causing an appreciable time to elapse before 
the reversal of the direct current is completely 
| effected. Even in the event of a heavy rush of high- 
| tension current back to a fault at the power-house or on 
the transmission system, the motor converters are, there- 
fore, likely to remain connected to the bus bars both on 
| the alternating and direct current sides, until the fault is 
cleared by the opening of the high-tension feeder circuit 
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Fig. 11—PLAN OF G.P.0. WEST SUB-STATION 


for connecting stand-by feeders from G.P.O. East 
generating station. The flexibility afforded by this link 
between the old and new systems was found to be of 
great use during the preliminary testing and starting up 
of the plant. The direct current circuit breakers are pro- 
vided with reverse current relays, the shunt coils of which 
are energised by current from a small set of accumulators, 
so that the action of the relays may not be affected by 
any drop of pressure on the main bus bars. In the 
negative bus bar a reverse current relay, the shunt coil of 
which is also excited from the small separate battery, is 
placed in a position such that it will only be operated in 
the event of the direct current end of the machine being 


breakers. The high-tension inter-connectors, being fitted 
with reverse current relays, then maintain the supply 
to the high-tension bus bars at the other two sub-stations. 
On reversal taking place the direct current bus bar rela; 
causes the boosters to be automatically shut down and short 
circuited, this being desirable, as they might at the time 
be opposing the battery voltage. Under these conditions the 
pneumatic and power loads at King Edward Building would 
also be automatically disconnected, provided that the condi- 
tions of load and the state of the battery at the time were 
such as to render it undesirable to leave the tripping circuits 
inoperative, and so attempt to maintain the power load, 
as well as the lighting. The next step would be for the 
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Fig. 12—INTERIOR OF 


Fig. 14—OLD AIR COMPRESSORS 


man in charge to open the booster tripping circuit, start 
up the boosters again, and adjust the voltages of these 
machines so that they add to the battery pressure, in 
order to keep up the supply voltage, and facilitate 
synchronising at the power-house. He would then com- 
municate with the power-house, and if the trouble was 
not likely to be of long duration, he could open the 
remaining tripping circuits, and so enable the power 
motors to be started up again. 

We are informed that the above conditions have been 
reproduced experimentally with satisfactory results, and 
that the battery has already been the means of main- 
taining the supply when it was necessary suddenly to 
shut down a turbine at the power-house. The high- 
tension current was switched off at the generating 
station, the motor converters reversed, the boosters were 
automatically cleared and then re-started, for the load at 
that time was not heavy, and the power tripping circuits 
had therefore been rendered inoperative; the supply to the 
power as well as to the lighting circuits was maintained 
for five minutes until another turbo-alternator was run 
up and the sub-stations could be synchronised and re- 
connected to the power-house. 

Turning now to the sub-station at King Edward build- 
ing, the high-tension switchboard, and Berry transformers 
for which are shown in Fig. 16, it will be seen that the 
transformers are placed in an enclosure formed by the 
high-tension cell work, the control panels, and screens. 
There are four sets of transformers, each consisting of 
three single-phase transformers of the natural draught 
air-cooled type, connected in mesh both on the high- 
tension and low-tension sides. 


G.P.0., WEST SUB-STATION 


This arrangement, as is | 


well known, reduces the amount of spare plant to a | 


minimum, for, in the event of one of the transformers 
breaking down, the pressure is maintained across all three 


phases, and two-thirds of the load can still be supplied. | 


Two of the sets each have a capacity of 300 kilovolt- 
ampéres and a transformation ratio of 6300 volts to 440 
volts, and are used for the power circuits. The other two 


sets each have a capacity of 150 kilovolt-ampéres with a | 


transformation ratio of 6300 volts to 110 volts. These 
are used for the lighting and small motor circuits. 

The following table gives particulars relating to the 
efficiency, open circuit losses and pressure drop of the 


100 kilovolt-ampére transformers :— 


ae Per cent. 
Efficiency (hot) 98.7 
Open circuit losses eee ee ee 55 
Full load pressure drop (power factor unity)... 66 








Fig. 13—30-KILOWATT MOTOR 
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The transformers are connected by bare copper con- 
ductors on insulators, the connections on the high-tension 
side passing straight into the cell work, and those on the 
low-tension side are carried overhead to the low-tension 
switchboard. The high-tension switch gear is similar 


Fig. 16—SWITCHBOARD AND TRANSFORMERS AT KING EDWARD 


to that which has been erected at the 


West sub-station. 
switchboards in this sub-station were 


Fig. 15—ELECTRICALLY-DRIVEN AIR COMPRESSOR 





on the site of the old steam generating station in the base- 
ment at Carter-lane, and it has been necessary to arrange 
for the plant to be erected in two sections, and for the first 
half to be put into use before the second half of the steam 
plant is removed. There are two sets of Berry trans- 





BUILDING 


G.P.O. | formers, each having a capacity of 300 kilovolt-ampéres 
Both the high and low-tension | and a transformation ratio 6300 volts to 110 volts. The 
supplied by 
the British Westinghouse Company, and the same 


switch gear is similar to that used in the other sub- 
stations. It was necessary to complete the G.P.O. West 


applies to the switch gear which has been erected | sub-station at the same time as the King Edward build- 
in the G.P.O. South sub-station. This has been erected | ing sub-station, in order that the small amount of direct 
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current required for power purposes should be available 
at the same time as the alternating current in the latter 
building, so that the battery should be available at the 
commencement of the supply, which is naturally the time 
when troubles are most likely to take place, and in order 
that the change over of the G.P.O.’s North, South and 
West should be effected as soon as possible after the 
commencement 'of the new supply. 

It has already been mentioned that the pneumatic 
plant, the pumps for which have been operated by beam 
engines, and which was laid down so far back as 1871, 





is now to be replaced by two new electrically-operated | 


compressors. 
which is running at G.P.O, West, is shown in Fig. 14. 
It is still working satisfactorily, but it is obvious that 


the new electrically operated plant which is about to | 


be put down will offer many advantages. The illus- 
tration — Fig. 15—shows one of the new electrically driven 
sir compressors which will shortly be put in use. They 
have been built by Alley and Maclellan, Limited, of 
Glasgow, whilst the motors which drive them are by the 
Electrical Construction Company. Whilst dealing with 
the pneumatic plant, reference should be made to the fact 
that at the generating station in Upper Ground-street an 
electrically driven. Reavell air compressor has been 
erected, and compressed air mains have been laid 
through the building, so that the electrical machinery 
and switchboards, &c., can be cleaned with compressed 
air. This practice is now becoming quite common in 
modern generating stations, which is not at all surprising 
in view of advantages which the system presents. 

From May to August the small amount of three-phase 
current required in King Edward building was supplied 
by two synchronous motor generators, the direct current 
machines of which were supplied with current at 
110 volts from G.P.O. East, the synchronous machines 
giving the current needed at a pressure of 440 volts. In 
August, however, it became necessary to use the new 
plant. During the last three months the load has been 
gradually tramsferred from the old generating stations, 


‘ : _PO’s N : | 
and at the present time the G.P.O.’s North, South, and | representative present was able to, and did, in fact, undertake 


West, and King Edward building are all supplied from 
the new system, the full load of the last named building 
having only just come on. A large addition to the load, 
which will be provided by the installation of the pneu- 
matic plant, will be gradually taken over during the next 
few months; the first of the old beam engines has recently 
been removed, and the erection of the first electrically 
driven air compressor commenced. 

The design of the generating station and transmission 
scheme was carried out by Messrs. Roberts and Trezise, 
and was adopted by Sir John Gavey, late engineer-in- 
chief to the General Post-office. Mr. H. C. Gunton, who 
on November 14th read an interesting paper on this new 
scheme before the Institution of Post-office Engineers, 


has supervised the execution of the work, and has aiso | ; ; 
I , | chairman of the trades union representatives during the 


been responsible for the design of the sub-stations and 
distributing system described in the present article. 





DOCKYARD NOTES. 





EARLY in the spring three of the submarines now at 
Portsmouth will be sent to Hong Kong. 





ON the 9th inst. Great Britain formally transferred the 
Esquimalt Naval Yard to Canada. The Deputy Minister for 
Canadian Naval Affairs and Rear-Amiral C. E. Kingsmill 
represented the Dominion, and Commander G. W. Vivian, 
of the Shearwater, represented Great Britian. 





THE Admiralty have approved of two Turkish naval con- 
structors undergoing a course of two year’s instruction in 
Portsmouth Dockyard, and also of fifteen other Turkish naval 
officers being received for training in his Majesty’s ships 
and training establishments. Twenty-four officers have 
arrived in London from Constantinop'e for the purpose of 
completing their technical training. Some of the officers 
will go to Portsmouth, whilst the remainder will join the 
Atlantic Fleet. 


ONE, at least, of the five armoured ships provided for in 
the current year’s Naval Estimates is evidently to be an 
armoured cruiser. The Admiralty are said to have called 
upon private builders 10 tender for an armoured cruiser, 
which will, in gun power and speed, be the largest and most 
powerful cruiser in the world. She is to be more powerful 
and larger than the Lion, recently launched at Devonport 
Dockyard. Four Clyde firms—Beardmore’s, of Dalmuir, 
Brown and Co., of Clydebank, the Fairfield Shipbuilding 
Company, and Scott and Co., Greenock—have been included 
in the invitation to tender. Each of these firms have already 
one large armoured cruiser in course of construction. The 
new vessel, while similar in character, will be an advance 
upon these. 


THE Neue Freie Presse states that the two Austrian 
Dreadnoughts now being built are of 20,000 tons displacement. 
They will be launched in the second half of next year, and 
towed to Pola, where they will be fitted out in the new float- 
ing dock. They are to be completed by the middle of 1912, 
and after their trials will go into commission at the end of 
that year. A third and larger Dreadnought will probably be 
laid down at Pola towards the beginning of 1911, and a 
fourth subsequently at Fiume. The Naval Estimates for 1911 
will contain the first instalments for the first three Dread- 
noughts, and will consequently be high. 





A CASE OF MARINE SUPERHEATING. 


WE have noticed that in the logs of the steamer Luque, 
given last week, the name of the makers of the superheater 
was not given. It is probably unnecessary to say that it was 


the Schmidt's Superheating Co., Limited, 28, Victoria-street. 


A- portion of the original pneumatic plant, | 


| 





THE SHIPBUILDING LOCK-OUT. 





THE decision of the executive board of the Shipbuilding 
Employers’ Federation, which met at Carlisle to consider a 
request thrice repeated from Mr. Hill, the secretary of the 
Boilermakers’ Society, that the masters should withdraw 
the lock-out notices pending further negotiations for a settle- 
ment, was that the lock-out cannot be terminated until the 
assurances asked for by the masters against strikes be 
obtained from the men. The members of the Employers’ 
Federation, present at Carlisle were Mr. F. L. Henderson, 
Partick, president, in the chair; Colonel Saxton White, 
Walker, vice-president; Mr. J. H. Boolds, Barrow-in- 


| Furness ; Dr. Haswell, Sunderland; Mr. James Readhead, 
South Shields ; 


Major Carter, Elswick; Mr. W. H. Dugdale, 
Sunderland; Mr. A. W. Simpson, Fairfield; Mr. J. Hamilton, 
Port Glasgow; Mr. J. W. Luke, Clydebank; Mr. James 
Fullerton, Paisley; and Mr. Thomas Biggart and Mr. 
Hartley B. N. Mothersole, joint secretaries. 

The reply of the employers to the request of Mr. Hill was 
a very lengthy one, and traversed the statements in his letter 
very thoroughly, particularly that portion which asserted that 
‘“had the federation followed the boilermakers’ invariable 
rule when .the latter were the aggressors, and allowed work 
to proceed pending negotiations, the society felt satisfied 
that an amicable settlement would have been arrived at long 
since.’” They also dealt with the statement that only 
23 hours’ notice of the lock-out was received at the boiler- 
makers’ headquarters. 

Messrs. Biggart and Mothersole’s communication gave 
practically a history of the whole dispute, its origin and pro- 
gress, with most of which our readers will be familiar. 
Reference is made to the fact that certain of the forty-one 
representatives of the men who were present at the York 
conference did not carry out their undertaking to recommend 
the men to accept the proposals of that conference. It was 
pointed out that the proposals so submitted were not merely 
proposals of the employers, as might be inferred from Mr. 
Hill’s letter of the 8th, but were proposals mutually agreed 
to by both sides after prolonged negotiations and interchange 
of views between the men’s specially elected representatives 
and the employers, and were of such a nature that every 


to recommend to his constituents for acceptance. It is 
acknowledged that what Mr. Hill states about work pro 
ceeding pending negotiations is the ordinary procedure, 
but it did not apply to the present situation. The refusal to 
work pending negotiations came from the men, and the 


| masters dispensing with the services of the men was subse- 


| 





quent to this breach. It is affirmed very emphatically by 
the employers’ joint secretaries that the boilermakers were 
the aggressors ; the masters were merely the defenders ; that 
the boilermakers’ action was a distinct breach of the agree- 
ment, and the masters’ action was taken to ensure a general 
adherence to it. In the latter it is stated that ‘* the Shipyard 
Agreement, which was made in March, 1909, was entered into 
with 17 trades unions, of which the Boilermakers’ Society was 
one, the late secretary of that organisation having acted as 


negotiations. Since that date one other union had signed 
the agreement, the signatories now being 18. One of the 
conditions of the agreement is that there should be no 
stoppage of work in contravention of that agreement, or until 
the procedure therein laid down has been exhausted. In the 
event of any stoppage occurring, entire freedom of action is 
reserved to both parties, notwithstanding the provisions of the 
agreement. TheShipyard Agreement has been loyally observed 
by practically all the trades unions concerned, The repeated 
breaches of the agreement which have occurred have heen by 
members of the Boilermakers’ Society. The immediate 
cause of the lock-out was the occurrence of two stoppages of 
work, and details of these strikes are given, while attention 
is called to the fact that, though the executive council of the 
Boilermakers’ Society gave instructions for resumption of 
work, they failed to secure it. Some days afterwards, when 
the executive board of the Shipbuilders’ Federation met at 
Carlisle, work had not been resumed in either case, nor was 
there any indication of a resumption. Therefore, notices 
terminating the employment of all members of the society in 
the federated shipyards and ship repairing establishments 
were posted, to take effect on September 3rd. In addition 
to these two cases, which were the immediate cause of the 
lock-out, there were three other stoppages of work in pro- 
gress, also breaches of the national agreement. Repeated 
warnings, over three months or more, were addressed by the 
employers’ board to the boilermakers’ board as to the 
inevitable result of the constant breaches of the shipyard 
agreement by the members of the society. In June it was 
pointed out to the latter that, in spite of the provision that 
there should be no stoppage of work, twenty-seven stoppages 
by members of the Boilermakers’ Society had up to that time 
been reported to the Employers’ Federation. The serious- 
ness of the position even in June was so apparent that the 
executive council of the men’s society issued a special circu- 
lar to the branches, in which they reported that the 
employers had stated that, without further warning, they 
would on the occasion of the next stoppage lock out all the 
members of the Boilermakers’ Society at the shipyards in 
thethree kingdoms. That circular apparently had little effect, 
for between June and the middle of August nine further 
stoppages of work occurred. It was asserted that the 
executive council of the Boilermakers’ Society failed to 
punish their recalcitrant members, though their rules 
provided for such punishment, and this laxity was admitted 
by Mr. Hill. That was why the employers called for 
assurances and guarantees that those who were guilty of 
breaches of the agreement should be properly punished in 
accordance with the rules. 

The letter concludes as follows :—‘‘ The occurrence of the 
adverse notes only strengthens the employers in their con- 
viction that it is essential that satisfactory assurances should 
be given. The lock-out was necessary in order to obtain 
those assurances. It cannot be terminated until these have 
been obtained. To withdraw the lock-out notices, as you 


suggest in yours of the 8th inst., would not only stultify the | 
Federation in the action they have taken, but would no | 


doubt greatly weaken the efforts of your Executive Council 
and representatives to secure from your members an honour- 
able observance of the terms of the shipyard agreement to 
which, through their officials, they are parties.”’ 

The employers’ board at the meeting referred to above 
received the report of the emergency committee, which had 
had an interview last week with the President of the Board 


| to a termination. 
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of Trade, and the latter also has met the executive of the 
Boilermakers’ Society at Whitehall this week to confer with 
them respecting the dispute. 

A private special general meeting of the General Federation 
of Trade Unions was held in London yesterday to decide 
upon the procedure to be adopted with regard to further pay- 
ments by the federation in connection with the boilermakers’ 
dispute. Tho federation council have tiken an unusual 
course in holding a national council, but the point at issue 
as to how far dispute benefits can be sanctioned where a 
difference of opinion exists among the leaders and the rank 
and file of a society is of great momént to the financia] 
stability of the federation. 

Lock-out pay was made as usual last Friday, notwith. 
standing the repeated statements that thefunds of the society 
were exhausted. Mr. Hill has sent a circular to the 
branch secretaries, in which he says the executive have not 
sufticient in the general fund to repay the loan from the 
superannuation fund, and their law agent and chartered 
accountant have indicated that the executive had no power 
to utilise the superannuation reserve further for the payment 
of lock-out benefits or any other purpose than the super- 
annuation. The executive are, however, in communication 
with several public men, with a view to obtaining a loan, but 
one of the stipulations is that there must be unanimity and 
loyalty within the ranks. This question will be definitely 
put before the branches shortly. Meanwhile, the committee 
are devising other schemes for raising money. Mr. |{il| 
mentions in his circular that the society has received £140 as 
the outcome of a voluntary levy from the Belfast members, 
who are now paying 2s. 6d. per member per week, and this 
is expected to realise £200 per week. ‘The council commend 
this to other districts. 

The executive and Labour Party have taken steps to bring 
pressure to bear upon the Admiralty and Board of Trade to 
compel the employers to withdraw the lock-out notices. In 
accordance with this, in the House of Commons on Friday 
evening last, Mr. Duncan (Barrow-in-Furness), one of the 
Labour members, asked the First Lord of the Admiralty 
whether the various Admiralty shipbuilding contracts were 
being proceeded with, and whether the work was to be com 
pleted in the specified time; and, if not, what action his 
Board was taking in the matter. Dr. Macnamara, for the 
Admiralty, replied that all Admiralty shipbuilding contracts 
were being proceeded with. With regard to the armoured 
vessels being completed under contract, so far as the gun 
mountings and machinery were concerned, the progress of the 
work was satisfactory ; and as to the mills, it could not be 
said that thecontract dates for completion were as yet 
seriously affected. With regard to the armoured vessels now 
under construction in the dockyards all sections of the work 
were well in hand. Replying to Mr. Watt, who has asked 
whether the lock-out was not interfering with the work of the 
Government, and was pressure being applied to bring the lock 
out to an end, Dr. Macnamara said he hoped the hon. member 
would not press him in the matter. He was very anxious 
that nothing should be said by him or anyone else which 
would render more difficult any negotiations between the 
parties. The labour members were hopeful that the 
Admiralty would bring pressure to bear on the firms having 
contracts for war vessels, so as to get them to break away 
from the Employers’ Federation and end the lock-out. 

It was reported in London commercial and monetary 
circles that the lock-out was practically at an end, and that 
an agreement had been made between the contending parties. 
Evidently those who originated the false statement were con 
fusing the boilermakers’ with the engineering dispute, in the 
latter of which a basis of agreement had been arrived at for 
an advance of wages. 

Reports of great distress among the workpeople on Tyneside 
are received, and there are 30,000 people out of work there ; 
yet at the football match between Newcastle and Sunderland 
teams on the ground of the former on Saturday nearly 
60,000 attended, of whom 56,000 paid their shillings and six 
pences. An attendance like that was not looked for in such 
times as the present. 

At a mass meeting of Durham miners held at High Spen 
near Newcastle-on-Tyne, it was decided to ask the executive 
council of the Durham Miners’ Association, to place at the 
disposal of the Boilermakers’ Society a loan of any sum up 
to £50,000 to assist them in their present difficulties. A 
second resolution was passed to the following effect :— 
‘* Seeing that the first principle of trade unionism, the right 
to manage our own affairs is at stake, we make common 
course with the boilermakers, and make a grant to them of 
£10,000 in addition to the loan of £50,000.’’ These recom 
mendations have been sent to the Durham Miners’ Associa 
tion. The Sunderland railwaymen have requested their 
general secretary to call the executive council together to 
sanction a loan of £30,000 to the boilermakers. They also 
request that power be given to all centres of the North 
Eastern Railway to hold mass meetings with a view to with 
draw their labour on or about December 12th, in support of 
thelocked-out boilermakers, as it is the opinion of the railway 
men that some drastic action is required to bring the lock-out 
It is stated that other trades unions have 
offered to lend £90,000 in the aggregate to the Boilermakers’ 
Society to carry on the war. 

It is reported that the Scotch shipbuilding firms will close 
their yards either this or next week, and keep them closed 
until after the holidays. As it is, there is very little work 
being done, partly because of the severe weather, and partly 
because of the stoppage of the platers, &. 

A meeting was held at the Board of Trade yesterday 
between representatives of the Boilermakers Society and Mr. 
Askwith, K.C. At the time of writing it was not known what 
was the result of this meeting, but it is understood that it 
was held so that the Board of Trade might ascertain the 
real reasons why the agreements which had been twice 
endorsed by the Employers’ Federation and the Executive 
Board of the Society, were objected to. It is further under- 
stood that, in addition to the executive of the society, 
delegates from different districts, and specially elected 
representatives from the principal sections affected by the 
dispute were present at the meeting. 








Heart transfer through the walls of a pipe at any point 
is stated by Mr. W. Musselt, in the Zvitschrift of the Society of 
German Engineers, to be independent of the velocity, density, and 
specific heat of the Huid in the pipe, but is directly proportional 
to the coefficient of heat conduction and inversely proportional to 
the diameter of the pipe. 
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RAILWAY MATTERS. 


Central Paraguay Railway Company has presented 
for a concession for an electric tramway and power 
| motor car service, improving on the conditions of that 

sented by Senor Carosio. Reductions are offered in freights, 
ake wzes, and in price of electric power, and the company contracts 
~ymence work thirty days after~the plans are approved ; 
f the lines will be opened to the public, and the power 
leted, within 18 months of the signing of the con- 
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On the 10th instant the Great Northern Railway 
and) Company opened the remaining portion of the Armagh 


al , ; 
(Ie Castieblayney Railway for passenger and goods traffic as from 
Keady to Castleblayney—ten miles—the first portion of eight 


miles length from Armagh to Keady having been opened in May 
of last year. This new line, states the Railway Cazette, provides a 
through rail connection across the county of © Monaghan, and 
places the surrounding district in direct touch with the important 
centres of the company’s system, constituting a considerable 
facility for the public. 


On the — of the new tramway from Brockley- 
lane to Forest Hill, which will probably be about the end of this 
year, the length of single tramway tracks worked electrically by 
the London County Council will amount to about 250 miles. Of 
this amount, about 214 miles are laid with the underground 
electrical conduit, the remaining 36 miles being worked from over- 
head conductors, The greater portion of the horse-drawn tram- 
ways acquired by the Council has now been converted to 
electricity ; and at the present time there are only about 15 route 
miles of the horse systems not dealt with. 


We hear that the Board of Trade has given its decision | 


in the question at issue between the Scarborongh Corporation and 
the Tramways Company as to the running of a winter service of 
cars in Scarborough, The decision is that the circumstances call 
fora limited service of tramears during the winter months. 
winter service required, according to the award of the Board of 
Trade, is -A twenty minutes’ service between the harbour and 
Sealby-road, +/@ Falsgrave-road; a twenty minutes’ service 


between the harbour and Scalby-road, 7/4 Prospect-road ; and a | 


half-hour's service along Aberdeen-walk, Castle-road, and North 
Marine-road, 


AccorDING to a contemporary, an officer of the trans- 


portation department of the Russian empire has been trying to | 


jearn if it would not be possible to have express trains run a little 
faster. On the great Nicholas Railway, 400 miles long, between 
St. Petersburg and Moscow, the fastest train heretofore has been 
eleven hours on the road. 
announced that one train will, in future, make the journey in nine 
hours ; but doubts are expressed whether, with the present condi- 
tion of the road, such speed will be safe. As each of the terminal 
cities hasa population of more than a million, it would seem proper 
to make the road fit for such speed, if it is not already. 


From a recently published report it seems that the 
Dunoon ‘Town Council has agreed to the proposal of a private 
company to lay down a tramway for Dunoon and Sandbank. The 
company is prepared either to provide the power or to take it 
from the Council. This means the erection of works and an 
application for a Provisional Order. It looks as if the private com- 
pany were to be allowed a fairly free hand both as regards the 
provision of power and the getting of the necessary Order. 
only stipulations the local town council makes are that the company 


shall bear all the initial expense, that there shall be no overhead | 


trolleys, and that the main street be laid with whinstone setts and 
the other parts of the route with tar macadam. 
further characteristic condition that the cars shall not be run on 
Sundays. 


Ir is stated in the Railway Gazette that Mr. Bowen | 


Cooke, Chief Mechanical Engineer, London and North-Western 


Railway, reports that the 5000th locomotive will be turned out at | 


the (rewe Works next year. In 1866 the 1000th engine was turned 
out, Mr. Ramsbottom being then the company’s locomotive 
engineer, and the 4000th was completed in March, 1900, under the 
late Mr. Webb. The 5000th engine will probably be one of a new 
type of passenger tank engine, with the 2-6-4 wheel arrangement, 
and in point of size should exceed any other tank engine yet con- 
structed for passenger traffic on any British railway, excepting the 
Great Eastern ‘‘ Decapod.” In all twenty of this class are to be 
built. They will be fitted with the water pick-up apparatus, with 


the addition of an extra scoop to enable a supply to be taken up | 


when travelling bunker first. The cylinders will be 18in. in 
diameter, and the coupled wheels 5ft. 6in. 


AccorDING to a consular report for the year 1909 on 
the trade of the consular district of Bilbao, considerable interest is 
being shown in the construction of new railways. The Great 
Central Railway of Spain Company, Limited, has been formed in 
Landon to acquire the Vasco Castellana Company which owns con- 
cessions covering the route for a more direct and shorter line 
between Bilbao and Madrid than the existing Norte Railway. 
The new line is to be constructed by ‘The Spanish Railways, 





Limited,” also recently formed in London, and it is expected that | 
work will be commenced as soon as an agreement with the deben- | 


ture holders of the Vasco Castellana Company has been definitely 
settled, The Great Central Company also intends to bnild three 
lines in Castille, under the Secondary Railways Law, which will 
act as feeders to the main line, and assist in the development of 
oe with considerable agricultural, mineral, and timber poten- 
lalities, 


We understand, states Electrical Engineering, that 
considerable progress has been made in the scheme for running 
trolley omnibuses in Leeds, in accordance with the powers recently 
acquired by the Corporation. The route over which powers have 
heen obtained is about four miles in length. On about a mile of 
that a tramway is already in operation, and the railless vehicles 
will use the ordinary trolley wires for the positive current, and 
additional wires, one on ens | side, will be put up for the negative 
return. This part of the overhead equipment is by side poles and 
bracket arms, and the same method will be continued along the 
new part of the route. The number of vehicles with which a start 
will be made is four, and contracts for the complete vehicles have 
been placed. ‘The body will have a single deck with 28 seats on 
cross benches. As the route is very thinly populated, and the 
traffic will be light, it is anticipated that it will not be necessary 
t» employ a conductor, and therefore the entrance and exit is 
alongside the motorman. 


AFTER innumerable delays, states the Railway News, 
there is, it appears, at last a prospect that the Derwent Valley 
Light Railway. to conneet the York and Selby districts, will 
shortly be commenced. The contract for the line has been pro- 
visionally let to a well-known Westminster firm to construct the 
line including fully equipped stations with warehouses and all 
necessary appliances wad machinery complete, for a sum of £80,000, 
or under £5000. mile. Taking the Foss Islands branch of the 
North-Eastern Railway in the neighbourhood of York as the 
‘tarting point, the new railway, after pursuing a course of a little 
over 16 miles, with connections, will rejoin the North-Eastern at 
Cliffe Common, near Selby. The intermediate stations will be 
Oshaldwick, Four Lane Ends, Elvington, Wheldrake, Thorganby, 
‘nd Skipworth, and there will be halts at Dunnington and East 
and West Cottingworth. Other villages contiguous to the route 
‘re Murton, Kexby, Newton-upon-Derwent, Sutton-upon-Derwent, 
North Duffield, and Sonth Duffield, 
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NOTES AND MEMORANDA. 


Piror tubes have been used for measuring the water 
used by the Ontario Power Company, and in experiments to secure 
their rating Professor H. C. Berry found that the conditions under 
which a tube is rated should be as nearly as possible those under 
which it is used as a measuring instrument. 





Ar the ordinary meeting of the Royal Society, held on 
November 10th, a paper was read on ‘‘The Conduction of Heat 
through Rarefied Gases,” by I’, Soddy and A, J. Berry. The 
thermal conductivities of argon, helium, and hydrogen at very low 
pressure have been examined in greater detail with new and im- 
proved apparatus. The general conclusion is that the conductivity 
at low pressures varies less with the nature of the gas and with 
the temperature of the experiment than is to be expected from 
kinetic considerations, 


THERE are some 190 motor cars in Bilbao, almost all of 
which are of French manufacture. Only two British cars are 
known to this Consulate and these were brought out by an 
Englishman. Several French makers are represented by agents 
and they sell their cars delivered at the Spanish frontier, from 
whence a short run on good roads brings them to Bilbao, in this 
way economising heavy packing and sea charges which imports 
from the United Kingdom would incur. Purchasers in this dis- 
trict buy good powerful cars to cope with the steep gradients of 
this part of Spain. 


THE American Machinist gives the following method 
for removing a stubborn nut after all ordinary methods have been 
tried. The instructions given are to heat an open-end wrench that 
fits the nut, and while hot place it on the nut and allow it to 
remain for two or three minutes. 
| expand, and it can then be taken off with ease. A heated wrench 
gives much better results than a blow torch, as the torch will heat 
the nut and bolt at the same time, where the hot wrench only heats 
the nut. Any nut which resists the hot wrench will pear: have 
to be split to take it off. 





Cracks in concrete beams, states the Hnginecring 
| Record, were caused ina factory building by strips embedded in 
the bottoms of the beams for the attachment of pipe and wire 
| supports. The nailing strip was 2in. by 3in. in section, laid flat 

and attached to the beam by bolts embedded in the concrete. 
The strip was set into the beam, its bottom flush with the under 
side of the concrete. Many of the beams cracked from one of the 
upper corners of the strip to the outside. The concrete was 
| poured in ‘dry, hot weather, and from an examination of the 
beams the superintendent-in-charge concluded that the nailing 
strip had taken water from the concrete, thus weakening the latter 
| so that it was unable to resist the force developed by the swelling 
| of the wood. 


Tue Lokalanzeiger states that at the Congress of 
Shipbuilding Engineers Herr Frahm read a paper demonstrating 
upon a model the effects of his invention of a pitching tank, 
which consists of U-shaped tanks extending from port to star- 
board through the hold. Water in them rises and falls as the 
ship rolls so as to neutralise the rhythmical movement of the 
latter. The tanks have been tested on the two Hamburg-American 
liners Ypiranda and Corcovada. These vessels plying between 
Buenos Aires and Hamburg this summer without tanks rolled up 
to eleven degrees on each beam. This was reduced to two degrees 
when the tanks were in operation. The Hamburg-American Line 
| has directed the tanks to be placed in the 60,000 tons steamer 
recently ordered. 


| THE principle of “ concealed lighting " is rapidly gaining 
way, and it is predicted that within a few years it will be almost 
universally put into practice. The system of putting the sources 
of light in plain view is wasteful becanse the dazzled eye demands 
a greater flooding of the air with diffused illumination in order to 
see clearly. When the light source is concealed a far less 
intense illumination is required. In the reading-room of the 
British Museum the artificial illumination is only seven one- 
thousandths of daylight, at the woolsack in the House ‘of Lords 
only six one-thousandths, and at the clerk’s desk in the House of 
Commons only one twelve-hundredth ; yet in all these cases the 
amount of illumination is satisfactory, because there is no 
‘*stabbing ” light from visible sources. 


AccorpINnG to the Chemical Trades Journal the newly 
established industry for the manufacture of spirit from the waste 
| lyes of sulphite wood-pulp mills is being rapidly developed in 
Sweden. The pulp mills of Sweden are capable of producing 
| annually about 25 million litres of absolute alcohol; a mill at 

Lirkrudden has already an output of 600,000 litres per annum, and 
| it is shortly expected that this mill will be producing 1,200,000 litres 

per annum. It is admitted that the future prospects of the 

development of the industry will depend largely upon the cost of 

production, the amount of taxation, and the demand. The latter is 
| of particular importance, for since the sul phite pulp spirit is a sort of 
denatured alcohol, new industrial sources of consumption will have 
to be opened out. The spirit can be produced at a cost of 1.2d. 
| per litre, but as the tax on production becomes heavier as the 
production is increased, a mill producing 60 tons of cellulose a day 
would be able to produce 1.3 million litres per annum at a cost of 
about 17s. per 100 litres. 


| 
| Tuer rain tree of Peru grows very large, is rich in 
| leaves, and is called by the Indians tamaicaspi. It has the power 
| of collecting the dampness of the atmosphere and condensing it 
into a continuous and copious supply of rain. In the dry season, 
when the rivers are low and the heat great, the tree’s power of 
| condensing seems at the highest, and water falls in abundance 
| from the leaves and oozes from the trunk. The water spreads 
| around in veritable rivers, part of which filters into the soil and 
| fertilises it. These rivers are canalised, so as to regulate the 
| course of the water. It is estimated that one of the Peruvian rain 
| trees will on the average yield nine gallons of water per day. 
In a field of an area of one kilometre square, that is 3250ft. each 
way,can begrown 10,C00 trees — from each other by 25 metres, 
| This plantation produces daily 385,000 litres of water. If we allow 
for evaporation and infiltration, we have 135,000 litres or 29,531 
gallons of rain for distribution daily. The rain tree can be culti- 
vated with very little trouble, for it seems indifferent as to the 
soil in which it grows. The tree increases rapidly, and resists both 
extremes of climate. 


AN article in the Builder deals with a novel type of 
timber construction evolved by Mr. Otto Hetzer, of Weinar. In 
this new method the cross sections of timber beams are adapted to 
actual stresses as in the case of riveted iron structures, and this is 
carried out by means of a composite beam with variable cross 
sections in each given portion. A special glue being required, 
capable of forming an inseparable whole out of a number of com- 
posite parts, Mr. Hetzer seems to have succeeded in producing one 
which possesses the required rapidity of binding, resistance against 
atmospheric influences, and the property of increasing in hardness. 
The Hetzer compound beams are composed of three longitudinal 
layers, the uppermost of which is a wood characterised by a parti- 
cularly high compressive strength, such as red beech, and the 
lowermost of a wood of great tensile strength, such as pine ; the 
central portion need not be of any specially resisting material. 
An upward parabolic curvature is imparted to the central wood, 
so that in the central cross section, submitted to the highest 
stresses, the whole of the deflection thrust is dealt with by this 
»arabolic core and the lowermost layer. Satisfactory tests of these 
Sates have been made at the Institute of Charlottenburg. 
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MISCELLANEA, 

Accorpinc to the Electrical Engineer, Germany's 
highest summit, the Zugspitze (9700ft.), has now been made into a 
wireless pernagers 3 station. The station on the top of the peak 
communicates with the station at Norddeich, and supplies Green- 
wich mean time to vessels navigating the Mediterranean. 


Tuer scheme for the tunnelling of the river Humber, 
which has again been revived, was recently discussed at « meeting 
of the Hull City Council. The deputy-chairman of the Parlia- 
mentary Committee said if a substantial scheme were brought 
forward it would be very favourably considered, ‘The sub-com- 
mittee had had an interview with the promoter, and, providing 
the scheme seemed good and of a substantial nature, there was not 
the slightest doubt the Parliamentary Committee would carefully 
consider it and report to the Council. 


Accorp1nG to the Electrical World, one of the elec- 
tricity supply companies in Indianapolis is erecting a Corliss 
engine in one of its suburban stations, where 10,000 kilowatts of 
turbine plant is already in operation. The power business, to 
which this company chiefly confines itself, has increased 66 per 
cent. during the past year. The erection of this extra source 
of power has been accompanied by the conversion of many isolated 
plants, one of the largest of these being the 250-kilowatt steam 
turbine and auxiliary plant of the Sanitary Can Company, at 
Indianapolis, for which a motor drive was substituted. 


American Vice-consul G. Carlton Woodward, Dawson, 
Yukon Territory, reports that one gold mining company is building 
a six-mile ditch capable of carrying 20,000 miners’ inches of water 
to supply a power-house for furnishing electrical power for dredges 
which it intends building in the near future. It also intends 
furnishing power to other dredging companies. Part of the 
machinery for this plant has already arrived at Dawson, and, the 
balance is on the way. The company contemplates increasing the 
size of the ditch and adding to the power-house in a short time. 
The machinery and supplies for this power-house were principally 
purchased in the United States. 


Ir is reported in the Building News that in Portland, 
Oregon, a civic improvement commission, under the chairmanship 
of Dr. T. R. Wetherbee, with Mr. Bennett, the municipal architéct, 
as professional adviser, is hard at work studying a town plan which 
shall take care of the demands of a large future expansion, so far ax 
it can be foreseen. In both Portland and Seattle the harbour 
problem is the key to the transportation situation, and Seattle, 
under the direction of a civic improvement league, with Mr. 
Bogue as expert, is studying the wisest expenditure of a recent 
bond issue of 1,750,000 dols., to be devoted entirely to harbour 
improvement, but as part of the general town plan. 


Tue result of the first engineering competition of the 
United States navy, which lasted from July 1st, 1909, to June 30th, 
1910, has been made public, and the Nebraska and Preble are 
announced as the trophy winners in the battleship and destroyer 
classes respectively. This is the first competition of its kind con- 
ducted in the United States navy, and prizes of an aggregate value 
of 5000 dols. (£1030) were awarded to the winners. The saving in 
coal consumption alone during the year as a result of the economy 
attendant upon this competition is estimated at about 1,000,000 
dols. (£205,000). Large savings have also been made in repairs, 
in the consumption of lubricating oil, and other supplies. 


WE hear that the Lord Mayor of Birmingham has 
received a very cordial letter, signed by Mr. W. F. Goss and Mr. 
C. W. Rice, acting president and secretary respectively of the 
American Society of Mechanical Engineers, expressing the 
American visitors’ great appreciation of the hospitality and special 
consideration extended to them during the joint meeting in 
Birmingham of the Institute of Mechanical Engineers and the 
American Society. The members of the latter society passed a 
resolution of thanks to the Lord Mayor of Birmingham and the 
Birmingham Reception Committee in July last, and this has now 
been supplemented by a special letter of grateful acknowledgment. 


Tue report of the British Consul at Bilbao confirms, to 
a large extent, the observations of the Austro-Hungarian Consul 
at Barcelona as to the need for capital and enterprise to build up 
industries in Spain. Last year the works near Bilbao produced 
about 1500 tons of steel tubes. Their best qualities are said to be 
somewhat inferior in finish to those imported from the United 
Kingdom, but under the Customs tariff they can be sold at lower 
rices. The works producing brass and copper tubing, sheets and 
dstead ornaments are owned by a British firm, which does a 
yearly increasing trade, practically monopolising the Spanish mar- 
ket, whilst also exporting considerable quantities to Spanish- 
speaking America. In the production of tin-plates there was a 
decrease of 4575 tons. 7 


Unper the heading of “London Notes” a provincial 
contemporary states that one of the works to be undertaken by 
the new Port Authority is to make a complete survey of every part 
of the Thames from Teddington Weir, where its jurisdiction begins, 
to Warden Point in Kent, which is the limit seaward of the Port 
of London. This is a distance of seventy miles, and the whole is 
to be charted in a manner never previously attempted. It is also 
intended, for the greater efficiency and continuity of working, to 
divide the river between London Bridge and the sea into three 
sections, and the survey will be made in this manner, so that exact 
details of the channels, flats, and mud banks in each section shall 
be well known—a knowledge which has, unfortunately, hitherto 
been far from complete. 


On October 15th the magnetic survey yacht Carnegie 
left Para, at the mouth of the Amazon, under the command of 
Mr. W. J. Peters, bound for Rio de Janeiro. Since leaving 
Brooklyn last June on her present cruise of three years in the 
Atlantic, Indian, and Pacific Oceans, this vessel had covered nearly 
7000 miles up to Para, during which portions of the first cruise 
were several times intersected by the introduction of loops. It is 
reported that the magnetic results obtained on the present cruise 
up to Para have fully confirmed the errors revealed by the first 
cruise in the existing magnetic charts of the North Atlantic. From 
Rio de Janeiro the Carnegie will proceed to Monte Video and Buenos 
Aires, and thence across to Cape Town. where she is due towards 
the end of March, 1911. At the latter port the director expects 
to rejoin the vessel, and be with her on the portion of the cruise 
in the Indian Ocean. 


A BritisH consular report on the subject of the 
electrical industry in Germany states that the activity which pre- 
vailed during 1908 continued during 1909, and that in general the 
profits made during last year can be regarded as satisfactory. 

his activity was probably due to some extent to the increase in 
the application of electricity to various industrial purposes. The 
demand for large turbo-dynamos declined, but a marked increase 
took place in the sale of small and medium sized machines. 
Despite the depression which existed in the iron industry at the 
beginning of the year, important orders were received from mine 
owners for power generators, while a considerable portion of the 
activity was caused by the requisitions for the navy. The German 
export trade was.hampered to some extent in consequence of in- 
creased duties imposed by foreign countries, and competition on 
the part of Belgium and Switzerland was keen. The proposal to 
levy a tax on electricity was abandoned in favonr of a tax on ligbt- 
ing materials ; thus carbon lamps are taxed from 4d. to 6d., and 
metal filament lamps from 1d. tols., for sizes from 15 to 200 watts, 
with increments of 3d. to 5d. for every further 100 watts. A tax 
of 1s. each is payable on mereury vapour lamps up to 100 watts, 
and Is. for every additional 100 watts. Carbons for arc lamps are 
taxed from 7d. to 1s. per kilo, 
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Fig. 13—CUBE CONCRETE MIXER 














Fig. 4—THREE-QUARTER YARD CONCRETE MIXER 
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TO CORRESPONDENTS. the stoves, and partly to make steam in the thirteen 
Lancashire boilers, which varied little in dimen- 
£7 In order to anoid trouble and confusion we find it necessary to sions, being about 32ft. long and 7ft. 6in. in diameter. 


find inform 
8 that letters of inquiry addressed to the public, and _ rf 
pte Ryay Mihm cag Soong ng atl « ~M. Some of them were of steel, some of Best Best 
by yy a large envelope loploly directed by the savtior to hienaelf and stamped, Crown” iron. The pressure was low, only about 
t answers ma, for wa ir destina- . 
tion, No notice can be taken of communications which do not comply | 45 lb. Although several persons saw the explosion, 
«See a i ii as Cae there is only circumstantial evidence as to which 
8 for ti ‘ion in THE ENG or ining . ¢ ‘ 
qucetions, should bo ssompantes by the ms ond address of the writer, eneae ee — ue is rage room, oe 
preg, good 16 was oO. . e canno oO 
whatever pot bye taken of anonymous communications, ever, to dou & f 
fea We cannot undertake a return drawings or manuscripts ; we must, better than — the an Bg the — 
therefore, request correspondents to keep copies. missioners in their own words :— e explosion, 
in our opinion, originated in No. 7 boiler, which 
ale burst from over-pressure, the explosions from the 
M. W.—See Harbord’s “Metallurgy of Steel,” and the Iron and Steel | Other boilers resulting from the bursting of No. 7. 
" arene Semen Sune snes arene POaeD Oe sail No. 6 boiler was crushed in on the right side and 
ARAFFIN.—We have never come across tubes of excentric section, and ‘4 x 
— say rang engl they are ppc ey = Fg only .“—- a exploded, the flue tube on that side ey. also 
small quantity for experimental purposes, they cou e made. ave ° 
you asked Stewarts ond Liopés if pete help you? crushed in. The blow against the side of No. 8 
.P.P, “lt is quite impossible to lay down a hard-and-fast rule as to the boiler caused all the rivets in one of the circum- 
rice to id for partnerships. So much depends on cir tances, ‘ ‘ p 
eg the Sof the Grapelenne” of the business, the proportion of work ferential seams to shear, and the boiler then burst. 
which the incoming partner may have to do, and the prospects of the |The sides of No. 5 boiler were crushed in, the shell 
usiness itself. Speaking quite. generally, two years’ purchase of the ge ° : 
half share of the profits; that is to say, the amount of one full year’s | plate failing in consequence through the rivet holes 
profits would not be an out of the way price to pay e would, however, | : * * = ° 
strongly advise that a chartered rd aneaon recognised standing In one of the circumferential seams, and this boiler 
should be called in. also burst. The minor explosions from Nos. 4, 3 
——_—_——— and 2 boilers were similarly caused by the sides of 
MEETINGS NEXT WEEK pager fora renee 
oan / ar - 4NO. 
RONTGEN Society. — Thursday, December Ist, at 8.15 p.m., at 20, | boiler arose through the passage to the stop and 
Hanover-square. Paper, ‘‘ Osmotic Growths,” by Dr. Deane Butcher. fet lv bei blocked f the inside of the 
INSTITUTE OF MARINE ENGINEERS.—Monday, November 28th, at 8 p.m., 8a 6 y va. ves e1Dg ocke rom 6 ins 
at 58, Romford-road, Stratford, E. Discussion on Mr. Durtnall’s paper, boiler when it was empty, and there being no outlet 
“The Internal Combustion Engine.” f th t ted t th ressure 
LIVERPOOL ENGINEERING SocieTy.—Wednesday, November 30th, at 8 p.m., OF © steam genera : 0 Canaps, © pre 
at the Royal Institution, Colquitt-street, Liverpool. Paper, “The Control | accumulated until the boiler burst. 
of Fuel Supplies,” by Mr. J. B. C. Kershaw, F.1.C. a . P og 
Tue Rovat Scorrish Society or ARts.—Monday, November 28th, at| The first point for consideration is the alleged 


© Banca beter tre Pinched an Pha Nogical Ettore at ths | blocking of the stop valve orifice. It appears that 
x- —- _ ape many De. Deweon ee a" * Model illus- | the usual practice at the works is to keep a boiler 
“ae ieee or ca Simian Shania. November 29th, at always off for cleaning. No. 5 was laid off and 
8 p.m., at Great George-street, Westminster, S.W. Ordinary meeting. | cleaned on. Monday and Tuesday, the 12th and 13th 
Henry Kelway Guver Bamber, Amor, Inst Ck Wednesday, November | Of September. On the evening of the latter day it 
ee aceindlg Tag Kew ey og al cmnierensmniere was filled and steam got up in it. No. 6 was 
Rorai Society or ArTs.—Monday, November 28th, at 8 p.m., at John- similarly treated on Wednesday and Thursday, and 
ie tolee Pe oA Lecture: ‘nie wees Sk r was started again on Thursday night; and No. 7 
4.30 p.m. Colonial Section. ‘The Progress and Prospects of Mining in| was laid off. It was cleaned on Friday and Satur- 
Western Australia,” by A. Montgomery, M.A., F.G.S., State Mining 
Engineer to the Government of Western Australia. Wednesday, November day, was started on Saturday afternoon, and 
a fy Campbell P Ogle = “Argentina from a British Point of | exploded, as we have said, at 5.15 p.m. that day. 
Fits All the boilers were in excellent condition, clean, 
and free from grooving or pitting. They were all 
THE WHITE STAR LINER OLYMPIC. crossed above in the usual way by a main, with 
which they each communicated by a screw-down 
*,* It will interest readers of THE ENGINEER to know stop valve; and on the side of each stop valve 
that as soon as space permits a set of drawings of |case was cast an elbow, at the upper end of 
the propelling and other machinery of the White| which was a lever loaded safety valve, which was, of 
Star Liner Olympic will appear in these pages. course, between the stop valve and the boiler. Now 
some of the stop valves leak, and when a boiler is 
opened up for cleaning steam and hot water get in, 
and incommode the cleaners. To avoid this, what 
7 H E E N Gg I N E E Rk. are known as “spades” are provided. These are 
flat plates about a quarter of an inch thick. The 
stop valve joint on the boiler is broken, and the 
flanges are forced apart sufficiently to let the spade 
NOVEMBER 25, 1910. be inserted. The bolts are replaced and screwed 
up, and thus the joint is blank-flanged. As the 
safety valves are all in good order, the only way to 
explain excessive pressure in the boiler was to 
At 5.15 p.m. on the 18th of September, 1909, a | assume that a spade had been put in and forgotten. 
remarkable catastrophe occurred at the works of | About this, however, the evidence was quite clear. 
the Distington Hematite Iron Company, in Cumber- |The stop valve on No. 7 was so tight that no 
land. Out of a battery of thirteen large Lancashire | Spade was required, and none had been used. If 
boilers, four exploded violently, almost simul-|the stop valve had been left shut, then steam 
taneously. All the boilers were torn from their | Would have escaped from the safety _valve. 
seats, and several were more or less broken up, one| Further examination showed that occasionally 
being separated into two parts by the shearing of|the boiler cleaners found that although the 
rivets in a circumferential ring, an almost unique |leakage was too small to render the spade 
mode of failure. Boiler No. 7 was torn into| necessary, it was enough to worry them ; and they 
fragments, over forty belonging to the shell | were in the habit of using a curved plate of iron 
alone being collected subsequently, some from placed inside the boiler over the orifice and held up 
great distances. Happily, no one was killed, or, | by a block of wood wedged between it and the top 
indeed, hurt, save one man, who was hit by a bit|of a flue. The boiler cleaners and the fitter 
of flying brick. The Board of Trade report, pre-|employed in making the joints were all three 
pared by Messrs. Buckwell and Carleton, has only | positive that they had not used a spade, or found it 
> | just been issued, fourteen months after the event. | necessary to block up the hole in any way. The 
Due time was taken for consideration. The position of the stop valve and of the Galloway 
report is very fully illustrated and complete. tubes in the flues are such that aconsiderable amount 
The circumstances are so peculiar that the| of timbering, so to speak, must have been used to 
reporters have no doubt had great difficulty in| hold up the plate; and it is by no means easy to 
arriving at conclusions; and they are not, per- understand how this could be overlooked and left 
haps, to be blamed for the fact that their verdict is behind by the cleaners. The Commissioners flatly 
against the weight of evidence. Thisisa thing that | reject the evidence of these three men, and main- 
we frequently find as the result of Board of Trade | tain that as there is no other explanation of the 
inquiries. The reporters are but men, and they | OVer-pressure in the boilers, they must be either 
know that they must supply some explanation of | mistaken or telling untruths. 
events however unusual or unexpected; so they} Let us turn now to the character of the explosion. 
clear away final difficulties by simply mentioning | It was of akind fortunatelyrare. Just such a thing as 
that an important witness swore to a statement, | would be brought about bythe firing of a heavy charge 
and then quietly ignoring it on the ground that he| of dynamite inside. The boiler flues and all shared 
must have made a mistake. The Distington case|the common destruction. No part of the boiler 
is no exception to this rule; our readers shall | escaped comminution. The shattering of the plates 
judge for themselves. intosmall pieces is precisely paralleled by the still un- 
The Distington Ironworks stand out in the| explained explosion of a locomotive standing outside 
country. There are three blast furnaces and four | St. Lazare terminus in Paris. The boiler was blown 
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stoves. The waste gas is used partly to heat! to pieces on July 4th, 1904. We may, for the sake 




















574 


THE ENGINEER 





Nov. 25, 1910 








— 








of argument, assume that the reporters are right in 
saying that the primary explosion destroyed the 
other boilers; but this theory is somewhat forced, 
and it is noteworthy that those who heard the 
explosion say that there was only one report. Still 
confining ourattention to No.7, how are weto explain 
the extraordinary violence with which it was rent 
into fragments. At the worst, the bursting pressure 
was moderate. The Distington Company, at much 
expense and trouble, had one of the remaining boilers 
tested to destruction. It failed at 145 lb. through 
the manhole ring. There is nothing here to help 
us. But is it certain that there was a pressure of 
145 lb. in No.7? According to the evidence, fire 
was admitted to the flues at 1.45 p.m.; at 2.20 p.m. 
steam was just showing. At this rate the pressure 
at 5.15 p.m. would have been about 105 lb. It is 
said that more gas had been put on about 3.30 p.m., 
which would bring up the pressure to 145 lb. at the 
time of the explosion. We have no definite infor- 
mation to help us to arrive at a conclusion as to 
what the pressure was. 

It will be seen that the crux of the whole matter 
is the peculiar violence of the explosion. What 
shattered the plates? The accepted explanation 
of such shattering is that it is caused by the 
analogue of water hammer. The water in the 
boiler is violently projected against the plates. 
The whole stored energy is released in a 
small fraction of a second. If any of our 
readers will try to form a mental picture of what 
goes on inside a boiler on this hyphothesis we 
venture to say that he will find himself surrounded 
with difficulties. How were masses of water pro- 
jected downwards? What smashed the furnace 
tubes? What was the weight of a mass? and how 
is the flying water separated from the main body ? 
A dozen such questions may be asked and left 
unanswered. Until they are answered, however, 
we must remain ignorant of all that concerns the 
mechanism of such an explosion as that at Disting- 
ton ; and we shall do well to hesitate before saying 
that we know precisely what brought it about. 


A National Engineering Exhibition. 


THE vocation of the showman is evidently a 
profitable one, judging by the frequency with which 
trade exhibitions are being held. Of late there has 
been something approaching an epidemic in connec- 
tion with the engineering trades, and the immediate 
future promises no relief. Although some recent 
displays have been dignified by titles such as might 
convey to the uninitiated that they were of consider- 
able importance, it cannot, unfortunately, be said 
that any one of them has been satisfactory from 
a national standpoint, or calculated to enhance 
the reputation of British engineering. Nor could 
such results be anticipated from exhibitions pro- 
moted and conducted by individuals, however 
worthy. By means of attractive prospectuses, 
persistent canvassing, and formidable, but all-too- 
easily-obtainable lists of names of well-known 
men, who allow themselves to be nominated as 
“patrons,” the promotion of trade exhibitions of a 
sort seems to be easy of accomplishment. The 
results of the publicity thus gained by exhibitors 
are usually disappointing, engender a sceptical 
feeling regarding the value of exhibitions, and from 
a national point of view are misleading to foreign 
buyers. Trade rivalry will, however, always exist, 
and unless mutual and binding agreements can be 
arrived at by members of the trades concerned to 
prevent individual action in exhibition affairs, 
there will always be room for the “exhibition 
organiser.” 

Owing to the popularity which accompanied the 
introduction of the motor car a few years ago, the 
members of this industry were at once recognised 
as easy prey by the organiser, and for a brief period 
motor shows were as common as the flowers in 
spring. The trade, however, soon came to see that 
it was being exploited unduly, and that the expense 
of such shows was out of all proportion to the 
benefit received. It was therefore decided by a few 
of the more far-seeing members of the trade that 
some form of mutual agreement was desirable. 
The result was the formation of a society, which 
now embraces among its members most of the 
leading motor car builders, who bind themselves to 
obey the ruling of the society as to which 
exhibitions are to be patronised. The results 
have been most satisfactory. Instead of a 
number of small shows held all over the 
country, practically the whole of the motor car 
trade now concentrates itself upon one annual 
exhibition, which has become almost a national 
event and a source of profit to the society. The 
gas engine builders are similarly organised, but 


have hitherto been too modest to run an exhibition 
of their own. Latterly, as will have been observed 
in our pages, the machine tool builders have formed 
an association to protect their common interests, and 
especially as far as these are affected by exhibitions. 
This association is receiving the support of a large 
number of firms engaged in this branch of engi- 
neering, and ought to furnish a recognised source 
where the opinions of the members on important 
matters such as exhibitions can be obtained. 
Perhaps some day not far distant we shall find one 
or two such societies uniting to form an exhibi‘ion 
for their mutual benefit. In the meantime irom 
inquiries we have made in many directions, we 
learn that there exists a decided sympathy with 
the proposal to hold a really representative exhibi- 
tion of engineering appliances. The time, coupled 
with the commencement of a new reign, is appro- 
priate for the promotion of a national—or inter- 
national—exhibition which shall be the medium 
for demonstrating to the world, and especi- 
ally to our Colonies, that Britain is not—as is 
so frequently asserted—behind her engineering 
competitors on the Continent and in America, but 
| is as ever a force to be reckoned with in engineering 
| affairs. To be a success such an exhibition, whether 
/it be national or international, must be entirely 
independent of the showman, and must be organised 
by and for the engineering industry alone, and 
above all must be free from side shows and gew- 
gaws. 
products of our mechanical, electrical, textile and 
other branches of engineering, such an exhibition 
would, we feel convinced, not only be the means of 
attracting trade from all parts of the world, but 
| would also do more to re-establish the prestige of 
this country in engineering than all the small one- 
| man shows, we have recently seen, put together. 
Societies like those we have mentioned would 
find in this exhibition one which would comply 
with the ideals of their members, while the 
executive would be able to rely upon the support 
and co-operation of the Board of Trade. The pre- 
liminary step towards the successful promotion 
would be the formation of a consultative council 
comprising, say, the presidents of the leading 
engineering societies, to decide upon the scope of the 
exhibition, and to test the feeling of the trade 
generally. If a favourable response were forth- 
coming, the next steps would be the formation of 
a guarantee fund, the choice of site, and other 
necessary preliminaries. As regards the selection 
of a site, the final decision would probably lie 
between London and one of the provincial centres 
of manufacture, say, Manchester, both of which 
have claims to special consideration which are 
obvious. On the whole, perhaps Manchester, being 
easy of access, and being the centre of a population 
of several millions more or less interested in manu- 
facturing operations, would be the most suitable. 
But the selection of a site would not prove a diffi- 
cult matter, and if the trades concerned should, as 
seems not improbable, decide to hold a really 
representative exhibition of British engineering, no 
trouble in that direction would be experienced. 








The Management of Boiler Furnaces. 


LAST week we reproduced in our columns a 
section of Mr. Stromeyer’s annual report to the 
Manchester Steam Users’ Association, in which he 
deals with corrosion. No one can be more inter- 
esting and instructive than Mr. Stromeyer when he 
pleases, and this latest report is both in an unusual 
degree. For almost the first time we have the chief 
engineer of a boiler insurance company outspoken 
concerning the various problems which beset the 
steam user in the management of furnaces. For 
years we have insisted in these pages that the popular 
view concerning black smoke is all wrong, and that 
much harm may be done in attempts to reduce it. 
We have said that the blackness of the smoke is 
the result of the suspension in it of quite minute 
quantities of soot in a state of most minute sub- 
division; that it is so small in quantity that it is 
harmless to health, and that the real agent of mis- 
chief is sulphuric, sulphurous and small quantities in 
some cases of muriatic acid, suspended for a time 
in a cloud of steam resulting from the combustion 
of the hydrogen, and the hot air and nitrogen 
coming from the furnaces. There is no way of 
getting rid of the sulphurs save washing the pro- 
ducts of combustion. The more perfectly the 
furnace acts the greater will be the quantity of 
sulphur gases evolved. No one appeared to be 
ready to accept our statements; least of all 
| the professional and amateur sanitarians. Now 
we have Mr. Stromeyer telling us with all 
the authority which pertains to his position 





Embracing as it should the cream of the | 


the same story; and showing how unfounded 


and exaggerated is the assertion that black 
smoke represents untold waste of fuel. No one 
claims that black smoke is a delightful thing. We 


are all anxious to get rid of it; but we may pay 
too dearly for its absence if we augment the quantity 
of the sulphur gases. The late Sir W. Anderson 
was one of the first to state that while the admission 
of air above a fire would give more perfect combus- 
tion in the way of reducing smoke, yet that it would 
also almost certainly diminish the quantity of steam 
produced in a given time. Mr. Stromeyer repeats 
this, and points out that to compensate for the 
lower furnace temperature due to the letting in of 
air above the fire more coal will be burned, and the 
quantity of noxious gases given to the atmosphere 
will be increased. It is well to remember that 
Mr. Stromeyer is not dealing with laboratory 
experiments, but with the practical combustion of 
coal on a very large scale. 

Let us consider for a moment what the outery 
against waste means. Black smoke represents, we 
are told, imperfect combustion. Imperfect com- 
bustion of what 2? What is imperfect combustion ? 
Coal is a complex substance. Its principal con- 
stituents are carbon, hydrogen, and oxygen, with 
small quantities of sulphur, often present in the 
form of pyrites. When the coal is burned properly 
the carbon becomes carbonic acid, CO. The 
hydrogen combines with oxygen, and becomes water, 
which escapes as superheated steam. The sulphur 
{burns to sulphurous or sulphuric asid. Imperfect 
combustion does not affect either the hydrogen or the 
sulphur. The carbon, insteadof being burned to C O., 





| becomes inunion with oxygenC O, which still retains 
/nearly two-thirds of the value of the combined 
|carbon as fuel. The amount of heat wasted by 
| imperfect or incomplete combustion is measured by 
the weight of CO in the chimney gases. Of late 
years the practice of analysing these gases has 
come into vogue, and to the great surprise of many 
worthy writers and talkers about the smoke 
nuisance, it has been found that, as a rule, the 
percentage of C O is minute, even when the chimney 
is giving out volumes of black smoke. In fact, unless 
the supply of air is very restricted it is difficult to 
avoid the complete combustion of the carbon to CO. 
Mr. Stromeyer writes :—‘ Recently during one of 
our boiler tests it was shown that very dense black 
smoke consisted of waste gases and about 1 per 
cent. of unburned carbon, which was accompanied 
by a little unburned carbonic oxide. Such a 
case of incomplete combustion represents a loss of 
efficiency of about 2 per cent.” Yet we are some- 
times told that from 20 to 30 per cent. of our coal is 
wasted by incomplete combustion He continues: 
“The remedy, or rather makeshift, of diluting the 
| smoke with excess of air is often very expensive, 
|and should not be resorted to except where no 
|other path of escape is open. It must be remem- 
| bered that the temperature of the waste gases is, 
|say, 400 deg. Fah. higher than that of the atmo- 
| sphere, and that, even under the most perfect con- 
| ditions of combustion, this represents an unavoid- 
| able loss of about 10 per cent. If the air supply is 
| doubled or trebled, the temperature of the waste 
| gases, strange as it may sound, is actually increased, 
| and the heat loss is increased by more than 20 and 
30 per cent. respectively. The draught is also 
diminished, due to increased resistances in the flues 
and chimney, which are respectively four-fold and 
nine-fold for these increased air supplies, and the 
steaming capacity of the boiler is thereby some- 
what diminished.” The only method of purifying 
smoke lies in washing it, which, by cooling the gas, 
would ruin the draught, and would necessitate the 
use of very costly plant and large volumes of water. 
About mechanical stokers Mr. Stromeyer speaks 
with some uncertainty. Like ourselves, he favours 
the chain grate, and regrets that as attempts to fit 
it to Lancashire boilers have been failures, its use 
is confined to water-tube boilers. The great defect 
of all systems of mechanical firing is their inflexi- 
bility. They have certain conditions of all-round 
efficiency. If these are departed from trouble 
ensues. Thus if more steam is wanted it will not 
do to hurry the feeder. More than that is required. 
A new set of conditions of draught, &c., must be 
provided, and the average fireman cannot arrange 
these things. Highly skilled supervision is essen- 
tial to success. We quote again from Mr. Stro- 
meyer: “In one case a stoker was specially fitted 
to burn cheap slack smokelessly, instead of dear 
Welsh nuts, and it worked well; however, for some 
unascertained reason, Welsh nuts were fed into this 
furnace, with the result that thecast iron parts fused 
together and had to be chipped out, an operation 
which lasted two weeks. The trouble in such 











cases is that the mechanical stoker cannot speak 
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when it gets into trouble, but continues to work 
away irresistibly against all sorts of obstacles, such 
as.bent and fused bars, and other parts, until it 
tears itself to pieces. This accounts for the varied 
experiences with mechanical stokers, some working 
smoothly for years, and others costing far more in 
repairs than any saving they can possibly effect.” 

Given the requisite skilled supervision, however, 
and the mechanical stoker will leave little to be 
desired. But it must be remembered that the 
higher temperature produced may mean that as the 
heat radiated from a flame varies as the fourth 
power of the absolute temperature, a doubled tem- 
perature may mean that the plates will be called 
upon to transmit twelve times as much heat in a 
unit of time as before. Thence comes a host of 
troubles, such as burnings, cracks, grooving, collapses. 
The plates must be able to transmit heat as fast as 
they receive it; and this means clean surfaces and 
goo water. A curious difference exists between 
hand and machine firing. It may happen in any 
furnace that in one place the fire is thin, or the 
draught specially strong. An intense blow-pipe 
action ensues. Now this ‘condition cannot last 
long in the hand-fired furnace, but with the 


and the plate may be ruined. 

The great value of mechanical firing is that it 
permits the use of very cheap coal that cannot be 
burned with advantage, economy, or comfort when 


fired by hand. It has the further advantage that 
it gets rid of much toil. But it is to be observed 
that it also reduces the number of firemen 


employed. The saving of wages is, however, by 
no means clear gain to the steam user. We 
can call to mind a case some years ago in 
which the water-tube boilers of a large power 


station were hand fired. The company was 
repeatedly fined for making black smoke. At last 
it was decided to put in mechanical stokers. This 


was done at a large outlay. There was no more 
smoke. At the end of a year they were all removed, 
and resort was made to hand firing with Welsh steam 
coal. Oddly enough, a large saving was thereby 
effected in the cost of steam. Most of the trouble 
with the machine firing was due to the variable 
nature of the load. It succumbed to the peak. 
When anything like uniformity can be secured, the 
mechanical stoker is a joy for ever. But it lacks 
power of dealing with emergencies. 





Some of the methods of firing by hand to prevent | 


smoke suggested by Mr. Stromeyer, such as firing 
one side of a grate at a time, are, of course, very 
old, but none the less efficient. It is doubtful if 


the instructions given by Watt can be improved | 


upon. Finally, we may point out that where there 
is ample boiler power and a steady demand for 
steam it is easy enough to burn coal with satisfac- 
tion and without the evolution of much smoke 
either by hand or by machine. When the demand 
is variable, or the boiler power inadequate, it passes 
the wit of man to burn bituminous coal without 
producing smoks. 


The Persian Railway Scheme. 


[F certain information published in London early 
this week is to be trusted, it would appear that a 
most important railway scheme, of critical interest 
to this country and the Indian Empire, is in con- 
templation. The proposal is nothing more nor less 
than that the southern terminus of the Russian 
railway system at Baku should be joined by a direct 
railway line through Persia, Afghanistan, and 
Baluchistan with Nushki on the Anglo-Indian 
system. So far the details published do not permit 
us to follow the precise route contemplated by the 
promoters of the new railway project. It would 
appear, however, that it is intended that it shall 
pass through Seistan, on the borders of Persia and 
Afghanistan. The intervening distance between 
Baku and Seistan, we are told, will be crossed by 
the shortest route practicable, while branches will 
he constructed to the Persian Gulf, and, if neces- 
sary, to Teheran. The scheme may well be 
regarded, if the information published is authori- 
tative, as already under way. Its originators 
are Russians, and in their country they have 
already secured a strong following of banking, 
railway, and commercial interests. In view of 
the international nature of the undertaking, it is, 
however, proposed to establish a board of control of 
a cosmopolitan character. Russian, British, and 
Persian interests are to predominate, but French, 
German, Belgian, and representatives of other 
countries, will be asked to co-operate in the 
management. The line will be about 1600 miles 
long, and an early survey of the route places the 
cost of construction at twenty-one million pounds. 


If the scheme equals in practice the expectations of 
the promoters, it should be possible to travel from 
London to Bombay in seven or eight days, at a cost 
of only about two-thirds of the present fare. The 
report published states that, as far as Russia is 
concerned, there are no political objections to the 
scheme, and that it has already been in contem- 
plation in this country for over a year by “ responsible 
statesmen.” It is said to have received a 
sympathetic reception on the part of these 
vaguely indicated British officials. It is, perhaps, 
somewhat early to criticise the proposal, but 
both from the political and commercial stand- 
point, we would emphasise the necessity for 
the exercise of the most careful consideration 
before anything further is done to give the scheme 
effect. We would point out that, allowing for 
the same speed of travelling as the promoters use 
in estimating for the time occupied on the journey 
from London to Bombay, the proposed railway 
will bring Baku within two or two and a-half days 
of our Indian frontier. From the commercial 
point of view it must not be forgotten that this 
railway, if built, would have a most serious effect 
on the prosperity of the Suez Canal. It is obvious 


mechanical grate, once established, it will persist, | then that while in certain respects this country and 


India would greatly benefit by the construction of 
the railway, there are serious and weighty objec- 
tions to the whole scheme which even an inter- 
national board of control would find the greatest 
difficulty in meeting. 


Heavy Oils. 


WE print to-day in our correspondence columns 
a letter which deserves more than passing attention, 
both on account of the subject which it raises and 
the source from which it emanates. Engineers 
are in the habit of speaking of crude oil almost 
as if a definite composition was implied by 
the description. As a matter of fact, consider- 
able variations occur in such fuel, and unless 
at least the flash point and the specific gravity are 
known, there is no certainty that any one crude 
oil will be alike any other. Thus, it occurs that 


| many engines which run quite satisfactorily with 


one crude oil give endless troubles with another, 
and it is necessary in such cases that the user and 
the maker should know beforehand the specification 
of the oil it is intended to employ. It is here that 
Mr. Parker’s proposition comes in. He suggests 


that in place of the general and very vague term 


crude oil certain specific titles should be given to oils 


| of which the leading physical and chemical charac- 





teristics are known. His own firm has adopted two 
names which divide the crude product into two parts, 
and it might be possible to adopt those names as im- 
plying certaim qualities or standards, just as Petrol, 
originally a trade name, has come to be used for 
any of the light petroleum distillates, or as Daylight 
is used as specifying a certain analysis in oil engine 
tests. The matter is clearly one that requires the 
consideration of both the oil engine makers and the 
oil refiners. Probably if after further consideration, if 
it were deemed advisable, there would be no difficulty 
in bringing them together with the object of adopt- 
ing a definite classification, for, if this is one of those 
subjects to which standardisation might be applied 
without the remotest danger of checking the pro- 
gress of invention. 





THE GERMAN NAVAL ARCHITECTS. 
No. I. 


Tue Schiffbautechnische Gesellschaft met on the 
17th inst. in the Kénigl. Technische Hochschule of 
Charlottenburg. In the absence of the Grand Duke of 
Oldenburg, Geheimrat Busley opened the proceedings and 
invited Professor Stumpf to read his paper on “The 
Further Development of the Uni-flow Steam Engine.” 

Professor Stumpf began with the observation that a 
comparison of the duration of the exhaust of the steam 
from the cylinders of an uni-flow and of an alternate- 
flow steam engine showed these to stand respectively 
in about the proportion of 1 to 2 to each other. The 
steam in the former had accordingly to be passed to the 
condenser in about half the time of that of the latter. 
But there existed in the alternate-flow engine of ordinary 
design a not inconsiderable degree of pressure between 
the cylinder and the condenser, which was utilised in 
overcoming the resistances in the almost always too 
narrow exhaust passages. Considering that the time spent 
in exhausting was, in the uni-flow engine, reduced by 
half, very large exhaust passages and short leads became 
necessities. The exhaust ports were therefore about 
three times as large as those of the alternate-flow engine, 
and if the passages to the condenser were of sections 
corresponding with these large ports and were kept as 
short as possible, an almost complete equalisation 
between the internal pressures in the cylinder and in the 
condenser might be expected, an expectation which had 
in fact been realised in practice. 

The first view shown on the sheet was that of a uni- 





flow steam cylinder, the collar-like exhaust-excrescence 
on which was connected with a jet condenser of the 
same width immediately below it. Under these ideal 
conditions the temperatures in the cylinder and condenser 
were completely equalised. The next views showed a 
combination cf a uni-flow steam cylinder with a Stumpf- 
Westinghouse-Leblanc jet condenser. Like the foregoing, 
this was a case in which the results as regards pressure 
were necessarily good. The effect of this equalisation 
was that compression began with the smallest possible 
degree of back pressure, which meant again a reduction 
of the compression space and of the clearance surfaces. 
and an improvement in the thermal efficiency. The 
reduction of the exhaust period also reduced the cooling 
of the inner surface of the cylinder during its connection 
with the condenser. As soon as the exhaust ports were 
closed this cooling ceased, and the heating of the cylinder 
continued unchecked by any influence connected with 
the condenser. It was a mistake to insert such fittings 
as oil separators, valves, elbows, &c., between the uni-flow 
steam engine and the condenser. These caused great 
resistances and should be avoided. 

In the uni-flow steam engine it was made clearly 
apparent by experiments that jacketing was of greater 
importance the nearer the temperature of the working 
steam approached to that of saturated steam. The 
importance became less the greater the degree of super- 
heat. In an example for steam of 350 deg. Cent. the 
jacketing was applied to the cylinder cover alone, while 
in two others at successively reduced temperatures it was 
extended so as to include corresponding lengths of the 
cylinder itself. Between this jacket and the central 
exhaust collar a neutral zone should always be left. The 
jacketing was hottest at the cover, and the temperature 
of the walls decreased from the ends of the cylinder to the 
centre, much as did the working steam. The work- 
ing steam was rather the cooler at the ends and rather 
the hotter at the centre, but the differences were not 
great. This minimised losses due to such differences of 
temperature. The jacketing was a cause of loss when 
carried right through to the exhaust collar. A neutral 
zone must be left, causing, as it did, a great fall in tem- 
perature and a high velocity of exhaust. 

In the cases like that cited above, in which only the 
cylinder cover was jacketed, the fall of temperature 
between the outside and the inside of the inner cylinder 
end was about 30 deg. Cent., the working steam thus 
entering the jacket at perhaps 300 deg. Cent., and passing 
into the cylinder itself at 270 deg. Cent. 

Diagrams were shown illustrating the gradual diminu- 
tion of the temperature of the working steam from, say, 
300 deg. at the beginning of the stroke to the .1 atmo- 
sphere of the condenser, when the piston passed the half 
length, and the gradual rise of the unexhausted residue 
from this point to the end of the stroke. The end 
temperature, equal to the initial 300 deg. plus the tem- 
perature due to compression, amounted in the assumed 
case of superheated steam to 630 deg. Cent. in that of 
saturated steam to 425 deg. Cent. A subsidiary advantage 
of jacketing lay in the direct heating of the so-called 
“ detrimental ” parts of the cylinder walls, which act in 
reducing the temperature of the steam during the 
stroke. The diagrams above-mentioned were supple- 
mented by another giving the results of an actual 
uni-flow engine. This gave general confirmation of the 
statements already made. Of interest was the circum- 
stance that the consumption of steam of this engine of 
scarcely 300 indicated horse-power was nearly the same 
as that of an alternate flow engine of 6000 indicated horse- 
power, viz., 4 to 4.1 kilos., which was adduced for com- 
parison and described as an ordinary good result. A 
further set of comparative diagrams for engines with super- 
heated and with saturated steam showed that the working 
was equally economical in the two cases. 

In view of the above Professor Stumpf came to the con- 
clusion that the fundamental error in steam engines of 
ordinary construction was the alternating flow which 
produced periods of excessive cooling and condensation 
within the cylinder. All these ills were removed by the 
adoption of the uni flow engine, and the theoretical deduc- 
tions on which the statement was based were fully borne 
out by the results of practice. In by far the greater number 
of cases of actual practice the uni-flow saturated steam 
engine would be more economical than the types now in use. 
With regard to the application of the uni-flow system to 
locomotives, a view was shown of an engine of this type 
built by the ‘‘ Vulcan,” of Stettin, and exhibited at the 
Brussels Exhibition. This was a repeat of two others of 
ordinary type delivered two years previously. The com- 
parative performances per 1000 tons per kilometre were 
as 1 : 1.19—in favour of the uni-flow engine. It appeared 
that in actual working the uni-flow system had the 
advantage that dirt of all kinds which is apt to collect in 
the cylinder was driven out through the exhaust ports. 
When opened up the uni-flow cylinders were thus found 
to be in splendid order. The very smooth working of the 
engine was attributed to the more gradual change of the 
steam pressure and the avoidance of all concussions and 
jerks. Professor Stumpf was of opinion that the system 
was especially applicable to express locomotives. He 
further communicated the fact that the Prussian Railway 
Administration and also some foreign companies had 
ordered repeats of uni-flow engines supplied to them. 

Professor Stumpf then discussed the application of his 
system to engines exhausting into the atmosphere, for 
which be considered it well suited, and for winding 
engines for mines, in which, under certain conditions, it 
could be very conveniently employed. He then entered 
upon a comparison between the results obtained 
with the uni-flow engine and with engines of ordinary 
construction. With a steam consumption of 3.8 kilos. 
per indicated horse-power per hour and a high degree of 
superheat the uni-flow had equalled the performance of 
the triple-expansion engine. A comparison of steam 
diagrams showed to the advantage of his engine. The 
first marine engine on this principle had been built by 
the Schiffswerft und Maschinenfabrik J. Frerichs and 
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Co., of Osterholz-Schaambeck, for a trawler, and had 
given every satisfaction in working. It was followed 
by the Vulean Company, of Stettin, with a vessel for its 
own use of 400 indicated horse-power. The Hamburg- 
Amerika Linie had also made a beginning with a small 
twin-screw vessel to trade between Hamburg and Cologne, 
each engine indicating 250 horse-power. A further appli- 
cation of the principle had been made by Burmeister 
and Wain, who had decided to fit two vessels with uni- | 
tiow engines of 1000 horse-power each. | 

The discussion on Professor Stumpf’s paper was opened 
by Dr. Ing. Schmidt with the observations :—“ Where | 
there is much light there is also much shade,” and that | 
justice demanded that the great disadvantages of the | 
uni-flow engine should be shown beside its advantages. | 
Professor Stumpf had remained silent as to these, and | 
only called attention to the advantages. The speaker | 
recognised that with regard to loss of heat the uni-flow 
engine appeared to be more perfect than the alternating- 
flow engine. In spite of this, however, the new engine 
had difficulty in holding its own against the older one. 
An alternating-flow engine by a Saxon firm was then 
compared by the speaker with a uni-flow engine, and the 
consumption of steam of the former was shown to be 
lower than that of the latter. If the walls of the steam 
cylinder were examined during the fall of temperature, it 
would be seen that this process took place entirely 
adiabatically. Metal walls were here in question, and 
these were very weil able to transmit the heat ; there was 
a constant flow of the heat, and, in conjunction with this, 
there were great losses. Now, there were ports through 
which the steam passed, and the collar was made so broad | 
that a very copious flow of steam occurred, so that the heat | 
penetrated all the more into the thick walls. These were | 
the fundamental drawbacks to the uni-flow engine. The 
temperature of the walls should approach that of the 
motive medium as nearly as possible ; the more nearly 
that was the case the more perfect was the engine. | 
Professor Stumpf did not remove the evil ; he only | 
struggled against it. 

Herr Lichtenstein said the comparative particulars | 
given by Professor Stumpf were intended to show that | 
the results of the piston valve locomotive were 19 per | 
cent. and those of the Lentz valve locomotives 28.5 per | 
cent. inferior to those of the Stumpf uni-flow locomotive. | 
Now, according to Professor Stumpf'’s showing, all the | 
conditions were to be considered to be alike in the dif- 
ferent cases. He must say, however, that this assertion 
of Professor Stumpf was incorrect. The Lentz locomotives 
had been undergoing the hardest of work for nearly three- 
fourths of a year, while the Stumpf locomotive was new ; 
the Lentz locomotive had also not been examined before 
the comparative trial. Again, Professor Stumpf com- | 
pared his engine with another of the largest dimensions, | 
which had been built ten years previously; this latter 
was no longer up to date, and this was sufficient explana- 
tion of the circumstance that it could not beat a small 
engine of rational construction. For such comparisons two 
engines which completely agreed with each other should 
Le taken, and Professor Stumpf had not done this; the 
engineering world could, in consequence, form no opinion 
yet on his uni-flow engine. He was convinced that the 
ordinary engine was not only in no sense behind the 
uni-flow engine, but that it was even superior to the latter. 
Professor Grasmann had gone into the question of the uni- 
flow engine, and obtained results which gave a picture 
differing considerably from that of Professor Stumpf. 
He had taken two engines of not quite 50 horse-power— 
locomobiles—which had cylinders of exactly the 
same dimensions in order to investigate the uni-flow 
engine. For the normal single-cylinder engine of 46 indi- 
cated horse-power and 13.5 atmospheres, a consumption 
of steam of 4.58 kilos. per indicated horse-power resulted, 
while the normal uni-flow engine consumed 5.09 kilos. 
per indicated horse-power. For working with saturated 
steam the comparison was still less advantageous to the 
uni-flow engine. For the normal engine, in fact, the 
figure obtained was 6.84 kilos. per indicated horse-power, 
as compared with 7.84 kilos. per indicated horse-power for 
the Stumpf uni-flow engine, and for the latter with 
reduced clearance space 10 per cent. more was obtained 
than in the normal type engine. For marine purposes, 
moreover, the uni-flow engine could not be designed in 
anything like so simple a manner, so that this advantage 
also was lost; the German marine engineers would do 
well, therefore, to adopt a waiting attitude towards the 
Stumpf uni-flow engine. 

Dr. Henkel said that, in the discussion of the paper 
read last year by Professor Stumpf, he had characterised 
the uni-flow engine as an important step in the direc- 
tion of simplification and economy, so long as we 
contented ourselves with low pressures, but this 
pre-supposed the use of highly superheated steam. 
He had on that occasion agreed with the lecturer, who 
laid before the meeting the results of trials made 
with an engine of 100 horse-power constructed on his 
system. In a concluding observation Professor Stumpf 
then said, with reference to a marine engine designed 
according to his system, that superheat was absolutely 
necessary; quite recently, also, he alluded in one of the 
journals to superheating as a necessary part of his sys- 
tem. To-day he made the assertion that the uni-flow 
engine worked with equal efficiency whether with or 
without superheat. Now, the question arose, what had 
supervened to cause him so suddenly to shift his ground 
entirely? His paper gave no explanation on this head. 
Only a short jacket was now left, and this was to effect 
such a wonder. In other cases in which results of 
experiment were published, it was customary to put 
the data in such a form that professional men could 
check them. Engineers recognised no such thing as 
infallibility. When then Professor Stumpf so suddenly 
shifted his ground, he ought to have given the 
meeting all the particulars of his experiments in a 
clear manner. His curves, however, did not give any 
clear exposition of the subject. He was willing to 
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manner, and that Professor Stumpf had taken care that 
the necessary condition had been attained, but this should 
have been stated and not have been lightly passed over. 
He would not doubt the good intentions of Professor 
Stumpf, but in work of this kind there was no such thing 
as infallibility, and everything had to be proved in such 
a way that it could be checked by any professional 
man. He had not been able to get rid of the impression 
that the Professor had set forth the advantages of his 
style of construction in a rather more pronounced manner 
than was advisable in his own interests. Professor Stumpf 
saw light everywhere, and no shade. He represented the 
strong exhaust as an advantage, while the opposite was 
the case. This was also shown by the report of Director 
Wollheim, who was a friend of the Stumpf engine ; the 
latter had found an excess of coal consumption of 6 per 
cent., in spite of the reduced consumption of water. The 
diagrams which Professor Stumpf had laid before the 
meeting did not square with the facts ; the compression 
was similar in other engines also. He must again say 
that a definite judgment on the advantages could not yet 
be formed. It was a very great question whether the 
apparent advantage of the uni-flow engine was to be 
attributed to the uni-flow peculiarity alone, or whether it 
was not also due to the reduction of the clearance space. 

Herr Gerbersaid that no mention was made of the piston 
in connection with the uni-flow engine. This part was 
being constantly cooled, since it stood in communication 
with the condenser; the piston ends would therefore be 
considerably cooled. 

Professor Stumpf, who then rose to reply to the dis- 
cussion, wished above all to take exception to the 
assertion of Herr Lichtenstein, that the locomotives 
experimented with had not been subject to the same 
fundamental conditions. This threw doubts on the intel- 
ligence of the railway officials who had acted with him in 
the matter, and who had conducted the trials with great 
thoroughness and freedom from bias. In addition, he 
considered that the uni-flow engine had stood ata dis- 
advantage on the occasion in question in being pitted 
as a first attempt against an alternating-flow engine 
which had often been tried before. He wished to point 
out that he had made experiments of a thorough-going 
kind, whereby he had discovered the complaints of the 
steam engine and healed them with the uni-flow engine. 
People were, in a sense, afflicted with dogmatism on 
account of their preconceived views as regards clearance 
space, clearance surfaces, superheating, &c. Their 
fundamental notions of steam engine construction would 
have to be remodelled; clearance space was condensation 
space, clearance surface was condensation surface. The 
space was not at all detrimental ; he required it; he must 
have it to take in the steam; this space gave him the 
necessary heat ; how could he call it “‘ detrimental?” He 
had had to make his experiments abroad, for in Germany 


his proposals had been declined. He asked for support 
in his endeavours, and said that great savings could 
be effected with the uni-flow engine. 

Geheimrat Busley, in closing the discussion, said the 
meeting would join him in hoping that the progress 
expected by Professor Stumpf would be realised, and in 
expressing thanks to him for the paper. 

The second paper was one by Fregattenkapitiin 
Thorbecke on “The Erection of Heavy Gun Turrets on 
Vessels.” This was in the main an historical sketch, in 
which, by the aid of a large number of views, the develop- 
ment of the gun turret of to-day, with its extensive sub- 
structure, shield arrangements and turntable mounts, 
was traced. Captain Thorbecke pointed out the manner 
in which stresses had to be taken by the structures in 
the various cases, and how the need of protection had 
gradually increased with the size of the weapon. The 
advantages and disadvantages of the various systems of 
ammunition hoisting and loading were also gone into, 
and attention was called to the differences in the methods 
adopted in the different countries. Of more immediate 
interest were the descriptions given of the heavy gun 
arrangements of the present day. Apart from the pro- 
tection of the different parts by armour, numerous 
different applications of which were given by the lecturer, 
the differences in the systems used for the turning and 
for the raising and lowering of the heavy turret guns 
resolved themselves for the most part into questions of 
the motive power to be adopted. Hydraulic and electric 
machinery were both in use for the various movements, 
each having its advantages and disadvantages, which, o1 
the whole, were pretty fairly balanced. An illustration o 
this was to be found in the circumstance that in the 
different navies sometimes the one and sometimes the 
other was used, while in many cases both were employed 
in the same vessel. In the latter case the combinations 
of the two also varied. In large vessels electricity had 
the advantage of the more readily lending itself to the 
installation of central power stations. A possible rival 
of these two motive powers was compressed air, the use 
of which was from time to time suggested for various 
purposes, but it was nowhere in actual use. 

The lecturer then proceeded to discuss the question of 
the triple or three-gun turret, of which much had been 
heard in recent years. A view of the arrangement was 
shown, which in its general features differed little from 
that of the two-gun turret. The three-gun system resulted 
in the first place from the circumstance that the displace- 
ment of a vessel increased faster than her length. The 
application of the three-gun system accordingly made it 
possible with a certain length of vessel to increase the 
number of the guns without increasing the displacement 
in too great a degree. The three-gun system in any case 
brought with it a saving of weight and space, the former 
chiefly in the armour, Another advantage was that the 
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target presented by the turret was smaller in proportion 
to the number of its guns. The disadvantages consisted, 
in the main, in:—The increased danger to fighting units 
in case of disablement of a turret; in the increase of the 
turning moment produced by the firing of one of the side 
guns, which caused a deviation from the line of fire; and, 
finally, in the difficulty of the ammunition supply. From 
the engineering point of view only the two latter were in 
question, and the difficulties were in each case sur- 
mountable. The first-mentioned disadvantage was not 
thought to be one of very great moment, and it was not 
clear why the system was not more generally adopted. 
Only Italy, Russia and Austria had as yet taken to it. 
Whatever the reasons against the adoption of the system 
might be they did not lie in the domain of engineering. 


HYDRAULIC PLATE SHEARS. 


THERE has recently been constructed at the works of 
Davy Brothers, Limited, Sheftield, an interesting plant for 
shearing steel plates up to 1fin. thick, 8ft. in length, and 
with a tensile strength of 35 tons per square inch. A good 
idea of the size and strength of the shears can be obtained 
from the general view on page 576, which also shows the steam 
hydraulic intensifier supplied by the same makers. The draw- 
ing above shows the details of the shears, and will enable the 
method of operation to be understood. The machine is 
intended to make not less than fifteen strokes per minute 
when the shears are cutting steel plates up to lin. 
thick. The side frames A are massive box section iron 
castings, measuring 8ft. 74in. from the front to the back of 
the base, and 5ft. 3in. through the back of the standard be- 
hind the gap. The gap is strengthened by the addition of 
a heavy flange 2ft. 6ft. wide, and the frames are tied together 
at the front by a cast iron bolster B, 15ft. long by 4ft. 6in. 
deep, made 14in. thick at the top and 84in. thick at the 
bottom, for carrying the bottom blade. In addition, the 
frames are tied together at the back by means of a heavy cast 
iron box section girder C, and overhead by a forged steel 
shaft D, 19in. diameter, on which the levers operating the 
knife work. The bearings for the lever shaft are fitted with 
circular flanged bushes bored 17in. diameter, to permit the 
lever shaft to be drawn out endwise through the standards, 
and the hydraulic cylinders for cutting and drawing back 
the blade are secured on substantial brackets cast on the 
inner sides of the standards. 

_The lever shaft D is of Siemens-Martin forged steel, 19in. 
diameter, on the part forming the lever fulcrum, stepped 
down to 17in. diameter at each end to fit the bushing in each 
Standard. The shaft is further screwed and fitted with 
hexagon steel nuts 20in. over the flats and 6in. thick. The 
lever E, which works the upper blade, is a steel casting with 
& strong sleeve ensuring the distribution of the load on the 
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apron at the point nearest to which cutting is taking place. 
The radius of one arm of the lever, measured from the 
fulcrum, is 26in., and of the other arm 324in., giving a 
leverage of about 5 to 4 on the blade. The lever centre is 
bored at each end and fitted with cast iron white-metal lined 
and phosphor bronze bushes, the latter only extending a 
distance equal to one-half the circumference round the under- 
side of the lever shaft, which takes the thrust during the 
cutting operation. The ends of the levers are bored and 
slotted out square and fitted with phcsphor bronze bushes to 
take the ends of the piston and thrust rods F G, the latter 
being attached to the lever by means of side plates H for 
lifting. Means of adjustment for wear are provided. 

The apron or slide, carrying the top blade, is of cast iron 
machined on the slide faces, on the seating pocket, and in 
the pockets which receive the thrust rod shoes. This apron is 
44t. 6§in. deep at one end and 3ft. 34in. at the other, and the 
blade is set at an angle of 1 in 10. The apron slide is fitted 
at the back with cast iron plates 7?in. wide, 34in. thick, and 
3ft. 9in. long, each having three 1#in. screws for setting up 
and adjusting. On the front of the slide forged steel plates 
14in. wide, 3in. thick, and 3ft. 9in. long are provided, and 
secured to the face of the standard K with four forged steel 
T headed bolts. The blades themselves are of the best 
Sheffield steel, tempered and ground, 8in. deep and 2gin. 
thick, each secured into machined steel seatings with eleven 
1gin. bolts. 

The two hydraulic cylinders L for cutting are of cast steel, 
each 12#in. diameter by 153in. stroke, for working with a 
pressure up to two tons per square inch. The cylinder 
mouths are fitted with U packing leathers held by a steel 
retaining ring to facilitate removal and replacement. The 
rams are of chilled cast iron, and are connected to the shear 
lever with a cast iron thrust rod with spherical end resting 
on a shoe fitted into the bottom of the ram. There are also 
two lifting cylinders M of cast steel, 14in. diameter by Tin. 
stroke, arranged for connecting up direct to an accumulator 
service of 8001b. per square inch. These cylinders have steel 
glands and gun-metal neck rings for soft packing. The rams 
are of chilled cast iron, fitted with cast iron thrust rods 
engaging with wrought steel levers connected at one end to 
the apron and at the other to floating links. 

The steam hydraulic intensifier shown on page 576 is built 
according to Holmes and Davy’s patents, and has the latest 
automatic controlling and single lever gear, which ensures 
rapidity of action, economy in steam consumption, and safe 


and easy handling. The steam cylinder is 65in. diameter, | 


has an actual working stroke of 6ft. 6in., anda maximum 
stroke of 7ft. 6in. Itis designed for a working steam pressure 
of 80 1b. per square inch. The piston-rod of high carbon steel 
is continued to form a hydraulic plunger 8in. diameter, 
which exerts a pressure up to 2 tons per square inch, and 
gives a stroke of 154in. on the cutting cylinders, or 
|12in. on the blade. The hydraulic cylinder of the 
intensifier is fitted in an entablature mounted on four 
columns over the steam cylinder. The latter is of cast iron, 


PART END VIEW 
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| flanged and seated on a deep cast iron base. The piston is 
| fitted with Lockwood and Carlisle’s rings and springs, and is 
secured to the taper end of the piston-rod by a forged steel 
nut. The hydraulic cylinder is of forged steel, bored out of 
the solid and secured by a ring nut into the square cast iron 
entablature. The hydraulic cylinder is fitted with a 
special device for securing the packing leather, which 
enables this to be replaced in a few minutes without dis- 
connecting the pressure pipes. The valve for working the 
steam intensifier is of the drop type, having a separate valve 
for the live steam and exhaust, which are both contained in . 
one cast iron valve box attached to the side of the cylinder. 
This valve is operated by Holmes and Davy’s controlling 
gear, by which the stroke of the intensifier is under perfect 
control. The steam is worked expansively, and the stroke 
limited to any point according to the position of the handing 
lever. In case the resistance of the shears is suddenly 
removed through the failure of the water supply or other 
cause, over-running is prevented by means of a hunting 
gear which acts gradually on the steam valve and exhaust 
valve throughout the length of the stroke. The lifting 
cylinders of the shears are under constant pressure, 
being connected direct to their accumulator service, with the 
object of giving a rapid return stroke to the blade, and 
further maintaining a resistance against the moving blade 
sufficient to prevent any violent action taking place directly 
the knife has cut through its work. 

The chief advantages claimed for this type of shear over 
the geared shears are :—Simplicity, small consumption of 
power, high mechanical efficiency, high speed, safety, and 
the ability to stop the shear blade in any position, whereas 
with a geared shear it must take the whole stroke. 
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East Lonpon CoLLEGE.—A special course of lectures in connec 
tion with the Aeronautical Research Society of the College, which 
was founded through the generosity of Mr. Patrick Y. Alexander, 
has been arranged for the month of December as follows :—/th 
December, ‘‘ The Cody Machine,” by Mr. A. P. Thurston, B.Sc. ; 
8th December, “ Aerial Guns,” by Mr. J. Cousins ; 12th December, 
‘*Maxim’s Recent Work on Aeronautics,” by Mr. A. P. Thurston, 
B.Sc.; 15th December, ‘‘ Aerial Photography,” by Mr. A. G. Field. 
Applications for tickets of admission to the lectures should be 
addressed to the secretary of the society at the East London 
College, Mile End-road, E. 

THE ELECTRICAL CoMMITTEE.—The Committee for the Protec- 
tion of Electrical Interests have decided to hold a general meeting 
to discuss the advisability of undertakers under the Electric Light- 
ing Acts being empowered to wire premises and supply apparatus 
for the consumption of electrical energy, on loan or otherwise, on 
Wednesday, December 7th, at 8 p.m. This meeting will be open 
to all members of the electrical industry, and those who would like 
to take part are invited to send in their names to the honorary 
secretary, Mr. R. Borlase Matthews, Bank Buildings, Kingsway, 
W.C. By courtesy of the Council, the meeting will be held in the 
lecture theatre of the Institution of Electrical Engineers, Victoria 
Embankment, E.C. In the unavoidable absence of the president 
of the Committee, the Hon. Arthur Stanley, the chair will be 
taken by the vice-president, Mr. Robert Hammond, M. Inst. C.E, 
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THE LAUNCH OF THE SECOND-CLASS CRUISER 
WEYMOUTH. 


THERE was successfully launched from the Elswick ship- 
yard of Sir W. G. Armstrong, Whitworth and Co., Limited, 
on Friday last, November 18th, the second-class protected 
cruiser Weymouth. The proceedings were attended by a large 
company, amongst those present being Lord and Lady 
Nunburnholme, Sir Andrew Noble, Senor Don Guillermo de 
Avila, chief of the Royal Spanish Naval Commission in 
London, and Captain Rosaura de Almeida, of the Brazilian | 
Naval Commission. Lady Nunburnholme performed the 
naming ceremony. The Weymouth is one of four vessels 
included in the Admiralty programme for 1909-1910. The 
others are the Falmouth and Yarmouth, which are being 
built on the Clyde, and the Dartmouth at Barrow-in-Furness 
The order for the Weymouth was received towards the end of 
last year, and the keel was laid on January 19th of the 
present year. The vessel was ready for launching last 
September, but unavoidable circumstances prevented the 
ceremony taking place. Although classed with the Bristol 
and the Newcastle type of cruiser, the Weymouth is slightly | 
larger than those vessels. She has a length of 430ft., and a | 
displacement of more than 5000 tons. Her armament 
includes eight 6in. guns. She was launched with her boilers 
and the principal parts of the machinery on board. Only the | 
main turbines remain to be shipped. These are being manv- | 
factured at the Parsons Marine Turbine Company’s works at | 
Wallsend-on-Tyne. | 
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PARAFFIN-ENGINED RAILWAY 


RAILWAY INSPECTION CAR. 


A PARAFFIN-ENGINED railway inspection car for a 
4ft. 84in. gauge railway, and intended to carry eight persons 
and a considerable amount of luggage, has recently been 
built by the firm of Charles Price and Son, Broadheath, 
near Manchester. A general view of the vehicle is given on 
page 579, from which it will be observed that the driving 
arrangements are in duplicate, to enable the car to be driven 
from either end, as is usual for this kind of work. The seats 
have reversible backs, so that the passengers can always face 
forwards. The car has a substantial teak body, with oak 
framing, drop-down windows at both ends, and storm cur- 
tains for the sides, enabling the car to be closed in. The 
chassis frame is of pressed steel of heavy section, well stayed 
and gusseted. The wheels are of crucible steel 33in. 
diameter. Motive power is supplied by means of a vertical 
paraffin engine, with four cylinders 4in. bore by 5in. stroke, 





| developing 20 horse-power at 1000 revolutions per minute. 


The carburetter is arranged to work with either petrol 
or paraffin, the former being used for starting purposes 
only. The ignition apparatus is the Bosch dual 
system, and is operated by worm gearing on the 
end of the crank shaft, the valve cam shaft and centrifugal 


| water pump being operated fror: the same worm shaft. The 


cooling system consists of two tubular gilled radiators, hung 
on trunnions, one at each end of the car. The engine 


bearings are lubricated by pressure by means of a recipro- | 


cating pump. The lower half of the engine crank case is 


removable for adjusting bearings, &c., without having to, 


disturb the engine, and all tappet mechanism is adjustable, 
to allow for wear. 


INSPECTION CAR 





It will be observed from the plan and elevation of the car 
given above that the engine, clutch, and gear-box are 
disposed transversely across the frame, and that the clutch 
mechanism is enclosed in the gear-box. The clutch is of 
the internal cone pattern, with a leather face. It is capable 
of adjustment, and arranged so that the end thrust is 
balanced while working. The gear-box has sliding gears, 
three for each direction—namely, for speeds of 40, 23, and 
12 miles per hour—at the normal engine speed, but thes 
speeds can be accelerated about 20 per cent. for short periods 
The gear shafts are mounted on ball bearings, and those on 
which the sliding gears are placed are castellated, each 
having six castellations solid with the shaft. Each of 
the forward drives is taken through a train of three-gear 
wheels, while for the reverse another gear wheel is intro 
duced. The gear shafts are of 45 tons tensile Bessemer 
steel. The lower gear shaft is extended through the box, 
and is provided with a chain sprocket, from which motion is 
transmitted to a similar but larger sprocket on one of the 
main axles by means of a Renold silent chain. 

The main axles are of a high-grade steel running in white 
metal-lined bearings fitted in hornblocks. These bearings 
are lubricated by slip rings, and there is a supply of oil suffi 


| cient for a run of 1000 miles. The springs are of the helical 


pattern, mounted on T-irons bolted to the bottom of the 
axle-boxes and supported in guides under the main frame. 
Brakes are fitted to both axles. They are of the locomotive 
pattern, and work in pairs on drums keyed and pressed on 
the axles. They are operated by means of a pedal and hand 
lever and sector. Asecond pedal is provided to operate the 
| clutch and a third for controlling the speed of the engine 
| through the throttle valve. The last-named pedal is inter- 














THE ENGINEER 


579 





Nov. 25, 1910 





—— 


PARAFFIN -ENGINED RAILWAY INSPECTION CAR 
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coupled with a hand control lever, by which the normal 
speed of the engine can be adjusted. From the silencer an 


exhaust pipe is led out at each end, the discharge of the pro- | 
ducts of combustion being directed to the rear by the pressure | 
The car | 


of the atmosphere when the vehicle is in motion. 
has been tested on an English main railway line with a load of 


twelve persons and a quantity of tools, and no difficulty was | 
encountered in mounting the gradients on the second speed | 
The car weighs in com- | 


without slowing down the engine. 
plete working order three tons, and the wheel base is 8ft. 


THE ROAD BOARD. 


WE are ofticially informed that the Road Board held a meeting 


on the 21st instant, at which were present Sir George Gibb (chair- | 


man), Lord Pirrie, Lord St. Davids, Sir J. H. A. Macdonald, and 
Sir Charles D. Rose, Bart. 

The Secretary (Mr. Rees Jeffreys) and the Consulting Engineer 
Colonel Crompton, C.B.), were in attendance. 

The application for grants which have already been made to 
the Board by county councils and other highway authorities 
amount to upwards of 54 millions, and it is expected that this 
amount will be largely increased when all intended applications 

have been received. 

The amount of the road improvement grant arising from the net 
proceeds of the motor spirit duties and of part of the motor car 
licence duties in respect of the financial years 1909-1910 and 1910- 
1911 which willshortly become available for advance, is estimated 
at about £1,100,000. 

The Board will proceed as soon as practicable to deal with the 
applications, and meanwhile these have been remitted to the chair- 
man for the purpose of examining them in detail and of discussing 
them, so far as may be necessary, at personal interviews with re- 
presentatives of the applicants, with a view to the matters being 
prepared for the decision of the Board. 

At their meeting on the 21st inst. the Board discussed and settled 
some general questions of policy which are embodied in the follow- 
ing resolutions : 

1. That in making advances priority of consideration be given to 
applications for advances required for dealing with curves, corners, 
and cross-roads in places where public safety is endangered, even 
with careful driving, and also for dealing with narrow roads which 
have no footpaths. 

2. That in dealing with curves, corners, and cross-roads, unless 
there are some special circumstances which require different treat- 
ment in particular cases, grants vut of the monies immediately 
available for advances be confined to opening out of clear views of 
approaching vehicles unless improvements in alignment (1) are 
necessary, owing to physical conditions, to secure the view, or (2) 
can be carried out, in addition to opening the view, without any 
inaterial addition to the cost of the work. 

3. That, except in special cases involving considerations of public 
safety, the consideration of works of widening and other works, the 
main purpose of which is to relieve congestion of tratficin streets and 
roads, be postponed until there is a surplus available after pro- 
vision for advances required for improving and strengthening the 
foundation or crust of existing important roads, so as to enable 
them to carry the traffic which they have to bear, and to prevent 
injury to the remy by dust and mud. 

4. That, subject to resolution No, 1, priority of consideration be 
given to applications for advances (1) for strengthening important | 
roads with suitable material either in foundation or in the crust, so 
as to enable them to carry their trattic without undue destruction 
or unduly rapid wear of the road surface ; and (2) for tar or other 
suitable treatment designed to prevent dust and mud and to prolong 
the life of the road crust. Provided that the Board is satisfied :— 

(1) That the existing condition of the road is not due to in- 
sutticient or improper maintenance in the past. 

(2) That except in cases in which the Board may waive this | 
condition, the applicants for advances will undertake to spend 
on repairs and renewals of the roads maintainable by them in 
the year in which a grant may be made, in addition to the 
grant, a sum not less than the average expenditure per annum 
of the previous three years with the addition thereto of such 
extra expenditure as may be required adequately to replace 
the wear caused by increased traffic using the roads during | 
the same period. 

5. That having regard to the fact that the Board are precluded 
from making advances for any work which can be classed as 
“ordinary repairs essential for placing a road in a proper state of 
repair,” the following conditions be laid down for general | 
guidance :— | 

(1) If any road has already been surfaced with granite or | 
other surfacing material suitable for heavy traffic, the renewal | 

of such ‘surface must be classed as ordinary repair. 

(2) If any road has a surface of unsuitable material and, | 
having regard to the traffic it has to carry, requires re-surfac- 
ing with granite or other suitable material, such changes cf | 
material may be classed as road improvement in respect of | 
which the Board may make advances, but any subsequent | 





| H. F. H. Gibson, G. A. Gray, F. J. C. Hanson, C. Hartnell, BOR it 
| Hawkes, C. A. Hazeltine, T. Higgins, W. A. 
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repairs and renewals of such work must be classed as ordinary 
maintenance, for which no further advance can be made. 

(3) The Board are prepared to treat the cost of applying 
tar, which expression includes pitch and all suitable bitu- 
minous compounds, either by mixing, spraying, grouting or 
| painting methods, to suitable road crusts or surfaces as ex- 
} penditure on road improvement, towards which they may 
make advances. 

The amount of grant for tar treatment in each case will be 
limited to a single grant of 3d. for each superficial yard 
treated in any proper manner which secures deep penetration, 
or, as an alternative, three annual grants of ld. per super- 
ficial yard for surface tarring either on new surfaces or on 
existing surfaces which are in good enough condition to justify 
such surface tarring. 

(4) Inasmuch as it is believed that the use of tar will pro- 
long the life of roads and tend to reduce cost of future 
maintenance, the Board will not in the future favourably 
entertain applications for a second advance towards the cost 
| wWipof tar treatment, but the continuance and renewal of such 

treatment will be regarded as a duty of maintenance. 

=6. In considering applications for grants for matters dealt with 
in these resolutions, and in apportioning between various appli- 
cants the amounts available for advances, the Board will, amongst 
other things, have regard to the amount per pound of assessable 
value of the rates levied for highway purposes in the areas to 
which applications for grants respectively relate, with a view to 
giving the most favourable consideration to the applications of 
those highway authorities whose expenditure per pound of rate- 
able value is relatively large either by reason of much work having 
been done and expenditure upon the maintenance and improve- 
ment of roads by proper methods having been on a liberal scale or 
by reason of phe = values being comparatively low. 


THE INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST (Juterim), OCTOBER EXAMINATIONS, 1910. 

Studentship (45).—R. G. Archer, E. R. Baker, E. Bayly, 8S. C. 
Bennett, J. Cape, 8. C. Carter, L. T. Dallow, L. G. Dryland, 
D. J. Dunbar, C. C. Edwards, J. W. Edwards, A. P. Ellis, 
W. H. E. Garrod, M. Gleghorn, E. W. Harris, C. F. B. Harvey, 
C, Haysey, L. Heygate, E. Ingoldby, S. F. Ivey, H. M. Jameson, 
E. J. Jones, J. E. Jones, C. L. Knox, H. Leadbeater, G. A. 
Ledingham, J. O. Lucas, 8. G. Lyttle, E. M. Marvin, 8S. Mason, 
A. H. Meade, E. Morales, G. G. Nicol, V. S. Parnell, A. B. 
Puddicombe, F. C. Riley, G. W. Rose, T. C. Simpson, J. W. 
Staddon, V. E. Thomas, J. H. Turner, J. Turrill, H. C. White, 
J. R. D. Willmore, C. Young. 

Associate Membership.—Cand idates examined in London (137): 
Whole Examination (68).—C. D. Arnott, J. E. Barnes, W. L. 
Bosker, J. Brown, jun., E. M. Bull, J. Carey, S. Carrs, C. S. 
Chaster, W. H. A. Chester, H. T Chidgey, J. W. C. Chun, G. A. 
Clark, A. V. Cole, B. S. W. Cooper, W. Criswell, P. Croom-John- 
son, J. G. Cunliffe, R. G. Cunliffe, H. E. Curtis, A. P. IT. Dail, 
H. F. Davy, A. L. B. Dawson, A. E. Dicks, G. W. English, CP 
Evill, N. J C. Farmer, H. P. Forge, J. A. Gravett, J. R. Green, 
V. E. Green, H. L. Groves, W. F. Harrington, R. C. Hodson, 
G. E. Howorth, H. L. Hunter, H. W. Jelf-Reveley, A. P. Lambert, 
E. C. Last, J. R d’O. Lees, S. Little, H. E. Lunn, W. A 
Macartney, E. F. McCourt, H. R. M Macmillan, A. V. Magny, 
F.C. D. Mann, A. Maude, B. L. St. C. Miller, H Mills, A. H. 
Newlands, A. H. Pirie, J. A. Potts, M. W. Pretyman, G. H. Reid, 
P. Rothera, A. G. Smith, J. U. Smith, C. Y. Stevenson, G. 
Stevenson, J. Stodart, H. E. Stratton, J. H. Taylor, L. Tigar, 
E. G. Townshend, E. E L. Vincent, A. Waddell, H. G. Weaver, 
S. G. Winn. 

Section B of Part IT, (27): Previously passed in Part I. aud 
Section A of Part 11,—R. Aitken, R. D. Alexander, J. J. Bevan, 
P, W. Clark, D. J. L. Coninck-Westenberg, H. Cranage, D. Fer- 
guson, H. F. Fox, P. Harrison, T. F. Henderson, S. J. Higgs, 
L. U. Kent, G. H. Kenyon, E. A. Mills, H. Moorhouse, J. R. 
Moreton, K. W. Morton, G. W. Palethorpe, C. J. Parker, C. St. L. 
Perfect, J. A. Ross, F. Tait, J. C. L. Train, J. O. Waterhouse, 
B. N. Weekes, J. M. Whyte, H. P. G. Young. 

Part J. and Section A of Part IT, (42).—J. J. Barnes, E. B. 
Bowen, L. D. Brothers, G. A. Buchanan, A. G. Bush, A. G. N. 
Chalmers, F. Chaplin, G. H. Cossins, F. Cross, G. E. Dain, jun., 
C. R. Davidson, S. E. Davis, G. E. Dutton, F, Edwards, 





Hine, J. Howarth, 
R. T. Jones, D. S. Kennedy, R. G. Kyd, F. E. Marsh, W. G. D. 
Menzies, 'l. J. McL. Moore, W. H. Nicholl, W. A. Phillips, 
G. Reynolds, W. J. Robinson, H.S. Rouse, 8. H. Sellers, J. G. 
Sharp, R. D. Sitwell, B. F. Smith, E. H. Smythe, J. W. Trodd, 
J. H. Wardley, E. J. Willis. 








THe Raitway CLuB.—A meeting of the Railway Club will be 
neld at 92, Victoria-street, S.W., on Tuesday, December 13th, 
when a paper will be read by Mr. J. F. Gairns entitled 





THE PERMEABILITY OF PAINT FILMS. 


By HENRY A, GARDNER.* 

THE writer some time ago made a series of tests to determine 
the water-excluding values of various combinations of painting 
pigments ground in pure linseed oil. White pine boards, 6in. long, 
4in. wide, and lin. thick, were carefully prepared and numbered, 
and given three coats of a white paint formula of the correspond- 
ing number. After drying, the boards were carefully weighed and 
immersed in a tub of water for three weeks. After removal, the 
surfaces of the boards were dried with blotting paper, and the 
| boards weighed. The gain in weight, corresponding to the amount 
| of water penetrating through the pores of the wood, was observed. 
| The boards were again immersed, and at the end of two months 

the following results were obtained : 





Grammes of water 





Formula absorbed 
uss through paint. 
1 .. Soyabeanoil .. .. sae .. 120 
2 .. Linseedoil .. .. . 12 
3 Calcium sulphate ow 
4 Barytes. . os xs 
5 Asbestine - : 74 
6 Corroded white lead Par a ae te a 
( Basic carb.—-white lead 25 per cent. 
| Basic sulph.—white lead 2 | 
ger Zine oxide Sy eee - s 
| Calcium sulphate... .. 25 . | 
| Calcium carbonate cane si 
| s Sublimed white lead talaga, tasce ae Mi 
| 9 Zine oxide .. .. .. .«. pedal eid oe 7) 
| { Zinc lead, white . 80 per cent. | 
| Ww Zine oxide os se os 40 ys 2 
| . | Basic carb.—white lead 20 | 
| Calcium carbonate ae a 
| M1 { Basic carb.--white lead 50 per cent. | ” 
* | Zincoxide.. . Pr ag f a 
{ Basic carb.—white lead 38 per cent. \ 
12 Zinc oxide da. 37 a 3s 
\ Silica .. 4 | 


The test boards were then exposed, with their content of water, 
to the action of the sun’s rays. Blistering of the painted surfaces 
took place in many cases, caused by the rapid wilhdrawal of the 
water and its consequent action on the paint film. The tests seem 
to indicate that a mixture of white lead and zine oxide, with or 
without a small percentage of the inert pigments, is not as subject 
to the action of the water as the single pigment paints. In order, 
however, to corroborate these tests, it occurred to the writer to 
develop a more visible means of demonstrating the passage of 
moisture through paint films. 

Another series of white pine boards were therefore soaked in a 
solution of iron sulphate for several hours. After removal, the 
surface of each board was dried, and coated with one coat of the 
paints previously tested. After thorough drying for forty-eight 
hours there was placed on the surface of each board a few drops 
of a solution of potassium ferrocyanide. This solution has the 
effect of producing a blue colouration with iron sulphate, and in 
every case when it was placed on a paint of considerable porosity 
the solution penetrated through and formed a blue colouration 
beneath the paint, these results seeming to corroborate the 
original tests referred to above. 

A series of sheets or films of paints were prepared by painting 
on glue-sized paper. Immersion of the painted paper in warm 
water allowed the removal of the paint films intact. These films 
were placed over a glass dialyzing cup, allowing the inner surface 
to sag so as to hold a small amount of dilute ammonium chloride 
solution. Distilled water was placed on the reverse side of the 
dialyzing apparatus and the test started. At the end of six days 
the distilled water in each test was examined and the following 
results obtained :— 

Test No. 1 (corroded white lead) allowed the passage of 
0.0003 gramme ammonium chloride. 

Test No. 2 (corroded white lead and asbestine) allowed the 
passage of 0.002 gramme ammonium chloride. 

Test No. 3 (corroded white lead and zinc oxide) allowed the 
passage of 0.0003 gramme ammonium chloride. 

Tests were also made with dilute solutions of other salts, such 
as ferric chloride, having a dilute solution of potassium sulpho- 
cyanide on the reverse side of the apparatus. In the latter case 
the formation of a pink colour, characteristic upon the mingling of 
these solutions, was obtained in a few hours, 








HIGH-SPEED STEEL.—In our short notice of the volume bearing 
this title in our issue of November 18th we omitted to state that 
the agents in this country for the McGraw-Hill Book Company, of 
New York, is the Hill Publishing Company, Limited, 6 and 8, 
Bouverie-street, Fleet-street, E.C. 

LANTERN SLIDES OF ENGINEERING SUBJECTS.—We are informed 
by Siemens Brothers’ Dynamo Works, Limited, of Caxton House, 
Westminster, that they have considerably increased their collection 
of lantern slides prepared to illustrate electrical apparatus and 
electrically driven machinery. The list now includes 117 different 
views. The slides, which cover a wide range of subjects, are kept 
in stock at Caxton House, and are intended to be lent free of 
charge to lecturers, schools, &c. 


WaTER TURBINE PLANT.—We have received a handsomely 
illustrated and printed volume bearing the above title from Mr. 
Jens Orten-Biiving, of Messrs. Jens Orten-Béving and Co., 
hydraulic engineers, 9}, Union-court, Old Broad-street, E.C. 
This volume, while more or less a trade publication, can 
hardly be described as a catalogue, as might be inferred 
from our previous review of it under the heading ‘‘Cata- 
logues,” in our issue of October 2lst. It is much more than a 
mere technico-commercial description of water turbine plant. 
Mr. Orten-Biiving, the author, has aimed at the production of a 
volume which may well be described as a short practical treatise 
on the theory, design and application of water turbines and 
accessories. ‘he author frankly tells us in his introduction that 
all the plant described in the book is the product of works with 
which he is intimately connected. But beyond this the book is 
quite general. In the first part the theory of water turbines is 
gone into, and in concise manner we are given a complete account 
of the action of Francis turbines for low and medium pressures 
and impulse wheels for high pressures. Formule and numerical 
examples are given, and numerous curves relating to the testing 
of actual plants are exhibited. In this part also several types of 
automatic governors and pressure regulators are illustrated and 
explained. Part If. is headed ‘Classification and Dimensions.” 
In addition to describing such accessories as governors, yalves, 
sluice gates, strainers, pipe goints and anchorages, the author here 
gives us all the data required for the selection of the most suit- 
able type of turbine to meet any given conditions. Tables of 
output and speed are given for four standard series of wheels. 
Thereafter various types of commonly used turbines are illus- 
trated, their arrangement indicated, and their dimensions and 
weights given in the form of tables. Part III. is an interesting 
description of various modern power statiuns. A noticeable 
feature of the whole book is the excellent manner in which the 
illustrations have been produced. The volume is well bound, and 
should merit a place in the engineer's library alongside the more 
strictly scientitic treatises on hydraulic power engineering, to 
which volumes it will be found a most valuable addition. The 
book is published at 10s. 6d, net by Raithby, Lawrence and Co., 
Limited, 231, Strand, W.C. 















** Locomotives of the Edwardian Era.” 





* From the “ Journal of the Franklin Institute,’ 
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30-INCH LATHE FITTED WITH DRILLING ATTACHMENT 


THE LODGE AND SHIPLEY MACHINE TOOL COMPANY, CINCINNATI, ENGINEERS 





























Fig. 2 


DRILLING ATTACHMENT FOR A LATHE. 


A SPECIAL drilling attachment for application to one of its 
30in. motor-driven patent head lathes has recently been 
completed by the Lodge and Shipley Machine Tool Company, 
of Cincinnati, Ohio. It is designed to drill 4in. holes 
longitudinally through the centres of steel axles 10in. in 
diameter. It is illustrated in the accompanying engravings. 
Fig. 2 is a front view of the lathe, with some of the gear 
covers removed to better show the gearing of the headstock 
and of the special drilling attacbment on the carriage. In 





| 


the back view of the lathe—Fig. 1—the gear covers are | 


shown in place. All the gears are, when the machine is work- 
ing, completely covered so as fully to safeguard the workman. 

To take up the unusual end thrust required to drive a 4in. 
drill, the headstock has been provided with a special tie piece 
across the top, which is fastened to the caps of each one of 
the four bearings. 


covers of the headstock are bolted to either side of it. The | 
headstock gearing gives six mechanical changes of speed, | 


which are supplemented by a 2 to 1 speed variation in the 
motor. 


The special drilling attachment is mounted upon the} 


carriage. It consists of a heavy bracket with a train of gears 
driven from a directly connected variable speed motor. The 
main driving shaft in this bracket carries the drill, and is in 
exact alignment with the lathe spindle. 

The arrangement of pump and piping is shown in Fig. 1. 
The pump is placed near the end of the headstock, and 
positively driven by a chain from the motor shaft. This 
forces the lubricant through the piping at the back of the 


bed and up to the centre of the main driving shaft of the | 7 o¢omotion, 


drilling attachment. The lubricant then passes through the 
drill itself, and is discharged at its tip. The pipe joint just 
below the carriage is fitted with a stuffing-box, so that the 
rear section of the pipe can telescope. 


This tie piece supports the bearings from | 
above as well as from below, and the front and rear gear | 


| 


| 
| 


| 


| classed as follows :—(1) Cycles, including carrier cycles ; 


In working, one end of the axle to be drilled is gripped in a | 


chuck—not shown in the illustrations—on the lathe spindle, 


and the other end is carried in the special steady rest shown | 


in each engraving between the headstock and the carriage. 
That portion of the steady rest which carries the end of the 


axle has a large annular bearing within the circumference | 


of the steady rest, so that this portion of the latter revolves 
with the axle. 
driJl in a bushing which revolves with the drill. The bushing 
shown in place is for a 4in. drill, while the bushings shown 
on the floor in Fig. 1 are for a 2in. drill. 


The other side of the steady rest carries the | : 
simplest to deal with the development of each of these classes 


| 


THE DEVELOPMENT OF ROAD LOCOMOTION 
IN RECENT YEARS.’ 
By Mr. L. A. LEGROS, Member, of Watford. 


Introductory note.—Though attempts were made to adopt 
mechanical means as aids to locomotion on the common roads as 
early as 1830, and subsequently about 1860, these efforts were in 


| both cases impeded, and ultimately checked, by the opposition of 


those interested in horse-drawn vehicles and contingent vested 
interests. A limited amount of haulage, it is true, was done by 
means of heavy traction engines, but this was only effected under 


| conditions so onerous that their field of usefulness was extremely 


limited. 

The first notable break from the traditions of animal traction, in 
which mechanical methods of progression were used on the road, 
though actually employing muscular effort, was that created by 
the advent of the bicycle and by its adoption, in the first instance 
for sporting and pleasure purposes, and later on as a rapid means 
of transport for business and trade purposes. The history of the 
development of the bicycle up to the first appearance of the safety 
bicycles, and further to the advent of the pneumatic-tired safety 
bicycle, has been dealt with already in the ‘* Proceedings ” of this 
Institution.? 

In other European countries where the intluence of those inter- 
ested in traction by animals was not such a serious factor, attempts 
at mechanical locomotion on the road, and particularly on that of 
vehicles on which internal combustion engines were used, had been 
made with more than a fair measure of success ; in fact, the results 
obtained abroad by the use of the internal combustion engine, 
both on tramway metals and on the ordinary roads, led up to the 
passing of the Light Locomotives Act of 1896, in November of that 
year. This practically freed the roads of Great Britain to mechan- 
ical traction. From this point, therefore, any real advance in 
road locomotion must be dated. The first four years of this 
period up to and including the completion of the 1000 miles trials, 
have been dealt with very exhaustively in the paper on ‘‘ Road 
” by Dr. H. 8. Hele-Shaw, read before this Institution 
in 1900, It is the succeeding period with which the present paper 
more particularly deals. 

The various forms of road locomotion to be considered may be 
(2) auto- 
mobile vehicles used for pleasure purposes ; (3) light automobile 
vehicles employed in public service (motor cabs); (4) heavy motor 
vehicles employed in public service (motor omnibuses); (5) light 
motor vehicles employed for commercial purposes (motor delivery 
vans); (6). heavy motor vehicles employed for carrying, and in 
some cases also for hauling (motor lorries with or without trailers); 
(7) light road locomotives licensed under the new Act ; (8) heavy 
traction engines of the type previously developed ; (9) mechani- 
cally and electrically propelled tramcars. It will probably be 


| separately, as most of them have followed widely different lines in 


steady rest and the carriage is a drill rest and guide, with a | 


revolving bushing to support the drill at about its centre. 
These bushings, while free to revolve, are kept from move- 
ment endwise by a set screw, the tip of which enters an 
annular groove around the centre of the bushing. Thus the 
work revolves in one direction and the drill in the opposite 
direction. 


Tue tracks in the Galera tunnel on the Central Railroad 
of Peru in the Peruvian Andes are always wet from the melting 
snow. It is stated that engines sometimes enter the tunnel, and, 
having used up the supply of sand, the wheels begin slipping and 
the engine is pulled backwards out of the tunnel by the weight of 
the train while the reversing lever is in the forward position, the 
engineer being unconscious of the backward motion until daylight 
appears over the tender instead of on the track ahead, 


| 
| 
| 
| 


| 


Between the | their evolution. 


(1) Cucles.—The early cycle with a direct drive to a wheel of 
large diameter and having but small longitudinal stability was the 
usual] type until the advantage of the use of smaller wheels and 
the increased safety due to placing the rider nearer to the ground 
became apparent, about 1885. The change in design led to a rapid 
increase in the use of the cycle, and this modification in the size 
and arrangements of the wheels also permitted the construction of 
machines which could be ridden by persons of both sexes. The 
most marked feature, however, in the development of the cycle 
was the introduction of the pneumatic tire about 1890. This 
interposition of the equivalent to a spring between the cycle and 
the road constituted so great an improvement that an immediate 
impetus was given to the production of these machines. 





! The Institution of Mechanical Engineers. at 
2 “The Construction of Modern Cycles,” by R. E. Phillips. 
ings,” 1885, page 467 et seq. 


* Proceed- 


“The Distribution of the Wheel Load in Cycles,” by J. A. Griffiths, 
** Proceedings,” 1886, page 128 ef seq. 
- “Some Points in Oycle Construction,” by F. J. Osmond, “ Proceed- 


ings,” 1897, page 284 et seq. 


The total production of cycles in the United Kingdom in 1997 
amounted to 590,300, of which 102,400 were exported, so that the 
cycles made for home consumption amounted to 487,900 jn that 
year. Taking this in round figures at half a million per annum 
and assuming that each cycle will, under normal conditions, have 
a life of from six to seven years, it would appear that about one 
person in every fifteen of the entire population is a cyclist, In 
these figures motor cycles have not been taken into consideration - 
they form but a very small part of the whole. They amount, jn 
fact, to less than 1 per cent. of the total number, and only about 
5 per cent. of the total value of cycles produced in the Uniteq 
Kingdom. . 

The importance of the cycle industry is frequently not fully 
appreciated, but may be understood from the value of cycles 
motor cycles, parts, and accessories, produced in the United King: 
dom, which in 1907 exceeded that of locomotives and traction 
engines—apart from locomotives built by railway companies for 
their own use. Not only is the cycle used for pleasure purposes 
and asa means of getting to and from work, but also for light 
transport for many kinds of goods, and for the rapid delivery of 
small articles. Apart from the large number of tradesmen’s 
carrier cycles, the delivery of the evening papers throughout 
London is very largely effected by means of the cycle. 

Probably the largest employer in the world of the cycle for such 
purposes is the Postmaster-General ; the statistics of the growth 
of the General Post-office service are shown diagrammatically in 
Fig. 1. At the present day the total number of cycles in ‘use 
reaches 11,400, of which about 500 are carrier tricycles, and 250 
are trailing carts. Of these machines about 50 per cent. are used 
by rural postmen, 44 per cent. by telegraph messengers, and 6 per 
cent. by engineers (linemen). 

The Post-office bicycles have equal wheels, with 28in. by 1}in, 
tandem beaded-edge type tires, they are geared to 63in., are fitted 
with rubber pedals, and have three-coil saddle springs. Neces 
sarily they are not of light build, as the work required of them is 
heavy, and they must be guaranteed to have a minimum life of 
four years under the working conditions, which comprise carrying 
loads up to 50 lb. weight, and being ridden by two different 
riders in the course of each day. They are of two classes, namely, 
the telegraph machines ridden by boys, which have a fixed chain 
wheel and one brake, and the postal machines ridden by men, 
which have a free wheel and two Sole, 

The ee mileage made by each of these bicycles is 
10,000 miles per annum ; the mchines, as a rule, are used by two 
or more cyclists during any one day. It follows that the total 
distance now travelled in the postal cycle service exceeds 
110,000,000 miles per annum. The life of the Post-office bicycle 
averages four and a-half years, and that of the tricycle five years, 
The mean life of a tire is about nine months. It is noteworthy 
that the total mileage which has been run since the service was 
instituted, namely, about 600,000,000 miles, no fatal accident has 
occurred by the failure of any portion of a bicycle, and only three 
fatal accidents to employés while riding these machines have 
occurred, owing to external causes, 

Although the postal cycle service attains such huge proportions, 
it can after all bear but a very small ratio to the total commercial 
cycle mileage of the country, quite apart from the mileage due to 
the use of cycles for pleasure purposes. It is further noteworthy 
that apart from improvements in brakes, change-speed gears, and 
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other details, the general design of the cycle has remained almost 


unaltered during the past 10 years. 

(2) Automobile vehicles used for pleasure 
prior to 1896 the efforts to produce mechanical 
for running over common roads had proved fairly successful on 
the Continent, but the vibration to which the vehicles were sub 
jected give rise to considerable trouble from parts working loose 
or breaking. As in the case of the cycle, so also in this case did 
the pneumatic tire prove the solution of the greater portion of 
these difficulties. It is not necessary to go into details with regard 
to the great development which has taken place in these vehicles 
during the last 15 years, the history of this being fully given in 
the technical Press of the industry,4 but it may be worth noting 
that a great deal of valuable data have been accumulated by the 
Scottish Automobile Club, who have each year, from 1902, 
organised extremely careful trials of automobile vehicles, over 
peculiarily and increasingly difficult sections of road, with indepen 
dent observers on all the vehicles. The results of these trials 
show how high a percentage of the cars subjected to the tests 
have gone through the trials without stoppage on the road, and 
this under conditions which were frequently extremely adverse. 
It may be noted that a single car was driven at Brooklands in 
1908 by one driver for a period of twenty-four hours, during which 
time it ran a distance of 1581 miles 1310 yards at an average 
speed of 65.9 miles per hour ; this would appear to be the greatest 
distance ever travelled by a man in twenty-four hours. The 
maximum speed attained by racing vehicles of this class has now 
exceeded 127.87 miles per hour.® Within 15 years the motor car 
has risen from the position of the slowest vehicle on the road to 
that of the fastest. 

(3) Light automobile vehicles employed in public service (motor cabs). 
—Following the application of the internal combustion engine to 
pleasure vehicles comes its application to public vehicles plying for 
hire, such as cabs. Several attempts to introduce this form of 
locomotion in London in the earlier diys of the automobile 
industry proved abortive owing to the heavy first cost of the 
vehicles at that date, and to the excessive repairs they required, 
and largely to the want of experience on the part of both the 
designer and the user of the vehicle. Progress in the adoption ‘of 
the motor cab in London can be estimated very closely from the 
returns of licences issued.? The diagram—Fig. 2—showing the 
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number of new vehicles of this class licensed during the period of 
five years (1904-1909) sets out very clearly the growth which has 
taken place in this type of motor vehicle, and the decrease in the 
same period which has taken place in the horse-drawn vehicle. 


% **Oensus of Production ” (1907), Part II., page 15. 4 

4 See the Autocar, the Automotor Journal, the Motor, and the Car. 
5 Appendix II., page 30. 

6 Obtained on-a flying half-mile at Brooklands, 8th November, 190%, on 


a Benz car.. « _— 
7 Report eiPommissioner ot Police of the Metropolis, 1903, 








Nov. 25, 1910 


THE ENGINEER 


581 








——_ 


In 1904, 685 new horse-drawn cabs were licensed and only one new 
motor cab was licensed; in 1908 only 21 new horse-drawn 
hansom cabs were licensed, or, with four-wheelers, 59 in all; 
whereas 1715 new motor cabs were licensed. The total number of 
motor cabs licensed in 1909 was 3956. The motor cab has pro 

go much more expeditious than the horse-drawn cab that the 


Railways. Particulars of the services and mileage run by these 
omnibuses on the regular services are given in Table I. 

At present it is impossible to obtain exact data as to the total 
mileage run by the motor omnibuses working these services ; the 
figures in the Table do not take account of the mileage of dupli- 
cated omnibuses, nor do they show the long distances covered by 
the services, which on some railways, and on the North- 





jod at which these latter vehicles will become practically 
obsolete in large towns is obviously close at hand. 

(4) Heavy motor vehicles employed in public service (motor 
omnnibuses).—The motor omnibus has not followed along the same 
fines of development as those taken by the motor cab. The 

js of the motor omnibus is of necessity of much heavier 
construction than that of the motor cab on account of the greater 
weight it has to carry. The'total weight is, in fact, so great as to 
prohibit the use of the pneumatic tire, and to necessitate the use 
of solid rubber together with such COnstructional modifications in 
the framing and mechanism as have been found necessary to meet 
the conditions arising from less efficient cushioning of the 
unsprung weight. The motor omnibus has, in fact, more closely 
followed the lorry than the pleasure vehicle. 
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The rapidity of the development of these vehicles during the 
past five years is shown by the number of new vehicles licensed in 
London ; the figures are given in diagrammatic form in Fig. 3. 
Whereas 78 new horse omnibuses were licensed in 1905, only 
20 new motor omnibuses were licensed ; the number of new horse 
omnibuses licensed fell to two in 1907 and none in 1908; the 
gh aad of motor omnibuses licensed in London in 1909 
was 1180, 

Since the amalgamation of the three companies (London Genera] 


Eastern in particular, are very great ; nor is it ible to obtain 
data of costs of working at present.? The author is of opinion 
that the average cost of working these omnibuses, including wages 
of driver and conductor, fuel and oil, cleaning and waste, mainten- 
ance and renewals—in fact, all running expenses, but not deprecia- 
tion—will be found to be between 9.54, and 10.5d. per mile.!° 

The life of the tires on motor omni is g lly guaranteed 

at 10,000 miles. The life of the omnibuses cannot at present be 
ascertained, but it appears that with proper maintenance and 
as they remain in good working order and have a con- 
iderable life after six or seven years’ service. These data are 
necessarily on omnibuses of early design; the improve- 
ments which have since been made in accessibility and inter- 
changeability of parts lead to the conclusion that the life of the 
later types will be considerably increased. 

The railway services in many instances rest on a much less 
favourable basis than those of the omnibus companies. The only 
railway motor omnibus service approaching a town service in 
respect to the continued employment of the vehicles is that of the 
Lonton and North-Western Railway at Watford, in which the 
omnibuses seldom wait more than a few minutes at the end of a 
trip. In general these services are dependent on the arrival and 
departure of the railway trains to such an extent that long waits 
are involved, with corresponding reduction in the daily mileage of 
each omnibus. Some of the services, again, are run over extremely 
hilly and difficult country. Probably the worst road conditions 
encountered in this country are those of the Llandyssil-New Quay 
route in Wales, which is worked by motor omnibuses of the Great 
Western Railway. 

(5) Light motor vehicles for commercial purposes.—The develop- 
ment of these vehicles has taken place rather more slowly than 
that of pleasure vehicles and motor omnibuses, The necessity 
for keeping down the weight of the vehicle has required the 
adoption of light construction resembling that of the chassis of 
the pleasure car, while, at the same time, the addition of the load 
has raised the total weight above that at which the pneumatic 
tire can be economically employed. Hence a large amount of 
special ex perience was required to be obtained before the reliability 
of this type of vehicle could be assured. 








One of the most important individual applications of this type 
of vehicle is that of the General Post-office, who have working 
under contract at the present time! 120 vehicles, in addition to 
six of their own; the number also of motor vans so employed is 
growing weekly. One large firm of general providers in London 
have eighty vans on the road, each averaging sixty miles per day, 
while another London firm, engaged in a similar business, have 
fifty-five vans running from seventy to one hundred miles per day.!? 

The total number of trade vehicles coming under the Light 
Locomotives Act in the United Kingdom in September, 1909, is 
stated!® to have been 15,181, of which it is estimated about 8700 
were light delivery vans and 6500 were lorries of three tons and 





Omnibus Company, the Vanguard and the Road Car Companies 
the number of motor omnibuses in service, with their mileage, is 
as follows :— 


Year. Omnibuses, Year. Onnibuses. Total mileage. 
1908 Summer .. 603 1908-9 .. Winter .. 536 17,072,120 
1909 . . 698 1909-10... . 6A 27,500,00) 


These figures give an average annual mileage of about 30,000 
per motor omnibus in 1908 and about 40,000 in 1909. There can 


upwards, with which are included light traction engines licensed 
under this Act, and, under the present method of keeping the 
statistics of the registration, it appears to be impossible to 
separate the figures. 

(6) Heavy motor vehicles employed for carrying—and in some cases 
also for hauling.—Of the figure of 650 light locomotives just quoted 
probably 5000 are motor lorries. Many of these are driven by 
petrol engines, but unlike the motor omnibuses the majority are 





be no doubt that the motor omnibus services at the commence- 

ment suffered very badly from inexperienced management. The 
fact that as many as 96 per cent. of the vehicles were kept in ser- | 
vice on the road was advertised and encouraged, with disastrous | 
results in frequency of breakdown and in the ultimate cost of 
repairs. The figures above quoted show the great improvement 
in mileage, as well as in reliability, that can be effected by proper 
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maintenance. Both steam and petrol engines are employed on the 


motor omnibuses in London. he number of steam omnibuses is, 
however, relativel y small. One of the petrol omnibuses belonging 
toa London company was stated to have travelled 148,100 miles up 
to the 4th June, 1910. 

The use of motor omnibuses in London does not, however, give 
a fair indication of the widespread development of this mode of 
locomotion. Several of the railway companies have adopted the 
motor omnibus for service in places where their stations lie at some 
distance from the towns they serve, and in many cases they are 
employed where small outlying towns, otherwise devoid of regular 
communication, could not be economically connected to the rail- 
way service by other means. Foremost among these companies 
is the Great Western Railway. The development of motor traction 
hy this railway can be seen from Fig. 4, which gives the total 
number of motor omnibuses in use by it for each of the past six 
years. Motor omnibuses are also used by the London and North- 
Western, the Great North of Scotland, the Great Eastern, the 
North-Eastern, the London and South-Western, and the Cambrian 
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titted with steam engines. The slower speed of these vehicles and 
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the greater permissible weight render the use of a fire-tube boiler 
possible. Of forty-two of these vehicles entered for a recent 
driving competition two were stated to have run 85,000 miles and 
upwards, and seventeen to have run 50,000 miles and upwards. 
With the lorriesand heavier vehicles about 10,000 miles per annum 
appears to be the usual performance, while 25,000 miles per annum 
appears to be the maximum for tbe lighter commercial vehicles. 
Some of these vehicles belonging to carrying companies make trips 
of over two hundred miles from their base. Among the various 
uses of motor lorries, apart from general carrying, may be noted 
their employment by borough councils for purposes connected 
with road maintenance, scavenging, cleaning and watering. 

(7) Light traction engines.—The light traction engines built for 
licensing under the Light Locomotives Act are not so numerous ; 
they find employment under a number of conditions where very 
bulky loads require to be hauled over comparatively easy country ; 
a typical case is the haulage of vegetable produce from the Thames 
Valley, west of London, to Covent-garden Market. 

(8) Heavy traction engines.—Whereas about 8000 engines were in 
commission in 1896, it appears probable that their number has not 
increased by more than about 500 in the last fourteen years. The 
reason is not far to seek ; all lighter forms of work are undertaken 
by the previously mentioned classes of trade vehicles, and the 
heavy traction engine is no longer employed for such light jobs as 
it frequently performed in the earlier portion of the period under 
consideration. 

The heavy traction engine has been responsible for the educa- 
tion of a body of drivers qualified to demonstrate the economical 
handling of the motor lorry. As a class these men are most 
resourceful and highly intelligent. In the case of those who drive 
for fairs and circuses they are not only extremely skilful drivers, 
but require to have an all-round engineering knowledge for main- 
taining in working order the mechanical appliances, electric light, 
&c., entrusted to their charge. 

(9) Mechanically and electrically propelled tramcars.—One of 
the tramways in the north of London was worked by steam prior 
to the period under consideration, but the slow speed and vexa- 
tious restrictions imposed seriously handicapped it, with the 
result that the steam cars were taken off and horse traction 
resumed ; this line has now been reconstructed for electric traction. 





9 Two years hence the regulations affecting the keeping of th2 accounts 
of railway companies will render these data available. 

10 “ The Design of Petrol Motor Vans,” by T. B. Browne, M.1. Mech. E., 
m ok Institution of Automobile Engineers, Vol. iv., 1909-10. 

pril, 1910. 

12 Much interesting information on the construction of vehicles of this 
class, together with some details of the cost of working of one of these 
services, are given in a paper by Mc. T. B. Browne, M.I. Mech. E., read 
before the Incorporated Institution of Automobile Engineers in February, 
1910. ‘“‘ Proceedings,” Institution of Automobile Engineers, 1909-1910. 

13 Royal Automobile Club Journal, 2nd December, 1909. These 
statistics, which give the t: tals of motor vehicles istered as private 
cars, and as commercial vehicles, and the totals, including public cars and 
motor cycles, up to September 30th, 1909, must obviously ex the 
actual number of vehicles, because under the — regulations these 
totals do not take account of vehicles lost, destroyed, exported, or 
re-registered on change of ownership with or without cancellation of the 
original registration. 


The total length of horse tramways now remaining in the County 
of London is approximately 19.5 miles of route or about 32 miles 
of single track. The total number of miles of electrified tramways 
belonging to the London County Council in the County of London 
is approximately 121 miles of route or 237 miles of single track, in 
addition to which there are 8 miles route length in the-County of 
London worked by others. !4 

The cable system was employed on the Brixton line and also 
on Highgate Hill. The former line was reconstructed for electric 
traction prior to 1908 ; the latter was electrified during the past 
winter and was opened for traffic on the 25th March last. This is 
the only tramway of really steep gradient in the London district, 
the maximum amounting to a rise of over 9 per cent. 

Trials were made at Croydon in 1893-1894 of tramcars propelled 
by gas engines. The system was not adopted on any of the 
Senden lines, but was worked for some five years 1896-1901 
between Blackpool (South Shore) and Lytham and also in Trafford 
Park, Manchester. Both of these lines have since been recon- 
structed and are now working electrically. The system is still 
running at Neath in South Wales between Briton Ferry and Neath 
and from Neath to Skewen. The cars are fitted with two-cylinder 
opposed engines of about 16 brake horse-power running at 260 
revolutions per minute ; they have two gears permanently in mesh 
and engaged by friction clutches both for forward and reverse 
running—the reversing is effected by means of dog clutches ; 
both axles are chain driven from a central shaft. Some of these 
cars have run upwards of 80,000 miles. The cost of working 
is low, but the line is handicapped by the low speed limit which 
is imposed, and enforced, on all but electrically equipped lines. 

The author is of opinion that tramcars could be designed, and 
constructed to be propelled by the modern high-speed petrol 
engine, using compressed town gas as fuel in place of petrol, and 
that the first cost of a line so equipped would a much lower than 
that of an electrically equip line. From experience of gas 
traction he is satisfied that the cost of power for working and of 
maintenance should be less than with electric traction, and that 
lines having a light service only could be run more profitably by 
the use of the internal combustion engine. 

The electrification of the London tramways is proceeding 
rapidly, and connections are being made with the outlying lines 
constructed under the Light Railways Act. It is now possible tc 
travel by tramway from Uxbridge on the west, to Greenhithe on 
the east—less than two miles out of the total distance of over 
33 miles being worked by horse traction—and from Purley in the 
south to Waltham Abbey in the north, a distance of over 24 miles, 
in this case entirely by electric traction. At present some study of 
the map would be necessary before attempting these journeys, each 
of which involves several changes, and offers noalternative route 
over a considerable portion of the distance. 

The increase in the mileage of the tramways in London is shown 
in Fig. 5. The number of electric cars licensed in 1908 was 2403-— 
an increase of 235 over the whole number licensed in 1907. The 
number of horse cars licensed fell to 323 in 1908, and if the same 
rate of decrease that existed between 1907 and 1908 is maintained, 
the horse tramcar will disappear about the end of 1912. 

Railless traction.—Quite recently systems of railless electric trac- 
tion, in which the cars are supplied with power from a central 
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station, have been developed on the Continent with such success 
that some municipal jer seer in this country have obtained 
powers to enable them to use the method. Of these the Cedes- 
Stoll trackless trolley system in use in Austria may be taken as an 
example. Since rails are not available for the return current, two 
overhead conductors are necessary, and since the vehicle must be 
able to run on any desired portion of the road, the two overhead 
conductors must placed at a greater height than is the case 
with the trolley tramcar running on rails. The collector is formed 
as a carriage travelling on the two overhead wires and carries a 
heavy pendulum attached to it so as to bring its centre of gravity 
well below the wires. The arrangement of the attachment of the 
double lead is such as to take up all slack and to permit of the 
strong transverse pull being applied, which must oceur with such 
lateral dispiacements of the vehicle as 15 to 20 yards. 

Since the trolley with its pendulum and leads occupies the two 
wires and the interspace, it is necessary that two of the cars on 
meeting should stop and exchange their trolley connections, which 
is rendered possible by means of detachable contact boxes. This 
is of course unnecessary where the traffic is sufficient to warrant 
the installation of a four-wire overhead system. The cars are 
arranged with the rotors fixed to the wheels and the field magnets 
keyed to the axles, no reduction gear being used. Where the cars 
are required to haul trailers they are so constructed that all four 
wheels are made drivers, 

The pedrail.—The pedrail and other forms of tractor designed 
for use across country cannot properly be considered as coming 
within the definition of road-using vehicles, and, in the author's 
opinion, they are outside the scope of the subject under investi- 
gation. 





In many parts of the country a great outcry has been raised 
against mechanical traction, and much has been said and written 
with the object of proving that the new method of traction has 
caused damage to the existing roads which were supposed to be 
excellent and adequate for horse traffic. An examination of most 
of these statements will, however, show that :—(a) The roads were 
constructed on an insufficient foundation ; (b) the roads were made 
of unsuitable material; (c) the road metal was not broken to 
proper size ; (d) in the rolling operations, road scrapings, together 
with other dust and mud-producing matter, were mixed with the 
road metal proper or spread on and watered in with the road metal 
to act as ‘*‘binding;” (e) the roads were constructed with an 
excessive amount of camber. ; 

Attention has been drawn to all those points, and in many 
cases a very great improvement in the condition of the roads has 
been effected by avoiding these obvious sources of trouble. Under 





14 80th June, 1910, 
15 See “‘ Construction and Wear of Roads,” by H. R. A. Mallock, F.R.S. 





“ Proceedings,” Inst. C.E., Vol. clxxviii., page 111. 
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the present state of affairs, in which a large number of horse-drawn 
vehicles are still employed upon the roads, the surface is subjected 
to ag trying conditions than if used chiefly by one class of 
traffic. 

The mattock-like action of the horses’ hoofs disintegrates the 
rolling surface, and, unless a camber is provided, the centre line of 
the road simply passes through a series of holes and puddles ; for 
the excessive camber, provided for the very purpose of avoiding 
this result, leads to the destructive custom of driving in the centre 
of the road, a custom almost invariably adopted by horse drivers, 
and, of necessity, followed by motor drivers where the road is 
clear. This very uneven distribution of the wear on the hard road, 
constructed with excessive camber, tends to degenerate our high- 
ways until they resemble the farm road with its familiar but 
unaccommodating three ruts. 

In the suburbs electric tramways, and particularly those con- 
structed under the Light Railways Act, have only paved the 
portion of the road occupied by their tracks with the extra width 
on each side rendered compulsory under the Acts. Vehicles over- 
taken are obliged to leave the paved area, and, in returning to it, 
the unequal hardness of the paved and unpaved portions of the 
road leads to the formation of a rut at the edge of the paving, 
which, under the action of the weather and the traffic, tends to 
increase in depth. A great improvement, in the author's opinion, 
would be effected if the paving of the road with the same material 
throughout its width were rendered compulsory. To allow the 
whole of the extra expense this would involve to fall upon the 
tramway companies would be obviously unfair. 

Dust.—The biggest cause for complaint against motor traction 
is based on the dust raised by this class of vehicle. Mr. Mallock 
has shown!® the distribution of wheel pressure on the road for 
the pneumatic tire, the solid rubber tire, and the iron tire; further, 
he has clearly explained the sliding of the surfaces in contact 
which takes place in the case of both forms of rubber tire, and 
the consequent effect in rolling and raising the small particles of 
abraded road metal produced by the action of iron tires and horses’ 
hoofs. 

Dust prevention —Many suggestions have been made for road 
surface treatment with a view to so binding the dust that its rais- 
ing becomes difficult. . Amongst those abandoned may be men- 
tioned the use of calcium chloride and other deliquescent salts. 
A better method has consisted in the treatment of the road surface 
by tar-spraying carried out in dry weather. It is now generally 
recognised that the most efficient method of applying tar is by 
mixing it with the road metal and then rolling the tar-covered 
metal into place. By this means the interspaces and any fine road 
metal used for binding, as well as any loose particles which may be 
formed slightly below the road surface are effectively protected 
against the action of the weather and also against the suction pro- 
duced by rubber tires. As the use of the tar treatment proceeds, 
the trouble caused by dust is likely to become greatly reduced ; on 


country roads the vegetable matter blown on to the roads, together | 


with other matter of animal origin, will of necessity continue to 
cause some trouble. 

Cost of road maintenance.—It has been publicly stated by Colonel 
Crompton that in London the cost of rubber tires worn out 
on public service and trade vehicles is equal to the amount 
expended on road maintenance and scavenging in the same period 
of time. In the opinion of the author this statement is inside the 
mark. The average cost of road maintenance and repair, with 
cleansing, scavenging, and water in London was £767 per mile per 
annum for the two years 1904-5, and for two years the 1907-8 it 
fell to £680 per mile. '7 The change in the methods of traction 
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which occurred in this short period has already been shown in 
Figs. 2and 3. The approximate costs per mile, taken as two-year 
averages for the period 1901-8, are shown in Fig. 6; from this it 
appears that a small but marked decrease has taken place during 
the last two periods tabulated. 

Reduction in horse traction.—It has been stated that in the last 
five years the number of horses stabled in London has fallen from 
500,000 to 110,000.18 The decrease in horse omnibuses, horse 


authorities in this country anticipates a limitation to the extension 
of electric tramways, 

Traffic reform.—The roads were originally constructed for 
purposes of locomotion. In many parts of the country the com- 
parative disuse into which they fell, subsequently to the advent of 
the railway, has led to their being regarded rather as common 
land—useful as a recreation ground and an addition to the farm- 
yard. This is particularly well marked in those districts which 
most strenuously opposed the railway in itsday. In many of these 
places the various clauses of the Motor Act have been enforced 
with vindictive severity, frequently unfairly—in the case of some 
towns the convictions have amounted to 100 per cent.—and occa- 
sionally with the obvious and avowed intention of reducing the 
rates. Those places which opposed the railway were at later dates 
glad to obtain the tardy recognition of a branch line, and those 
which to-day act similarly to the motor vehicle will suffer sub- 
sequently in loss of trade and in the depreciation of property 
values. The ability to obtain the imposition of speed limits, 
under the powers of the Local Government Board, upon roads 
considered dangerous, has in many cases led to the adoption of 
these limits as a means for further persecution of the mechanically 
propelled vehicle. It is the author's opinion that in no case can a 
bard-and-fast speed limit be any aid to ensuring safety. Some of 
the motor omnibus services are.run over difficult roads of this 
class in the day subject to unnecessary multiplication of the 
technical offences possible, while other services, run at night over 
mountain roads, can make the maximum permissible speed, and 
even average 90 per cent. of the permissible speed, and this with- 
out danger to the public safety. 

In many of the large towns, and particularly in London, no 
praise can be too high for the manner in which the police regulate 
the traffic at the crossings of main streets and at certain difficult 
points. The spirit of obedience to the signals is obvious in all 
the drivers, and it is seldom that any breach of the regulations 
occurs. But although this is the case at the important crossings, 
the same praise cannot be given to the manner in which the 
effective area of the streets is wasted between these points. 





Although the camber of the main streets has been considerably 
reduced with the improvements effected in the paving, the heavy, 
slow, horse-drawn wagon is still permitted to use the most 
important thoroughfares during the busy hours of the day, and in 
so deing causes quite unnecessary congestion of the traffic both by | 
its slowness and its failure to keep close to the kerb. In the | 
centre of London, near the Bank of England, land has a very high 

value when covered with buildings. One would think that the 

time of the people paying such rents was of proportionate value, | 








| be kept as clear and free from obstruction as the corridors and 


trams, and horse cabs is, of course. responsible for a very large re- | P®88@8es within, and that the traffic should be accelerated as far 


duction, because a stud of 10 to 12 horses was necessary for each | 


horse omnibus or horse tram, and many of the cabs were run by 
two horses each day. In the period 1903-8 about 2300 horse trams 
and omnibuses were taken off, and during the same period about 
2700 two-wheel cabs. These together would account for 30,000 
horses being taken off the road, and, if the trade vehicles are 
taken into consideration, probably 50,000 horses were taken off in 
this period for public service and trade purposes. Even allowing 
for the superseding of the private carriage by the motor car, the 
author is of opinion that the total reduction of horses in use in 
London has not greatly exceeded 100,000 in the past five years. 

The author is of opinion that a very large proportion of the 
cartage in London is at present still almost unaffected by the 
change. The chief class unaffected is represented by the 
vehicles of small tradesmen, who at present cannot afford the 
capital outlay for the mechanical vehicle, or who work under con- 
ditions of so light a load for the horse, and so few running hours 
per diem, that a light motor van, with its driver, would not be 
adequately employed. The horses used for these purposes are, 
however, largely recruited from the studs of the public service 
vehicles, and it is therefore probable that the diminution in the 
number of public service horsed vehicles will affect this class 
also. 

The anto-currier,— For the rapid transport of light and compact 
goods a new class of three-wheeled vehicles has been developed. 
Some of these have already been adopted by railway companies 
for the rapid delivery of parcels, and it is obvious that their use is 
likely to extend to the handling of the parcels post in country 
districts as well as to many other purposes. 

Competition hetircen the carious classes of mechanical traction.—The 
only classes among those mentioned between which serious com- 
petition occurs are the motor omnibuses and electric tramcars. 
It has been found that where a motor omnibus service has been 
working satisfactorily the laying of an electric tramway has in 
general caused a change of route to be adopted for the motor 
omnibuses. The. hardship so involved is not great, as the omnibus 
services, unlike'the electric tramways, have no capital invested in 
the track and track equipment. On the other hand, the first cost 
of the motor omnibus, and its cost of working, so closely approxi- 
mate to those’ of the electric tramcar itself that the saving in 
capital outlay effected by installing motor’ omnibuses, instead of 
tramways, is likely to show itself by a large increase in motor 
omnibus services, particularly in those places where the traffic is 
not of great density. Already the advent of the railless trolley 
system and its serious consideration by a number of municipal 








16 Loc. cit., page 120 et seq. 

17 Report of the London ‘Traffic Branch of the Board of Trade, 1909. 

ag Mr. W. Joyneon Hicks at the Commercial Motor. Users’ Van Parade, 
4th June, 1910 
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and that for this reason alone the road outside their doors should 


as possible. 

Under the present regulations speed is considered a crime, but 
obstruction, so long as it does not take the form of absolute 
stoppage, is encouraged indirectly. The author is of opinion that 
a complete reversal of these conditions is desirable in respect to 
those streets having the heaviest traffic, and that no vehicle be 
allowed in them during the busy hours of the day, unless capable, 
when fully loaded, of more than a definite minimum speed. 

The total number of public service vehicles of each class 
licensed in London at the end of each of the past six years is shown 
in Fig. 7. This number is not that of the vehicles actually 
in service at those dates, because, owing to various causes, some 
vehicles are licensed more than once in the same year. These 
causes are, however, fairly constant in character and the form of 
the curves, and hence the rate of increase or decrease in the total 
number of vehicles, is but little affected. From these diagrams it 
appears that the various public service horsed vehicles in London 
will become extinct as follows ; but in the question involved there 
are so many and varied conflicting factors that it would not be 
prudent to speak dogmatically—the horse tramear at the end 
of 1912; the horse omnibus at the end of 1913; the hansom 
—— end of 1913; the four-wheel horse cab before the end 
of If 


It is remarkable that of these slow and obstructive vehicles one 
of the worst offenders should have so long a probable life. One 
reason which tends to keep the four-wheel horse cab in service is 
its ability to deal with larger quantities of luggage than can be 
managed by the motor cab. The extinction of the type might be 
accelerated in two ways—either (vw) by the introduction of motor 
cabs of greater luggage-carrying capacity, say, something inter- 
mediate between the present private railway omnibus and the 
ordinary ‘‘ taxi” ; or (6) by improved facilities for the handling of 
passengers’ luggage, and its rapid delivery at destination, under 
some system analogous to that ruling in the United States. The 
plan adopted by many of the railway companies of collecting and 
delivering luggage in advance is much to be encouraged. Again, 
the facilities for handling luggage in the tubes and other under- 
ground railways in London are so meagre that a system of 
transport of luggage by express motor van from one railway 
terminus to another would greatly facilitate the movements of 
passengers passing through the metropolis. 

Conclusions.—In the author’s opinion the extinction, by the end 
of 1913, of all public service horsed vehicles except the four- 
wheeled cab in London, and the almost entire superseding of the 
horse carriage by the private motor car should render it possible 
to apply the same rules to horse vehicles and other slow traffic as 
now apply to driven cattle and to traction engines in busy thorough- 
fares in London, That is to say, horsed vehicles of certain classes, 
and slow motor vehicles, should not be allowed on the busy streets 


speed and settled in the case of horse vehicles by the maximum 
gross load hauled per horse. To avoid undue hardship on an 

rticular class the new regulations suggested should be pi 

nown in advance and brought into force progressively, The 

regulations affecting traffic in narrow streets should provide as fay 
as possible for the use of these streets in one direction only when 
so constricted that two vehicles cannot pass easily. Obstruction 
caused by vehicles standing at the road side should be diminisheq 
further than is at present done. The turning of motor vehicles jn 
busy streets should be discouraged ; if a good minimum speed 
be maintained the loss of time occasioned in traversing the extra 
distance involved in running round a block of buildings would he 
comparatively small, The obstruction caused by vehicles not 
keeping within a limited distance from the kerb should be invest. 
gated fully, as this appears to the author to be one of the most 
serious causes of loss of time in consequence of the reduction jp 
the number of streams of traffic that arises therefrom. 

The conclusions which can be drawn from the congested condi. 
tion of the London streets to-day apply similarly to other large 
cities, and whatever changes may be adopted by London wil] be 
considered by other great centres of traffic, such as Glasgow 
Manchester, Liverpool, Birmingham, &c.; and whatever rules and 
regulations are found feasible and efficacious in large cities wil] 
mutatis mutandis, be found applicable to smaller towns and 
ultimately to country roads, Doubtless these matters wil! receive 
the attentions of the recently appointed Road Board, who may be 
expected to consider not only the formation and maintenance of 
the road surface, but its-efficient use in the safe, convenient and 
rapid transport of passengers and merchandise. 

‘he author desires to express his thanks to Colonel R. k. 
Crompton, C.B., Messrs. Maurice Fitzmaurice, C.M.G., and H, 
Howard Humphreys, MM.I. Mech, E., to Mr. F. C. A. Coventry 
(of the Great Westen Railway), and to Mr. Chas. Wheeler (of the 
General Post-oftice) for the information they have so kindly given 
him. 

This meee is accompanied by two appendices, which we have 
not reproduced. 


THE INSTITUTION OF CIVIL ENGINEERS. 
PORTLAND CEMENT AND AERATION, 

At the ordinary meeting on Tuesday, November 22nd, Mr, 
Alexander Siemens, president, in the chair, the paper read was 
‘* Portland Cement, and the Question of its Aération,” by H. K. G. 
The following is an abstract of the 


vaper :— 
Much has been said and written on the subject of Portland 


| cement, but in connection with the chemical or physical side there 


is still a wide field for research, as uncertainty exists on many of 
the complex problems which continue to baffle skilful investi- 
gators. It was not until towards the end of the nineteenth cen- 
tury that development on scientific and economic lines was under 
taken by many of the principal manufacturers in all parts of 
the world. Their efforts met with the full appreciation of the 
members of the engineering profession who, by varied experi- 
ence, became fully acquainted with the properties and excen- 
tricities of the cements of the past. (reat improvements 
were brought about through the initiative of Sir John Wolfe 
Barry, Sir William Matthews, and others, and a scientific system 
of standardisation has now been established, resulting in great 
influence for good, as well on the commercial as on the technical 
side. The industry as a whole, having accepted these conditions, 
bas improved the methods of manufacture by large expenditures 
of capital in the way best adapted to meet local conditions and the 
character of the raw materials to be dealt with. The state of things 
prevailing in the cement industry in the sixties, and the costly and 
tedious methods which it was generally necessary for the engineer 
to adopt before the cement en supplied to him could be safely 
used were due to the almost entire absence of that scientific chemical 
control which is an essential part of the methods of to-day. The 
importance of thorough cmilonentien of the raw materials and of 
the chemical uniformity resulting was not then fully realised, or, 
if it was understood, no adequate provision was made for producing 
so perfect a mixture as is now obtained. Further, the subsequent 
calcination was often carried out in a very perfunctory manner, 
without any successful attempt being made afterwards to 
separate the unburned portions from those which were thoroughly 
calcined. The defects being caused chietly by the presence 
of uncombined lime, due either to faulty amalgamation of 
the raw materials or to insufficient calcination, or to both, the 
engineer wisely had recourse to the simplest and most natural 
methods for neutralising its expansive force, by converting 
the free lime into hydrated carbonate of lime by absorption of 
moisture and of carbonic anhydride from the atmosphere, with the 
object of rendering it inert. In treating cement in bulk this is a 
tedious and expensive process, but with the knowledge then avail 
able perhaps no better system could have been devised to secure 
soundness and freedom from expansion. Many engineers— 
especially those whose experience extends over a long period 
have become so accustomed to the use of some aérating process 
that, perhaps by force of habit, they still continue to require it of 
their contractors, forgetting that cement which has already passed 
the stringent tests of the British standard specification has neces 
sarily shown itself to be entirely innocent of any expansive ten- 
dencies. If this specifieation is adhered to for all requirements, 
the old aération methods have become as obsolete as the ancient 

inery of the t industry which has found its way to the 
scrap heap. 

One of the most important improvements in the manufacturing 
process is the introduction, on a practicl scale, since 1900, of the 
rotary kiln. Its advantage is that the calcination is completely 
under control. The author proceeds to describe the process in 
detail, and also that of grinding, an operation to which much 
attention has been given of late years. Another great improve 
ment in the production of sound cement, and the one which 
renders subsequent aération unnecessary, is the introduction of 
the hydration process carried out in conjunction with the grinding : 
it consists in submitting the cement, during its final reduction, 
to a saturated atmosphere at a comparatively high temperature. 
The process results in achieving in-a scientific, rapid, and highly 
efficient manner what the aérating operations of the engineer have 
only imperfectly effected on the ts of the past. It also has 
a markedly beneficial effect in regulating the setting-time, and in 
rendering it more permanent, by preventing to a large extent the 
return of the cement to a quick-setting condition, a danger which 
exists when gypsum alone has been used to retard the setting-time. 
Lastly, there is the cooling process, where the hot cement on 
leaving the mill is conveyed to revolving water-jacketed coolers. 
This operation, being conducted in the presence of air, adds the 
finishing touch to the beneficial results of the previous hydration. 














WE hear that the Illinois Traction System is now com- 
pleting plans for the largest block signal and dispatching signa! 
installation ever made by an electric railway. Itis proposed to pro- 
tect 100 continuous miles of track on one portion of the system witl 
automatic block signals and to erect similar signals on all curves and 
other dangerous places on other lines operated by this organisa 
tion. The automatic block signals will be in addition to the Blake 
dispatching signals which the company has been using at eacli 
siding during the past summer. It is the ambition of the Illinoi- 
Traction System to be known in the future as the ‘Signal Roa: 
because of the comprehensive system of protection which will be 





within certain hours; the limitations should be based on a minimum 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Improvement in Pig Iron. 

THE best feature in trade this week is a marked improve- 
ment in pig iron, A new buying movement of some extent seems 
to have appeared, and there is a tendency in prices to become 
dearer. Sellers are very firm, and several classes of iron are not 
offered. Current deliveries are insufficient for a number of works, 
Makers engaged in the Derbyshire pig iron trade show a more 
independent attitude, and while some will take 52s. for forge sorts, 
others want 53s., delivered into this district. A freer selling of 
Northampton forge iron in the last two weeks is reported. Quota- 
tions are :—Forge pig iron: Staffordshire common, 48s. 6d.; part- 
mine, 51s to 52s.; best all-mine forge, 85s.; foundry, 90s.; cold 
blast, 115s.; Northamptonshire. 49s. 6d. to 50s. 6d.; Derbyshire, 
dls. 6d. to 62s. 6d.; North Staffordshire forge, 50s. to 51s. best, 


f&s, to 59s, 


Bar and Hoop Iron. 

Good grades of bar iron are moving off steadily, but there 
is still a great deal of competition for a disproportionately small 
amount of business in the inferior qualities, Belgian competition 
remains unhappily as pronounced a feature as ever, and this 
depresses prices very seriously. Best marked bars are £8 per ton, 
second qualities £7, and North Staffordshire unmarked bars 
£6 15s. at outports. South Staffordshire makers of unmarked 
bars are not betraying so much pressure to sell as recently, and in 
some cases decline to take less than £6 5s. for merchant bars, 
though others will still accept £6 2s. 6d. Other prices are: Hoop 
iron, £6 15s. for common, and £7 5s. for reliable sorts; gas strip, 
£6 10s. and £6 12s, 6d.; slit nail rods, £7 5s.; and rivet iron 
£6 15s. to £7 per ton. 


Galvanised Iron Prices Irregular. 

Apparently galvanised sheets have sustained a little set- 
back, as buyers have been able to place contracts distinctly lower 
than of late, the reduction in some cases being fully 5s. per ton. 
In this department there is some irregularity, which may merely 
be due to the advantageous geographical position which makers 
on the coast hold over competitors in this district. On the week, 
however, trade is less disturbed by the underselllng than just 
lately, and values have settled at about £11 5s. to £11 10s. for 24 
gauge corrugated sheets f.o.b. Liverpool. If there is any weak- 
ness it is confined to the lighter gauges. Most of the manufac- 
turers have sufficient orders on their books to carry them into the 
new year. Black sheets are in large request on the basis of 
£7 15s, to £7 17s, 6d. for doubles. There is a good volume of 
business in galvanised sheets, and the recurrence of the labour 
troubles at the Sholton Ironworks, and the consequent curtail- 
ment of supplies, is likely to harden the market. 


Steel and the Boilermakers’ Strike. 

Apart from the ill effect upon the boiler-plate trade of 
the strike in the North—and it cannot be denied that the injury 
is serious—econditions in the steel trade continue healthy, and 
producers of sections, bars, and billets, though not booking 
much business at the moment, are well supplied with work, and 
prices are firm. The upward movement in British billets a 
month or two ago was checked by a continental invasion. Now 
an advance of 1s, is asked on Belgian billets, making the price 
£4 14s., as compared with £5 to £5 2s. 6d. for the home pro- 
duct. This evidence of an improved tone on the European con- 
tinent synchronises happily with more favourable reports from 
America, and is welcomed as a good omen. The deadlock in 
the boilermakers’ dispute has brought the business in plates to 
a standstill, Rolled steel prices are: Angles, £6 12s. 6d. to 
£6 15s. ; girder plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to 
£7 10s.; joists, £6 10s, 


The Birmingham Brass Trade. 

The Birmingham brass trade is pretty fully employed, 
and the improvement is well distributed over all departments. 
The remarkable new scheme for grading the workmen, which is 
the result of long conferences between the workmen’s representa- 
tives and the Employers’ Federation, is meeting with much favour 
from the rank and file. It is hoped that its work will ensure 
freedom in future from wages disputes. The operatives, it may 
be recalled, are to be classed in four grades, according to their 
capacity—a step which seems to strike at the very root of one of 
the most cherished principles of trade unionism generally. 
Minimum rates of wages have been agreed upon of respectively 
26s., 29s. 3d., 33s, 9d., and 38s, 3d. per week of fifty-four hours, 


Overtime is to be paid for according te the award of the late Sir | 


David Dale. The scheme comes into operation on the first pay- 
day in next month. 


Wages in Chain Trade. 

Now that the women in the hammered—or light—chain 
trade of East Worcestershire have secured better wages, conditions, 
&c., the male workers are beginning to agitate. These operatives, 
like the women, are mostly outworkers, and they state that they 
cannot earn above l4s. to 15s. a week. The Government Trades 
Board have already fixed what is termed the 4s. 6d. list as the 
minimum wages for common chain, free from any deductions, and 
the men are anxious that none of their number should be persuaded 
to contract outside the Act. A conference with the employers is 
desired, and an effort is to be made to arrange it. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday, 
A Flat Market. 

_ THE market on the Iron Exchange on Tuesday was dull 
and disappointing. A dense fog hung over a considerable area in 
Manchester and district, with the result that few buyers attended, 
and consequently there was no change to note in any department, 
except, perhaps, that English tin ingots were about 20s. higher. 
It is certainly the poorest market we have experienced for many 
years past. 


Quotations. 

_ Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, s.; Derbyshire, 54s. 6d.; Northamptonshire, 56s. 3d. to 
6s, 6d.; Middlesbrough, open brands, prompt, 58s. 4d.; January- 
March, 58s, 10d. Scotch: Gartsherrie, 62s. to 62s, 6d.; Glen- 
garnock, 60s. 6d. to 61s.; Eglinton, 59s. 6d. to 60s., delivered 
Manchester. West Coast hematite, 66s. 6d. to 67s.; East Coast 
ditto, 64s, 6d. to 65s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 60s. to 60s. 6d.; Glengarnock, 58s. 6d. to 59s.; Eglinton, 
578, 6d. to 58s. Delivered Preston: Gartsherrie, 61s. to 61s. 6d.; 
Glengarnock, 59s. 6d. to 60s.; Eglinton, 58s. 6d. to 59s. Finished 
iron: Bars, £6 15s.; hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. 
Steel: Bars, £6 15s. to £7; Lancashire hoops, £7 7s. 6d.; 
Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; boiler plates, 
£7 17s. 6d.; plates for tank, girder, and bridge work, £7; 
English billets, £5 5s. to £5 16s.; foreign ditto, £4 15s. to 
£4 17s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£73; tough ingot, £62 10s.;. best selected, £62 10s. per. ton ; 
copper tubes, 84d.; brass tubes, 7d.; condenser, 8d.; rolled brass, 


6}d.; brass wire, 6$d.; brass turning rods, 63d.; yellow metal, 


- per lb. Sheet lead, £16 10s. per ton. English tin ingots, 
£167 to £167 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was good, notwith- 
standing the adverse weather conditions prevailing, and the tone 
in the trade was satisfactory. The cold spell has had the 
effect of bringing the demand for house coal to something like 
winter level, and prices of this class of fuel, as well as engine 
coal, favoured sellers. There is a better trade in shipping and 
bunkering coal, but this department was not so active as was 
expected, through the South Wales strike. 


: BaRROW-IN-FuRNESS, Thursday. 
The Hematite Market. 
Business in the hematite pig iron trade is far from being 
brisk. Makers are experiencing a fair demand only for their iron, 
and there is a disposition on the part of many users of iron not to 
place contracts for any more metal than will fulfil their immediate 
requirements. The continuance of the shipyard lock-out—which 
appears as far off settlement as ever—is having a very bad effect 
on the trade generally. Were it atan end there would immediately 
be a quickening in the demand for iron on the part of steel makers 
who are engaged in the rolling of ship-plates and other ship- 
building material, for new shipbuilding orders of importance have 
been given out, and whatever orders may be placed provisionally 
there will be no rush to commence upon them. The local con- 
sumption of iron remains much the same. Makers are quoting 
66s, per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron, and warrants are at 64s. 6d. per ton net cash sellers, but 
last week a small transaction was noted as low as 64s. per ton net 
cash. The stores of warrant iron represent still 32,275 tons and 
are tightly held. For best sorts of iron there is a steady call, and 
about 69s. per ton is quoted. Iron ore is not in such good local 
consumption as was the case a little while ago, but still a good 
tonnage is being used, whilst the shipments are well maintained, 
especially in the highest classes of ore. Prices are unchanged, 
with good average qualities quoted at 12s. to 16s. per ton, and the 
best sorts are at 20s. to 21s. per ton. Last week not a single 
cargo of foreign ore arrived into Barrow ; in fact, the importations 
of Spanish ore have been particularly quiet for some weeks past. 
This has led to increased business in Lancashire and Cumberland 
ores. Spanish ores run up to 20s. to 21s. per ton delivered to 
West Coast works. 


Steel. 

There is nothing new to note in the steel trade. It is 
progressing in a quiet sort of way, and is chiefly concerned in the 
turning out of rails. These are for home use and foreign shipment. 
The new business on offer is fairly good, and heavy sections are 
quoted at £5 7s, 6d. to £5 10s. perton. For light rails there is 
only a moderate demand. The present price is £6 5s. per ton. 
| Some tin-plate bars are being rolled at Barrow. The Barrow 
| Hoop and Wire Works are well employed, and there is also much 
| activity at the works of the British Griffin Chilled Iron and Steel 
Company, Limited, where wheels and axles are being made for 
| South America. Steel shipbuilding material is a dead trade at 
present. 





Shipbuilding and Engineering. 

Vickers, Sons and Maxim, Limited, have been instructed 
by the Imperial Japanese Government to construct at their Barrow 
yard, a battleship cruiser. She will be between 27,000 and 28,000 
tons displacement, and will cost two and a-half millions sterling. 
The details of this huge warship are to be kept secret. That she 
will be of great length is a certainty—probably something like the 
Princess Royal now being built at Parrow, which. is 700ft. long, 
and by far the longest war vessel ever built at Barrow or else- 
where. Messrs. Vickers have also received an order from the 
British Government for a steamer to attend the submarine craft. 
With a settlement in the dispute the shipbuilding and engineer- 
| ing trades will be brisk in Barrow for a long time. 


Shipments. 

The shipments of iron last week from West Coast ports 
reached 8389 tons, and steel 6352 tons. This gives a combined 
| total of 14,741 tons, and when compared with the 15,580 shipped 
| in the corresponding week of last year gives a decline of 839 tons. 

The shipments this year stand at 620,911 tons, as compared with 
| 654,786 tons in the corresponding period of last year, an increase 
| of 66,125 tons. 





Fuel. 
For coal there is a steady demand. Coke is not in such 
| good request as of late, owing to furnaces going out of blast. East 
| Coast qualities are quoted at 21s, 9d. per ton delivered to West 
Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is very little actual change to note in the condition 
of the iron, coal, or steel trades. The approaching General 
Election will, it is thought, tend to restrict business in the pig 
iron market ; and so far as prices all round are concerned, no 
change is likely now till the New Year's business is commenced. 
Apart from continental inquiries for gas coal for spot lots, the 
coal market is quiet pending the settlement of the railway con- 
tracts. In the steel trades activity continues almost general, 
although some local departments are adversely affected by the 
protracted lock-out of boilermakers at the shipyards, 


The Coal Trade. 

The South Yorkshire coal trade continues to feel no 
beneficial effect whatever from the partial suspension of output in 
South Wales. This is attributed to the fact that the dispute has 
oceurred ata time when the demand for coal has undergone a 
heavy contraction owing to the cessation of shipping demands for 
steam fuel. The railway locomotive contracts are still unsettled, 
but it is thought that the prices which will be ultimately accepted 
will be 8s. 9d. at the pits, or a reduction of 3d. on the price 
originally quoted by the collieries and of 6d. compared with a 
yearago. The position of the market for steam fuel is unchanged. 
Prices remain fairly firm at from 8s. 3d. to 8s. 9d. per ton for spot 
lots. The pits are now working for the most part for industrial 
requirements, and are curtailing outputs as much as possible to 
meet the reduced demands usual at this time of the year. 


Gas Coal. 

The gas coal collieries are working full time. Demands 
are rather ahead of the supply, and the favourable position from 
the colliery point of view is accentuated somewhat by foreign 
inquiries which are being freely received for spot quantities for 
immediate delivery, the prices obtained for these being 12s. to 
12s. 6d. per ton f.o.b. 


House Coal. 

Just now, owing to the wintry weather, house coal] is in 
very good demand, and prices previously given are quite main- 
tained. There is no immediate prospect of any further advance in 
prices, but if the cold weather continues for long there is little 
doubt that another ls. per ton will be put on. London merchants 
are now taking usual supplies, the demand from that. and other 
markets having been stimulated, 











Slacks and Coke. 

The firm market for slacks noted for some time past con- 
tinues, and full prices are being realised. Quotations at pits :— 
Best washed smalls, 5s. 6d. to 6s.; best hard slacks, 5s. 6d. to 
5s. 9d.; seconds, 3s. 9d. to 4s. 3d. Coke has of late shown a 
hardening tendency, and late rates are fully upheld, viz., 12s. 6d. 
= 13s. for best washed, and 11s. to 12s. for unwashed, per ton at 
the ovens, 


The Iron Market. 

All classes of pig iron are firm, despite the fact that there 
has been very little business done. Hematite, mixed numbers, 
is in very quiet sale again. Deliveries of pig iron are very good 
all round, and the market is described as satisfactory from a 
maker’s point of view. Billets, on the other hand, have not been 
quite so strong as recently, and cases of underquoting are reported. 

est brands of hematite remains at 79s. to 80s. West Coast, and 
74s. to 75s, East Coast. Other quotations are :—Lincolnshire, 
No. 3 foundry, 50s, 6d.; ditto, No. 4 foundry, No. 4 forge, 
mottled, and white, 493. 6d.; basic, 52s.; Derbyshire, No. % 
foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all per 
ton net, delivered Sheffield or Rotherham. Bar iron, £5 15s. 


The Steel Trade. 

The local steel trades continue fairly active. Apart from 
the activity in the armament works, a bright feature is the demand 
for tool steel and the better qualities of steel, including sheets, 
which are wanted by users in this country and abroad. Sheffield 
is fortunately affected in only a few instances by the shipyard 
troubles, and the larger order books now held by shipbuilders 
promise much better trade as soon as the lock-out is ended. Iron- 
foundry work is rather quieter, and some of the steel foundries are 
temporarily affected by the stoppage of orders from the shipyards, 
The demand from the United States and Germany for crucible 
steel for cutting and vital parts is brisk. Continental trade has 
not been so good for many months, and an increasing quantity of 
Sheffield steel is being used on the Continent. Railway material 
is providing only very irregular employment. The order for a 
Dreadnought received by Vickers, Sons, and Maxim for the 
Japanese Government will mean a further important addition to 
the armament work already in hand at the local works. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

UNDOUBTEDLY the pig iron market has been adversely 
affected by the political situation, by the continued lock-out of the 
platers, &c., at the shipyards, and by the rapid increase of the 
stock, besides which the season of the year is not favourable to 
active buying, and exports will be comparatively smal] for the 
next three months. This week, what must be looked upon af an 
unsatisfactory feature is that on Tuesday the stock of Cleveland 
pig iron in Connal’s public stores reached half a million tons, and 
of this 450 000 tons has accumulated since July, 1908, which is at 
the rate of 200,000 tons per annum; but the last 100,000 tons 
have accumulated since January 31st last. It is clear that the 
production of Cleveland pig iron has been inexcess of requirements, 
not only this year but also for the last two and a half years, and 
there are no indications of any curtailment of output being decided 
upon. In the circumstances it is satisfactory to find the prices 
as well maintained as they have been, especially in view 
of the severity of German competition. Germany requires 
comparatively little Cleveland pig iron now. A few years ago 
50,000 to 60,000 tons per month were sent from the Tees to 
German ports, now the quantity averages 13,000 tons monthly. 
Germany is at present producing. 50 per cent. more pig iron than 
Great Britain, and as 10s. per ton duty has to be paid on British pig 
iron imported into Germany it is almost impossible for our iron- 
masters to compete where the iron has to be sent to founders in 


| inland parts of Germany. Most of what is forwarded from Cleve- 


land is consumed at works not far from the German seaboard, to 
which the expense of railway carriage is small. To these delivery 
is as cheap from Cleveland as it is from the German pig iron- 
making centres. The price of No, 3 Cleveland G.M.B. pig iron 
this week has been maintained at 49s. 6d. per ton for early f.o.b. 
delivery ; No. 4 foundry is at 48s. 6d.; No. 4 forge at 48s. 3d.; 
and mottled and white at 47s. 9d., while for delivery over the first 
quarter of next year ls. per ton more than these figures has to be 
paid. Not for many years has there been such a dearth of No. 1 
as is reported at present ; itis practically unprocurable, and quota- 
tions are quite nominal. The turnover in Cleveland pig iron 
warrants is small, and prices fluctuate about 49s. 6d. cash ; 
in fact, that has been the position all this month, there being thus 
no inducement to speculate. 


Hematite Pig Iron. 

The producers of East Coast hematite pig iron maintain 
their prices much more firmly than anyone could have expected, 
and the lessened consumption, due primarily to the lock-out in the 
shipbuilding industry, has apparently not affected them much, 
They have not followed the example of the makers of ordinary 
Cleveland pig iron in producing too much iron, and putting a large 
proportion of the surplus into the public stores, for they some time 
ago blew out some furnaces and thus reduced the production., 
There is no hematite pig iron in the public stores in this district, 
and thus the producers have not to compete with warrants. This 
puts them in a better position for keeping up their quotations, and 
has prevented the lessened requirements of the plate and angle 
manufacturers weakening the market. They are all well off for 
orders, but the plate and angle producers cannot at present take 
all that falls due to them, as their mills are running irregularly. 
Directly the dispute in the shipbuilding industry, however, is over 
there will be an exceedingly brisk time, for the shipbuilders and 
all who supply them with materials’ are now well off for orders. 
Mixed numbers of East Coast hematite pig iron are kept firmly by 
the ironmasters at 63s. 6d. per ton for next month’s delivery, but 
a few small odd lots have been sold by second hands this week for 
immediate delivery at 63s. 3d. per ton. For delivery during 
the first quarter of 1911 makers are getting 64s. 6d., and for 
second quarter 65s. is asked, notwithstanding that West Coast 
warrants are easier, having been sold as low as 64s. cash, 


Cost of Ironmaking Materials. 

Practically no sales of Rubio ore have been reported this 
week, or, indeed, for some time ; the ironmasters have arranged 
for all they will need for the next two or three months. Mer- 
chants quote 21s. to 21s. 6d. per ton for supplies to be delivered 
on Tyneside over the first half of next year, but consumers ere 
slow about giving it, since rates of freight have declined without 
making cheaper the price of ore delivered in this country. The 
ironmaster is getting some advantage in the cost of coke, for that 
is lower than it has been at any time this year, and whereas in the 
early part of 1910 they had to give 19s. per ton for it delivered at 
Middlesbrough, they can now readily get it at 15s. 6d. per ton. 
The fact is that it has become plentiful, and the agents of the 
collieries are pressing it strongly on the market for sale, for the 
sellers do not want to keep it in stock, as its quality deteriorates 
with keeping in the open. The great complaint of ironmasters 
during most of this year has been that coke was relatively dearer 
than Cleveland pig iron ; that, however, can no longer be said, for 
furnace coke is relatively the cheaper, and that by fully ls. per 
ton. 


Manufactured Iron and Steel. 
___ Finished iron and steel are generally in fair request, and 
manufacturers take a_very encouraging view of the position and 
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prospects of the trade. A number of the plate and angle mills are 
working badly, but that is due to the lock-out at the shipyards 
and the inability of the builders to take out what they have 
bought. The only plate or angle making establishment to be 
wholly laid off in this district because of this labour difficulty is the 
West Hartlepool Works of the South Durham Steel and Iron Com- 
pany. Quotations are maintained, and the tendency all round is 
upward, as it is plain there must be great activity directly the 
lock-out of the platers, riveters, &c., at the shipyards terminates. 
Considering that the lock-out has been going on since September 
3rd, it must be acknowledged that the plate makers have done very 
well to keep their prices from declining. All quotations are at 
present the higbest of the year. Iron and steel ship plates are 
at £6 l5s., steel ship angles at £6 7s. 64., iron ship angles at £7, 
packing iron and steel at £5 15s., iron ship rivets at £7 7s. 6d., steel 
bars at £6 5s., iron bars at £7, steel hoops at £6 12s. 6d., steel 
strip at £6 10s., steel sheets at £7 7s. 6d., and steel joists at 
£6 5s., all less 24 per cent. f.o.t. Galvanised and corrugated steel 
sheets are at £11 10s. per ton, less 4 per cent. f.o.b. for 24 gauge, 
but probably a good order could be placed at £11 5s. Heavy steel 
rails are at £5 10s. net f.o.b., and lighter sections at £5 12s. 6d. to 
£5 15s, net f.0.b. 


Shipbuilding. 

Owing to the lock-out most of the shipyards are in a state 
of semi-idleness, as it has become ry to disp with the 
services of many others than the platers, riveters, &c., there being 
no work for them until the lock-out is over. Launches are very 
few, and what promised to be one of the best years for ship- 
builders as far as the tonnage completed is concerned must now 
turn out to be only a very ordinary year. The ship repairers 
have lately been even more severely hit than the builders, and 
much of the work that has been done lately at their yards has 
been carried out by the apprentices. Lord Furness, whose 
co-partnership scheme was carried on for a year at Irvines Dry 
Dock and Shipbuilding Yard’and then rejected by the men, states 
that owing to its discontinuance he has been compelled to refuse a 
contract for building some steamers which would have kept the 
Hartlepool shipyards busy for eighteen months. Negotiations for 
the taking over by Palmer's Shipbuilding and Iron Company of 
the shipyard, dry dock, &c., of Robert Stephenson and Co., at 
Hebburn-on-Tyne, are reported to be almost completed. A lease 
will be arranged for two years, but probably the tenancy will be 
permanent. It may be difficult to secure naval work from foreign 
Governments in face of the rings of gun makers and armour plate 
makers, but there will be no such difficulty in the case of our own 
Admiralty, who order guns and gun mountings and armour plates 
separately. 





Engineering. 

The question of an advance of wages in the engineering 
industry has been considered within the last few days at a con- 
ference at York between the engineering employers and the 
men’s representatives, the Amalgamated ciety of Engineers 
having made an application for 2s. a week rise on time rates and 5 
per cent, on piece rates. The employers offered two alternatives, 
which are being submitted to the general body of the men. 
These were: ‘‘(1) That an advance of wages should be granted to 
the engineers, to take effect on and after the commencement of 
the first full pay after the resumption of work by the members of 
the Boilermakers’ Society in the shipyards, namely, Is. per week 
to men earning 25s. a week and over, and 6d. a week to men earn- 
ing 22s, to 25s., and 24 per cent. on piece prices.” ‘‘(2) That an 
advance be granted at the same rate, and that a further advance 
of a similar amount be granted to take effect six months later, on 
the understanding that the rates so enhanced remaingundisputed for 
a period of five years, any subsequent alterations to be subject to 
the customary two months’ notice.” An advance of 2s. per week 
would bring the standard rate in this district to 37s. per week, the 
highest rate yet paid on the North-East Coast. 


Coal and Coke. 

Business is disappointing in nearly all branches, for the 
Welsh strike has not caused the fillip that was expected, and 
not only are prices not advanced, but they are actually lower. 
Buyers, indeed, are to-day able to secure cheaper coal than at any 
time this year; in fact, itis a very long time since steam coal was 
as cheap as it is now. One reason for this unsatisfactory state 
of affairs is that too much coal is being raised and offered. The 
pressure to sell steam coal is keen, and the price of best quali- 
ties is down to 9s. per ton f.o.b., while best gas coals have 
also been reduced te 9s. per ton. Coking coals and bunkers 
are plentiful and weak, while coke is cheaper, furnace qualities 
at 15s. 6d. per ton delivered at Middlesbrough, and foundry 
qualities 16s. 6d. f.0.b. The arbitration with respect to Durham 
miners’ wages has been going on this week at Middlesbrough, but 
the proceedings have been private. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Business Outlook. 

A GREAT variety of industrial work is now either directly 
or indirectly affected by the stoppage in the shipyards. Marine 
engineers are unable to proceed with their work further in nota 
few cases. Makers of marine boilers are hampered in a similar 
way. Those engaged in the production of auxiliary machinery are 
feeling the adverse influence of the lock-out, and so are tube 
makers and ship furnishers generally. There is also a large 
amount of work Saer held back in connection with new contracts 
that have been placed with shipbuilders, but which are necessarily 
delayed by the present deadlock that has arrested operations in 
connection with vessels in course of construction. It would. be 
impossible to indicate the many directions in which injury is being 
done to trade by the lock-out and labour disputes in general. A 
want. of confidence and indisposition to enter into business arrange- 
ments characterise our markets; and the feeling is becoming 
general that there is little hope of any revival of business this side 
of the new year. 


The Pig Iron Warrant Market. 

The Glasgow warrant market has been exceptionally dull 
this week and comparatively little business has been done. 
Merchants have been adopting a waiting attitude, having, indeed, 
small inducement either to bny or sell iron in present circumstances. 
Advices from abroad are not very encouraging. In the United 
States trade ‘s not coming away as could be desired. There has 
been a little more inquiry for Cleveland iron on the part of the 
Continent, but this has not been of itself sufficient to impart any 
materia! stimulus to business. Transactions are reported in Cleve- 
land warrants from 49s. 6d. to 49s. 34d. cash, 49s. 54d., for 
delivery in seven days, 49s. 104d. and 49s. 9d. one month, and 
50s. 34d. to 50s, 44d. three months. 


Scotch Pig Iron. 

The output of pig iron in Scotland has been well main- 
tained, and there are at present 86 furnaces in blast, compared with 
83 at this time last year. Of the total furnaces now in operation 
45 are producing hematite, 36 ordinary and special brands, and 
5 basic iron. The makers of Scotch pigs have been doing a 
moderate business. The shipping demand is fair for the season 
of the year. Home consumers are taking small supplies of most 
kinds of iron. In several instances prices have declined 6d. per 
ton, but generally speaking valuesare steady. Govan and Monkland, 
f.a.s. at Glasgow, are quoted, Nos. 1, 57s. 6d.; Nos. 3. 55s.; 
Carnbroe, No. 1, 60s, 6d.; No. 3, 57s. 6d.; Clyde, No. 1, ° 





62s.; No. 3, 57s.; Gartsherrie and Calder, Nos. 1, 62s. 6d.; Nos. 3, 
60s. 6d.; Shotts, No. 1, 68s.; No. 3, 58s.; Summerlee, No. 1, 64s. ; 
No. 3, 59s.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 
8ls. 6d.; No. 8, 60s. 6d.; Eglinton, at Ardrossan, No, 1, 
57s.; No. 3, 56s.; Glengarnock, No. 1, 64s.; No. 3, 59s.; Dal- 
mellington, at Ayr, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Carron, at 
Grangemouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There 
has been a fair inquiry for foundry iron, with indications that in- 
creasing quantities are likely to be required. 


The Hematite Trade. 

The current output of Scotch hematite pig iron is estimated 
to amount to about 14,500 tons per week. But for the lock-out, 
the belief is that all this amount could easily have been used. As 
it is, however, a considerable quantity of the iron is understood to 
be going into store. It is generally conceded, however, that stock- 
ing hematite pig iron at current prices is fully justified. The 
demand at the moment is quiet, with prices steady, merchants 

uoting 67s. 6d. to 68s. 6d., according to time of delivery, for 
Vest of Scotland use. Cumberland hematite warrants have this 
week met with comparatively little attention, and are quoted 
nominally 64s. 3d. for delivery at Cumberland ports. 


Finished Iron and Steel. 

The makers of malleable iron report moderate inquiry on 
both home and export account. The export prices have been 
unsatisfactory, and the rates have been tightened up to some 
extent; but it is not quite apparent that the advance has been 
generally conceded. Foreign competition is active, and some 
continental prices are comparatively low. In the steel trade there 
is a good deal of business of a general character being done, but 
specifications for shipbuilding steel are fully as difficult to obtain 
as ever, and additional plant for the manufacture of this class of 
material is being temporarily suspended. 


The Coal Trade. 

The wintry weather has exerted a good effect on the coal 
trade. The demand for household qualities of coal has been very 
active this week, and heavy quantities have been disposed of at 
full prices. The coastwise and Irish trades have been very busy, 
and exports are on a rather larger scale. The prices of shipping 
coal at Glasgow harbour are, for ell, 8s. 9d. to 9s. 6d., steam 
coal 9s. to 9s. 6d., and splint, which is in greater request, 9s, to 
10s. per ton. Supplies of all kinds of coal are readily at hand, so 
that merchants and shippers are afforded the best business 
facilities, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

BUSINESS was not satisfactory.. The Powell Duffryn 
strike showed no signs of collapsing, but hopes were expressed that 
the rigidity of the Aberdare men would give way, and eventually 
this is likely to be the case. The Cynon and Cwuntillery men have 
resumed work, and the stipendiary at Merthyr and other influen- 
tial men have been exerting themselves in bringing about peace in 
the district. Trade has continued to suffer, and though on some 
days there have been large totals, this has not told on price. In 
the early part of the week there were indications of more activity, 
but this was not followed, and best steam was selling for ]6s. to 
16s. 6d. Scenes of regrettable violence have occurred at Tony- 
pandy and Aberaman, and on Monday evening the military were 
again summoned. Extreme measures were fortunately not taken, 
and it was stated that the Chairman of the Conciliation Board 
would be likely to confer iater in the week. 


Latest Trade Reports. 

Up to Tuesday night there was a certain degree of unrest 
in the district, principally at Aberaman. With this exception, the 
storm appears to be passing. Most of the leaders are in London, 
and efforts to bring about a settlement are continuous. At the 
Board of Trade the workmen will be well represented, and 


‘** Mabon,” an advocate for peace, will make strong efforts in that | 
The business outlook on the eve of our despatch is | 


direction. 


favourable. It is to the effect that the steam coal trade is steadier 


in tone for early delivery, and that for next month sellers are | 


naming harder figures. Latest quotations:—Best large steam coal, 
16s. 3d. to 16s. 6d. ; bestseconds, 15s. 6d. to 16s. ; ordinaries, 14s. 9d. to 
15s. 3d.; best drys, 15s. Yd. to 16s. 6d.; ordinary drys, 15s. to 
15s, 6d.; best washed nuts, 12s. 6d. to 13s. 6d.; seconds, 11s. 6d. 
to 12s.; best washed peas, 11s. 6d. to 12s.; seconds, 10s. to 1I1s.; 
best bunker smalls, 9s. to 9s. 6d.; best ordinaries, 7s. 9d. to 8s. 3d.; 
cargo smalls, 7s. to 7s. 9d.; inferior kinds, 6s. 6d. to7s.; best Mon- 
mouthshire black vein, 15s. to 15s. 3d.; ordinary Western Valleys, 
14s. to 14s. 3d.; best Eastern, 13s. to 13s. 3d.; seconds, 12s. 6d. 
to 12s, 9d. Bituminous: Very best households, 17s. 6d. to 18s.; 
best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 Rhondda, 17s. to 
17s. 6d.; brush, 13s, 3d. to 13s. 9d.; smalls, 9s. 6d. to 10s.; No. 2 
Rhondda, lls. 6d. to 12s.; through, 10s. to 10s. 6d.; smalls, 
6s. 9d. to 7s. 3d.; patent fuel, 14s. 6d. to 15s. 3d. Coke: Special 
foundry, 18s. to 20s. ; furnace, 16s, 3d. to 17s. 3d. Pitwood, ex 
ship, 19s, 9d. to 20s. 


Newport, Mon., Coals. 

There was a sluggish market last week, aud complaints 
were strong of a shortage of tonnage. Shipments were limited to 
60,263 tons foreign, and 16,443 coastwise. This week the arrival 
was better, and the tone became firmer, decidedly so for forward ; 
smalls also improving. Latest :—Very best black vein, 14s. 9d.; 
Western, 13s. $d. to 14s.; Eastern, 12s. 9d. to 13s.; other sorts, 
12s. 3d. to 12s. 6d.; best smalls, 7s. to 7s. 6d.; seconds, 63. 6d. to 
7s.; inferiors, 6s. to 6s. 6d. Bituminous :—Best households, 
15s. 6d. to 16s. 6d.; seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 
14s, 9d. Coke: Foundry, 18s. to 19s.; furnace, 16s, 6d. to 
17s. 3d. Pitwood, ex ship, 19s. 6d. to 20s. 3d. 


Swans:2a Coals. 

During last week the coal and patent fuel trades were 
very dull. Figures attested this: only 58,395 tons of coal were 
despatched, and patent fuel 2815 tons. This week anthracite 
moved off better. Swansea large slow; red vein poor ; machine 
nuts improving ; steam coals easy. Latest :—Best malting, 22s. 
to 23s. net; seconds, 17s. 6d. to 18s. 6d. net ; big vein, 15s 
to 17s., less 24; red vein, lls. 6d. to 12s. 6d., less 24 ; machine- 
made cobbles, 21s. to 22s. 6d. net ; Paris nuts, 23s. 6d. to 25s. 6d. 
net ; French nuts, 24s. 6d. to 24s. net; German nuts, 23s. 6d. to 
25s. 6d. net ; beans, 19s. 6d. to2ls. net ; machine-made large peas, 
10s. to lls. 6d. net; fine , 9s. to 10s. net ; rubbly culm, 
5s. 6d. to 5s, 9d., less 24 ; aft, 2s, 3d. to 2s. 9d. net. Steam 
coal: Best, 16s. 6d. to 17s. 6d.; seconds, 13s, 6d. to 15s.; bunkers, 
9s. 3d. to 10s.; small, 6s. 9d. to 7s. 6d., all less 24. Bitu- 
minous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; through, 14s. 9d. 
to 15s.; small, 10s. to 1ls.; patent fuel, 13s. 3d. to 13s. 6d., all 
less 24. 


Iron and Steel. 

The busy preparations of late at Dowlais have culminated 
in large shipments, the most important being 3700 tons héavy rails 
to Calcutta. Last week was again a busy one. The Bessemer was 
lit up on Monday evening, and that and the Goat Mill continued 
in full drive until early on Saturday. The result has been a large 
and miscellaneous collection, curves, props, and angles for the col- 
lieries, and a quantity of fish-plates. he make of tin bars was 
substantial. ork has been fairly distributed, blast furnaces, 
fitting and repairing shops being kept well employed. The week 
has also been satisfactory with regard to imports of ore, On one 


day this week 14,313 tons came to Newport for Ebbw Vale anq 
Blaenavon, principally from Bilbao, and in addition Guest and (o 
received large imports from Almeria and Santander. One cargo of 
steel came from Bruges to Newport, 1600 tons, and 870 tons pig 
from Grimsby. Swansea also imported 2670 tons pig, and Port 
Talbot 366 tons pig iron ; 3200 tons iron ore came to Ebbw Vale 
mid-week. Latest quotations:—Pig iron, hematite mixeq 
numbers, 64s. 3d. cash, 64s. 7d. month ; Middlesbrough 
49s, 4d. cash, 49s, 8d. month; Scotch, 55s. 6d. cash, 55s, 10d) 
month; Welsh hematite, 69s. to 70s, delivered ; East Coast 
hematite, 68s. 6d. to 69s. c.i.f.; West Coast hematite, 69s. to 70s, 
c.i.f. Steel bars, Siemens, £5 to £5 2s, 6d.; Bessemer, £5, troy 
ore, Rubio, 20s, to 20s, 6d., Newport or Cardiff. Other «quota. 
tions: Copper, £57 17s. 6d. cash, £58 16s, 3d. three months ; Jead, 
English, £13 16s.; Spanish, £13 5s,; spelter, £24 5s.; silver, 254q, 
per oz. 


Tin-plate. 

Another good week is on record. Works were busy, and 
shipments came up closely to 126,000 boxes. The receipts from 
works at Swansea were 86,855 boxes, and stocks now total 128.545 
boxes, and all the works in the district appear to be well placed 
with orders for a long time. The tone everywhere is decidedly 
firm, and the result of the animation in business is a full activity 
in other branches. The yield of steel ingots and tin bars is large, 
and a fair increase is to be noted in sheets. Market reported very 
quiet mid-week, but prices steady. No change in quotations, 
Ordinary tin-plates, Bessemer and Siemens, 14s. to 14s, 1\d.; 
ternes, 25s, to 25s. 6d.;_C.A. roofing sheets, £9 5s. to £9 10s. ; big 
sheets for galvanising, £9 5s, to £9 10s.; finished black plates, 
£11 15s.; galvanised sheets, 24 g., £11 5s. to £11 10s.; block tin, 
£167 15s, cash and three months. 


The Gorseinon. Tin-plate Dispute. 

A serious disagreement has occurred at these works con- 
sequent upon the dismissal of a boiler fireman and a locomotive 
shunter. The company is a member of the Welsh Plate and Sheet 
makers’ Association, and, consequently, of the Tin-plate Con: 
tion Board. It is hoped that a settlement will be brought about, 
otherwise other works may be affected. 


ilia 





Victorian Railways. 

AN exceptionally good report is shown in the working of 
the railways for the past year, notwithstanding the adversities 
laboured under owing to the prolonged coal strike that took place 
in New South Wales. The total number of passenger journeys 
85,280,235, and tonnage of goods carried, 4,468,440 tons, were 
the highest on record, and the gross revenue, £4,443,863, was 
the highest ever earned in any one year. The increase in working 
expenses, £302,106, was mainly due to the extra cost of coal 
owing to the strike in the New South Wales coal mines—to addi- 
tional train mileage and increased staff required to deal with the 
additional traffic, to reductions in working hours and advances in 
salaries and wages of the staff, to a larger contribution to the 
railway accident and fire insurance fund, and to the payment of 
£170,000 into the rolling stock replacement fund. Relaying of 
the track has been extensively carried out, 200 miles having been 
relaid with steel rails, while 202,816 sleepers were renewed ani 
| 3792 additional sleepers were put into the track. 


| AUSTRALIAN NOTES. 
| 





| 
| 
| 


ROYAL METEOROLOGICAL SOCIETY. 


THE first meeting for the current session was held on Wednesday 
| evening, the 16th instant, at the Institution of Civil Engineers, 
| Mr. H. Mellish, president, in thechair. The meeting was devoted 
| to the consideration of papers dealing with the investigation of the 
| upper air. 

Miss M. White gave the results of the hourly balloon ascents 
which were made from the Meteorological Department of the 
Manchester University, March 18th to 19th, 1910. Twenty-eight 
; small rubber balloons carrying Dines’s meteorographs were 
| liberated hourly, and of these twenty have been recovered. Thx 
balloons left Manchester going at tirst in a southerly and later 
south-easterly direction, and were found in the Worcester, Her 
ford, and Monmouth district, one reaching North Devon. The 
direction of the upper wind was constant during the period over 
| which the ascents extended, and did not vary with height. The 
average height of the stratosphere was 10.7 kiloms. Whereas at 
the ground level the temperature was remarkably constant 
throughout the course of the experiments, showing a maximum 
| variation of less than 2 deg. from the mean, the isothermals at the 
| higher levels show a well-marked rise throughout the first fifteen 
| hours, ¢.g., a temperature of -- 40 deg. Cent. was at first encountered 
| at a height of 6 kiloms., but continued to recede until, at the end 
| of twelve hours, it was not met with until 8 kilom. height. 

Mr. W. H. Dines, F.R.S., gave a summary of the results obtained 
| from the registering balloon ascents which were carried out during 
| the two international weeks, December 6th to llth, 1909, and 
| August 8th to 13th, 1910. Balloons on each occasion were sent uy) 
from Manchester, Pyrton Hill, Ditcham Park, Crinan in Scotland, 
and also in the West of Ireland. Seventeen records were secured 
in the December ascents, and these show that the value for the 
height of the isothermal column, or stratosphere, are some of the 
lowest ever observed, and the temperatures are, perhaps, the 
lowest ever recorded at a height of five miles. Of the balloons 
sent up in the August week seventeen were found. The average 
height attained was about 10 miles. The inversion of temperature 
| at the commencement of the isothermal layer was larger than 
| usual, 

Mr, C. 





| 
| 


J. P. Cave gave an account of the pilot balloon observa 
tions which were made in Barbados during the International week, 
December 6th to 11th, 1909. These observations, which were 
undertaken at the request of the Royal Meteorological Society, 
were carried out by Mr. Radcliffe Hall and several other gentle 
men associated with him. The prevalence of clouds during the 
daytime interfered with the ascents, many of the balloons being 
lost to sight after a few minutes. It seems that the wind behaves 
like an east wind in this country, increasing toa maximum, and 
then falling off above. 

Mr. W. Marriott read a brief paper describing three registering 
balloons ascents which he carried out at the Royal Agricultural 
Society's show at Liverpool, on June 21st to 23rd. 

Capt. C. H. Ley gave an account of some experiments which he 
had carried out at Blackpool at the request of the Royal Meteoro- 
logical Society, with the view of throwing light on the irregularities 
of the wind at moderate altitudes. 








Contracts —Alex.Chaplinand Co., of Govan, havejust received an 
order from the London and Glasgow Shipbuilding and Engineering 
Company, Limited, for three 60-ton three-motor electric overhead 
cranes, with a span of 47ft., for the latter firm’s engine shop. 
Messrs. Chaplin have also recently supplied to the Fairfield Ship- 
building and Engineering Company, Limited, two 65-ton motor 
overbead electric cranes, with a span of 50ft. 8in., and have 
now in hand cranes for John McNeil and Co, and Jas. Howden 
and Co., Limited.—The contracts for the first supply of rolling 
stock, consisting of locomotives, passenger coaches, covered and 
open wagons, for the Anhwei Provincial Government Railways 
have been placed with John E. Hall and Co., Kiukiang-road 





Shanghai. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

‘HE condition of the iron market continues unaltered. 
Activity in some branches is remarkably good, and the general 
tone healthy and firm, Little enterprising spirit is, however, 
reported, and large sales are rather an exception just now. Rates 
show much stiffness, especially where small contracts are in ques- 
tion. Dealers and producers expect more life with the new year. 
On the 24th inst. a general meeting of the Steel Convention will 
be held, and prices for the first quarter in 1911 will then be fixed. 
The present quotation of M. 115 to M. 117.50 p.t., free Dortmund, 
are, however, expected to continue. 
Sales of the Steel Convention. 

In October of this year the deliveries of the Steel Conven- 
tion were 459,449 t., as compared with 449,082+t. in September 
of this year, and against 420,894 t. in October, 1909, Deliveries, 
accordingly, are 10,367 t. higher than in September of this year, 
and 38,550 t. higher than in October, 1909. Of the sales in 
October of this year 131,712 t. were semi-finished steel, as com- 
nared with 134,340 t. in September of this year, and 133,775 t. in 
October, 1909; railway material, 181,978 t., as compared with 
160,134 t. in September of this year, and against 158,112 t. in 
October, 1909; sectional iron, 145,759 t., against 154,608 in 
September of this year, and against 129,007 t. in October, 1909. 


List Quotations. 

Latest list prices are as follows :—-Raw spathose iron ore, 
M. 10.90; roasted ditto, M. 15.50; Nassau red iron ore, M. 12.50 
to M.13; spiegeleisen, 10 to 12 per cent. grade, M. 63 to M. 65; 
white forge pig, Siegerland brands, M. 58 to M. 60; Rhenish- | 
Westphalian quality, M. 59 to M. 60; iron for steel making, M. 62 | 
to M. 63; German Bessemer, M. 70; basic, free Luxemburg, 
M. 53 to M. 55; Luxemburg forge pig, free Luxemburg, M. 48 to 
M.50; Luxemburg foundry pig, No. 3, M. 52 to M.53; German 
foundry pig, No. 1, M. 66; No. 3, M. 64; German hematite, 
M. 70; good merchant bars, common quality, M.112 to M. 115; 
iron bars, M. 125 to M. 130; hoops in basic, M. 142 to M. 145; 
common plates in basic, M. 122 to M. 124; heavy plates for boiler 
making purposes, M. 132 to M. 134; sheets, M. 140 to M. 145; 
drawn wire In iron or steel, M. 130; all per ton free at works. 


Coal and Coke. 

Good accounts come in from the German coal markets, 
ind prospects are favourable for next quarter. Figures recently 
published concerning the Silesian iron trade show deliveries per 
rail to have been 3904 wagons daily during the last two weeks of 
October, as compared with 8555 wagons in the same period last 
j A regular and satisfactory business is being done with 
\ustria-Hungary. Coke remains slightly depressed, small sorts 
only selling freely. Rhenish-Westphalian coalowners have been 
rather disappointed as regards the amount of orders given out 
during last month, when a rising demand had been expected. 
Shipments to the Rhine harbours have considerably decreased, 
after a rise in previous weeks. Gas coal is in regular request, and 
the demand for house fuel is also more animated than before. In 
briquettes inquiry and demand remain satisfactory, and prices are 
firm. 


year. 


Austria-Hungary. 

A decreasing activity is reported from the iron and steel 
industry. Bars, more especially, have been weakly called for, and 
a dull tone was generally complained of last week. Coal meets 
with regular demand, house fuel having shown more life recently. 


Quietness in Belgium. 

The outlook generally is less favourable than in previous 
weeks, A firm, but quiet tone prevails. Although exports were 
fairly extensive in the course of the present year, and have also 
continued satisfactory for October, a rise in prices could not be 
carried, nor is a change for the better likely to take place in the 
immediate future. Rail makers can boast of being very well 
supplied with work, but in the bar trade a want of life is com- 
plained of, the business done being of small weight. The orders 
from China lately received have been disappointingly low, and 
South American demand, too, has been smaller than was antici- 
pated. Bars stand at £4 16s. to £4 18s. p.t., but mills in want of 
fresh work take £4 15s. p.t. | What has been said of bars may also 
stand for plates. Varying accounts are being received from the 
construction shops, while in the locomotive department a regular 
and satisfactory employment is reported. As stocks are low in 
crude iron, a pretty firm tone was noticed. Demand is somewhat 
quiet. Semi-finished steel is well inquired for, and the outlook 
seems fair. A healthy tone characterises the Belgian coal market. 
Shipments to France are heavy, and Paris dealers are particularly 
good customers, being anxious to fill their stores. In briquettes a 
marked increase in German import is reported. 


AMERICAN NOTES. 
(From our own Correspondent.) 





New York, November 16th. 


THE action of quite a number of western users of basic pig in 
buying for future delivery has strengthened the market for this 
product somewhat, and should several options now out be taken 
up it may lead to a little advance. There is no present probability 
of blowing in of steel pig furnaces, as it is known that there is a | 
considerable supply already accumulated. Billets still drag at 
24 dols, for open-hearth, and the industries using this product are 
slow to move. The wire industry is an exception to the general 
condition of dulness. Some idle mills are being started up by way 
cf preparation for next spring’s demand. In view of the continued 
activity in locomotive works and other tube-using industries the 
tube mills are able to dispose of their production under contracts 
for delivery through the winter. An improving condition has set 
in on sheet iron, particularly in the Pittsburg district. Tin-plate 
has once more assumed a degree of activity that was not looked 
for, but it is probably due to the low prices at which plates have | 
been offered. Some large users of tin-plate have taken advantage 
and have contracted for deliveries as late as April Ist. It is 
claimed in some quarters that the democratic sweep in a 
number of States has induced large railway interests to still 
further postpone definite action in ordering large quantities of 
rails. This is only a surmise, as the roads must have rails regard- 
less of politics. Very few orders have come recently for rolling 
stock. This delay means nothing at present to car builders, as 
they have quite a supply of work on hand. Coke production is 
still restricted. The closing of three blast furnaces last week in 
Western Pennsylvania calls for a drop in coke in actual sales for 
prompt delivery from 1.55 dols. to 1.30 dols. Copper remains 





steady under a slower domestic and export demand. Total 
exports since November Ist, 9703 tons. ‘Tin is quiet. Total 


arrivals since November Ist, 670 tons. Total arrivals, including 
seven steamers which sailed since November 12th, will place the 
figures at 12,000 tons. 





lor surfacing concrete pavements at Ann Arbor, 
Mich., a mixture of tar and sand is used. According to specifica- 
tions of the city engineer, the pavement consists of a 5in. bottom 
layer of 1:8 concrete and a 2in. mortar surfacing. After the con- 
crete has thoroughly set a thin coating of tar is spread on the 
street, and before this is dry a coating of sand is applied. 








BRITISH PATENT SPECIFICATIONS. 





ne ae treaties ts commie fore vend Ge aaas antares 
of the Commw is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 

Copies of Sp be obt d at the Patent-ofice Sale Branch, 
25, thampt » Chanastend, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months o, the date gloon at the end of the abridgment, give notice at 
the Patent-o of opposition to the grant of the Patent. 


STEAM ENGINES. 


12,799. May 26th, 1910.—IMPROVEMENTS IN STEAM ENGINE 
CYLINDERS, Edward Jacobsen and Frederick Howard Livens, 
both of Ruston, Proctor and Co., Limited, Sheaf Ironworks, 
Lincoln. 

Three distinct claims are made for the invention described in 
this specification. In the first place, cylinder clearance is re- 
duced ; secondly, the beat radiating surfaces are kept small ; and, 
thirdly, it is possible to alter the compression and release points 
without affecting the other points of the steam distribution. Two 
piston valves, A and B, are employed, and these valves are 
arranged as near as possible to the cylinder barrel. The valve A 
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serves for steam inlet and outlet, and the valve B for outlet only. | 
Steam enters by the branch C, and, passing through the slots D in | 
the bushing of the piston valve A, is admitted by the movement of 
this valve into the cylinder. The bushing of the valve B is not | 
provided with slots like that of A, so that valve B takes no part in 
the admission of the steam. But during exhaust the steam can | 
leave the cylinder both by the ports E in the bushing of valve A | 
and by the ports F in the bushing of valve B. In this way, by 
controlling the motion of the valve B independently of that of A, 
the points of release and compression can be fixed without refer- 
ence to the points of admission and cut-off.— November 2nd, 1910. 


INTERNAL COMBUSTION ENGINES. 


5344. March 3rd, 1910.—IMPROVEMENTS IN VALVE MECHANISM | 
FOR INTERNAL COMBUSTION ENGINES, William Robert James | 
Griffiths, Gungate Works, Tamworth. 

Admission and exhaust are controlled by one valve in this inven- | 
tion. The valve A consists of a hollow conical plug, the open end of 

which is always in communication with the cylinder by way of a 
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passage B. The conical wall of the valve is pierced with a single 
port C which registers, in its rotation, with the suction opening D 
and exhaust opening E. Gears and bevels are employed to drive 
the valve. Fig. 2 shows the valve open tosuction. It will be seen 
that during the succeeding periods of compression and expansion, 
the port in the conical valve is closed by the dead wall of its 
seating. — November 2nd, 1910. 


TURBINE MACHINERY. 


19,175. August 15th, 1910.—INTERNAL CoMBUSTION Gas TUR- 
BINE, Arthur Patschke, 247, Ringbahustr., Wilmersdorf, Berlin 
From the wording of this specification it is somewhat difficult to 
understand. the constructional details of the turbine. The prin- 
ciple on which it works is, however, fairly clear. The shaft carries 
a rotating wheel A, provided with a system of radial cells, shown 
in Fig. 20n an enlarged (presumably) scale at B. The casing is 
fitted with rows of stationary inclined vanes, shown at C. Explo- 
sive mixture enters the casing at each side of the wheel by the 





| introducing the insulating material into 





devices D, E. Travelling through the vanes and cells, it reaches 
the combustion chamber F in a compressed state, due to the 
compressor-like action of the vanes and cells during its Fae 
through them. Explosion now takes place, and, leaving the 
chamber F, the gases travel back through the vanes and cells, 
doing work on the wheel, and exhausting through the devices 
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G, H. The burnt products still remaining in the wheel chamber 
are expelled through a ‘‘cleansing device,” indicated at J. The 
scavenging is presumably effected by the fresh incoming charge, 
It is claimed that the passage of the cold gas mixture through the 
wheel between each explosion prevents the burning of the wheel 
and walls. K, L, and are water circulating passages.— 
November 2ud, 1910. 


GAS PRODUCERS. 


3407. February 11th, 1910.—IMPROVEMENTS IN THE GENERATION 
OF GASES AND PRODUCTS OF COMBUSTION UNDER PRESSURE FOR 
OPERATING MOTIVE-POWER ENGINES, James Alexander Main, 
Horslethill House, Kelvinside, Glasgow. 

The apparatus described in this specification is intended for the 


| vaporisation of liquid fuel such as petroleum. The vaporisation is 


effected by the heat of combustion of a previously vaporised 

rtion of the fuel. The hot gases used to vaporise the fuel are 
ed into anengine. It is claimed that as the gases are largely 
cooled by giving up their heat in the vaporiser, they are suited for 
use in pressure turbines without fear of burning. Fuel from the 
tank A is led through an injector B into a coil C contained ina 
casing D. From the end of this coi] the vaporised fuel passes by 
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a pipe E through an injector F into a second or superheating coil 
G. From this coil the gases pass through a pipe H and nozzle /J 
into a combustion chamber K. A branch L from the - E con- 
ducts a portion of the vaporised fuel to the injector B. The in- 
jector F is provided with an air passage, as shown. A second 
ranch M from the pipe E conducts some of the vaporised fuel 
through an injector N, similar to F, and into a third coil P, The 
gases from this coil leave by the E Q, and, entering the 
combustion chamber K, intermingle and are burnt with the stronger 
gases coming from the pipe H. The products of combustion flow 
through the casing D, and, passing through an air injector R and 
valve S, are employed for motive power.— November 2ud, 1910. 


DYNAMOS AND MOTORS. 


15,753. July 1st, 1909.—IMPROVEMENTS IN AND RELATING TO 
DyNnaMo ELEcTRIC MAcHINEs, The Allgemeine Elektrivitits- 
gesellschaft, of Friedrich Karl-Ufer 2-4, Berlin, Germany. 

This invention consists in protecting dynamo electric machines 
from chemical influences by filling the interstices of the wind- 
ings and the spaces between the windings and the insulating 
tubes enclosing them with insulating material, the windings 
being heated by the passage of current while the insulation 1s 
being inserted. This is done by newer pressing, or otherwise 

the ready wound machine 
in such a manner that not only are the windings and other 


| parts of the machine protected, but at the same time the heat 


dissipation is greatly improved. The material may be introduced 
into the tubes enclosing the winding singly, in groups or into 
the whole of the tubes simultaneously. After the tilling of the 
insulating tubes the front ends of the projecting winding heads 
can be protected in any suitable manner by the same insulating 
material. The insulating material used being preferably one 
which is in liquid form when hot and solid when cold will have a 
fusing temperature higher than the normal working temperature 
of the machine. The filling in of the material is effected with 
simultaneous heating of the machine, otherwise if an attempt were 
made to introduce the insulating material into the cold winding 
it would set prematurely. This heating is effected very simply by 
passing electric current through the winding. By this method all 
the interstices of the windings as well as the spaces between the 
windings and the insulating tubes enclosing them are completely 
filled up, thus completely protecting them from chemical action of 
any kind.— November 2nd, 1910. 


TRAMWAYS AND RAILWAYS. 


24,843. October 28th, 1909.—ELecTric Drive For Railway 
VEHICLES, Altiengeselischaft Brown, Boveri, Baden, Switzer- 
land. 

In carrying the invention into effect according to the form illus- 
trated in the left-hand engraving, the rotating part of the motor 
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indicated by A is mounted on a hollow shaft C, rotatable in 
bearings: D, and drives an axle H through a pivoted or universal 
connection G. The other end of the axle H is formed as a crank 
J, which through the link L and crank O transmits power to the 
axle P of the wheels running on rails. The axle P is further con- 
nected through a bearing or sleeve M and the link K to the axle 
H by a bearing or sleeve N. It will thus be seen that owing to the 
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connections between the axles, P and H, irregularities set up from 
the former axle will not be transmitted to the rotating part of the 
motor. In the form of the invention shown in the right-hand 
engraving, the motor A hasa rigid shaft S, connected through crank 
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4, link L, and crank O, with an axle U, in connection with a hollow | 
shaft T of the wheels, by means of a coupling G. Other modifica- 
tions are also dealt with.— November 2nd, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


18,138. July 30th, 1910.—IMpROVEMENTS IN AUTO-MOTOR RoAD 
VEHICLES, Kenneth Irwin Crossley and Arthur William 


Reeves, both of Crossley Brothers, Limited, Openshaw, Man- 
chester. 

Two plate springs A Bare pivoted on each side of thecar by means 
of brackets C D attached to the frameof the chassis. The outer ends 
of the springs are held in clips E F hung on the front and rear axles. 
The arrangement is such that the springsare free to slide in their 
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The front axle is tied to the chassis by a pair of radius 
rods G. These rods have universal joints at their ends where they 
are connected to the brackets C. The rear axle is tied to the 
chassis in a similar manner or by a central rod in the usual way. 
The inner ends of the springs are connected by adjustable shackles 
to the ends of an equal-armed lever H which is pivoted to the 
chassis. In this way shocks on either axle are distributed over 
the springs belonging to both axles.— November 2nd, 1910. 
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LIGHTING AND HEATING. 


24,813. October 28th, 1909.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICAL HEATING APPARATUS, Arthur Francis Berry, of 

27, Woodville-road, Ealing. | 
This invention relates to electrical heating apparatus of the kind 

in which windings upon insulating carriers are confined between | 
sheets of insulating material within a hollow hot plate. In the 
example illustrated the hot plate comprises two recessed parts A 
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and B having outer rims C and D and ceatral bosses or projections 
E and F respectively, between which are held insulating carriers X 
of thin sheet mica of sector shape in plan, around each of which is 
wound the bare conductor S, T being thin clear sheets or lamin 
of mica, against which the conductors S are closely pressed when 
the two parts A and B of the plate are secured together, which 
may be done by screws K. Another construction is also illustrated 
and described. — November 2nd, 1910. 





MACHINE TOOLS AND SHOP APPLIANCES. 


11,121. May Sth, 1910.—IMPROVEMENTS RELATING TO POWER 
Presses, Walter Bernard Challen, of Taylor and Challen, 
Limited, Constitution Hill, Birmingham. 

It is found in power presses such as are used for the stamping 
of coins that a certain amount of heat is generated at the toggle 
bearing and contact surfaces, and that the heat so generated is 
sufficient seriously to interfere with the rapid operation of the 
press. This invention seeks to overcome this difficulty by pro- 
viding water-cooling to the affected parts. The press frame 
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carries a tank A and a belt-driven circulating pump B which is | refers to the way in which oil spray is sent into a locomotive fur- 


| of sparks, within a suitable receptacle, for example, within a tube, 


connected to the tank by a rigid pipe C. A second inlet pipe D 
connects the pump with the stationary abutment piece E. Circu- 
lating through this the water is led by a flexible pipe F to the 
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movable toggle member G, which is provided with channels and | 
chambers for the passage of the water. A second flexible pipe H 
leads the water back to the tank through the return pipe J. 
November 2nd, 1910. 


MISCELLANEOUS. 


12,229. May 18th, 1910.—IMpROVED PROCESS OF OXIDISING 
NITROGEN BY MEANS OF ELEcTRIC DISCHARGES, Professor Dr. 
Karl Kaiser of 9, Xantenerst: asse, Wilmersdorf, Germany. 

For applying the invention an alternating current of high 
tension is discharged, either in the form of a flame or of a stream 





and a current of atmospheric air, or a mixture of nitrogen or 
oxygen, containing a small proportion (up to about 1 per cent.) of 
gaseous ammonia, is forced through the receptacle at a suitable 
speed. In the preferred form of the apparatus small amounts of 
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gaseous ammonia are drawn in by the current of air on the principle 
of the injector. For example, in the accompanying engraving, 
the tube A, through which the current of air passes, has a narrow 
branch tube B communicating with a receptacle C (shown in the 
vertical section) containing the ammonia. The receptacle C is pro- 
vided with a tube D, through which air is admitted. In opera- 
tion the air flowing through the tube A draws in additional air 
through the tube D and the receptacle C, and within the latter 
the additional air takes up small amounts of gaseous ammonia. 
The following example shows the kind of conditions which should 
be maintained, and the yield which may be expected :—Energy 
consumed in the are, 15 kilowatts ; speed of air current, 500 litres 
per minute (0 deg. Cent. and 760 mm.) ; proportion of ammonia 
added, 5 litres per minute (0 deg. Cent. and 760 mm.) ; duration 
of operation, 10 hours ; yield, 29.7 kilos. of nitric acid (HNO,).— 
November 2nd, 1910. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


973,111. Steam Borer, C. A. Hammel, Los Angeles, Cal.—Filed 
August 4th, 1909. 
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This is one of three patents taken by the same inventor, and 








nace, Which will be easily understood from the drawing, There 
are seven claims to the three patents. 


973,541. Water-TuBE Borer, J. Miyabara, Tokyo, Japan,— 
Filed December 14th, 1909. 
Reference has already been made to this boiler in this country 
The single claim is for a water-tube boiler having, in combination, 
two water walls on opposite sides of the combustion space of the 





boiler, inclined water tubes connecting the water walls, a super 
heated steam chamber located ubove each water wall, inclined 
superheating tubes connecting each water wall with the opposite 
superheated steam chamber, and steam separators arranged at the 
lower ends of the superheating tubes to prevent the entrance of 
water. 


973,662. STEAM SUPERHEATER, H, W. Jacobs, Topeka, Kans. 
Filed Api i/ Tth, 1910. 
The construction will be easily gathered from the drawing. 


| The claim is for a superbeater of the tire-tube type so arranged in 


the smoke-box as to provide combustion chambers at opposite ends 


(973.662] 








of the superheater ; tubes extend through the superheater whereby 
the gases are allowed to pass from the boiler flues to the forward 
chamber of the smoke-box. An enlarged passage for the gases 


| between the forward chamber and the exhaust end of the smoke- 


The shell of the smoke-box constitutes the outer 


box is provided. 
There are three claims. 


casing of the superheater. 
973,679. Pump, &c., F. W. Machlet, Elizabeth, N.J.—Filed April 
1st, 1908. 

This is rather a curious invention, best described by the fifth 
claim, which is for a rotary gas pump or blower with intergeared 
hollowed pistons having openings in their sides and revolving 
within the drum and fitting to the interior walls, a separator to 
collect liquid from the delivery side of the pump, and means to 
enable the pressure of the delivered air or gas to force the collected 
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liquid into the pistons to cause it to exude from said openings in 
the side edges thereof; a catch basin for the drip from the pistons 
being provided upon the intake side of the pump to enable the 
inflowing air or gas to take up the liquid caught in the basin and 
deliver it to the vanes of the pistons, to be thereby carried around 
to the delivery side of the pump. The intention is to make the 
piston gas-tight by the use of a lubricant under pressure, There 
are twenty-one claims. 





Tue British Acting Commercial Attaché at Yokohama 
(Mr. R. Boulter) reports that the Japanese Railway Board have 
decided to lay down a narrow gauge electric tramway alongside 
the railway track from Yokohama to Tokyo. This tramway may 
subsequently be extended to Kozu and Kamakura. It is intended 
also to build a railway passenger station at Takashima-cho, 
between Hiranuma and Kanagawa stations, and to use the present 
Yokohama station for goods only. 
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The Proposed Persian Railway. 


Some brief particulars of a projected railway in 
Persia were published during the month. This railway 
would if constructed join up Baku, the most southern 
point on the Russian railway system, with Nuski, in 
Baluchistan, which point is now in direct railway com- 
munication with the Anglo-Indian system. The pro- 
posal has received considerable attention in Russia, 
where it was first suggested, and there already a con- 
siderable financial and commercial backing has been 
secured for it. In Great Britain, we understand, the 
scheme has for some time been before the notice of cer- 
tain authorities—precisely whom, however, it is not stated 
and it is the earnest hope of the originators that no 
political objections will be forthcoming from this country, 
as none have been made by the Russian Government. A 
preliminary survey has already been completed, and it is 
reported that there are few engineering difficulties in the 
way of the proposal. The line would follow the shortest 
possible route, and would be about 1600 miles in length. 
If, as the promoters calculate, an average speed of 28 
miles an hour could be maintained on it, the journey from 
London to Bombay could be made in about eight days. 
The fares for the new route would work out at about two- 
thirds of those at present in operation. That such a 
scheme would demand an international board of control, if 
carried out, is obvious, and the promoters, recognising 
this, have suggested that while Russian, British, and 
lersian interests should be allowed to predominate, other 
nationalities ought to be invited to co-operate in the 
management. The scheme will probably not be found 
entirely free from the operation of political influences, 
and before it is proceeded with it will, we hope, receive 
careful attention from the authorities in this country. 
By the construction of this railway Baku will be within 
a twenty-four hours’ journey of our Indian frontier. This 
is not, of course, as near as some other railway lines 
already constructed and in the hands of the Russians, 
but it is the position and importance of Baku itself which 
must be kept in mind when criticising the scheme. 


Marine Oil Engines. 


In our last {three issues we have dealt rather 
fully with the mechanical—and in a minor degree with 
the financial —aspect of the Exhibition of motors designed 
for installation in fishing smacks which has just closed 
its doors at Yarmouth. That such an Exhibition, con- 
fined as it was to only seven exhibitors, should have been 
thought n-cessary at all is very strong evidence as to 
the importance which this question is assuming in the 
minds of those who have been following it. What, then, 
has the Exhibition proved? It has proved beyond ques- 
tion that the practical interest taken in the subject by 
the fishermen themselves is deep and keen. They 
attended in large numbers, and the “gate” consisted 
almost entirely of those who really wished to learn what 
could be done to meet their own requirements, to the almost 
entire exclusion of the idle sightseer. The people were 
the right pc ople, the engines shown were in great measure 
the right engines, the utility, we might almost say the 
necessity, of such installations is admitted by all who 
know; why, then, was not more business done? The whole 
question may be summed up in one word—finance. Some- 
thing like £500 is required to instal even a comparatively 
low-powered motor, and it is the finding of this capital 
by the men that alone blocks the way to the almost 
universal adoption of motor power on smacks, nobly 
though the makers have already endeavoured to meet 
the men on this point. “State aid” is now becoming 
almost a household word in all directions, and the people 
concerned are asking why should not the State come to the 
assistance of this national industry, and lend the men the 
necessary capital at a low rate of interest—or even 
without interest at all, since much money has already been 
given—not lent—for carrying out entirely unproductive 
works. This loan would not only help the fishermen, but 
would also furnish employment to a number of highly 
skilled men at good wages in the production of the motors, 
and probably lead to a reduction in the cost of an 
important article of diet due to the increased efficiency of 
the fishing fleet. 


Floods in Paris. 


THE flooding of the lower part of Paris as the 
result of the considerable rise in the level of the Seine 
during the latter half of the month seemed at one moment 
to point to the probability of a repetition of the disaster 
which overtook the city in February last. Although 
commissions und sub-commissions were appointed to go 
into the whole question of protecting Paris from the 
floods, and exhaustive reports were published recom- 
mending the carrying out of extensive and costly works, 
practically nothing had been done beyond closing the 





apertures in the embankments. When, therefore, the 
river rose to a dangerous level, bricks were unloaded on 
the quays for the construction of a temporary wall, which 
was reinforced at intervals by iron banding and buttresses; 
but before the wall could be completed the water rose so 
high as to threaten to cover the bricks and render them 
inaccessible. Fortunately, after keeping Parisians in 
suspense for some days, the river began to subside; but 
another rise is predicted as the result of the heavy rains. 
The most disquieting feature about the situation is the 
almost immediate effect the rains have upon the Seine 
level. This seems to strengthen the theory put forward 
early in the year that the floods were due to the saturation 
of the soil, which was unable to absorb the rain. Since 
then the year has been the wettest on record, and the 
rainfall in November has been particularly heavy. If 
this should continue, it seems quite possible that the 
Seine will prove a constant source of anxiety all through 
the winter. Even when Paris is spared, the losses 
sustained in the suburbs are so enormous that something 
will have to be done, either by the construction of the 
canal from the Marne to the Seine around the city or the 
sinking of absorption pits in the valley of the Seine, to 
prevent a repetition of these disasters. 


New Station at Dover Harbour. 


As all continental travellers well know, the 
landing arrangements at Dover are anything but con- 
venient. They suffer very considerably in a com- 
parison with those of almost any other port in the 
English Channel. But all this is about to be changed. 
The South-Eastern and Chatham Railway has determined 
to build a new maritime station which, from what we can 
at present gather, should be a really fine structure, fitted 
with every convenience. For this purpose works have 
been in progress for some time past for reclaiming land on 
the left-hand or harbour side of the Admiralty Pier. As 
these works would interfere with the landing stages which 
have for many years now been made use of by the Calais 
and Ostend boats, it was necessary to construct other 
landing stages and a station further out along the pier. 
These have recently been completed, and were brought 
into service during the month. They may be regarded as 
somewhat more than mere temporary structures, because 
it is anticipated that when they are no longer required 
for the Channel boats, which will be when the proposed 
station is built, they will be employed to accommodate 
the various ocean liners which make Dover a port of 
call. There is certainly a good deal of room for improve- 
ment at Dover, and many will be glad when the proposed 
arrangements are carried out. Meanwhile, the landing 
stages and station just put to work would seem to answer 
admirably the purpose for which they are intended. 


Electricity for Everything. 


In common with many of the other institutions 
and societies, the Institution of Electrical Engineers held 
its first meeting during the month, and the large number 
of members present had the pleasure of listening to an 
address by Mr. Ferranti, which, in addition to being quite 
out of the common, was vastly interesting. Mr. Ferranti 
is a sanguine man, who has the strength of mind to 
believe in his own prophecies, and to act up to them, and 
he has a happy knack of being right though—shall we 
say—twenty years before his time? He was the pioneer 
of high voltage transmission and of large units. These, 
from being, when he first installed them at Deptford, 
isolated instances, which everyone was more or less afraid 
to copy, have now become everyday occurrences. More- 
over, units are becoming larger and pressures higher. 
Thus Mr. Ferranti has earned respect as a prophet, so 
who shall say that his ideal scheme, as outlined the other 
day, will never be realised? Whatdoes he now propose ? 
He suggests that every form of power now employed 
should be done away with and electricity substituted for 
it. He calculates that to supply every demand at present 
would necessitate the laying down of, say, 100 power 
stations, each containing 10 units of 25,000 horse-power 
each. The prime movers would be steam-gas turbines. 
With an estimated load factor of 60 per cent. and with 
the high efficiency of the proposed form of power genera- 
tion, Mr. Ferranti estimates that not only could a unit be 
sold at a profit for an average of one-eighth of a penny, 
but that the whole of the power required for every sort of 
purpose in this country could be produced for 60,000,000 
tons of coal instead of the 150,000,000 tons now burnt. 
All the by-products would be recovered in this ideal 
scheme, and there would be no more smoky manufactur- 
ing towns. The whole thing may sound chimerical, but 
on the analysis it is found that what Mr. Ferranti pro- 
poses calls for very little more than has been already 
achieved, and for nothing whick will not probably be 
achieved, in the near future, that is, so far as the genera- 
tion of the power is concerned. A much more serious 
problem, to our minds, is the application of the new 
power, when it is produced, to the various and multifarious 





purposes for which steam and other generators are now 
employed. 


Natural Gas in Germany. 


On the 4th of the month, whilst boring operations 
were being carried out at Neuengamme, near Bergedorf, 
Germany, a store of mineral gas was struck at a depth 
of 245m. The gas immediately took fire, and three enor- 
mous flames shot up into the air in three different 
directions. The middle flame at once reached a height 
of 5m., and the two side flames were 15 to 20m. in 
length. Experts estimated the pressure of the gas at 
50 to 60 atmospheres. The noise made by the flames 
could be heard at distances up to about four miles. 
Geologists from several universities were soon upon the 
spot to investigate che phenomenon, and formed the 
opinion that the gas sprung from a subterranean oil 
reservoir or from brown coal deposits. It was proposed 
to use the mineral gas for industrial purposes as is done 
in America. On the 25th of the month the flames were 
extinguished by the Hamburg fire brigade with the aid of 
a fire engine which throws 2000 litres of water per 
minute. Two hoses were brought to play upon the 
flames, and in 4 min. 53 sec. the fire was extinguished. 
A lead head was then cast or to the top of the bore-hole 
to prevent the gas from escaping, and two iron pipes 
40 m. long, provided at their ends with valves, were laid 
at two sides of the bore-hole. The gas was led off 
through these pipes and burnt, to destroy its obnoxious 
smell and prevent poisoning of the atmosphere. A con- 
crete structure capable of resisting a pressure of 60 atmos- 
pheres is now being built round the lead head of the 
bore-hole. When this is finished the flames at the ends 
of the pipes will be extinguished again and the valves 
closed. The gas thus caught will then be used as pro- 
posed for industrial purposes. 


Safety of Workmen. 


THE announcement that the Departmental 
inquiry into the best means of securing the safety of 
workmen eugaged in deep excavations, was to be opened 
at the Home-office on the 10th inst., recalls the Newport 
dock disaster of the 2nd July, 1909, when 34 men, including 
the walking ganger, lost their lives, and it may now not be 
without interest to review some of the facts bearing on 
the accident. The width of the trench which failed varied 
from 30ft. at the south end to 37ft. at the north, and 
the ground consisted of a deep layer—20ft. to 25ft.—of 
what is known in South Wales as “ bungum,” underneath 
which was the gravel. Rather than take the risk of 
employing runners in this treacherous material the con- 
tractors had driven a close sheeting extending from ‘the 
surface to about 2ft. below the top of the gravel, and 
below this had used poling boards, since the gravel was of 
a very compact nature, as evidenced by the fact that a 
vertical face of 4ft. would stand without support. 
The settings of timber were spaced 4ft. apart, and the 
length of bay adopted was 8ft. 6in. The cross shores 
were each in two lengths, and were butted near the centre 
of the trench against piles which had been driven in suit- 
able positions to about the same depth as the sheeting. 
It was brought out at the inquest that upon the central 
piles being undermined they were packed up from time 
to time, and as the first marked movement was noticed 
in one of these the question naturally arises whether the 
shoring was done efficiently; or again, assuming that such 
was the case and the central piles could not drop, what 
precautions were taken to prevent their moving in a 
direction fore and aft the trench, a movement which would 
equally unlock what may be called the “toggle joint.” 
The matter of timbering is in most cases left very much 
in the hands of the walking ganger, whose knowledge is 
often assumed to be more extensive than it really is. In 
small works failures of timbering are of daily occurrence, 
but in large trenches they are fortunately extremely rare, 
perhaps in a measure because there is no inducement to 
skimp the timbering, as it frequently has to be used over 
and overagain, and any undue stress brought to bear upon it 
would render its re-employment impossible. If anything 
can be done to put the subject on a more scientific basis 
no effort should be spared, but the extremely diverse 
material encountered, to say hothing of the variations 
produced in the same material by the presence of an 
excess of water, would seem to render any generalisation 
impossible. 


A Paris Exhibition. 


Tue Parliamentary Commission which was 
appointed some time ago to consider the expediency of 
holding a universal exhibition in Paris in 1920, has 
presented a report to the Government in favour of this 
project. It is probable, therefore, that parliamentary 
sanction will be asked for at an early date, when the 
matter will form the subject of a debate. As the 
result of experience of 1900, it was reported that no 
more exhibitions would be organised, for, while 
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successful as a popular spectacle and _ interesting 
from an industrial and scientific standpoint, the last 
proved disastrous to those who invested capital in the 
various “ attractions,” while a still greater grievance is that 
the higher cost of living during the exhibition is regarded 
as a standard which is maintained for some time after- 
wards. -Nevertheless, there is every probability that the 
holding of a universal exhibition will be approved, 
since it will coincide with the termination of the extensive 
programme of works for embellishing Paris which is 
shortly to be begun. 


New G.P.O. Power Station. 


At the early part of the month we were afforded 
an opportunity of inspecting the new power station 
which has been erected at the foot of Blackfriars Bridge 
for the purpose of supplying energy for lighting and 
power purposes in the General Post-office buildings. 
Twenty years have elapsed since the original plants were 
put into use, and it is by no means surprising to find that 
the Post-office authorities have deemed the provision of 
an entirely new scheme expedient. From the articles 
which appeared in our issues of November 18th and 25th 
it will be seen that the new station has been laid out on 
thoroughly up-to-date lines, and that ample space is 
available for future extensions. There is but little doubt 
that the old underground stations, which until quite 
recently supplied all the power for the extensive buildings 
which constitute the Post-office, were not only un- 
economical, but also inconveniently situated, and the 
completion of the new scheme should prove a boon from 
every standpoint. The site chosen for the station is an 
excellent one, for whilst only a short distance from 
the buildings where the current is required, it is right on 
the banks of the river, which means cheap coal and an 
adequate circulating water supply. Those of our readers 
who have made a perusal of the descriptions of the 
generating and sub-stations must have noticed reference 
to several features which, if not strictly new, ¢on- 
stitute noteworthy improvements. The reciprocating 
circulating water strainer, for example, appears to present 
advantages, and the provision of mirrors for detecting 
smoke issuing from the chimney stack is a small but 
nevertheless desirable addition to any generating plant 
situated in the vicinity of London. 


The Electrification of the Ouest-Etat. 


THE situation of the Western Railway of France 
seems to be growing more criticalevery month. Follow- 
ing upon the recent railwaymen’s strike, there is such an 
enormous accumulation of cotton and grain in the port 
of Havre, and of agricultural produce at the different 
stations in Normandy, that the task of conveying all 
these goods to their destinations appears hopeless. At 
Rouen the dearth of wagons is so serious that certain 
factories have had to be shut down, and protests are con- 
tinually being sent to the Minister of Public Works 
against the disorganisation of the railway service. 
Unfortunately, it seems to be a matter of utter impossi- 
bility to do more than is being done with the existing 
equipment and rolling stock. If a way could be found 
out of the difficulty by putting into service a larger 
number of wagons and locomotives, the crisis would come 
to an end ina comparatively short time; but the traffic 
is limited by the condition of the permanent way, which 
is, for the most part, very defective. Before the railway 
was taken over by the State, the old Ouest Company 
offered a solution which consisted in electrifying the 
suburban lines, so as to relieve the congestion of the main 
lines, and this project has at length been taken up by the 
State engineers, who are pushing forward the prelimi- 
naries to its execution as rapidly as possibly. Instead, 
however, of building a subterranean station under the 
Gare Saint Lazare for the suburban lines, as was originally 
proposed, it is now intended to utilise the existing lines, 
but to reduce the number for local traffic, which is to be 
dealt with in the same way as on the Paris Metropolitan. 
Experience on the Metropolitan has shown that this can 
be done without carrying out any extensive alterations to 
the Gare Saint Lazare, beyond providing wider platforms, 
and facilitating the circulation of passengers and luggage. 
A site for the power station has already been acquired at 
Garenne, and the necessity of electrifying the suburban 
lines, and organising the traffic generally, is becoming so 
urgent that the State engineers have fixed a period of 
three years in which they hope to accomplish their task, 
although the undertaking is so vast that it is probable 
this period will be much prolonged. 


Signal Engineers. 


Yet another institution has been added to the ever 
increasing number of those devoted to engineering in its 
many branches. It is the Institution of Signal Engineers, 
Early in the year steps were taken to found the society ; 
in June last it was duly incorporated, and on the 8th of 
November it held its first meeting, and_was addressed by 





its first presidenf, Mr. A. T. Blackall. It is intended that 
the Institution shall treat its subject on the very broadest 
lines. Signalling with it is to imply the whole of the 
methods and means by which the movement of traffic is 
controlled, so that, according to its president, whilst it 
will, of course, not omit considerations of the purely 
mechanical features of signalling systems, it will regard 
these “ merely as tools, to be made use of or discarded as 
the necessities of the moment may demand.” We gather, 
though we must admit that the president's remarks are a 
little vague, that the intention is to think more of the 
broad aspects of signalling art than of its practical 
application, which may be more or less transient. The 
Institution has made a fair start; it has already seventy- 
eight members, and it is taking steps to arrange for 
periodical meetings and the establishment of a specialised 
library. We may regret that it has so far weakened some 
other institutions by taking a subject from them, but at 
least it is an institution in which there can be no trade 
secrets to put padlocks on tongues, and it does deal with 
a subject of the very liveliest interest to the whole popu- 
lation. May we hope that it will keep its papers short 
and its discussions keen. 


The Shipyard Lock-out. 


THERE is no visible change in the state of affairs 
in the northern shipyards ; the masters are still firm, the 
men still obstinate. The Board of Trade has at length 
intervened, but it is difficult to see what, with all 
the willingness and skill in the world, it is possible 
for it to do. The issue is now so absolutely clear 
that it is not apparent how negotiations can assist 
it. On the one side we have the employers firmly 
resolved that sectional strikes shall be put down, and 
demanding guarantees to that effect before they will re- 
open their gates, and on the other the men resolutely 
refusing to give the guarantees—in spite of their leaders’ 
advice—or to discuss any measures at all until the lock- 
out notices are removed. The position is like an end- 
game at chess in which the first player to move a critical 
piece is bound tolose. There is nothing to be done until 
an accumulation of small disadvantages tells against one 
side or the other; in this case there can be no doubt that 
the position of the unions gets worse and worse ; winter 
is approaching, their own funds are exhausted, and they 
are living on the charity of others, which must also soon 
cease. That they must ultimately be defeated is pretty 
clear, and no cause but obstinacy can account for their 
resistance to the advice of their own executive. The 
quarrel is no longer between the men and their em- 
ployers, but between the men and their own leaders. All, 
for the moment, hangs on the conference being held at 
Carlisle as we go to pres. 


Paris a Seaport. 


THE project of the late M. Bouquet de la Grye 
to convert Paris into a seaport has been revived as one 
of the alternatives for protecting the city from the danger 
of floods. The Municipal Council of Paris has been 
presented with a report in which it is argued that the 
construction of a canal from the Marne to the Seine, to 
the north of Paris, while being very costly, would be a 
constant menace to those living on the lower reaches of 
the Seine, and it is pointed out that the same result could 
be obtained by canalising the river from Paris to Rouen. 
By connecting up the bends of the river by the canal 
the distance to Havre could be reduced to about 185 kilo- 
metres. It is proposed to fix a minimum depth of 
6.20 m., varying to 8m., and the normal width of 35 m. 
will be increased to 45m. at the bends, or double the 
width of the Suez Canal. The existing eight barrages are 
to be renewed, and replaced by fourothers. The site of 
the port of Paris has been fixed betwen Saint Denis and 
Clichy, and the banks of the river between Gennevilliers 
and the Paris barrage will beraised by the60,000,000 cubic 
metres of earth dredged from the river bed. It is esti- 
mated that the cost of canalising the Seine will be 
300,000,000f. Seeing that a traffic of 6,000,000 to 
7,000,000 tons a year is counted upon, representing a 
revenue of 18,000,000f., it is suggested that the enterprise 
is sufficiently remunerative to justify its being carried out 
by the town of Paris without assistance from the Govern- 
ment, and the Municipal Council is therefore invited 
to investigate the scheme, and obtain powers for its 
execution. It is curious to find that the deepening of 
the Seine from Paris to Rouen, and the creation of a 
vast port in Paris, which has been advocated for so many 
years by distinguished engineers without receiving the 
smallest public support, should be brought prominently 
to the fore as the direct result of the altered state of 
things occasioned by the Paris floods. If it be found 
that the cost of deepening the Seine to allow of the 
passage of ships of large tonnage is not much more than 
the estimated cost of the canal from the Marne to the 
Seine, to the north of Paris, it is quite possible that the 
scheme will meet with favourable consideration, the 
more so as the deepening of the river bed and the 
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removal of obstructions below Paris is held to facilitate 
the flow of water through the city, and thus prevent the 
river from overflowing its banks. 


The Institution of Electrical Engineers. 


THE first general meeting of the Institution of 
Electrical Engineers for this year was held in a building 
belonging to the Institution itself on Thursday, Novem. 
ber 10th, thus terminating the long period during which 
this body has relied upon the joint hospitality of the 
Institution of Civil Engineers and of the Royal Society of 
Arts. The building, which was originally constructed for 
the examination of medical students, has been materially 
altered to suit the purpose for which it is now used, and 
as it stands it constitutes a fine example of an engineer. 
ing society's headquarters. Excellent facilities are 
available for members of the Institution to make use of 
their new home both for reading and social intercourse, 
The new library which has been provided is believed to 
be the best of its kind, and all the most up-to-date books 
on electrical and kindred subjects are to be found there, 
The hall in which the meetings are held is admirab)) 
suited for its purpose, and it is worthy of mention that it 
will hold about 140 more than the hall of the existing 
building of the Institution of Civil Engineers. Consider- 
able attention appears to have been paid to the question 
of lighting this apartment, and by the methods adopted 
excellent results are obtained. l’our Cooper. Hewitt 
mercury vapour lamps are provided above the bay light, 
and in addition 25-watt osram lamps are fixed in channels 
of fluted glass round the cornice, these illuminating in- 
directly. The combined effect of these two systems of 
illumination is remarkable, and it is doubtful whether 
any lecture hall in London is better lighted. An interest 
ing point in connection with the lighting is that, owing to 
the colour of the light from the mercury vapour lamps, 
it has been found possible to use the lantern without 
extinguishing them. 


A Tank for Liverpool. 


Hirnerto it has been generally thought that 
the use of an experimental tank lay properly in the hands 
of the shipbuilder and designer, and the suggestion made 
by Professor Abell a couple of weeks ago, that as the 
shipowner was more concerned in the running of ships 
than shipbuilders, it was they who should use the 
experimental tank is certainly novel. The argument 
is not very sound, but the occasion on which it was 
made was such that it must not be examined too 
closely. Professor Abell was pleading with Liverpool 
to provide a tank at the University, and in view 
of the fact that we have none too many tanks in 
this country, his plea would make up for any defects in 
his argument. Basing his estimates apparently on the 
Yarrow tank at Bushy, he expressed the opinion that he 
could get what was wanted for a capital cost of about 
£25,000, and an annual guaranteed income of £500, and 
he proposed that tests should be made for all who desired 
them, at figures which worked out to about £100 per 
ship. We are not aware that the National Physical 
Laboratory has as yet attempted to formulate any costs, 
but it will be interesting in due course to see from actual 
experience if Professor Abell’s figures are supported 
by practice. Where the enormous cost of important 
ships is concerned, £100 can only be regarded as a trifling 
sum, and there should be no difficulty in obtaining it. To 
get £25,000, however, is quite another matter, and to get a 
guarantee fund is also not without its difficulties, but 
possibly Liverpool may prove more fortunate in this 
respect than Bushy. We wish Professor Abell the best 
luck in his efforts. 


Sudd Briquettes. 


Ir there was anything under the sun which 
seemed to defy the old trite saying that there is a use for 
everything if you can only find it, it was the sudd of the 
Nile, that dense vegetable growth which is the continual 
bugbear of the Nile engineer and navigator. But now all 
that is to be changed; sudd is to become a commodity 
instead of a nuisance, and in time to come we may see 
its price rising in the market just as that of petroleum 
refuse rose when means of using it profitably as a fuel 
were found. What is to happen to the sudd is that it is 
to be conveyed to suitable machinery in which it will be 
dried, disintegrated and compressed into briquettes suit- 
able for consumption in steam boilers, in which it is 
expected to give an evaporation of about 4} lb. of water 
per pound of briquette. When it is recalled that the 
present price of coal in Khartum is about 3 guineas a 
ton the possibilities of the new fuel are apparent. Experi- 
ments on a comparatively small scale have so far only 
been made, but there seems little doubt that in a short 
time sudd briquette factories will be established on the 
banks of the Nile, and that the 35,000 square miles of sudd 
will become an Egyptian asset instead of an unmitigated 
nuisance, 











Dec. 2, 1910 


THE ENGINEER 


589 








—— 


A CHEMICAL 


| al ial sited x 2 Apr see oe 


4 


~- 


7 
‘ 


i 


i 


rn 


Fig. 1—MANURE DRYING FAN 


AN ELECTRICALLY DRIVEN CHEMICAL 
MANURE WORKS. 


Somg seventy years ago practical effect was first given 
to Professor Leibig’s discovery that by dissolving 
phosphate of lime in sulphuric acid its fertilising pro- 
perties, slow of action before, were instantly set free and 
made available for the immediate use of the plant; in 
other words, a suitable proportion of soluble phosphate 
is formed which readily dissolves in water, and when 
applied to the land is washed into and becomes diffused 
through the soil in an impalpable state of division. 

Among the earliest to engage in the manufacture of 
chemical manures was James Odams, who, some sixty 
years ago, founded the present well-known house, Odams’ 
Manure and Chemical Company, whose works, of which 
a bird’s-eye view is shown in Fig. 4, stand on six acres of 
ground at Victoria Docks, London, S.E., and are con- 
veniently situated for connection with all the systems of 
railways north of the Thames, besides having a frontage 
with a wharf on the river. These facilities are of import- 
ance, for all the phosphates come from abroad by water, 
and the greatest portion of the bones for making 
special fertilisers is obtained from soap manufacturers 
in England and carried to the works by water. Some 
twelve months or so ago it was decided to introduce 
electrical driving into these works, and the purpose of the 
present article is to describe briefly the various processes 
and the conditions under which the electrical machinery 
is operating. 

The raw materials arriving by boat are unloaded by 
two steam jib cranes into trucks, whence they are taken 
to immense storing sheds by an overhead tramway. 
Much of the phosphate, as it arrives at the works, 
consists of pieces of rock about the size of a man’s head, 
and it is necessary to give it a preliminary treatment 
in a rough grinder, so that it may be reduced to the 
size of peas before it is put through the finer Morris and 
Kent grinding mills. Fig. 5, on page 598, is a view 
of the phosphate grinding mills, and in the fore- 
ground, on the left-hand side, is the bucket elevator 
by which the rock phosphate is fed into the rough- 
grinding mill, from which it passes by a band conveyor, 
operated by a 4 horse-power motor, to the finer mills. 

_ Two of the elevators, for lifting the ground phosphate 
from the mills to the band conveyor which carries it to 
the separating plant, are operated by 1 horse-power 
motors mounted on pillars, one of which is seen in 
Nig. 5, which also shows in the background a 10 horse- 
power motor mounted on a platform and driving a wire- 
belt sack conveyor through treble reduction gearing. It 
is interesting to note in this view the extensive lines 
of shafting and piping discarded in favour of the electric 
drive, and also the small space occupied by the motors 
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Fig. 5—THE SACK ROOM 








which supplanted them. Another view of the grinding 
mills, of which there are five, is given on page 598. 
These mills are driven individually either through 
gearing or belting by 20 and 30 horse-power motors for 
the Morris and Kent mills respectively. 

In the separating plant, which is operated by a 10 horse- 
power motor, the finer ground phosphate is separated out 
and fed on to another band conveyor which carries it to 
the mixing department, where it is deposited in large 
hoppers erected over the two mixers. Only from 5 to 8 
per cent. grit is allowed on a 70 mesh, so that the phos- 


Fig. 3—THE BONE STORE 


is opened and the very hot semi-fiuid mass, which has the 
appearance of lava, is run into a series of bins techni- 
cally called dens, each of which has a capacity of 80 tons. 
In these bins the mixture is allowed to stand for twenty- 
four hours, and is then dug out and conveyed to the floor 
above by a hydraulic lift, which is operated by a pump 
driven by a 30 horse-power slip-ring motor, controlled by 
an automatic regulator, and thence into a revolving 
screen, which pulverises it, and from which it passes into 
wagons for removal to the various warehouses. It is 
then, after a short interval, ready for filling into sacks 











Fig. 4—ODAM’S CHEMICAL MANURE WORKS 


phate which does not pass through the finer sieves of the. 


separating plant is conveyed by another band conveyor to 
a Kent mill, and, after being again ground, is taken back 
to the separating plant. From the hoppers over the 
mixers the phosphate is passed in automatically weighed 
quantities into the mixers, which are each driven through 
belting by an 8 horse-power motor, where it is mixed 
with the correct quantity of acid. The mixers are then 
revolved until the proper admixture is obtained, which 
takes about three minutes, after which the mixer shutter 


and loading into vessels or railway trucks for despatch. 

A view of two band conveyors, each driven by a 
5 horse-power motor, is given on page 598. At the point 
| shown in the engraving these conveyors are met by two 
| others running at right angles, which connect them to 
the mixers and revolving screen drying plant respectively. 
| The manure, in passing through the screen, is met by a 
draught of hot air from the furnace, which is specially 
| installed for drying it. This draught is obtained by the 
fan—shown in Fig. 1—which is operated by a 5 horse- 
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power motor mounted upside down on the rafters 
immediately above the furnace, in one of the worst con- 
ditions in which any motor could be put to run. On the 
other side of the dryer a similar fan, driven by another 
5 horse-power motor mounted in the same manner, is 
— for extracting the dust and passing it into settling 
tanks. 

Inthe manufacture of some of Odams’ special fertilisers 
large quantities of crushed bones are used, which are pre- 
pared in the bone department. Fig. 3 gives a view of the 
bone shed, which shows a large heap of bones reaching 
nearly to the overhead tramway, and also the bucket 
elevator which conveys these bones to the belt conveyor 
on the floor above, which carries them to the grinding 
plant, whence they pass to the disintegrator on the floor 
above. This elevator and band conveyor are operated by 
a 5 horse-power motor, and «the grinding plant by a 
10 horse-power motor of the same make. In one of the 
views on page 598 can be seen the disintegrator, which 
is driven by a 30 horse-power motor, and also the two 
150-kilowatt oil-immersed two-phase transformers placed 
just outside the sub-station. 

In the sack department—see Fig. 2—a bag-marking 
machine is operated by a 24 horse-power motor. In this 
machine the bags are fed through two rollers, to the 
upper of which is fitted the plate to give the marking, the 
ink being fed to this roller by a third. 

The bags of fertiliser for foreign shipments are con. 
veyed to the wharf from the warehouse by a wire band 
conveyor operated by a 10 horse-power motor, upon 
which, when the bags have been placed, they are carried 
without further handling, and dropped automatically by 
a series of shutters, which break their fall, into the vessel 
alongside. 

The company uses some thousands of tons of sulphuric 
acid per year, which is all manufactured at these works 
in the vitriol department. The ore which is used in the 
manufacture of this acid comes from Spain in rough 
lumps, and on arriving at the works is crushed to pass a 
2}in. mesh before being roasted in the kilns. In the 
furnaces, when once the fire has been started, the pyrites 
is the only fuel used, and it burns with its own heat, 
giving off sulphur dioxide gas, which passes to the 
denitrating towers, known as Glover towers, where it 
meets a stream of nitrous acid carried over from the Gay 
Lussac towers, and gives off nitrogen compounds which 
pass into a series of eleven leaden chambers, 150ft. by 
30ft. by 16ft. high. In these chambers it comes in 
contact with steam, and forms sulphuric acid, which is 
drawn off and stored in tanks. The waste oxides pass 
over into the Gay Lussac towers, and, meeting a shower 
of strong sulphuric acid, form nitrous acid, which is 
pnmped to the top of the Glover towers for another 
series of reactions. The pump used for this purpose, 
and also that for supplying the acid used in the Gay 
Lussac towers to the tanks on the top of the towers, is 
operated by a 20 horse-power motor. 

The works are equipped with a very fine laboratory, 
in which all the raw materials and manufactured 
articles are tested to make sure of the best materials 
and results. The conversion to electric working was 
carried out some twelve months ago by the West Ham 
Corporation Electricity Department, from the mains of 
which the supply is fed by underground two-core lead- 
covered cables to two 150-kilowatt two-phase trans- 
formers placed outside a brick chamber containing the 
high-tension switch gear. This is accessible only to the 
supply company’s officials. From this sub-station the 
current is taken at a pressure of 200 volts by rubber- 
covered cables, carried on porcelain insulators mounted 
on the walls to the various motors. The complete 
equipment of motors was supplied by the British West- 
inghouse Electric and Manufacturing Company, 
Limited. All the motors, which vary in size from 1 to 
30 horse-power, are thrown direct on to the line in start- 
ing up. This installation is an example of an electric 
drive working well under extremely severe conditions. 
The motors, which are all of the protected type, are 
not not in any way housed, and are working in an 
atmosphere laden with dust and acid fumes. The only 
attention they receive is that they are blown out once 
every week and lubricated when required. They are, 
with the exception noted, all of the squirrel-cage type. 

The conversion was carried out without in any way 
interfering with the operation of the works; and we 
understand that since the 400 horse power steam plant, 
complete with economisers, &c., has been discarded and 
replaced by the electric drive, the running costs have 
been very considerably reduced, and the operation of 
the plant has in every way justified the change. 








THE GERMAN NAVAL ARCHITECTS. 
No. II.* 


THE discussion on Captain Thorbecke’s paper on Gun Tur- 
rets, an abstract of which appeared in our last issue, was 
opened by Herr Orbanowski, who said that the development 
of the construction of heavy gun turrets was a matter of 
high interest for shipbuilders, and an artillerist who thus 
came forward to discuss it was to be welcomed, especially 
in the interests of the private yards in their competition 
for work for foreign navies. 

He was of opinion that, in spite of the partial increase 
of calibre, the 3-gun turrets would yet have an important 
part to play. Exact comparisons of a general kind with 
regard to weight could not, indeed, be made, but, taking 
an average of the different systems, the five 3-gun turrets 
were about equal to six 2-gun turrets. The weight of the 
former was further increased by the circumstance that 
very large angles of fire were required for them. 

Herr Wirkl. Geheimr. Veith observed that the author had 
included the mechanical arrangements in his subject. In 
view of the various opinions now ruling, he would like to 
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adda few words on some fundamental points. It was 
unquestionable that turrets could be arranged for electric 
as well as for hydraulic working in such manner that the 
requirements made would be equally well fulfilled; both 
systems were also to be found in every navy—often even 
on one and the same vessel. What might be the reason 
of this? Did it imply a certain degree of uncertainty, or 
were special conditions in question? The training of the 
personnel for the work of the auxiliary machinery was no 
doubt at the bottom of it. It might be said that the 
working of the vessel was the more reliable, the more 
uniform the training. Now, the electric installations were 
of very considerable extent. The introduction of the 
steam turbines and of the internal combustion engine 
pointed to an increasingly favourable use of the dynamo, 
where large powers were to bé economically developed 
in comparatively small spaces. It was true, indeed, that 
a great many problems had still to be solved by the elec- 
trical firms, but, in view of the great development of the 
science, it was confidently to be expected that even the 
greatest difficulties would be got over. 

Captain Thorbecke, in replying to the discussion, said 
that he had been unable to go into details to the degree 
desired by Herr Orbanowski. In addition to the ques- 
tion of power in connection with the 38-gun turrets, 
that of safety had to be considered, and he considered 
the danger of one of these turrets being put out of action 
to be very considerable. 

The third paper on the list, on “Marine Diesel 
Motors,” was read by Direktor Saiuberlich, of Osterholz- 
Scharmbeck, near Bremen. Since the times of the old 
low-pressure engine the shipping world had, he said, 
never stood on the threshold of such far-reaching 
developments as at the present time. In place of the 
steam engine a further improvement of which appeared 
hardly possible, the Diesel motor was now being installed 
as @ marine engine. For fluid fuel the Diesel motor was 
the most perfect internal combustion engine of the 
present day. In recent experiments the utilisation of the 
fuel had reached 83 to 35 per cent., as compared with 
23 per cent. in the gas engine and 13 per cent. in the best 
steam-engine plant with superheater. This was a 
result of the direct use of the fuel in the cylinder 
without previous transformation, and of its consequent 
complete combustion. The construction of the Diesel 
motor was said to require material and workman- 
ship of a very high class. These, however, were 
now-a-days obtainable, and the difficulties on this 
head formerly experienced were overcome. Like 
the larger type of gas engine the larger Diesel 
motor had very much the general appearance of the 
marine steam engine, on which it was more or less 
modelled. Now that several shipyards had shown that 
they could build the motors with the machinery already 
at their disposal, the prejudice against these engines 
would soon be overcome. Hitherto the motors had 
generally been of the single-acting description work- 
ing on the four-cycle system. More recently the two- 
cycle engine had come to the front. The endeavours 
to apply the new system to the propulsion of large vessels 
had led to the application of double-acting motors of the 
two-cycle as well as of the four-cycle type. Such installa- 
tions were now actually being made, and would shortly be 
at work. The problem before the designer was to adapt 
the Diesel motor, that had worked satisfactorily on land, 
to the conditions on board a vessel, different in many 
respects and more diflicult to meet, as these were. More- 
over, the auxiliary machinery depended on the steam from 
the boilers, and a substitute for this had to be found. 
The advantages of the Diesel motor for the driving of 
vessels were the following :—A gain in available space 
due to the removal of the boiler installation accompany- 
ing a reduction of that required for the new fuel; an 
increase in carrying capacity on account of the reduction 
in the weights of motive machinery and fuel; a possi- 
bility of using spaces formerly only partially available for 
the storing of the fuel; gains in time and wages due to 
easier and more rapid bunkering, coupled with the elimi- 
nation of coal trimming; greater readiness for starting 
work ; easier work for the engineers ; abolition of stoking; 
greater cheapness of fuel ; comparative coolness of the en- 
gine-room ; and greater radius of action forthe vessel. Dis- 
advantages were:—The difficulty of obtaining fuel in many 
ports and the absence of steam for the deck machinery and 
for heating purposes. Herr Saiuberlich gave particu'ars 
of the first two Diesel motor vessels—the Frerichs, built 
for purposes of the shipyard, andthe fishing vessel Ewersand 
—the engines for which, as well as the hulls, had been 
designed and built by Messrs. J. Frerichs and Co., of Oster- 
holz-Scharmbeck and Einswarden. The Frerichs 
was a single-screw vessel, built to the rules of the 
Germanischer Lloyd for the small coasting trade. She 
had been at work since the spring of this year in the 
towing service and in keeping up communication between 
the banks of the river. She had a reversible four-cylinder 
Diesel motor of 200 horse-power maximum making 360 
revolutions per minute. The motive medium here used 
was gas-oil, one ton of which was stored in two tanks 
under the cabin. This amount, which might easily have 
been doubled, gave the vessel a radius of action of 240 
nautical miles at a speed of 9.5 knots. 
funnel for carrying off the gases. There was abundance 
of room owing to the small space required for the motive 
machinery. Reversing was effected by compressed air. 
A single movement of a lever in the desired direction of 
motion of the vessel moved the shaft so as to throw 
the machinery into gear in the manner required. This 
manipulation was very reliable, and could be rapidly 
performed, if necessary, within a fraction of a second. A 
special arrangement of the compressor ensured the start- 
ing of the motor even if it stopped at a dead point. 
Cooling water and bilge pumps, which were driven froin 
the crank shaft of the motor, were fixed on the common 
bed-plate. The hot exhaust gases from the cylinder were 
cooled with water in a double-walled elbcw pipe. After 
being collected into a single pipe they were led into a 
large condenser, which deadened the noise, and then 
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passed on to the funnel. The bilge pump was used for 
cooling the exhaust. The compressed air required for 
some of the manceuvres was produced by the motor itgelf 
in a two-stage compressor which formed the fifth cylindey 
of the installation. It was stored in six large compres. 

sion vessels in the engine-room at the side of the veggej 

The air in these was used for starting. In the design of the 
motor the requirement had been made that there should be 
as few cylinders and other working parts and as little 
complication as possible. The adoption of the compresgoy 
had enabled the six cylinders otherwise required to be 
reduced to four, the compressor cylinder being used on 
occasion for starting the motor when the four-cylinder 
arrangement did not suffice to avoid the dead-point posi- 
tions. Care had to be taken to keep down expense, which 
in the construction of the Diesel motor was still a very 
important consideration. The bed-plate was of cast iron, 
and in one piece. The cylinder cover was the inost 
important of the larger castings in the motor, be. 
cause all the mountings required were attached to it, 
and great care had to be taken to avoid unnecessary 
strains in it. The ordinary cast iron used for steam 
engine work had been found to be the best material for 
the cylinder covers. The reversing gear was, in many 
respects, different from arrangements of the kind hitherto 
adopted. A horizontal shaft, provided with two sets of 
cams and movable in its axial direction, was fitted 
along the tops of the cylinders. The cams acted 
on valve levers, and were thrown in or out of gear 
by the shifting of the shaft. The mechanical parts 
of the gearing were dealt with by the author in detail 
and illustrated by lettered sketches, from which it 
appeared that the cams effected the admission of 
fuel in either end position of the shaft, whilst there 
was a neutral position half-way between _ these, 
The actuating lever, arranged in the form of a hand 
wheel, admitted compressed air to the one or other side 
of the piston of a cylinder. The piston acted on a 
system of swinging levers, which moved the shaft above 
mentioned. A glycerine brake at the lower end of the 
compressed air cylinder provided against sudden jerks 
or uneasy motion in reversing. Arrangements were 
made, by the admission of smaller amounts of fuel, for 
driving the motor “at half power” and “slowly ” respec. 
tively. The air compressor, which, as already mentioned, 
took the form of a fifth cylinder with a crank on the 
main shaft arranged at an angle of 90deg. with those 
of the motor, so as to have turning power when the latter 
were at the dead-point position, could, in the latter case, 
be used for starting by the admission of compressed air into 
it from the storaye tanks. Each working cylinder was 
provided with a pump which supplied it with the exact 
quantity of fuel required. For driving these only two 
excentrics were necessary, since each of them actuated a 
double piston, and the pumps were combined in such a 
way that the regulation of one half of them was effected 
from the other half. The body of the pump was of 
wrought iron in each case. The regulation was effected 
by means of a simple governor; or it could be done by 
hand, in which latter case the governor was merely a safe 
guard against racing of the ehgine. In connection 
with diagrams which were shown, the lecturer pointed 
out that in the case of quickly running motors the 
combustion could not be so complete as in that of slowly 
running ones, and that the combustion and expansion 
periods ran into one another. The Frerichs had been at 
work for a considerable time with good results, and after 
careful investigations made with her, the insurance 
companies had agreed to a premium at the ordinary 
rate. The full speed of 10 knots could be reduced 
to 3.8 knots, the revolutions per minute thereby 
falling from 860 to 150. The reduction could be 
effected either by cutting out some of the cylinders 
or by supplying smaller quantities of fuel to all 
of them. Experiments with the reversing gear showed 
that the lever could be put over in less than a second. 
The time required for reversing the motor when running 
at full speed was 8 seconds, while the vessel herself 
began to go astern after about 27 seconds. The diameter 
of the turning circle of the vessel was about one and a-half 
times her length. 

The lecturer then directed attention to the Diesel 
motor fishing boat Ewersand, and said that the intro- 
duction of the crude oil motor into the fishing industry 
was an event of first-rate importance. He looked forward 
to the time when the German fish market would be 
entirely supplied by means of cheaply worked German 
motor fishing boats, instead of, as at present, having to 
draw its supplies largely from abroad. Towards the end 
of October this vessel had returned from a trial fishing 
cruise of five weeks, during which time she had not used 
more than three tons of crude oil, in place of the 20 tons 
of coal which a steam vessel of the same size would have 
required. It was anticipated that this amount could be 
still further reduced. The fishing winches, which might 
easily have been driven from the motor, were, as 4 
matter of precaution for the first cruise, served by a 
small donkey boiler. The fuel was stored in a fixed tank 
in the engine-room, and the small space occupied by it 
would have been useless for other purposes. The stowing 
of part of the fuel in the herring-barrels now became 
The use of crude oil at sea was found to 
be in every respect reliable, and it was considered as 
certain that the motor would take the place of the stearm 
engine in fishing vessels. The design was for the most 
part similar to that in the Frerichs. The high-speed 
two-cylinder motor developed 80 to 90 E.H.P. with 330 
revolutions. Reversing was effected by means of a 
friction coupling and gear. This enabled the motor to 
be of extremely simple design, and to have relatively few 
cylinders, which, for the hard usage it would get ina 
fishing- boat, was of great importance. 

Herr Saiuberlich gave some further particulars that 
were not contained in the printed pamphlet distri- 
buted. In the course of a comparison of designs for a 
vessel for shipyard work with a Diesel motor and with a 
steam engine, it appeared that, with a given output of 
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100 horse-power, 34 m. of length of hull and one stoker 
could be saved by the adoption of the new motor. A 
herring boat of 164 tons, with a steam engine, was 
found to be capable of doing only the same work as a 
vessel of the same kind of 140 tons with a Diesel motor. 
In a trawler, the substitution of a Diesel motor for a 
steam engine increased the length of the available hold 
by 4m. In a vessel of 5400 tons for the Black Sea trade, 
425 cubic metres were added to the hold space by the 
adoption of a Diesel motor. Assuming the vessel to make 
four voyages a year, this was equivalent to a profit of 
£900; the saving in fuel due to the Diesel motor for these 
yoyages was £550, and about £240 in wages. In view of 
these facts, the author was of opinion that the applica- 
bility of the Diesel motor to ships was very great. 

In reference to the paper, Professor Flamm observed 
that the opinion of Herr Saiuberlich that the Diesel 
motor had a great future before it as a marine engine was 
shared by very many, but in answer to inquiries addressed 
to motor-making firms he had not yet succeeded in 
obtaining offers that showed to such advantage as the 
statements they had just heard. In the case of a fishing 
vessel it appeared that, as regards weight, the great 
advantage claimed was not obtainable. A motor of 100 
horse-power had been offered for £2650. Only one firm 
was willing to take back the motor in case it should 
not have fulfilled the requirements after a year's trial. 
The prices asked for the motor, then, were considerably 
higher than those ruling for steam engines. The working 
expenses were less, it was true, but not to such a degree 
that it could be predicted therefrom that the Diesel motor 
would drive out the steam engine. He believed that the 
adherents of the motor would further their cause more if 
they gave figures that applied to results over a consider- 
able length of time, instead of experimental data; un- 
pleasant disappointments would then be avoided. 

The fourth paper on the list was one on “ Measure- 
ments of Temperature on War and Merchant Vessels,” 
by Herr Otto Weiss, of Berlin, who began by contrasting 
the thermometers of to-day with those available a few 
decades ago, and showed that, with the best modern 
appliances, degrees of accuracy and reliability were now 
provided which were previously entirely unknown. By 
means of appliances, comparatively simple in their 
application, records of temperatures occurring at distant 
stations could be led to a single point, and kept under 
observation. In all branches of industry people were 
beginning to appreciate the advantage of such measure- 
ments, which had enabled savings to be effected in the 
most varied directions. In ships, however, they had not 
yet found much favour. The lecturer referred to a number 
of cases, such as bunkers, magazines, store-rooms, &c., 
where a constant accurate check on the temperature would 
be highly desirable, and where the mercury thermometers 
now generally used were very inefficient, and inquired into 
the reasons for the want of favour of the new methods. 
These he attributed partly to the mistaken apprehen- 
sion prevailing that the electric currents used might 
cause explosions, and partly to the circumstance that the 
system was as yet litttle known at sea. The electric 
methods of measuring temperature had first been 
employed by William Siemens in the seventies of last 
century in London. The principle involved was that a 
metallic conductor altered its resistance to the electric 
current with the temperature ; thus the measurement of 
the resistance was at the same time a measurement of 
the temperature. A suitable resistance metal was 
platinum, and it was desirable for the general application 
of the system that all such thermometers should be 
alike. The best in the market was the quartz glass 
resistance thermometer of Messrs. W. C. Heraeus, of 
Hanau. This consisted of a platinum spiral which was 
melted into quartz-glass, a material capable of a high 
degree of electric insulation and with a very small 
coefficient of expansion. To adapt the alterations of 
resistance of the thermometer for heat measure- 
ment it was brought into connection with a measur- 
ing apparatus which, by the help of the Wheat- 
stone bridge, enabled measurements in Centigrade 
degrees to be read from a scale. Recording instru- 





ments were also now available, which registered the | 
temperatures automatically. The author, after describing | 


the subsidiary accumulators and regulating instruments 
required for the application of the system for the mea- 
surement of high and low temperatures, went on to the 
consideration of actual installations, including those for 
shipwork. On a small marble slab were placed two 
recording instruments, each with a regulating resistance 
and a switchboard for the required number of thermo- 
meters, which were distributed throughout the vessel. 
Fromeach of these thermometers two wires were led to 
the board. Thermometers were placed in the bunkers, 
magazines, refrigerating, and provision rooms, as also in 
the cabins, in all of which places the temperatures were 
low, and one of the measuring instruments was graduated 
accordingly. The other instrument was for high tem- 
peratures and was connected with a series of thermo- 
meters in connection with the generation and application 
of the steam in the boiler and engine-rooms. The 
author considered that a constant control of these latter 
temperatures would do a great deal to promote economy 
in coal, &c., and thus to increase the radius of action of 
a& vessel, 

The second proceedings were attended by H.M. 
the Emperor. e first paper was read by Professor 
Dr. C. Cranz, of Charlottenburg, whose subject related 
to the “ Motion Phenomena connected with the Firing 
ofa Shot.” Observing that ballistic problems were in 
general of too mathematical a nature for treatment before 
an audience, the Professor proposed to give a general 
review of the more important branches of the subject. 
He included in the motions those of the projectile, the 
weapon, the powder and its gases, the air, and the parts 
c of the object fired at into which the projectile penetrated. 
Beginning with the infantry rifle, he discussed the ques- 
tion of gas pressures set up in it, and the various ways 
of measuring them; these were of an experimental kind, 


calculation alone having as yet failed to give trustworthy 
results. The pressure in the powder chamber of the rifle 
was about 3500 atmospheres and that at the muzzle 
about 400 atmospheres. The maximum temperature of 
the powder gases was about 2100 deg. Cent. In the case 
of the rifle the combustion of 3.2 gr. of powder produced 
2762 calories. The kinetic energy of the projectile at 
the muzzle represented about 905 calories; 4.3 calories 
were expended on the rotation of the projectile at 
3700 turns per minute, and 8 calories on the recoil. 
A projectile 917 kilos. in weight fired from a 100-ton gun 
with an initial velocity of 528 m. per second had a muzzle 
energy of 12,772,000 m.kg. This work was performed 
by the powder gases in about .01 sec. Work amount- 
ing to 1300 million m.kg. was done in a second, a 
performance equivalent to 1700 million E.H.P. Since, 
however, the gun became useless after firing about 
100 rounds, it had in its capacity of gas power engine 
worked in this way for one second in all. The 
100 rounds cost about £15,000. For the same work of 
1300 million m.kg. a 100 horse-power steam engine took 
forty-four hours and consumed 4400 kilos. of coal, worth 
about £3 10s. The point, however, was not to save 
powder, but to obtain a maximum of kinetic energy with 
as small a maximum gas pressure as possible. The 
Professor discussed methods used in various countries 
for determining muzzle velocities, including in particular 
that by means of the polarisation chronograph, some- 
times used in North America, which he illustrated by 
views. In addition to the recoil, the rifle was subject 
to vertical and horizontal vibrations, elastic alterations 
of its diameter, elastic expansions and contractions due 
to gas pressure, &c. Finally, it had to undergo tor- 
sional vibrations. Only the transverse vibrations had 
as yet been measured. A photograph was shown of the 
transverse vibrations of a rifle, which were made up of 
two different motions producing between them a some- 
what irregular line. Above the latter line was another 
showing the vibrations of a tuning fork by way of com- 
parison. By the help of the cinematograph the move- 
ments of the different parts of automatic weapons, their 
projectiles, and the powder gases were shown in a series of 
views. The behaviour of the powder gases in particular 
could in this manner be observed. The author then 
traversed the various questions connected with the flights 
of projectiles and the resistance opposed to them by the 
air. Theory was here again at fault, and empirically 
obtained air-resistance laws had to be made use of. The 
quadratic law of Newton had to be modified by means of 
a coefficient obtained from a curve which showed a hump 
or “projection” at about 500 m. per second. Pro 
fessor E. Mach, of Vienna, had made photographs of 
flying projectiles and found that they were accom- 
panied by systems of air waves much like the 
waves set up by vessels moving through water. 
After discussing the various causes which produced 
deviation of the projectile from its course, the lecturer 
passed on to the phenomena attending its penetration into 
the object aimed at. A shot fired at a suspended sheet 





of glass made a clean hole through the latter without 
shivering it. In an experiment shown to the meeting a 
| leaden ball was hung up by a thread, and another thread 
| of the same kind, with a hook at its lower end, was hung 
|to the ball. When weight was slowly and gradually 
| applied to the hook, the thread at length broke above the 
ball. If the hook was subjected to a sudden pull, the 
thread broke below the ball. Shots fired through strips 
of copper or through flames passed through with as little 
general effect as in the case of the glass plate. But 
shots fired through fluids or semi-fluid masses produced 
explosive etfects, which, however, developed comparatively 
slowly. A number of objects in what had, during experi- 
ments made on them, consisted of soft clay were shown 
to the meeting. Shots fired at these had, on entering, 
| made small holes, which, however, had widened out in a 
| more or less conical form to the far side. The pheno- 
| mena attending shots fired into water were likewise 
| illustrated, including that of ricochetting. A large 
| number of cinematographic views were shown, many of 
| them of a very striking nature. 

In the discussion on the paper Geheimrat Biirkner 
said there were a very great number of questions 
in the domain of ballistics, the solutions of which 
were being sought for from morning till night; if 
he might be allowed to say so, there were two 
questions in particular, mention of which he had 
| missed, but which were of great interest for the warship 
builder; first the calculation and observation of the 
recoil, and, secondly, the behaviour of the projectile in the 
air. He would have been extremely pleased if the 
author had cleared up the recoil question—in particular 
as to the degree of confidence which might be placed in 
the measurements of it. The second question, which was 
of still greater importance, was as to the position assumed 
by the axis of the projectile. The course of the projectile 
was influenced by many things, as for instance, by its 
own form, high or low trajectory, kc. In view of the 
power of resistance of the armour, it was of the greatest 
importance to know the direction of the line of flight. 
This was no pure academic question, but one of the 
greatest practical importance. The members could 
perhaps hope for more exact details next year, and, 
should these be forthcoming, would be very grateful to 
Professor Cranz. 

His Majesty the Emperor said he wished to communi- 
cate his observations on the effects of projectiles. He 
had béen watching these for many years very closely in 
connection with game. He noted the path followed by 
the bullet in every stag killed. The effect of the bullet 
was, in the first place, to be attributed to the rifling, and 
in the second to the action of the rotation on the moisture 
within the body of the animal. The sharper the twist the 
more the bullet penetrated, andthe result was that the point 
where it entered could often scarcely be found, because the 
skin at once closed up after it. On the other hand, the exit- 
opening was very wide, so that it might be imagined 
that a splinter of a shell had gone through. Within the 











body of the stag the bullet brought everything with which 
it came in contact into violent rotation, and thereby pro- 
duced an explosive effect. His Majesty said he had also 
been present at the experiments on the rifle range in 
Halensee, where a box filled with moist clay had been 
fired at. The result Lad been that a large part of 
the clay had flown back towards them. When 
hunting in the snédw he had been able to establish this 
explosive action as so great that pieces of the inner 
parts of the game had been thrown out to a long 
distance; he had had the distance measured with the 
metre measure,and had found that it was as great as from 
6m. to nearly 10m. The effect depended on the rotation 
and upon the explosive force resulting from the presence 
of the moisture. The inner parts were completely broken 
to pieces, the bullet remaining intact; that was to say, 
the front part remained undamaged; he had repeatedly 
been able to have the completely uninjured bullet ex- 
tracted; deviations from the rule, of course, occurred. 
His Majesty wished to communicate this to the meeting 
because he had been making observations in this direc- 
tion for many years. The sharper the twist of the bullet 
the more intense was the effect on the game; the effect 
was not dependent on the diameter of the bullet. 

Professor Cranz, in answer, said he wished to express 
his most sincere thanks to his Imperial Majesty for his 
suggestive words. The suggestion would lead to the 
investigation of the question, How much was to be attri- 
buted to the rotation—and that appeared to be the greater 
part—and how much to the pure thrust action? Refer- 
ring to the questions of Geheimrat Biirkner, he would 
like to say that with regard to the recoil, the measuring 
apparatus was very efficient in its action; it was now 
possible to set off a recoil curve exactly and to determine 
the speed and pressure. The second question was one 
of such extent that a complete answer to it would 
have to take the form of a second paper. In conclusion, 
he wished to observe that ballistics covered a domain of 
science which had as yet been investigated only in a very 
few of its parts; theory and experiment did not as yet 
march peacefully together. 








OBITUARY. 


GUSTAV BYNG. 

We regret to have to announce the death of Mr. 
Gustav Byng, which occurred at his home in London on 
the 23rd ult. As an electrical engineer Mr. Byng had 
been associated with the development of the industry in 
this country from its commencement commercially 
twenty-five years ago. He was born in Bavaria in 1855, 
and after a sound German education at the Augsburg 
Polytechnic, he came to this country at the age of 
eighteen in 1873. In 1879 he became a naturalised 
Englishman, and about this time commenced business on 
his own account as an electrical engineer and manufacturer 
of electrical apparatus. With great energy and foresight 
he set himself to work. He found in Mr. Hirst an 
ardent co-worker, and by their joint labours they laid in 
1883 the foundations of what is now the General Electric 
Company, Limited. The works, originally at Manchester, 
were some years ago moved to Wilton, near Birmingham, 
where to-day a site of 106 acres is occupied by workshops 
turning out every class of electrical goods. For many 
years past Mr. Byng’s health had not been good, and a 
few years ago he had to give up his share in the adminis- 
tration of the company which he had helped to found. 
Still, as chairman of the firm, his advice and genius for 
finance were of the greatest value to the company and 
its subsidiary organisations. 

In his early days he was an enthusiastic inventor, and 
in every branch of the electrical industry which came 
under his notice he sought the improvement of details. 
With the introduction and development of telephony his 
name will always be remembered. In electrical signal- 
ling and electric lighting, heating, and cooking, he 
introduced many new ideas, while to electric meters, and 
almost every electrical device now in common use, he 
paid close attention. Outside his immediate business 
relations Mr. Byng’s activities were by no means less. 
He was a member of the Institution of Electrical Engineers 
and many other technical and public bodies. He was a 
strong advocate of Tariff Reform, and was a member of 
council of the Tariff Reform League. Mr. Byng always laid 
stress on the value of combination and co-operation in 
industrial affairs, and as chairman of the Manufacturers’ 
Association of Great Britain, he did much valuable work 
dealing with industrial legislation and securing modifica- 
tions in foreign and colonial tariffs in favour of British 
manufacturers. 





HERR RUDOLF WOLF. 


THE founder of the well-known engineering works at 
Magdeburg-Buckau, Herr Rudolf Wolf, died on the 20th ult. 
Herr Wolf, whose work in connection with the steam engine 
and the use of superheated steam will be well known to our 
readers, had reached the age of seventy-nine years. 
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NEW EXPRESS ENGINES, NORTH STAFFORD- | 
SHIRE RAILWAY. 

A NEW series of powerful bogie express engines have been 
recently designed and built by Mr. J. H. Adams, the loco- 
motive, carriage, and wagon superint:ndent of the North 
Staffordshire Railway, to replace some of the older locomo- 
tives that are not at the present time capable of working 
single-handed the heavy passenger trains which run over this 
company’s system. It may be mentioned that these are the 
first bogie express tender engines that this company has 
possessed, and it was only as lately as 1907 that it had any | 
bogie tank engines, the first engines of this type having 
been built in that year by Mr. Adams. The new express 
engines are also the first North Staffordshire locomo- 
tives having Belpaire fire-boxes. The engines in this new 
class have during the past few months been working the 
12.10 p.m. Manchester to London vid Stoke express—a heavy 
train—from Manchester to Stoke without assistance, also the 
Derby and Burton through summer express service to North 
Wales, and other important trains, in a very satisfactory 
manner. 

The general particulars are :— 

Cslinders— 





Diameter Issin. 
Stroke 26in. 
Valves Slide 
30iler— 
Barrel, mean diameter . bo as 4ft. 9in. 
; length between tube plates 1lft. 24in. 
Tubes (steel), diameter : lin. 
’ number .. Rin ie ; 199 
Fire-box shell, length outside 7ft. 
” (copper), inside 6ft. 3Zin. | 
Heating surface— 
Tubes Oe : ee 4 1093 sq. ft. 
Firebox . : oe eh en ka 133 sq. ft. 
Total 1226 sq. ft. 
Grate area.. ee 21 sq. ft. 
Working pressure .. 175 1b. per sq. in. 
Wheels— 
Diameter of bogie wheels 3ft. Tin. 
coupled wheels 6ft. 
~ tender wheels 4ft. 
Wheel base— 
Engine, bogie 5ft. 9in. 
wi coupled 9ft. 6in. 
Total engine... 23ft. L4in. 
Tender 13ft. 
Tender— 
Water capacity 3200 gallons 
Coal capacity 5 tons 
Weight— 
Engine 48 tons 
Tender 35 tons 7 cwt. 


Total, engine and tender 53 tons 7 cwt. 


We are enabled by the courtesy of Mr. Adams to reproduce | 
a drawing—page 593—and a photograph of these engines. 





THE SHIPBUILDING LOCK-OUT. 





AS was reported in our last issue a conference was held 
between the representatives of the Boilermakers’ Society and | 
Mr. J. R. Askwith, K.C., the Comptroller-General of the | 
Labour Department of the Board of Trade, and other officials, | 
including Mr. J. H. Mitchell and Mr. D. C. Cummings, to 
discuss the question of the lock-out. The deputation con- 
sisted of forty-eight members, and included representatives of 
the executive council of the society, as well as local officials 
from various centres in the United Kingdom, most of 
them, however, being from the districts most intimately 
connected with the present trouble. The conference was a 
protracted one, for it continued over Thursday, Friday, and 
Saturday of last week. On the last day Mr. Askwith issued 
an official statement which intimated that a small committee 
of the men from the different districts had been appointed to 
consider certain draft propositions which had been discussed, 
and on Saturday that committee made a report to the whole | 
conference, which report after discussion was unanimously 
adopted. A letter containing the result of the deliberations 
was signed by all the representatives present, and sent to the 
joint secretaries of the Shipbuilding Employers’ Federation. | 
At the time of writing nothing definite has yet followed the | 
despatch of the results of the Board of Trade conference | 


officially been made known 
propositions which the conference discussed ; in fact, the 
strictest secrecy has been maintained on the whole subject. | 


It is known, however, that Emergency Committees of the 
Shipbuilding Employers’ Federation met on Monday at Glas- 
gow and London to consider the new proposals referred to 
above, and which had just been received direct from the Board 
of Trade as the outcome of last week’s conferences between 


the Board and the men’s representatives. 
were in continuous communication with each other by tele- 
phone, and were thus practically one meeting. It was stated 


| that the committees arranged that the new proposals should 


be submitted to the Federated Associations in the different 
districts, and that after the opinions of these associations had 
been received the Executive Board of the Federation should 
meet and resolve on their general policy and reply to the 
Board of Trade. The said meeting was held at Carlisle 
yesterday (Thursday), the outcome, of course, being private 
until received by the Board of Trade. Nothing has been said 
officially as to the nature of the men’s new proposals, but it is 


The two meetings | 
| requests with indifference or contempt, and assert that there 





understood that they were not based in any way upon the | 


York agreement which was twice rejected by the Boiler- 
makers’ Association. The main purpose of the Board of 
Trade is to bringthe parties together again in conference, 
either with or without the presence of a representative of the 
Board of Trade. Some of the men who were present before 
Mr. Askwith last week have hopes that the proposals put by 
the operatives before the Board of Trade 


accepted as a basis from which a settlement might 
be worked out afterwards in conference with the 
society. One recommendation is that the proposals were 


agreed to by all the representatives present, which was 
not the case in respect to the York proposals. When the 
employers and the representatives of the Boilermakers’ 
Society have had a conference on the new proposals and 
come to some agreement relative thereto, it will be necessary 


| to ask the members of the men’s society to vote by ballot 


on these new terms, so that it may well be that a settlement 
will not be arrived at before the middle of the month. 
On Wednesday, the emergency committee of the Ship- 


would be | 


building Employers’ Federation—Mr. F. N. Henderson, | 
Glasgow, the president of the Federation ; Mr. Saxton White, | 
Walker, vice-president; and Mr. J. H. Boolds, Barrow, to- | 


gether with the joint secretaries, Messrs. Thomas Biggart, 
Glasgow, and Mr. Hartley B. N. Mothersole, Newcastle 
conferred with the permanent officials of the Board of Trade 
relative to the men’s new proposals, and their report was 
submitted to the general meeting of the Employers’ Federa- 
tion which was held yesterday (Thursday) at Carlisle. 

At Carlisle, the executive committee of the Shipbuilding 
Employers’ Federation has, since our last issue, also had a 
conference with the standing committee of the shipyards 


unions, of which Mr. Wilkie is the secretary, to discuss the | 


boilermakers’ difficulty. About fifty representatives from 
the Clyde, the Tyne, the Wear, the Tees, and affected 
districts were present, but nothing came of their deliberations. 
The proceedings were private. Mr. F. Henderson, chairman 
of the Employers’ Federation, presided. 

There has also been held at Westminster in connection 
with the boilermakers’ lock-out a meeting of the Council of 





it is aftirmed, taken advantage of the opportunities offered to 
arrange a repair piece price list, and answered in a reasonable 
manner the oft repeated requests for the creation of an 


impartial and final court of settlement, the probabilities of 
sectional stoppages would have been very remote. The 
employers have, we are told in the circular, treated these 


is machinery for settling disputes which the men have 
occasionally refused to use, but the General Federation holds 
that the employers themselves dominate the machinery. 
Thus they require that on all the committees of conciliation 
an employer shall be chairman, and he shall have a casting 
vote. This provision enables the employers at all times to 
decide arbitrarily without regard to argument or justice the 
wages of all the men they employ, and what is perhaps worse 
to gloss over their decisions with that semblance of legality 
which a conciliation board suggests. This is pretty strong 
language, but even stronger follows. For instance, the 
General Federation says :—‘‘ No wonder the men revolt ! 
No wonder they prefer starvation to the shackles the Ship 
building Federation have imposed, and which they now seek 
to strengthen! To all the requests for real conciliation the 
employers have been adamant ; they have resclutely refused 
to allow any influence, mediatory or otherwise, to com 
between them and their victims. The employers demand 
the right to inflict fines upon workmen who break agreements, 
but make no provision for fining employers who are guilty of 
the same reprehensible conduct. Whenever the men have a 
grievance the employers refuse to discuss it unless the men 
are at work. When the employers have a grievance they lock 
the men out at twenty-four hours’ notice, and resolutely 
refuse to take the men off the streets until they have accepted 
the terms offered, no matter how humiliating the terms may 
be.’’ A new phase of the controversy is touched upon in 
the following paragraph :—‘‘ The policy behind their (the 
employers) present action is obvious. In the first place, they 
escape the discussion of the request for the restoration of wages 
reduced during the last depression, a restoration which the 
state of trade amply justifies. In the second place success 
against the boilermakers will enable them (the employers) to 
act with greater effectiveness against kindred trades, and to 
create precedents which would affect all trades unions, and 
make them mere appanages of employers’ associations. It 
is because the Management Committee of the General 
Federation appreciate this danger that they called a special 
council meeting, which decided to continue benefit. It 
is because of this that they now appeal to all who love fair 
play for financial assistance for those who, being precluded by 
rule from receiving federation benefit, yet suffer and stand 
firmly at the side of those comrades who are directly) 
attacked.’’ The appeal concludes as follows :—‘* It may be 
objected that the Boilermakers’ Executive advised the men 
to accept the terms. They did this (the General Federation 


| asserts), not because they liked the terms or thought them 


the General Federation of Trades Unions, over 70 delegates | 


being present, representing 136 unions with a membership of 
703,000. The object of the conference was to bring about 
united action among workers in the shipbuilding trade, so as 
to render it easier to arrive at a general settlement of the 
whole dispute. 
the following resolutions were unanimously agreed to :— 

(1) That we sympathise with the boilermakers in their 
efforts to maintain the common law rights of their members, 
and to resist the attempts of the employers to infringe the 
principle of the Truck Act, and we agree to an extension of 
benefits in accordance with Rule 7. 

(2) That an appeal be made by the General Federation to 
all trades unions, asking for financial assistance, the money 
so raised to be distributed pro rata among the unions whose 
members are involved, and who are not receiving Federation 
benefit. 

It was decided to issue a statement to all the unions in the 
country setting forth the case of themen. This statement 
has since been issued, and in it are repeated assertions which 


question remarks that the employers have endeavoured to 


management of the shipyards, and to save themselves from 


After discussing the whole question very fully | 


| practically over. 


fair, but because they doubted the wisdom of fighting at the 
present juncture. The men have proved that a fight was 
possible, and they are prepared to continue fighting on 
reduced rations.’’ 

The prolongation of the dispute continues to have a 
disastrous effect upon the industries in the North of England 
and in Scotland. On Tyneside only three steamers were 
launched during November, and the total for the year has 
been only 73 against 93 during the corresponding eleven 
months of 1909. In various towns the shipyard labourers 
who have been thrown out of employment are being assisted 
by public subscriptions in money and in kind ; but, neverthe 
less, there is a great deal of destitution. One firm on the 
Clyde has paid off about 1500 men and put a thousand more 
on short time. 

On Tuesday afternoon a report got into general circulation 
that the Shipbuilding Employers’ Federation had arranged 
to withdraw the lock-out notices, and that the trouble was 
It was stated that the masters had 


| accepted the new terms arranged at last week’s conference 


losses incidental to sectional disputes. Had the employers, | 


between the Board of Trade and the representatives of the 
men, but the rumour was officially denied. However, it had 
the effect of causing a rise in the price of pig iron 


have been controverted more than once. The circular in | warrants, bringing them up to the highest figure reported in 


| November. 


with the boilermakers’ representatives, and nothing has | persuade the country that their peremptory locking out of | 
to the public as to the! the Boilermakers’ Society was necessary to the efficient | 
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CENTRIFUGAL EJECTOR AIR PUMP AND 
CONDENSER. 





AN air pump which works on an entire‘y new principle 
has recently been designed and patented by Mr. E. S. G. 
Rees, managing director of the Rees Roturbo Manufacturing 
This air pump is a develop- 


Company, of Wolverhampton. 






“Tee Excinezr™ 


duced by a flat flame gas burner, only it isa great deal longer. 
These jets of spray are directed towards a ring of blades in 
the periphery of the revolving portion of the air pump, and 
the water is finally ejected through a series of specially 
formed channels in the inside periphery of the stationary 
portion orcasing. The construction and action will be best 
understood by reference to the accompanying sketch— 
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Fig. 1i—DIAGRAMMATIC SECTIONS OF EJECTOR AIR PUMP 


ment of the Rees Roturbo centrifugal pump, which, in its 
early stages, was illustrated and described in the issue of 
THE ENGINEER for May 17th, 1907. 

It will be necessary in describing the air pump to refer 
once more to this water pump. It will be remembered that 
it embodied what its inventor called a pressure chamber for 














Fig. 2—EXPERIMENTAL AIR PUMP 
its impeller, which pressure chamber consisted of a reservoir 
of great capacity as compared with the area of its discharge 
nozzles. As the impeller revolved a pressure was set up on 
its inside periphery by the centrifugal action of the water. 
The discharge nozzles were so formed that one-quarter of this 
pressure was converted into velocity at the discharge. In 
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Fig. 4—CURVES SHOWING VACUA, HORSE-POWER, AND FREE AIR REMOVED 


the case of the air pump, the whole of this pressure is con- 
verted into velocity at the peripheral nozzles. These are so 
situated and formed that the streams of water issuing from 
each pair impinge on one another and form a jet of water- 
spray which is of very much the same shape as that pro- 





160 170 


Fig. 1— which does not pretend to be anything more than 
diagrammatic, but which perfec ly explains the principle. 
The pressure chamber A of the impeller is full of water. 
Its external periphery is formed with a convex surface, and 
holes B B are drilled through this surface in pairs at such an 
angle that the jets from each pair of holes impinge against 
one another and form fan-like sprays C C C, which gradually 
get wider the further they advance. These jets combine, 
and are ejected by the rim blades D D D, which form part 


ee 


| 

| allowed to enter the system, and it was found that the pum 
would steadily maintain varying degrees of partial vacuym 
right down practically to atmospheric pressure. The quan. 
tity of air being passed through the machine was, at that 
period, very large indeed. 

It will have been gathered from the foregoing that the air 
pump under consideration is a pure rotary ejector with the 
addition of a positive exhausting device, which overcomes the 
well-known difficulties of all ejectors in that they are liable 
to break down under sudden overloads or rushes of air anq 
consequent reduction of vacuum. In the case of the Roturbo 
air pump it is pointed out that, in addition to the water sea] 
in the impeller, the rotary rim blades D give absolute 
security from any trouble in the neck of the ejector, and haye 
a positive exhausting effect. At the commencement of a run 
the casing is filled up just asin an ordinary pump. The rim 
blades then clear the water out and create a vacuum in the 
hood to begin working on. This vacuum no rushes of air cay 
completely break down, because the rim blades are continually 
in action maintaining the vacuum and building it up again 
should there be any tendency for it to fall. 

All modern high efficiency results with stationary ejectors 
have been brought about by substituting water sprayed 
through nozzles for the solid jet originally used. Mr. Rees 
fully appreciated this, and he set about producing a method 
of spraying which should be more efficient than any which 
had gone before. That which he employs is, as already 
stated, the impinging of two jets so as to form what he calls 
a flame spray. There is no doubt as to the formation of 
spray by thismeans. We hadan opportunity of seeing one of 
his jets at work under pressure and removed from its casing, 
A fan of white spray was formed as soon as the water 
pressure was turned on, this fan keeping its form without 
alteration. 

We have mentioned the fact that pairs of nozzles are so 
inclined towards one another as to form these flame-like jets, 
The inventor further prefers to have several sets of jets thus 
formed, so arranged that they, too, impinge on one another, 
and so that the resultant streams or sheets of spray combine 
to form a single sheet of sprayed water of great area, and of 
such length circumferentially that the series of sheets 
obtained occupy the full periphery of the hocd. The latter, 
therefore, especially towards its periphery, is practically com 
pletely occupied by a mass of finely divided spray which is 
projected towards the openings between the blades D—Fig. 1. 
This mass of spray, together with the entrained air or other 
gas, is ejected into the surrounding fixed casing, which, in 
order to ensure against leakage back into the hood, has a 
series of reversely inclined vanes spaced around its inner 
periphery in conjunction with the usual expanding channels, 

We reproduce in Fig. 4 a set of curves prepared from 
figures given by the ejector with which we experimented. 
From this it will be seen that the machine was driven by a 

















Fig. 3—DUPLEX 


of, and revolve with, the impeller. The water is then dis- 
charged through specially formed channels E. 

The way in which this arrangement is made to act as an 
air pump is as follows :—It will be observed that openings F 
are made in the impeller. These openings are in communi- 
cation with the pipe leading to whatever it is required to 
exhaust. What happens is that the air is entrained or 
caught by the jets of spray and carried away from the 
machine with the water. There being always a water 
pressure in the impeller A, no air can leak through in that 
direction ; nor does it, for the reason hereafter given, come 
back through the guide plates D and E. 
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We have seen one of these pumps at work, and have 
manipulated it. It is illustrated in Fig. 2. First of all it 
was demonstrated that a vacuum as high as that theoretic- 
ally possible, having regard to the presence of water and its 
temperature, could be produced, Air was then gradually 





IMPELLER OF CONDENSER 


motor capable of giving some 40 horse-power, and that the 
power consumed when running at 1000 revolutions per 
minute, and when dealing with vacua varying between 
26 per cent. and 100 per cent. of the vacuum theoretically 
possible, only varied between just under 36 and just over 
40 horse-power, though the cubic feet of free air being passed 
through varied, very considerably. The ejector, therefore, 
has the same self-reguiating property as has the Roturbo 
water pump itself. We ourselves saw, as explained above, 
the theoretically possible vacuum, having regard to atmos 
pheric conditions, obtained, and checked it with a mercury 
tube so that there might be no possibility of error. We also 
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Fig. 5—CURVES SHOWING VACUA WITH DIFFERENT SIZES OF TURBINES 


gradually permitted more and more air to enter the system, 
through a carefully calibrated air meter, and saw that the 
ejector would work with practically no vacuum at all and 
could then be brought suddenly up to full vacuum. This 
property should undoubtedly prove valuable for solving 
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Fig. 6—-THE CONDENSER WITH 


problems in sugar refining, soap making, and other kindred 
ope rations. | 

In order to show the result of running the ejector at a 
slower speed, and, of course, of consuming less power, a 
second curve is given in Fig. 4, which represents the action 
at 800 instead of 1000 revolutions per minute. In this case 
the vacua dealt with varied between the highest theoretically 
attainable and just under 10 per cent. of this figure, while 
the power absorbed varied from just over 21 to just under 20. 
Here again the self-governing feature is in evidence. 

When he first introduced the Roturbo water pump Mr. 
Rees immediately saw that it could be used as an air pump, 
and he further anticipated that it could also be used as a 
condenser. He therefore conducted a very long series of 
progressive experiments, until finally he succeeded in making 
the necessary adaptation. The sketch—Fig. 1—to which we 
have already referred also shows diagrammatically the 
apparatus as used when condensing. The impeller revolves 
in a casing which is in direct communication with the 
exhaust pipe from the engine, and the steam, as it arrives, is 
drawn in through the openings F, is entrained by the water | 
in the jets, condensed, and taken away with the condensing 
water, 

A condenser designed to deal with 30,0001b. of steam 
per hour was going through the shops on the occa- 
sion of our visits to the Roturbo Company’s works at 
Wolverhampton. We did not have an opportunity of seeing 
this at work, for it was not quite completed, but we are 
informed that it has since been delivered and put into 
operation at the works of the firm by which it had been 
ordered. We are enabled to reproduce views of it in the 
accompanying engraving, Fig. 6, and a view of its duplex 
impeller in Fig. 3. This condenser was designed to work in 
conjunction with a turbine, but as the turbine is not yet 
ready for it, it is at present connected to old reciprocating 
engines, and there is considerable air leakage from piston- 
rods, length of piping, and two atmospheric valves. In spite 
of this, however, we understand that with a barometric 
reading of 29.4in., a vacuum of 27in. was maintained on the 
condenser when 40,000 1b. of steam—334 per cent. in excess 
of the rated output—were being condensed per hour, and a 
vacuum of 28in. when 24,000lb. of steam were being 
condensed. The temperature of the cooling water varied | 
from 70 deg. to 75 deg. Fah. We shall hope to give later on 
the figures obtained when the plant is working with its 
proper turbine. 

We have been provided by the makers, and reproduce in | 
Fig. 5 a set of curves which show the sizes of steam turbine | 
with which an air pump of the size of that used for the 
experiments referred to in the first part of this article is 
capable of dealing, and the degrees of vacuum it will main- 
tain. The figures from which the curves are traced are 
arrived at on the assumption that 10 lb. of steam are needed 
for each brake horse-power of the turbine, and that 1.5 cubic 
feet of free air per minute pass through with every 10,000 lb. 
of steam condensed per hour. The curves in Fig. 5 are, in 
fact, the high vacuum parts of the curves, shown in Fig. 4, 
very much enlarged. It reproduces the conditions under 
which the pump would be running as an air pump for a steam 





turbine. The 1.5 cubic feet of free air probably allows a good 
margin. We believe that Leblanc estimates it at 1.25 cubic 
feet. In reciprocating engines, naturally, th-re would be | 


more—perhaps as much as 3 cubic feet—and the vacuum, of 
course, would be lower than that shown on the curve; but | 
for a reciprocating engine the vacuum required is not so high | 
asinaturbine. For the sizes of turbine shown, it will be | 
observed that an air pump, needing 40 horse-power to drive | 
it, will, with a 2000 horse-power turbine give a vacuum of | 
about 99.5 per cent. of that theoretically possible, and witha 
10,000 horse-power turbine about 95 per cent. of this amount. 
That is to say, that if the theoretically possible vacuum is 
28.84 the vacuum produced with the 10,000 brake horse-power 
turbine would be about 27.4in. At the reduced speed of 
800 revolutions, and with a consumption of somewhere about 
21 horze-power, the vacua obtained would be about 99 and 
86 per cent. of the vacuum theoretically possible for the two 
sizes of turbine, respectively. 





INVOLUTE CUT GEARING. 





A PAPER on involute cut gearing was read before the | 


Manchester Association of Engineers on Saturday, the 
26th ult. by Mr. 8S. H. Rowley. The author commenced by 
referring to the cycloidal form of tooth, the great defect of 


| 
| 


which, he said, is that the pitch circles must be always at | 


exact centres, because the curves of the odontoids change at 
the pitch line. He advocated the abolition in cut gearing of 
circular pitches, which were described as clumsy and unsatis- 
factory. The standard involute tooth, diametral pitch, and 
144 deg. pressure angle, were next referred to, the author 
adding that one of the most valuable features of the involute 
curve was that the centres of two gear wheels might be varied 
to such an extent that they only engaged at the points 
and would work together in perfect contact, the lines of 
action and the pitch line moving and resulting only in 








Fig. 1 


excessive backlash. It was pointed out, however, that this 
rule only held good when both wheels had above a certain 
number of teeth, while in pinions the arc of action must not 
be reduced below the equivalent of the circular pitch, nor 
must the curve go beyond the limit line, or line of inter- 
ference, when the centres were closed in. 

The paper dealt at some length with stub tooth gearing, 
the action of which was illustrated by the accompanying 
diagrams, Figs. 1 and 2, which show comparisons of the 
tooth form of a gear of the standard and of the stub tooth, 
the driver having 25 and the driven 26 teeth. The author 
explained that if, in the diagrams, the gears were supposed to 
rotate in the direction of the arrow, the theoretical action 
would begin at A and end at D, the line A D being termed the 
line of action, but it was obvious that the action could only 





ITS MOTOR, BANDZEND3VIEW WITH COVER REMOVED 


begin at B, where the outside diameter of the upper gear 


| intersected the line A D, and end at point C. Drawing the 


radial lines from these points to the centre O, the triangle 
A, O, D defined the maximum or the greatest possible arc of 


| action, and B, O, C the actual arc of action. 


Fig. 3 shows the involute curve of 144 deg. obliquity of 
each of the gears, the curves being of sufficient length to 
cover the maximum arc of action, and drawn to the same 
scale as Figs. 1 and2. The alternately shaded divisions of 
the curves show the portion of each that is in contact with its 
mate during an equal angular movement of the gears. In 
Fig. 4 a similar diagram for a tooth having an angle of 
obliquity of 20 deg. is shown. In Figs. 5 and 6 the same 
involute curves are developed into straight lines, the points 
corresponding to the divisions of Figs. 3 and 4 being con- 
nected by cross lines. The author pointed out that there was 








Fig. 2 


practically no rolling action whatever with these gears, and 
that although the divisions of the base circles are equal, 
those of the involute decrease as the base is appoached, show- 
ing that the wear is concentrated at this point. When, 
however, it was considered that the contact was between the 
flank of the tooth and the point of its mate it was seen that 
the condition was not ideal. Figs. 5 and 6show that the 
portion of actual contact, denoted by the shaded part, 
includes in the case of the 144 deg. tooth cross lines that have 
a considerable angularity showing an excessive sliding action, 
while the corresponding lines of 20 deg. teeth are nearly 
parallel, denoting that the action is nearly a rolling one. 
Referring to Figs. 1 and 2 as showing a comparison of the 
two systems, two points in which they differ were mentioned. 
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First, on account of the greater angle of the line of action of 
the stub tooth the maximum arc of action is much increased. 
Secondly, the ratio of the actual to the maximum arc of 





Fig. 3 


action of the stub tooth is much less than in the standard. 
This latter point, the anthor said, is a very important one, as 
contact is eliminated at both ends of the line of action. 
When it is realised that this is the portion in which the 





. Fig. 4 


greater part of the sliding takes place, with corresponding 
wear, it is a good thing to cut it out if possible. 

The point of the tooth which wears out the flank of its 
mate is removed with the adoption of the stub tooth, and this 
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reduces the friction and increases the e'ficiency. A com- 
parison of Figs. 5 and 6 shows that the action of the stub 
tooth is nearly a rolling one. The author mentioned another 
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Fig. 6 


advantage of the stub tooth over the standard form, which is 
entitled to consideration, viz., increased strength, because 


the tooth has been shortened and at the same time widened | 


at its base. He said the increased angle of obliquity is an 
essential part of the stub tooth system, and with this 
increased angle the effective arc of motion is as long as that 
of the 144 deg. tooth, 


The remainder of the paper was chiefly taken up with 
methods of producing spur, worm, spiral and bevel gearing, 
the best known types of machines being described briefly. 

A lengthy discussion followed the reading of the paper, in 
which Messrs. Gartside, Liebert, Hunt, Cook, D. Adamson, 
J. W. Stubbs, Hulley, and Fox took part. During the 
discussion several speakers referred to the necessity of a 
standard shape of tooth, and a resolution was adopted 





with other societies which are equally interested in the 
| subject, with a view to co-operative action. 


LETTERS TO THE EDITOR. 


| ( We do not hold ourseives responsible for the opinions of ow 
correspondents. ) 





A CASE OF MARINE SUPERHEATING, 


Sir,—As a sincere believer in the virtues of superheating, | 
must express my regret that the statements made on pages 538 
and 539 in your issue of November 18th are very incomplete. It 
is impossible to deduce much from them. What is wanted above 
all are detailed statements of fuel consumption and powers 
exerted that can be used for the purposes of comparison. Mr. 
Warren’s logs give us nothing of this kind. 

In the first place, we are not told anything about the original 
performance of the engines of the Luque, except what is given 
in the log on page 539. I gather, however, that the distribution 
of power was unequal, and it is assumed from that that the 
work was done uneconomically. But this does not necessarily 
follow. Equality of work distributed among the cylinders may or 
may not be more economical than inequality ; but this depends on 
many conditions, which it would take up too much space to con- 
sider here. It is taken for granted that the unequal distribution 
of power was brought about by superheating. I do not think this 
was so. The difference in the cards is due mainly to the increase 
of pressure of about 201b. per square inch. The only reason why 
the power should fall off in the intermediate cylinder, so far as the 
cards go, is the fall in the initial pressure in the intermediate 
cylinder. Why this should be brought about by superheating the 
steam we are not told, and we are not supplied with sufficient 
information about the valve gears to be able to arrive at a conclu- 
sion. Unfortunately, there are no scales given with your reproduc- 
tions, on a reduced scale, no doubt, of the originals, so that it is 
impossible to make a compound diagram. Again, the initial 
pressurein Fig. 3 is 171 lb. What it is in Fig. 2 is not stated. 

As to the changes made in the valve gear, all that we are told is 
that the cut-off in the I.P. cylinder could be modified. But while 
in this way the average pressure might be altered, it could not 
possibly affect the initial pressure. 

Again, with saturated steam the power developed in the first 
two cylinders was 180 and 232 = 412 J.H.P. With superheated 
steam the powers are 455. But the total power developed 
remained nearly the same with saturated and “superheated steam, 
namely, 586 and 589, so that it appears that, on the whole, the 
greatest loss was in the low-pressure cylinder. Nothing is to be 
gained by comparing the speeds, for while 586, saturated, gave only 
7.7 knots, the same power, within a minute fraction, superheated, 
| gave 8.96 knots, or no less than 1.26 knot gained. Which result 
| was, of course, due to the state of the weather. What is needed 
now is a careful digest of all the facts and figures. This cannot 
| possibly be prepared to advantage from the meagre data supplied. 
| In fact, to attempt it would be mere waste of time. All that can 
be said may be summed up thus :— 

With saturated steam the power was fairly distributed among 
the cylinders, and the consumption of coal was, within a small 
fraction, 1.7 1b. per indicated horse-power per hour—-presumably 
for all purposes—an extremely good result to attain with Durham 
unscreened coal. 

With superheated steam the figures come out at 1.58 lb., the 
saving amounting to .12]b. per horse per hour. Against this the 
coal seems to have been much better, the ash amounting to only 
20 baskets, as against 36 on the preceding voyage. So far there 
was little to be said in favour of superheating. The alteration in 
the valve gear, however, worked a remarkable change, the power 
jumping up to 850, at which the coal consumption fell to 1.21b., 
or a saving of not less than .51lb. per horse per hour; a very 
| valuable result to secure. But about the precise way in which it 
| was secured we must remain in ignorance until Mr. Warren, or 
| someone else in possession of all the facts, will speak out. 
| November 29th. SUPERHEATER. 
| [We should like to point out to our correspondent—(1) That 
fuel consumption and power is given (7) for the original engine, 

(4) for the superheat engine ; (2) that Fig. 2 shows the diagrams 
| from the engine before the adoption of superheat ; (3) the boiler 
| pressures and the initial pressures in the second and third 
| cylinders are given in all cases under the diagrams. The cards 

are all to the same scale and all equally reduced, so that they are 
| comparable.—Ep. THE E.]| 





CENTRIFUGAL PUMPS. 
| 


Str,—In reply to Messrs. Holden and Brooke, the opening 


remarks of my former letter are absolutely true if read in conjunc- | 


tion with the limitations stated. The proofs are given in the text- 
books, and also in Professor Unwin’s paper on the subject- 
‘* Proceedings,” Institution of Civil Engineers, 1877-8. This shows 
that Messrs. Holden and Brooke’s ‘‘ 20ft. reduction in head ” must 
be included in the power. Further, if the pick up of the water in 
| the eye was perfectly accomplished the head would be entirely 
| independent of the diameter of the eye. In my former letter I 
| stated that the percentage loss due to necessary imperfections 
diameter of eye y: 
diameter of impeller) * 


| 

| Thus if the diameters of the eyes of two otherwise similar 
| pumps were equal to 4 and .5 of the diameters of the 
| impellers the corresponding percentage loss would be roughly 
| proportional to 16 and 25. The losses would not, however, be 
| measured by these figures ; they might, for instance, be four- 
| tenths of them, that is, 6.4 and 10 per cent. respectively. Messrs, 
| Holden and Brooke, when ascribing 25 per cent. to me for the 
| larger eye, omitted to consider the words ‘‘ roughly proportional ” 

of my former letter. 

Se far as theory is concerned, the attempt of Messrs. Holden and 
| Brooke to show that self-regulation is incompatible with the 
| highest efficiency has been more than sufficiently answered by the 
| letters of ““F. H.S” and myself. On the practical side, Mr. 

Rees has obtained an extremely high efficiency for a pump that is 
not built to satisfy the most favourable conditions possible. _ It is, 
| however, interesting to summarise the position disclosed by the 
correspondence. Your readers will have realised that with self- 
regulation the greater part of the head depends on the impeller. 
It is also clear that for a highly efficient pump the different losses 
must be balanced so that the aggregate isa minimum. From this 
it follows that every improvement in the guide blades gives an 
advantage to the non-regulating type, but that, on the other hand, 
an improvement in the impeller increases the efficiency of the self- 
regulating type. From their practical knowledge as manufacturers 
| ot the ordinary type of impeller, Messrs Holden and Brooke state 
| that self-regulation involves a considerable loss of efficiency. 
| Without agreeing with their figures and reasons, we may accept 

their experience for this. On the other hand, Mr. Rees has shown 


| of the eye was roughly proportional to ( 


| that this loss of efficiency is not found with the roturbo impeller, 


| authorising the Council of the Association to communicate | 


| ferring it to ‘‘sundry charges.” 


lier is consid 





It follows that the roturbo imp ably superior to the 
ordinary impeller when the pump is designed for self-regulation 

Mr. Rees does not, however, claim that his impeller would he 
superior to the ordinary impeller when used in a non-regulating 
pump. Assuming that this is not due to modesty, it would appear 
that the roturbo impeller possesses special advantages that only 
appear when used under self-regulating conditions, or that the 
ordinary impeller possesses specialdisadvantages. Itis difficult to 
understand why the roturbo impeller would not be as good as an 
ordinary impeller for a non-regulating pump, for the actions woulq 
| be the same. On the other hand, it is easy to understand that the 
ordinary impeller may not behave as desired under the given coy, 
| ditions, Thisisthefact that I have sought to bring out by the compari 

| sonof the facts brought to light by this correspondence. It remains ty, 
| suggest reasons. The nature of the defect in the ordinary impeller 
| was pointed out by “F. H.S.” when he drew attention to the 
} — increase of friction accompanying an increased rate of 
| radial flow of water. 1 doubt if this loss is really of the nature of 
| friction. It seems to be almost certainly due to the irregular 
manner in which the water leaves the impeller. Under the cop. 
| ditions stated there would almost certainly be vortices behind the 
tips of the impeller blades. The large loss of power due to such 
| vortices can be gauged by the large similar unexplained loss of 
power found when a pump is run with no output. 

If this view be accepted, the cause of the suitability of the 
roturbo for self-regulating conditions is at once apparent. ‘I'he 
pressure chamber causes the nozzles and openings on the rim ti 
always run full of water, and thus for all reasonable outputs 
abolishes all the losses that arise from vortices behind the tips of 
the blades of the ordinary impeller, Further, it would appear 
that the pressure chamber ensures that the water should issue from 
the impeller in a given direction, and consequently removes the 
danger of the variation of direction that is indicated by the wu). 
ward turn in some power curves that I have seen. 

As I pointed out in my former letter, the ordinary theory of the 
centrifugal pump found in the text-books demands modificatiou. 
The fundamental principles are incoutrovertible, but the meth«d 
of application is questionable, To my mind the troubles all arise 
from neglecting variations of rate of flow across the sections of 
the channels in the pump. In my former letter | endeavoured t,, 
indicate how this question affected the curvature of the blades ; j), 
this letter I have endeavoured to show how it affects the possibilit, 
of adapting the ordinary impeller to self-regulation. I am afraid 
that this letter is somewhat long, but it seemed necessary to con 
pare the two types of impeller in order to show what was th: 
probable reason of the difficulties found with the ordinary type. 

Liverpool, November 26th. MATHEMATICIAN, 











Str,—The assertion made by Mr. Rees in his letter of the 22nd 
inst, that the roturbo pressure chamber possesses the property of 
giving at the duty point or highest efficiency point the same head 
as the closed valve reading, does not appear to hold good in actual 
practice. We have before us, at the moment, three published 
tests on roturbo pumps, in all of which the head at the highest 
efficiency point is considerably below that of the closed valve 
reading ; in fact, the duty head works out in the three cases at 
84 per cent., 78 per cent. and 76 per cent. of the head given 
with the closed valve. If Mr. Rees will refer to the curves of the 
standard Holden and Brooke pump, which were published in your 
issue of September 16th, he will tind that the duty head is as high 
as 91 per cent. of the closed valve reading. 

The real question of the moment, however, is whether or not 
a roturbo pump can be built without self-regulation to give a higher 
overall efficiency than one for a similar duty designed to give self 
regulation. In discussing a roturbo pump built “to give little 
or no self-regulation—that is, with nozzles more radial—Mr. Rees 
admits that a lower speed of impeller would be required, and that 
consequently there would be less frictional losses for the sam« 
output. This was exactly the line of our previous arguments, the 
correctness of which Mr. Rees has admitted when applied to all 
centrifugal pumps other than to those of the roturbo type. The only 
point which remains, therefore, is the question of the losses in 
the guide passages. It is quite clear, then, that if these 
were the same in the roturbo pump as in others running under the 
same conditions, our previous arguments would apply completely 
to the roturbo type. Mr. Rees, however, states that these losses 
would be greater in his pump than in others, ‘‘ because of the 
much larger radial component due to the velocity through the rim 
blades.” Now, in his letter of September 30th Mr. Rees claims 
‘that in the Rees roturbo impeller the passages through the 
impeller and turbine blades at the rim are larger than can be 
secured on the ordinary impeller.” This being so—and it is clear 
that it could be made so in any case if self-regulation were not 
desired—it is obvious that the water leaving the impeller of a non 
self-regulating roturbo pump would not be under any different 
conditions than that leaving the impeller of a similar centrifugal 
pump of another type, and that the guide passages could be made 
equally efficient in both cases; hence our previous arguments 
clearly apply equally well to the roturbo type of pump. 

As Mr. Rees wishes to arrive at the true facts as to the bearing 
of self-regulation on efficiency, we may say that if he would build 
a self-regulating pump for the same duty as the standard Holden 
and Brooke pump illustrated in your issue of September 16th, 
namely, for 250 gallons per minute 175ft. total head at 1440 
revolutions per minute, and for which he claims an overall effi- 
ciency of 70 per cent. to 72 per cent., we would be prepared to 
alter his impellers and guide passages to make them non-self 
\ regulating and to give a higher overall efficiency, not necessarily 
|} 70 per cent. to 72 per cent., but higher than that given when 
designed for self-regulation. 

This would incidentally clear up the point raised by Mr. Rees 
in his last letter, where he states that he has tried to show » that 
the efficiency of a Rees roturbo, with self-regulation for any 
given duty and speed of impeller, was at least as high as is 
possible in practice on the best examples of the ordinary turbine 
pump built for highest efficiency and without self-regulation.’ 

HOLDEN AND Brooke, LIMITED, 

Manchester, November 30th. 





COST ACCOUNTS. 
Sir,—In the case stated, the debit is the £300, and the credit is 
the amount by which it (the debit) is reduced under the conditions 
laid down: 


Dr. Machine Account, Cr. 
To £300 By 2325 hrs, at 2s. 2.422d.... £289 
;, Balance Sa seks es 11 


£300 

The balance could be disposed of by (1) increasing the rate to 

2s. 3#d.; (2) by carrying it forward to the next term ; (3) by trans 
A. WILLIAMS PRICE. 


November 30th. 





THE INSTITUTION OF ELECTRICAL ENGINEERS : POSTPONEMENT OF 
ANNUAL DINNER.—On account of the General Election, the annual 
dinner of the Institution of Electrical Engineers (originally fixed 
for December 6th) has been postponed to Thursday, February 2nd, 
1911. 

THE ELECTRICAL COMMITTEE.—We are asked to remind our 
readers that the general meeting of the Electrical Committee to 
discuss the advisability of undertakers under the Electric Light- 
ing Acts being empowered to wire premises and supply appiratu;s 
for the consumption of electrical energy on loan or otherwise, is 
to be held at the Institution of Electrical Engineers on Wednes- 
day, December 7th, at 8 p.m. 
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RAILWAY MATTERS. 


In the next Parliamentary session the London Electric 
° an amalgamation of the three principal London tube 
ilways, Will apply for powers to extend the Raker-street and 
Waterloo Tube from its present terminus at Edgware-road to 
Paddington. 

Two great North American syndicates are in negotia- 
bh the Government of Uruguay for constructing several 
long-distance railways of importance to the commercial relations 
of the republic with Argentina, Senor O’Brien, the representative 
of these syndicates, recently visited Kio Grande do Sul to confer 
with Dr. “Carlos Barbosa with reference to the projected junction 
of the Uruguay and Brazilian railway systems. f 


Company, 


tion wit 


DvuRING a visit to Montreal, after his return from an 
inspection tour, Mr. E. J. Chamberlin, general manager of the 
Grand Trunk Pacific Railway Company, after expressing an 
opinion that trains would be running between Montreal and the 
foot of the Rocky Mountains in 1912, and to the Pacific Coast 
terminus at Prince Rupert in the following year, alluded to the 
character of the western country through which the completed 
line runs, Out of 900 miles, he said, ‘‘there were but 30 miles 
which were not first-class wheat-raising country, and even that 
was superior grazing land. 

Tur extensive work in connection with the Norwich 
electric tramways from Orford-place to the War Memorial, which 
has been in progress for the last six weeks, has been completed. 
According to the Building News, over 470 yards of double track 
have been laid, the joints used being the cast-welded type, and the 
roadway has been raised and drained. The work has been carried 
out by the officials of the company from the designs of the consult- 
ing engineer, Mr. Winslow, of London. Mr. F. W. Ketley, the 
local manager and engineer, has had the supervision of the work, 
and Mr. T. I. Rudman was the engineer-in-charge. 


Tue Tramway and Railway World states that the 
official tramway traffic returns of sixty-four of the principal under- 
takings of the United Kingdom for the week ending Novem- 
ber 19th amounted to £189,082, or £11,040 more than for the 
corresponding week last year, while the track mileage was 2475, 
or 119 more than for the corresponding week. The receipts were 





NOTES AND MEMORANDA. 


GERMAN interest is greatly aroused in the proposal to 
utilise the power of the Tinfos, which is estimated at 15,000 horse- 
wer, to supply the energy for electrifying the whole of the 
infos Ironworks. By the summer of 1911 it is estimated that 
one-third of the power will be in use for the electric furnaces, and 
that twelve months later the head of water will be fully utilised. 


In connection with the saving of fuel and the increased 
output obtained by the use of dry blast, Wiist claims that any 
measure that is calculated to diminish the oxidising zone in front 
of the tuyeres will furnish good results; and both heating and 
drying the blast are measures that fall into this category. Another 
practice conducing to the sameend is that of incorporating with 
the hot blast from the stoves a supply of liquid, solid, or gaseous 
fuel, which raises the blast temperature far above -800 deg. 
Cent. 


Tue Bureau of Steam Engineering of the United States 
navy has just issued a directory of all wireless telegraph stations 
in commercial use as well as those of the army and navy. Stations 
belonging to the navies of foreign governments are not included. 
The total number of stations listed is 1520, about 700 of which are 
shore stations. On the Atlantic and Gulf coasts there are 88, on 
the Pacific coast 51, on the Great Lakes 48, and in Alaska 16, in 
addition to which there are three in the interior of the United 
States. There are 334 naval! vessels equipped with wireless 
apparatus, and 821 merchant vessels. 





WHEN cutting pipe threads in a lathe it is sometimes 
difficult to get the exact diameter necessary. When a mistake is 
made and the threads on a 6in. pipe are cut a trifle too small, so 
that it screws right up to the shoulder, then it-remains for the 
workmen to get out of the trouble the best way hecan. A very 





| good way, states the American Machinist, is to use wire cloth, of 
| the brass variety, about 60 or 80 meshes to the inch, similar to 
| that used by the farmer for straining his milk. Wrap a bit of wire 
| cloth around the pipe, daub it with litharge or red lead, and screw 
| the pipe home with the wire cloth in the joint. This joint will 


| never leak or come loose. 


| THe total quantity of filling deposited in the Gatun 


at the rate of £76 7s. 11d. per track mile, an increase of 16s. 7d. | 


per mile as compared with last year. The receipts from the 
London County Council and Liverpoo] Corporation tramways 
included in the above return are for a preceding week, as these 
returns are issued later. 


On November 24th the Queensland Government intro- 
duced in Parliament a Bill authorising the construction of a rail- 
way across Western Queensland from the north-west of the 
State, near the South Australian border, vi4 Windorah, to a 
point about 200 miles south-west of Charleville. This railway 
will connect, with extensions, with existing southern. central, and 
northern trunk lines. The total mileage will be 1282 miles. A 
Rill was also introduced authorising the linking up of the existing 
North Coast lines from *khampton and Cairns by the construc- 
tion of new lines to the extent of 454 miles. The cost of the total 
construction is estimated at £7,000,000 


AccorpInG to the Railway News, the Chicago Great 
Western Railway has recently built a Mallet articulated compound 
engine, and has used one of its F-3 or ‘‘ Prairie” type—2-6-2—for the 
rear or high-pressure unit of the combination. The front unit was 
built by the Baldwin Locomotive Works, and the details were made 
interchangeable with those of the rear section as far as possible. 
The boiler extension constitutes a feed-water heater. The tender 
has an 8000-gallon tank. It is reported that the converted engine is 


Dam on the Isthmian Canal, states the Bui/der, now amounts to 
considerably more than 10,000,600 cubic yards, about half of this 
consisting of excavated material transported by trains and de- 
posited along each toe of the dam, the remainder being semi- 
liquid material removed by dredging and pumped into the places 
prepared for it. At the end of, the first twelve months of concrete 
work on the Gatun locks some 655,000 cubic yards of concrete 
were deposited, the quantity remaining to be deposited being 
about 1,450,000 cubic yards. Most of the work so far accomplished 


| has been on the upper locks, the next section for completion 


being the locks below, an operation involving removal of the 
enormous timber moulds on timber sliding-ways. As each mould 
weighs some 2200 tons when empty, the magnitude of the works 
may readily be imagined. 


In a recent number of the Electrical World tnere 
is an article on the patents of Thomas Edison. His first patent 
was secured in June, 1869, on an electrographic vote recorder. 
Since then 905 patents have been issued to him, 713 of which per- 
tain to electrical apparatus. His greatest activity was in the years 
1881 and 1882, when he was concerned with the development of the 
incandescent lamp and power machinery. In 1882 he was granted 
75 patents, and the year before he secured 69 patents. From 1890 
to 1892 there was another period of activity, as shown by the 
number of bis patents, which were 65, 32, and 65 respectively, 


| these being devoted mainly to the phonograph and toelectric light 


and it is likely that other similar conversions will be made, as the | ° “ Ts - 
| filed but in the course of preparation, it is estimated that the 


increasing business of the company is making larger demands 
upon the mechanical department. 


For some time the directors of the North British | 
Railway have had under consideration the question of effectun- | 


ally cleaning carriages on their system, and with a view to 
the least possible interruption to the ordinary working of 
the stock on traffic, they have decided to construct a carriage 
cleaning shed at Portobello. 
tral, and the shed itself, which will be fitted with a vacuum 
cleaner and appurtenances, will be capable of accommodating ten 
bogie carriages at a time. This shed, in conjunction with the 
existing facilities, will admit of the whole of the company’s stock 
being thoroughly cleaned both outside and inside at least once a 
year, and the stock will be thus less difficult to maintain in a satis- 
factory condition throughout the year. 


A NoTE in the Electrician refers to an automatic trans- 
porting equipment, which is now in use at Blossburg. This line 
connects a coal mine with the system of the New York Central 
Railway, the difference in level being rather over 500ft. in a dis- 
tance of 5000ft. The electric motor cars or coal carriers receive 
their current direct from the rails on which they run, instead of 
from a third contact rail or trolley. 
motor cars with a capacity of 2000 Ib. each, and four trailers each 
carrying 3000 1b. of coal. 
trains may be operated automatically, or may be controlled by an 
operator riding on one of the motor cars. It is stated that less 
than a quarter of an hour is required for a round trip, loading the 
cars at the mouth of the mine, transporting the load to the rail- 
road tips and automatically dumping the coal, returning empty 
to the mouth of the mine. 


ELECTRIFICATION of the Metropolitan District Railway, 
states the Hlectrical Engineer, has now fully justified itself. At 
first, it must be admitted, the change did not seem to bring any 
relief to the finances of the undertaking, but, on the contrary, 
added new burdens incidental to increase of capital. But in the 
long run the better service and other economies possible with 
electric traction have told, and the deficit of close upon £100,000 
of three years ago is now converted into a surplus of over £72,000 
for the past six months No doubt, our contemporary states, this 
desirable state of affairs is also largely due to the general re- 
organisation so ably introduced by Sir George Gibbs ; but, never- 
theless, the improvement as a whole must be attributed to 
electricity. If the proposed arrangement concerning the elec- 
tricity generating station at Lot’s-road, Chelsea, ultimately 
receives parliamentary sanction, the progress thus far achieved 
will naturally be still further advanced. 


Tue large tracts of agricultural land which have been 
brought into successful occupation in South Australia during the 
last few seasons have made the question of cheap and reliable 
transportation an important one. In some of the new districts the 
cost of making roads is heavy ; consequently the Government 
have been exercised to find a means of enabling the farmers to 
get their produce to market. The mono-rail has been suggested, 
and the Government are now having a special truck constructed 
to run on one rail. This will serve as an experiment and enable 
the Government to gauge the possibilities of the mono-rail as a 
factor in opening up new country. The Commissioner of Crown 
Lands, referring to the question recently, said :—‘‘The Govern- 
ment hoped by this means to provide facilities for the farmers—in 
the Pinnaroo and other new agricultural districts where the soil 
was of a sandy nature—to convey their produce cheaply and 
readily to the existing railways. The truck is not being built on 
the gyroscopic principle, but horse traction will at first be em- 
ployed. The estimated cost of such a railway is about £500 a mile, 


including rolling stock,” 


The trains consist of two | 


The arrangement is such that the | 


The site of the new shed is cen- | 


showing considerable economy, with largely increased power, | and power machinery. 


Considering all the patents that are pro- 
bably pending, patents that were withdrawn, and patents not yet 


| number of Edison’s inventions is close to 


Tue perfilograph, states a contemporary, is an ingenious 
instrument for recording graphically the undulations of the bottom 
of a channel in depths to about 6 or 7 fathoms. It is the invention 
of Augustus Mercan, an Argentine engineer, by whom a paper was 
read at Buenos Ayres before the Naval Section at the recent meet- 
ing of the International American Scientific Congress. A heavy 
weight of from 150 lb. to 200 Ib. is slowly dragged along the 


| bottom by a wire rope attached to the stern of a steam launch. 








As the depth changes the inclination of the wire varies. The sine 
of the angle made by the wire with the horizontal plane is regis- 
tered graphically in parallel ordinates on a roll of paner, which is 
slowly unwound by means of clockwork at a rate proportionate to 
that of the vessel. The lengths of the ordinates, being propor- 
tional to the sines of the varying angles, represent the undulations 
of the bottom referred to in the horizontal plane, and are regis- 
tered on a convenient scale on the paper by means of a system of 
levers. 


A note in the Chemical Trades Jowrnal describes the 
results of salting sleepers, still much used in South Russia, as a 
means ef preservation. The discovery of the efficacy of salt for the 
purpose was made accidentally some 24 years ago. ‘he telegraph 
poles of Sevastopol had a very short life, rotting below the ground, 
and one of the staff tried the experiment of putting a pood of salt 
into the hole prepared for the reception of one of them. It lasted 
five times as long as usual, and the experiment was repeated and 
extended to railway sleepers. Crude sea salt, such as is recovered 
along the Crimean coast, is used, and in 1895 plant for treating 
300,000 sleepers a year was provided at Ssiwasch in the Crimea. 
This is the annual requirement of the Crimean railway, and the 
system has been extended to other lines—for example, that which 
runs across the Kergis Steppe. The treatment is specially recom- 
mended for sleepers intended for use in a hot and dry climate. 
The sleepers are usually thrown into ponds containing a 16 per 
cent. solution of salt, and allowed to stay there three or four 
months. They take up 70 to 100 times their weight of liquor, or 
about 10 1b. of salt, which, however, does not penetrate far. The 
cost of the treatment is, according to locality, from 4 to } of the 
cost of treatment with creosote, and, the life of the sleepers is said 
to be six years, against twelve for those creosoted. Under the same 
conditions untreated sleepers last about four years. 


On Wednesday, November 28rd, Mr. H. J. F. Gourley 
read a paper before the Manchester Students’ Section of the Insti- 
tution of Civil Engineers. His subject was ‘‘ Concrete and 
Reinforced Concrete Piles.” Mr. Gourley said that to obtain wooden 
piles of a standard quality had been an increasing difficulty during 
late years, and it was necessary, therefore, to tind materials which 
were at least as strong and economical as wood. The use of concrete, 
and, recently, of reinforced concrete, had become more extended 
and varied as the knowledge of their properties had increased, and 
it seemed quite natural that the question of their suitability for 
piling should have engaged the attention of engineers anxious to 
find an efficient substitute for wood. Apart from the difficulty 
of obtaining timber piles of a uniform quality, wooden piles might 
also be defective, though apparently sound, judging by their 
external appearance. With thorough supervision and the use of 
properly graded materials, there should not be any difficulty in 
securing perfect uniformity and soundness in concrete and 
reinforced concrete piles. The load placed upon an average 
wooden pile might be taken at 15 tons, but on concrete piles 
an average load was 40 tons or more. The wooden pile, again, 
must always be wet. If this condition obtained, the life of the 
pile was long, but, should the pile be subjected to the partially wet 
and partially dry state, deterioration soon set in, and its life was 
short. There was no such risk where concrete piles were used. 









MISCELLANEA. 


Tue King has been pleased, on the recommendation of 
the Secretary for Scotland, to approve the appointment of Mr. 
R. A. Sampson, F.R.S., Professor of Mathematics and Astronomy 
in the University of Durbam, to be Astronomer-Royal for Scot- 
land, and Professor of Practical Astronomy, in succession to Mr. 
F. W. Dyson, F.R.S. 


A NoveL method of demonstrating the advantages of 
electricity in the household has been adopted by the Edison Com 
pany, of Boston. A house has been fitted up with all useful 
appliances, care being taken to eliminate such apparatus as would 
come under the head of mere novelties, This house is portable. 
and will be set up in the various towns. Demonstrations of 
electrical kitchen work, laundry work, house cleaning, &c., will 
be given each evening. 


At a recent meeting of the Illuminating Engineering 
Society it was announced that many Government delegates at the 
Congress of Hygiene, which was held in Brussels this year, agreed 
to recommend their Governments to take in hand the question of 
the illumination of factories, especially as regards the lighting of 
dangerous machinery. In this connection it was announced that 
the Home-office have appointed one of their inspectors of factories 
as their representative in the Society. 


Some time ago it was suggested that the Eiffel Tower 
should be used as a station for the daily transmission of time 
signals to ocean-going vessels by means of wireless telegraphy. 
This service was commenced on November 21st, with satisfactory 
results. In future, time signals will be sent out twice daily, at 
lla.m. and 12 midnight. Three signals will be made on each 
occasion at two-minute intervals. The morning transmission will 
not, however, take place on Sundays and holidays. 


THE statement is made that this year’s output of one 
automobile factory in Detroit, Mich., will reach a value of 
£3,800,000, which, it is asserted, is more than the output of the 
stove, print, drug and freight car industries of the tity amounted 
toin 1900. At that time these were the principal industries in the 
city of Detroit, and few, if any, automobiles were being built 
there. The comparison made shows the tremendous extent to 
which the new industry of manufacturing automobiles has 
developed. 


A MARKED development in Russian mining and other 
industries, states the Electrical Engineer, is the rapid adoption of 
electric aerial cableways. They are being largely used in the gold 
and coalfields of Eastern Siberia. ‘‘In the same district,” our con- 
temporary states, ‘‘we hear of an electric aerial line from large flour 
mills toa river harbour several miles away. The same thing is 
seen in the Urals, where the Bersk-Gorochoff line carries about 
240 tons of ore per 10 hours’ day, and the Brothers Berdinsk 
Bolashoff gold mines aerial line about 180 tons. A similar line is 
at work at the Tarassoff gold mines.” 


LicNiITE mining and the manufacture of patent fuel 
are of growing importance in Germany, according to the British 
Consul in Berlin, the constant increase in consumption being due 
to the fact that hoth materials are used for many more purposes in 
the present day than was possible formerly. New plants are now 
fitted up with steam boilers that have been specially constructed 
for the use of lignite and patent fuel. The existing lignite syndi- 
cates have established far-seeing organisations for selling lignite, 
and have forwarded their aims to no small extent by the introduc- 
tion of stoves specially adapted for heating by briquettes. 





NoTHING more modern than an ordinary oil lamp was 
used for lighting in Palestine until about four years ago, when the 
first electric plant was erected. The first building to be thus lighted 
was the French Convent of Notre Dame de France. The second 
lighting plant was put up about three years ago in the East Hotel. 
The third was in the new German sanatorium opened during the 
past summer by Prince Eitel. The fourth is now under construc- 
tion in the new Grand. Hotel. These installations consist of a 
storage battery and a generator driven by a petrol engine. All the 
materials, even the distilled water, are brought direct from 
Germany. 

Tue Electrical Review and Western Electrician states 
that, in the enlargement of its machinery equipment, the Nego- 
ciacion Minera de San Rafael y Anexas, of Pachua, Mexico, has 
provided for a motor installation totalling 2000 horse-power. The 
larger motors of this installation will take power direct from the 
2000-volt mains, while the smaller motors will be fed with current 
at 440 volts from several groups of transformers. Motor-driven 
pumps are used in the cyanide plant for handling slimes, sands, 
and solutions, each tube mill being operated by a 100 horse-power 
motor, while in the stamp mill a 75 horse-power motor is employed 
to drive each group of twenty stamps. 


Durinc the fitting out of the White Star liner 
Olympic the necessary electrical energy for light and power is 
being supplied from a tug. which is moored alongside the larger 
vessel. This tug, states the Electrician, has electrical plant with 
a capacity of 320 kilowatts on board, and has also been fitted with 
a powerful steam fire pump. It is therefore both a floating 
electric generating station and fire station, in addition to being a 
tug. The Jackal, as the tug is called, was a gunboat on the 
China station before it was acquired by Harland and Wolff, and 
has engines of 1500 horse-power. For the purpose of driving the 
electric plant the sbafting connecting the propelier with the 
engine has been uncoupled and the dynamos coupled up instead. 


At a representative meeting of the Federated Board of 
Miners, Enginemen and Firemen of Derbyshire and Nottingham- 
shire, held at Chesterfield on November 5th, several speakers pro- 
tested against inexperienced persons being in charge of electrical 
installations in mines, and suggestions were made that the 
electrical apparatus employed at some of the collieries was cheap 
and inefficient. A resolution pledging the Association to use its 
best endeavours to obtain proper safeguards under the new Miners 
Act was passed. Ata meeting of delegates from the miners’ 
associations of South Yorkshire, resolutions were discussed, but 
not passed, relating to inspection and the use of electric power in 
mines. One resolution was against the supply of electric power 
beyond the safety zone in any mine. 


Tur Water Committee of the Birmingham City Council 
report that the works undertaken last year for the strengthening 
of certain sections of the Severn syphon by filling in concrete 
under the pipes have proved entirely successful, no bursts having 
taken place on any of those sections. The total number of bursts 
during the past summer has shown a large reduction. The Great 
Western Railway Company has called attention to two short lengths 
of pipes at present unprotected by concrete on the steep ground 
to the east of the Severn Valley Railway, pointing out that any 
serious burst on that section of the aqueduct might be attended 
with grave consequences. In view of the experience of the effec- 
tive protection afforded by the concreting carried out last year, 
the Committee has resolved to undertake the concreting of these 
lengths by way cf precaution. During the six months to the 
end of September the consumption of water averaged 21,705 
million gallons. Deducting the bulk supply to Coventry, the 
consumption in the Birmingham area averaged 20,776 million 
gallons, against an average of 20,347 million gallons recorded 
in the corresponding period of 1909. Throughout the half- 
year the water distributed in the Birmingham area has been 
derived exclusively from the Elan works, the interruptions of the 
aqueduct during the summer having been few in number, and 
| having in no way interfered with the maintenance of the supply. 
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“2 In order to avoid trouble and confusion we find it necessary to inform 
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a large envelope legibly direct the writer to himself, and stamped, 

in coldest answers received by us may be forwarded to their destina- 

tion. No notice can be taken of communications which do not comply 

with these instructions. 
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<a We cannot undertake to return drawings or manuscripts ; we must, 
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REPLIES. 


J. M. (Fraserburgh).— Write to the offices named for'particulars of appoint- 
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means of offence which will enable a ship to destroy 
her adversary in the shortest possible time with the 
minimum damage to herself, and active offence still 
constitutes the best, though not the only means of 
doing so. The best arrangement of armament for 
this purpose is discussed largely on the lines of Sir 
William’s criticism of Admiral Bacon’s paper on 
the ‘“ Battleship of the Future,” read before the Insti- 
tution of Naval Architects in London early this 
year, and more space being at his disposal on this 
occasion, the pros and cons of the Dreadnought 
type are comprehensively analysed, and deliberate 
opinions expressed as a result. Let it be said at 
once that Sir William advocates the re-adoption of 
the Gin. gun as a fighting weapon in association 
with not more than four twin centre line turrets 
arranged as in the South Carolina, an arrangement 
which it is said is to be adopted in the new Japanese 
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anti-torpedo boat purposes is another matter. Their 
view was given in these columns some few weeks 
ago in a leading article on the resuscitation of 
medium calibre weapons. 

It is generally agreed that battle ranges have 
inevitably increased of late years, owing to the 
development of the locomotive torpedo, and to 
systems of fire control associated with improved 
gunnery. Conflicting views are held as to what 
the range will be. Climatic conditions, and a 
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The Armament of Battleships. 


THE general principles of warship designs belong 
to no one nation. It needs, however, the practical 
as well as the theoretical experience of past years, 
gained both at sea and in office, of experimental 
work afloat and ashore, and of design work tempered 
by the judgment of its unbiassed users, to produce 
a ship, especially one for purposes of war, in which 
everything is not only placed to the best advantage, 
but which shall simultaneously possess the impor- 
tant quality of fighting power associated with peace 
time convenience and habitability. Just at the 
present moment, when the competition in naval 
armaments has pressed to the very utmost the out- 
put resources of the great armament firms in 
England, Germany, and the United States, the 
views of Sir William White, as they appear in an 


influence fighting efficiency they may be useful, but 
it becomes a question, as Admiral Bacon said, as 
to whether adequate value for tonnage involved is 
obtained by their adoption. Obviously if they are 
installed at all they can be used for any or all pur- 
poses as long as they remain in action. The 
“volume of fire” .obtainable from such quick 
firing would, some say, inflict considerable damage, 
and the experience of the Russians at Tshushima is 
generally dragged in to prove it. It is in this case. 
Well, in Captain Semenoff’s book, quoted in the 
paper under review, we find on page 124 the 
remark: “That's only a 6in.; no more ‘ portman- 
teaux ’ now! ’’—the word referring to the Japanese 
12in. shell. Again, on page 135: “There was a 
loud crash . . . this was not a Gin. shell, but 
the ‘portmanteaux’ again. The men became 
seized with panic. . . .” Semenoff tells ably 
of the utter destruction due to shell fire, but his 
words are apt to be misread; the heavy shell was 
what they feared, and a similar well-directed fire 
from the Russian ships—secondary or primary, or 
big torpedo—would have kept the Japanese far 
further away, obviously leaving the action even 
more to a question of “ portmanteaux.’’ With this 
practical experience in view, it is impossible to 
reconcile Sir William White’s reason for believing 
that actual trials do not confirm the objection to 
mixed armaments on the ground that the simul- 
taneous discharge of guns of different calibres 
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“ throw-off ” to an excessive extent. The relation- 
ship of protective material and the adequate 
support of the same also receives attention. In 
many foreign vessels we find turret roller paths 
fixed directly to or supported on the vertical 
barbette armour—a most dangerous practice, as in 
action the combined efficiency of the heavy gun 
armament, in spite of heavy blows on the protective 
armour, is a primary consideration. Adequate 
clearance between fixed and moving portions of a 
turret should always be allowed in spite of the 
increased overall dimensions and weight necessary. 
Reference is made to the maximum number of 
heavy guns that should be carried by a warship. 
Here the author is on much safer ground. In 
tonnage, value for effect obtainable, it is hard to 
believe that it is possible to improve on the 
arrangement, first adopted in the United States 
battleship Michigan, of four twin turrets on the 
centre line, the two inner turrets firing over the two 
end turrets. Such an arrangement possesses the 
great advantage of minimum interference between 
turrets due to “ blast." The system adopted in the 
Inflexible class, in the Von der Tann or the Spanish 
battleships, of having two centre line and two echelon 
turrets, really reduces these vessels in practice to the 
status—considering broadside work only—of six gun 
ships. On paper, the echelon arrangement allows 
three pairs of turrets to fire ahead and astern on the 
keel line. On board, such a discharge causes un- 
pleasant consequences, and the limits of safe train- 
ing in practice are considerably less than the ex- 
tremes shown on the drawings. Of course, 
automatic danger signals—generally shrill buzzers 
by the side of the turret training levers—are sup- 
plied to warn the gun-layer when he risks his own 
or his neighbour's comfort from blast, but these are 
extremely apt to be unreliable in action, and the 
system of mounting guns to avoid this, even if the 
number of heavy guns be reduced, will probably be 
found best in service. The advantage conferred by 
confining the primary armament to the ends of a 
ship, as far as magazine accommodation is concerned, 
is very considerable. Side turrets, as in the Dread- 
nought or Minas Giraes, are inconvenient—the 
Nassau is very bad with four large turrets crowded 
together—owing to the difficulty experienced of 
making a good boiler and engine-room arrange- 
ment. Sir William White does not touch on the 
point beyond referring to the objection to mixing 
stokeholds and magazines, but it entails probably 
an additional row of boilers to make up for the 
staggered units cut out by an echelon arrangement, 
or an increased length over the machinery space to 
allow for a transverse magazine. This involves a 
corresponding addition to the length, weight, and 
cost of the heavy belt armour. In view of this and 
the question of interference, his deliberately ex- 
pressed convictions that in no case is it desirable 
to mount more than eight heavy guns in a single 
ship, and that these are best arranged in four 
positions as in the Michigan class, will meet with 
less criticism than his third view that they should 
be supplemented by a powerful and well protected 
secondary armament. A large number of naval 
officers want a protected 6in. battery reintroduced, 
in spite of their expressed conviction that its fire 
may be discounted at ordinary battle ranges when 
accompanied by a 12in. gun fire. Here is where 
Sir William White takes an opposite view. A 
secondary battery mounted as in the Michigan 
on the upper deck is, in our opinion, 
vastly better than the corresponding main 
deck battery of the Delaware. With, however, 
the smoke nuisance from the heavy guns, the 
continual anticipation of blast effect from overhead 
and the lower rate of fire inevitable from these 
causes, as well as from the desire for accuracy, it is 
hard to agree with him. The naval desire for the 
re-introduction of the 6in. gun arises from a belief 
that it is a better anti-torpedo gun than the 4in. 
Opinions on this point also differ widely. If the 
increased calibre of heavy gun tends to put up 
battle ranges, then it probably is; but, as we stated 
in the article we referred to, the 4in. should also be 
retained, in our opinion, for mounting in the super- 
structure. 


At the conclusion of his paper Sir William White 
turns to the important point of future gun calibre, 
and draws a trenchant parallel between present 
practice and that of twenty years ago. All the 
arguments that held good for the increase from 
12in. to 13.5in. hold good for an early advance to 
15in. or 16in. Such a gun is being made, we 
believe, at the present time. No argument is 
raised against such a calibre, except that of larger 
or more costly ships. This has never been heeded. 


Warships of all kinds are generally smaller than 


have never exceeded about 60 per cent. of the 
greatest mercantile displacement. There are at 
present at least four ships being built with over 
60,000 tons full load displacement, and an increase 
in warship size is inevitable in the early future. 
So it is with speed. The Von der Tann and Lion 
will set examples of a far-reaching kind. Nothing 
is said of the tactical influence of speed or arma- 
ment in the paper under review, but it is obviously 
considerable. Meanwhile, in spite of Sir William 
White’s generous treatment of the subject, we feel 
assured that the big-gun school, adhering to the 
results of their practical experience, will remain 
unconvinced that for fighting purposes anything less 
than the biggest convenient gun is worth having. 


The Profits on Steel Production. 
THE question as to whether the working of 


the prices charged to consumers, which was recently 
brought forward in Austria-Hungary in connection 
with the consideration of the subject of the supply 
of shipbuilding materials for naval purposes, opens 
up a very wide problem, which has attracted atten- 
tion at different times, not only in that country, 
but also in Germany, Russia, France, and Belgium. 
Syndicates in these particular industries, aiming at 
the control of production and prices or of the latter 
only, undoubtedly exercise an influence on values 
which, from the standpoint of the constituents of 
the combinations themselves, is considered to be 
beneficial to them, provided that they have no out- 
side competition or very little outside rivalry to 
meet. On the other hand, it is equally true that the 
syndicates are detrimental to the interests of 
their direct customers, who are compelled to pay 
higher prices for materials than they would be 
required to do in the absence of organised works 
and the prevalence of free competition. The direct 
customers may in general be said to be represented 
by the particular transforming mills and foundries 
which are compelled to purchase iron and steel for 
working up into more highly finished manufactures. 
During periods of good trade or bad trade the syn- 
dicates succeed in obtaining prices which yield 
profits to their constituents, but the two groups of 
direct customers in question do not seem to be so 
successful in transferring the burden to their own 
clients in times of unfavourable conditions of trade, 
particularly in the case of the rolling mills, and it is 
specially from the latter class that complaints arise 
regarding the price policy of the syndicates. In fact it 
is reasonable to assume that in the iron and steel 
trades, at all events, the operation of syndicates 
either does not affect the indirect body of con- 
sumers, or the latter do not perceive any ill-effects 
of the policy of the combinations as far as the main- 
tenance of prices on an artificial level is concerned ; 
and itis therefore the direct classes of consumers who 
specially labour under the disadvantages of having 
to pay high prices for their materials on the one 
hand, and on the other of having to compete with 
manufactures often produced by the identical works 
which furnish them with raw materials. 

The circumstances thus set forth prevail to a 
greater or less extent in every country where iron 
and steel syndicates are to be found in activity, more 
especially in Germany, where such combinations 
have been developed to a high stage of efficiency, 
and where the profits are influenced not only by 
the prices of syndicated products, but also largely 
by the degree of activity in other articles which are 
not price controlled by the syndicates. Let us 
consider, for instance, the fourteen large works 
which comprise about one half of the total number 
of constituents in the German Steel Syndicate, and 
which recently issued their respective accounts for 
the financial year ended with June last. All 
these works produce their own pig iron, most of 
them mine their own iron ore and coal, and their com- 
bined output of steel ingots in 1909-10 was approxi- 
mately 5,000,000 tons, or 400,000 tons in excess of 
the year 1908-9. But the Steel Syndicate only con- 
trolsabout one-half of this particular tonnage, namely, 
the part which relates to semi-finished steel, railway 
material, and shapes, whilst the other half, com- 
prising bars, wire rods, plates and sheets, tubes and 
castings and forgings, is disposed of by the con- 
stituents themselves. The most remarkable fact in 
connection with these two groups is the pronounced 
tendency that the latter shows to eclipse the former 
due to the desire of the larger works to extend free- 
dom of action in respect of the prices of these five 
classes of goods, and at the same time to increase the 
production of them up to the permitted limits 
which were fixed over three years ago. Indeed, 
the output of all the constituents of the Steel 


syndicates in the iron and steel trades can influence | 


ended with June, 1910, advanced by 748,000 tongs 
over the previous twelve months, whereas the pro- 
duction of semi-finished steel, railway material and 
shapes, only rose by 309,000 tons in the same 
financial year. What is therefore correct with 
regard to all the constituents of the Steel 
Syndicate is also true in respect of the fourteen 
works already mentioned, namely, that they haye 
increased the output of the non-price controlled 
group in a greater measure than that group which is 
subject to price regulation. 

The operation of syndicate prices, at all events 
in the case of the large iron and steel works, is now 
apparently considered to be of less importance than 
the possibility of securing a large amount of work 
for the whole of the plant, and it is this fact which 
is stimulating the works to make extensions of 
plant in branches beyond the control of any syndi- 
cate in existence at the present time. In the case 
of the fourteen works under discussion, the influence 
of syndicate prices and a greater output in the 
twelve months in question are fully reflected in the 
accounts of the companies concerned. With one 
exception, all of the works earned large gross profits, 
and most of them have been able to declare higher 
dividends for 1909-10 than in 1908-9. The rates 
of distribution range between 10 and 21 per cent. 
in the case of eight of the works, and from » to 
8 per cent. in respect of the remaining six works, 
one of which neither possesses its own supplies of 
iron ore nor of coal. It has to be borne in mind 
that during the twelve months in question the 
prices controlled by the syndicate mostly declined, 
but bars, plates and sheets, and wire rods experi- 
enced an increase, and thus favoured the working 
results. It is, however, in the direction of the 
greater volume of employment that the works are 
generally seeking to obtain increased prosperity, 
and the past few months further confirm the opinion 
entertained in this respect, and also show still 
greater determination to devote special attention 
to developing the production of the higner classes 
of manufactures, particularly such as are not 
capable of being brought under the control of any 
syndicates. 





The Growth of Ships. 


RUSKIN once wrote that a ship of the line was 
the most honourable thing that man as a gregarious 
animal had ever made. “Into that he has put as 
much of his human patience, common sense, fore- 
thought, experimental philosophy, self-control, 
habits of order and obedience, thoroughly wrought 
handiwork, defiance of brute elements, careless 
courage, careful patriotism, and calm expectation 
of the judgment of God, as can well be put into the 
space.” This has been the thought of many another 
mind unable to give adequate expression to it. The 
building of the Great Eastern, for instance, will 
remain a monument to the indomitable spirit and 
colossal imagination of Scott Russell. The concep- 
tion of such a ship at so early a period in the develop- 
ment of naval architecture, its brilliant carrying 
into execution, and the notable divergence from 
accepted methods of construction, was a triumph of 
intellect and skill; and although it clearly fore- 
shadowed events now become commonplace, it 
possessed at the time all the attributes which 
attach to men and ideas born out of due season. 
The man and the ship have passed, but the lesson 
remains. It may now safely be said that we have 
arrived at a period when very large ships are not 
only possible, but absolutely demanded, by the con- 
ditions of maritime commerce. 

This position has been reached by more or less 
easy stages, compared with that taken by the 
builders of the Great Eastern. At the same time, 
no one who has any adequate idea of the doubts and 
difficulties of the problem, can lightly esteem the 
enterprise of the Cunard Company, in placing the 
order for such ships as the Lusitania, and 
Mauretania, when they did; and installing in them 
such a comparatively new system of motive power 
as the marine steam turbine. But there is to be no 
standing still, and we have now to contemplate 
even larger vessels in process of construction. 
The White Star steamer Olympic, which was 
recently launched, and the Titanic not far behind 
her, 882ft. Yin. in length and 92ft. broad, with a 
displacement of about 60,000 tons, are notable 
examples. The Hamburg-Amerika Line have com- 
menced building a vessel, of nearly the same 
size, at the Vulean Works in Germany. The 
Cunard Company has also issued to certain builders 
specifications for a proposed ship, or ships, to be 
850ft. long between perpendiculars, 885ft. overall ; 
full breadth to be 95ft. 6in., and departure draught 








merchant vessels, and for many years the largest 


Syndicate in the second group in the twelve months 


34ft. The displacement is to be 50,000 tons, and 
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a seaspeedof 23 knots is anticipated. The number of 
passengers carried is to be 650 first class, 740 second 
class, and 2400 third class, a total in all of 3790. 
The motive power 18 to be supplied by steam 
turbines operating quadruple propellers. For these 
conditions the shaft horse-power will probably be 
petween 60,000 and 65,000, and the total cost 
gomewhere in the region of £2,000,000. Here, then, 
we have a rapid development along sound and 
well tested lines, with every consideration given 
to the commercial conditions under which such 
yessels must be run, to produce a profit for their 
owners. Obviously the question of speed and 
power for such vessels becomes of paramount 
importance, for even a small variation in coal con- 
sumption, with the immense installations necessary 
to drive such huge ships at the required speeds, 
involves a large sum of money in first cost, and an 
incomparably larger one in the annual coal bill. 

In comparing these ships we must remember 
that there is a vital difference between the 

Cunarders Lusitania and Mauretania, and the 

others. in point of speed. These run their ordinary 

passages at sea speeds varying between 25 and 

96 knots. The new German vessel is reported to 

be intended to run at 22 knots. The Olympic and 

Titanic have a designed speed of 21 knots, while the 

proposed Cunarder will be driven at 23 knots. 

The lower speeds are adopted for very good 
reasons, as will be at once seen from a considera- 
tion of the engine power involved. The shaft 
horse-power necessary for the Lusitania and 
Mauretania at 26 knots speed and 32ft. Yin. draught 
is about 80,000. The same ships could be run at 
21 knots for no more than 35,000 shaft horse- 
power. They carry little or no cargo, the whole 
deadweight being in the neighbourhood of 1000 
tons. Compare this with the Olympic and 
Titanic. These ships, while carrying about 6000 
tons of deadweight and about 2500 passengers, will 
be run at 21 knots for an expenditure of about 
47,000 shaft horse power. It may be noted that 
this power is only sufficient to drive the Lusitania 
at 23 knots. If the Olympic were run at 25 knots 
her power would have to be increased to about 
115,000, or more than doubled. Of course, this 
speed would be impracticable with the fulness 
which these ships have. It is quite obvious, there- 
fore, that the higher speed ship must not be 
compared with the lower, either as a passenger 
vessel or cargo carrier; for the passengers on the 
faster vessel must necessarily pay highly for the 
speed at which they are carried. Cargo in such a 
ship is practically impossible as a paying concern. 
Very high speeds can only be obtained commercially 
on the present dimensions of ships, by means of 
subsidies from the Government. Hence the policy 
of increasing dimensions and decreasing speed, thus 
bringing cost of muintenance within profitable 
bounds. It is now credibly reported that the new 
vessel laid down at the Vulcan Works, Hamburg, 
for the Hamburg-Amerika Company, is to be 880ft. 
long between perpendiculars, and 100ft. in breadth. 
She is to have a draught of about 36ft. and a dis- 
placement of 60,000 tons. The speed expected to 
be attained is 22 knots. If these data are accurate, 
the horse-power for the speed of 22 knots will be 
in the neighbourhood of 60,000. Such a ship driven 
at 25 knots would require about 88,000 horse- power, 
and it goes without saying that the additional 
weight, both of machinery and coal, would displace 
a very large amount of dividend-paying cargo. 

There is every reason, from this point of view 
alone, to anticipate, in the not very remote future, 
advances upon the length of even 1000ft. Un- 
fortunately, the question of depth of water in 
channels and docks becomes more and more 
difficult of solution as dimensions increase. This 
also will have to be tackled; harbours, docks, and 
river beds must be deepened to meet this demand, 
and, fortunately, this will be in most cases possible. 
Suppose it were decided to build a ship 1500ft. 
long, with a breadth, say, of 150ft., it would 
probably be desirable to have 50ft. draught. On 
this supposition the ship would displace, say, 
164,000 tons, while the shaft horse-power necessary 
to attain 21 knots would only be about 80,000, or 
the same as that already employed to drive the 
Lusitania and Mauretania at 26 knots. A glance 
at the displacements of the two types gives an idea 
of the amount of deadweight which the larger ship 
could carry at 21 knots for the expenditure in coal 
necessary in the smaller vessel to carry 2200 
passengers, with practically no cargo, at 26 knots. 
Here, again, if the speed be increased from 21 to 
25 knots, the power must be increased from 80,000 
to 120,000; not so large a proportionate increase as 
inthe smaller ship, but very considerable all the 
same, and very expensive to attain. To some other 


points that bear upon the growth of ships we shall 
return on another occasion. 








STANCHIONS CARRYING EXCENTRIC LOADS. 


By ERNEST G. BECK, Wh, Ex., Assoc. M. Inst. C.E. 

For the purpose of determining the stresses induced in 
stanchions composed of elastic materials by loads applied 
excentrically, as indicated in Fig. 1, it has been the 
practice to use the formula : 


Ww utd in’ which A 


Total compressive stress 


+ 


cross sectional area of stanchion, and Z = section 
modulus. 

This rule is obviously unsatisfactory, in that it takes no 
account of the height of the projecting arm on the 
stanchion to which the load is applied, and, further, is 
based on the assumption that the upper end of the 
stanchion is free to move horizontally—an assumption 
which is seldom, if ever, justified in actual structures. 

As a fact, the upper end cf such a stanchion is almost 


invariably secured to a floor or to other horizontal stays, 


direction. A force is introduced at the upper end of the 
stanchion by the restraining influence of the floor or stays 
to which it is attached, and the conditions actually exist- 
ing are as indicated in Fig. 2, the horizontal force H 
being of such magnitude as to prevent horizontal move- 
ment of the upper end of the stanchion. 

If both ends of the stanchion were hinged, the magni- 
tude of the force H would be easily determined from the 
condition that the algebraic sum of moments about either 
end must be zero, but in practice the lower end is usually 
provided with anchorage sufficient to warrant the assump- 


| Also, 


and is thus prevented from moving in any horizontal | 


I = moment of inertia of the stanchion cross- 
section, about an axis perpendicular to the 
plane which contains the forces F, F and H, 
the stanchion being assumed of uniform 
section throughout its length, 

and E = Young’s modulus of elasticity for the material 

of the stanchion. 
Calling displacements towards the left positive, and 


| those towards the right negative— 
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tion that the direction of the axis at the base is fixed. 
The determination of the magnitude of the force H then 
becomes impossible by the ordinary methods of moments. 
The upper end of such a stanchion must be regarded 
as hinged only—unless in very exceptional circumstances— 
for reasons which will appear hereafter. 

Instead of the vertical load W at the end of the arm e, 
two horizontal forces F’, equal in magnitude but opposite 
in direction, and lying in the same plane with the 


| foree W and the stanchion axis, may be applied to the 


stanchion as shown in Fig. 3, subject to the condition 
that the moment of the couple formed by the forces F be 
equal to, and of the same sense as, that of the couple 
formed by the load W and its reaction which acts 
vertically upwards along the axis of the stanchion. 
This condition may be represented by equation (1), | 
which will be made use of later on :— 
Pe oo = We ke (1) 

It will be noticed that this condition would be fulfilled 
theoretically by forces F applied at any height above the 
base, so long as the above equation were satisfied. In 
practice, however, no matter what form of construction 
be employed for the projecting arm, in every individual 
instance there will be two such horizontal forces, either 
single forces in themselves or as resultants of numbers of 
smaller forces, applied to the stanchion at particular and 
definite points. This may seem (and is) a very simple 
matter, but on a proper appreciation of it rests the power 
to solve an otherwise indeterminate problem. The writer 
believes that the method given in this article is the first 
satisfactory treatment of the question to be published. 
A solution of the problem may be obtained by con- 
sidering the stanchion as a cantilever subjected to the 
action of the three co-planer forces F, F and H, the 
essential condition being that the deflection at the free 
end shall be zero. 
Let 5, = deflection at the top, A, due to the lower force F, 

de upper force F, | 





and 43 force H. 
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Substituting these values in the last equation— 
d \?) 
an 
From equation (1), W x e may be substituted for 
F x d, and on transposition, the relation becomes— 


H=We iB(C+K — CK) 
\ 2L 


2HL'=8Fdl? (C+K-—CK — ( 


ae 


ie 5) 


In the majority of cases in practice the term ( Es ) 
will have so small an effect that it may safely be ignored, 
and the equation then becomes — 

H=We /3 (C + K — CK)! 
( 21L ) 

Clearly, for all legitimate values for C and K, the value 
of H will be positive, from which it follows that with an 
excentric downward load applied on the right-hand side of 
the stanchion, the force H must always act towards the 
left, and vice versa. 

The magnitude of the bending moment on the stanchion 
at the base will be— 

M, = HL — We 


= We /5(C+K-—CK)-1.. 


(6) 


(7) 


considering anti-clockwise moments as positive, and clock- 
wise moments negative. 

It will be noticed that for small values of C and K, 
the bending moment at the base will be negative (7.e., 
clockwise in direction), and for values of C and Kk 
approaching unity it will be positive. Obviously, then, 
there are some values for C and K (viz., those which make 


C+K—-CK=5 


moment at the base, and hence it follows that maximum 
bending moment does not necessarily occur at the base of 
the stanchion, 


2 


) which produce just no bending 
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At B the bending moment will be— 
M, = H (L — l.) = HL (1 — K) 


2 : gn ) 
= We (1 — k) { 3@+K-CK)! . ®& 
At C the bending moment will be— 
M. = H (L — l,) — We 
= HL (1 — C) — We 
= We '8+K-—-CKA-O-1... 

From equations (7), (8), and (9) the maximum bending 
moment on the stanchion may be easily determined. 

Equation (7) gives the magnitude and sense of the 
overturning moment to resist which the base and anchor- 
age must be designed. In any case, there will be a hori- 
zontal shearing force equal in magnitude to H, but 
opposite in direction, to be resisted by the base and 
anchorage. 

The compressive stress at the extreme fibre in the 
material of the stanchion, at the point of maximum bend- 
ing moment, is giving by the equation— 

. WwW Mmax.) 
= + = , 
J A 2 
which, if maximum bending moment occurs at the base 
(as it frequently does), beeomes— 


° W We ‘3, : % ) : 
= = K—CK)-1-... @a 
ho; z= y ig C+ CK) . (10) 


which takes accounts of the height on the stanchion at 
which the excentric load is applied, and gives, in all 

cases, a less stress than the old incorrect formula— 
a | ae 
t A + = 

‘Similar expressions for f, and f, can be obtained. 
Additional stress due to increased excentricity of loading 
caused by the fiexure of the stanchion is ignored in the 
foregoing investigation, because the deflection of the 
stanchion will be partly on both sides of the straight line 
axis before loading, and hence the maximum departure 
must, in all practical cases, be small compared with the 
excentricity e. Moreover, the small negative term 


(~ t) in the original equation (5) has been omitted, so 
that the stresses and moments given by equations (7) to 
(10) inclusive will be slightly “ full” in value. 

The axis of the stanchion at the upper end will, if 
attached to a floor or stays of elastic material,:be per- 
mitted to take up some shape closely approaching the 
dotted axis line shown in Fig. 2, because, though a 
restraining couple will undoubtedly be developed there, 
the floor or stays will bend under the action of that 
couple quite sufficiently to reduce any assistance rendered 
to the stanchion to a quantity so small as to be negligible. 
Such stanchions must, therefore, always be considered as 
merely hinged at the upper end. 

In spite of the stanchion receiving little or no assist- 
ance from the floor or stays, however, the floor or stays 
will of necessity hg subjected to the bending action of the 
couple, and should be designed accordingly. 

The magnitude of the couple at the upper end of the 
stanchion would appear to be impracticable of determina- 
tion by rigid analysis, but a careful consideration of the 
matter leads to the conclusion that it lies in the neigh- 
bourhood of 

M, = We 


{ 


i} (C+K-CKA-K) = 


The foregoing investigation deals with stanchions carry- 
ing one excentrically applied load only. 

In the event of a case arising involving two or more 
such loads, it is not sufficient to take the resultant of all 
the (W x e) moments and treat as for a single load equal 
in magnitude to, and of the same excentricity as, such 
resultant, because, as has been shown, the question is 
not one of equivalent moments, but of power to produce 
deflection at the upper end of the stanchion. 

Such cases should be treated separately, by the method 
given herein, for each separate load. The results 
(moments or stresses) may then be algebraically summed, 
careful regard being paid to sense, or sign, and the 
stanchion designed on the basis of the net result. 

Equations could, of course, be obtained to give the 
results on solution by means of an extended application 
of the methods shown in this article; but it is probable 
that such equations would be so cumbersome as to render 
the method of separate treatment for each load, by 
means of the equations given above, the quicker and 
simpler way. 





HousING IN VIENNA.—After long and persistent public agita- 
tion, the Austrian Government have taken measures to deal with 
the deficiency in housing accommodation in Vienna. For the past 
three or four years the Austrian capital has suffered a veritable 
famine in apartments, especially as regards the working classes. 
The population is growing at the rate of 40,000 a year, necessitating 
8000 new apartments, whereas the number built altogether in the 
past two years is less than 6000. Now the Cabinet have come to 
the rescue by agreeing to provide a fund of 25,000,000 crowns— 
£1,040,000—for the erection of workmen’s dwellings. This will be 
formed by annual instalments varying from 1,500,000 crowns to 
4,000,000 crowns spread over a period of eleven years. Loans will 
be made to local authorities and building societies to build houses 
containing small flats up to 90 per cent. of the value, and at 
interest not exceeding 4 per cent. The fund will also be used 
to guarantee loans for the same object. In certain cases, 
too, the fund may buy building land and re-sell it to building 
societies, or to private individuals, at cost price upon condi- 
tion that workmen’s dwellings are built on the land. The 
whole project will be under the supervision of the Ministry 
of Works, which will appoint a commission to manage the 
details. The measure is really the first definite action taken by 
the Government to deal with the enormous increase in the cost of 
living which has arisen in the last three or four years. Next to the 
complaints of dear meat and other foodstuffs have come those of 
high rents and lack of housing accommodatiun. It is hoped that 


this new fund for the enconragement of building will do much to 
ease the present unfortunate situation, 





AMMONIA ABSORPTION REFRIGERATING 


MACHINE 


RANSOMES AND RAPIER, LIMITED, IPSWICH, ENGINEERS 

















Fig. 1 


EXHAUST STEAM ICE-MAKING PLANT. 


THE ammonia absorption system for the production of re- 
frigerating temperatures needs now but little description. 
Before, however, passing to describe a recent installation of 





machinery of this kind we may briefly outline the process as | 


commonly adopted to-day. The principle underlying the use 
of ammonia for ice making and other purposes requiring a 


freezing temperature is to be found in the fact that liquid | 


anhydrous ammonia boils at a very low temperature, and in 
so doing absorbs a fairly large amount of latent heat. Hence 
the continuous production of a low temperature will turn 
upon the continuous production of a given quantity of liquid 
anhydrous ammonia. 

It is in the means adopted for the production of this liquid 
ammonia that refrigerating plants using ammonia as the 
working substance chiefly differ. In the absorption system 
gaseous ammonia is first generated from an aqueous solution 
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| is circulated*the weak liquor passing from the generator into 
the absorber and in the other, the strong fresh liquor coming 
| from the absorber and going back into the generator. As the 
| weak liquor is hot and the strong liquor cold, the result is 
| that the weak liquor passes into the absorber at a lower tem 
perature than it would otherwise do, while the strong liquor 
| reaches the generator at a higher temperature than it would 
| have if passed directly from the absorber into the generator, 
Both these results tend towards efficiency, as less steam will 
| be required in the generator by reason of the strong liquor 
| being already partially heated; while in the absorber the 
| solution of the gas in the water is more complete, as gases, 
| unlike most solids, dissolve better in cold than warm water. 
| A very successful and interesting ice-making plant on the 
| ammonia absorption system, capable of being worked either 
| by exhaust or live steam, has recently been completed by 
Ransomes and Rapier, Limited, of London and Ipswich, 
'at the works of the North-Eastern Ice Company, Limited, 
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Fig. 2-PLAN OF THE INSTALLATION 


by the application of heat. The ammonia gas thus pro- 
duced, after being passed through a rectifier, where any 
aqueous vapour present in it is condensed out, is led toa 
condenser, and here, under the action of the reduced tem- 
perature, it is converted toa liquid. Thereafter the liquid 
ammonia is led to whatever point it is desired to produce 
the cold temperature. In ice-making plant this point 
would be the brine tanks of the evaporator. The tempera- 
ture of the brine being above the boiling point of the 
ammonia is sufficient to cause the liquid to evaporate, during 
which process it absorbs Jatent heat. This latent heat comes 
from the brine, so that if the process is made continuous the 
brine will ultimately have its temperature reduced to 32 deg 
Fah., or below it. The now gaseous ammonia is then 
returned to an absorber, where it meets again and becomes 
dissolved in the water it left behind in the generator. The 
resulting ammonia liquor is pumped back into the generator 
and the cycle is repeated. The addition of another vessel, 
known as a heat exchanger or heat economiser, renders the 
process more efficient. Through this vessel in one direction 


Aberdeen, under the supervision of the company’s consult 
ing engineer,*Mr. Cott, of London. Previous to the in- 
stalling of the new machinery, the plant consisted of two 
20-ton, one 30-ton, and one 50-ton compression machines. 
In place of the two 20-ton machines, two 65-ton absorp- 
tion machines have been installed, bringing up the nomina! 
total output of the factory to over 200 tons per day. 

The absorption machines are worked by the exhaust steam 
of the triple-expansion engine of the 50-ton compression 
machine. This engine is also used for driving the auxili- 
aries, suchas the water and brine circulating pumps, and 
dynamo for supplying electric light. The quantity of 
exhaust steam provided in this way, supplemented by the 
exhaust from their own ammonia liquor circulating pumps, 
is amply sufficient for working both the absorption machines. 
Each of these machines consists of an ammonia generator, 
rectifier, heat exchanger, absorber, and ammonia liquor cir- 
culating pump of the direct-acting steam type. The 
ammonia condensers are of the atmospheric kind, supplied 
with sea water pumped from the dock for cooling 
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A striking feature in the construction of these 


ses. : : dl 
per ines is their substantial design. The vessels—see Fig. 1— 
s of welded steel with flanges rolled from the solid, and 


covers cul from wrought steel plates. All the high-pressure 
ammonia connecting pipes are solid drawn, and the flanged 
ipe joints throughout are carefully designed. In connection 
vith the absorption plant a ‘‘can’’ ice-making tank—see 
Fig. 4—has been supplied in place of the “‘ cell’’ tanks pre- 
viously worked by the two 20-ton compression machines now 
dispensed with. The ice-making tank and appliances were 
supplied separately to the specification of the consulting 
engineer. Fig. 3 shows an end view of the condensers, and 
in Fig. 2 a general plan of the factory is given. 


During September last a series of tests were carried ‘out 
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Fig. 3—END VIEW OF THE CONDENSERS 


under the supervision of Mr. Cott. Theabsorption machines 
were first worked with the exhaust steam coming from the 
triple-expansion engine driving 
machine and the auxiliaries already referred to. 
the absorption machines were run with live steam, supple- 
mented by the exhaust from their own ammonia pumps and of 
the engine when driving theauxiliaries only. The30-ton com- 
pression machine was shut down during the whole of the tests. 
Account was taken day by day of the coal consumed, and the 





the 50-ton compression | 
Thereafter | 


steam used for the entire plant was carefully measured. | 


The results obtained were as follows :— 


Tons. 
Output of ice by the absorption machines .. oo oe 136 
Output of ice by the 50-ton compression machine .. 55 
Total output per day 19%) 
Total steam consumption per hour SOO Tb. 
Temperature of cooling water : 55 deg. Fah, 
Quantity of coal (slack costing 13s. 6d. per ton) 
consumed per day in running the entire plant, 
including auxiliaries .. . .. 74 tons 


The quantity of ice made per ton of coal consumed works 
out, therefore, as follows :—(A) For the combined plants and 
auxiliaries over 25 tons per ton of coal; (B) for the absorp- 
tion plant and auxiliaries 18 tons per ton of coal. 

Considering the ordinary nature of the steam power 
generating plant, and the quality of the coal used, these 
results are remarkable. The result, it is found, is 
that more than twice the quantity of ice can now be made 
per ton of coal consumed than was formerly the case. In 
addition to this, a considerable economy has, we are 
informed, resulted due to the saving of labour, oil, stores, 
and upkeep, and by making the absorption machines take the 
place of the former steam condensing plant. These economies 
should greatly assist the company in competing with the low 
price of ice now ruling in Aberdeen, namely, about 7s. 6d. 
per ton. Since these tests were carried out, arrangements 
have been made for utilising the condensed steam from the 
generators of the absorption machines. This water leaves 
the generators at a high temperature, and is now used for 
feeding the boiler—one boiler is sufficient for the entire 
plant. As a result, the fuel consumption has been still 
further reduced, and is now only 7 tons per day. 


We understand that Ransomes and Rapier, Limited, who | 
have now carried out several important exhaust steam plants, | 
including one of 300 tons capacity for the Mersey Docks and 


Harbour Board at their Woodside Lairage, Birkenhead, are 


at present constructing a very large plant for dessicating the | 
air supplied to the blast and steel furnaces at the Brymbo 


Steel Works, near Wrexham. This plant will be worked 
principally by the exhaust steam of the blowing engine, which 
will be supplied to the absorption machine at only about 
2 Ib. pressure. 








A NEW ELECTRICAL TARGET. 


LAST Wednesday we were invited to inspect a new type of 





indicating target which is being put upon the market by | 


Rose’s Recording Target Company, Limited, of 13 and 14, 
Abchurch-lane, King William-street, E.C. This accurately 


records to a small fraction of an inch the position of the | 


bullet mark in relation to the bull’s-eye in stationary targets 
and in relation to running men or deer targets. In addition 
to indicating the hits, it also shows the positions of the 
marks made by the bullets that miss, and provides the rifle- 
man with a convenient means of ascertaining the results of 
all his shots. The apparatus is claimed to be far less com- 
plicated than a sectional target, and there are only two line 
wires. The indicator, which is shown in Fig. 1, reproduces 
on a dial a copy of the position of the hole made by the 
bullet. This is done by a small white disc on the end of a 
light pointer which moves behind a semi-transparent screen, 
through which it can easily be seen. It will be gathered from 


the illustration, Fig. 2, which shows a model target of this | 





description, that for stationary target practice a bull’s-eye or 
solano card is provided, which can be brought into the 
vertical position ready for firing by pulling the card, to be 
seen in Fig. 2. When the apparatus is used as a running 
target the bull’s-eye target lies horizontally, as in 
Fig. 2. Under these conditions a scenic screen is used, and 
the object to be fired at emerges from one cover and enters 
another on the opposite side of the apparatus. A replica of 
the running man is printed on the indicator dial, and records 
are taken in exactly the same way as when the stationary 
target is in use. When the solano card is in the vertical 
position, as shown in Fig. 3, the bullet passes through this 
card, and also through the strip of paper behind it on which 
the running man is painted. On the other hand, when the 


moving target is being fired at, the bullet simply passes 
through tlie moving paper. 


wound off a roller A, Fig. 4, and re-wound on a receiving 
barrel. It will be seen from this drawing that at the left 


there is a vertical comb B which carries a row of contact 

















Fig. 1 


fingers. So long as there is no hole in the paper, all these 
fingers are held out of contact with a metal bar at the back. 
After a shot has been fired at the fixed target or bull’s-eye, a 
button C placed near the indicator at the firing end of the 
range is pressed. This sets the driving mechanism in motion, 
and the paper is rolled on the receiving roller until the hole 

















Fig. 2 


reaches the row of fingers, one or more of which immediately | 


In the case of the model illus- ; 
trated one square foot of paper is exposed. This paper is | 


a gear wheel which revolves in a horizontal plane and carries a 
milli-ampére meter H. In this way the horizontal position of 


| the bullet hole is reproduced at the indicating instrument. 


In the event of the centre of the target having been struck, 
the paper will travel 6in. before coming to rest, and the 
needle of the milli-ampére meter behind the indicating target 
will also travel 6in. across the back of its target or dial. If 
the target is struck 8in. from the edge of the paper, the 
pointer travels 8in. before coming to a standstill, and so on. 
This gives the position of the shot from right to left. 


| Obviously the indicating target can be made larger or smaller 


than the object target, and geared to travel at a proportionate 
rate. As regards the vertical position of the shot this is 
recorded electrically. There is a resistance inserted between 





Fig. 4—CAN-ICE TIPPING PLANT 


each pair of contacts, mounted on the comb B, so that the 
higher a contact finger is from the base of the apparatus, the 
higher is the resistance in circuit with the milli-ampére meter, 
and as a consequence the higher will be the position of the 
instrument’s needle when it comes to rest. Ifa hole is made 
in the centre and near the top edge of the target, and the 

















Fig. 3 


button is pressed, the paper and needle travel 6in. in the 
horizontal direction, the mechanism then comes to rest, and 
the needle of the milli-ampére meter comes down to a 
position corresponding to the height of the contact finger, 
which bas passed through the perforation. 
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Fig. 4 


To reset the instrument the button is again pressed and 


pass through the hole and make electrical contact on the | the paper travels to a gauge hole, a series of which are 


metal bar at the back. A magnetic clutch D immediately 
releases the driving mechanism, and the paper is brought to 
a standstill. It will be seen from the drawing that there is 
a string belt E running between the driving shaft at the 
target and indicator. The pulley on the indicator is carried 


punched at regular intervals in the paper strip, and the 
pointer on the indicator, having by this time travelled across 
its dial, automatically returns to zero, ready for the next 
shot. The electrical connections are almost self-explanatory. 


| It will be seen that when one or more of the fingers on the 


on a shaft provided with a worm wheel, which latter meshes with | comb B pass through a hole in the paper @ circuit is 
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Fig. 1 


| 
The armature N | The wheels co-axial with the drill spindle do not, however, | 
is attracted and the clutch circuit broken. At the same | revolve directly on it, but on a sleeve through which the drill | 
time the requisite amount of resistance is imserted in the | spindle can slide, This sleeve is supported at the lower end | 
milli-ampére meter circuit to cause it to register the proper | in an upwardly tapering journal, and at its upper end, in a 
height of the shot on the indicating dial. On depressing | parallel journal in which it is held by lock-nuts. A key at 
the key C the clutch and motor circuit is completed and the | the tapered end of the sleeve works in conjunction with a | 
paper is set moving again, the switch S being closed. The | key-way cut along the length of the spindle. It will thus 
pressure used in the milli-ampére circuit is four volts, a | be seen that the handle A provides for the reversal of the | 
resistance R and lamp L being connected in this circuit. | motion, while the handle B permits two speeds to be obtained | 
The resistance R is adjustable, which enables the needle of | for the rotation of the spindle without the operator’s leaving | 
the indicating instrument to beadjusted. It will be observed | his position at the saddle. These speeds are arranged to give 
that three lines are shown between the target and indicating 
instrument, but the line E may be dispensed with by using | 
an earth connection. It will, of course, be understood that 
when the running man is being fired at the paper is moving, | 
but it automatically comes to rest when the bullet hole | 
reaches the comb, when the position of the hole made by the 
shot is indicated as previously described. 


established through the electro-magnet M. 














A NEW RADIAL DRILLING MACHINE. 


IN the accompanying engravings we illustrate a new form 
of radial drilling and tapping machine, recently patented 
and constructed by Loudon Brothers, Limited, of Johnstone, 
N.B. A feature of the design lies in the fact that all motions 
connected with the adjustment and speed of the tool can be 
operated from the saddle. 

The base plate is a solid casting provided with planed T 
slots on the top and sides, and has provision made for the 
use of a box table. Bolted to the base plate by a wide base 
is the column upon which the sleeve carrying the radial arm 
revolves. This column is of large diameter and strong | 
section, and as will be seen from the engraving, Fig. 1, the 
bearing surfaces of the radial arm are also very liberal, | 
so that great rigidity is given to the design. It is, however, 
in the radial arm itself that the chief interest of the machine | 
is to be found. This is of patented construction, and from 
Fig. 2 some idea of its design will be obtained. It will be 
seen from the cross section that the jib is formed with 
unusually large bearing surfaces on the underside, and that 
the saddle extends the full width across these surfaces. In 
this way the upward thrust is distributed over a larger area | 
than is usual, while the resistance to torsional stress is also | 
greater. Another important feature claimed by the makers | 
for this design is that it enables the driving gears to be 
brought close up to the nose of the spindle, instead of being 
situated at the top, thus giving a very steady drive to the 
drill or tap. 

Following out the driving and feeding arrangements a 
little more in detail, it will be seen that the power after | 
being transmitted through a change-speed gear-box attached 
to the base plate, is carried up the centre of the column, 
whence it is taken by gear wheels on to a vertical keywayed 
shaft outside*the column. This shaft is provided at its upper | 
extremity with a spring cushion intended to absorb shocks | 
occurring on the reversal of motion at the saddle. The other 
end of this shaft is carried in a bracket supported from a 
collar surrounding the foot of the column sleeve—see Fig. 3. 
By means of bevels power is transmitted from this vertical 
shaft to a horizontal key-wayed shaft journalled on the front 
side of the radial arm. 

The further steps in the transmission of the power will be 
understood on reference to Fig. 2. The horizontal shaft on 
the jib passes through two bushed journals on the top of the 
saddle. Between these two journals a groupof three bevel 
wheels and a clutch are arranged so that power may be taken 
in either direction to a short vertical shaft journalled in the 
saddle close to the drill spindle. Two different sized gear 
wheels are keyed to this short vertical shaft. Each of these 
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the correct ratio between drilling speed and tapping speed, a 
constant for all diameters. 

— Coming now to the feed details it will be noticed that the 
origin of the feed power is a gear wheel keyed to the spindle 
sleeve just above the top journal. This wheel is in mesh 
with an exactly similar wheel carried at the upper end of a | 








four corresponding wheels rigidly keyed to a second verti 

shaft immediately in front of that already mentioned, Th 
second shaft terminates outside the saddle casing where ” 
carries a small bevel wheel. This in turn meshes with is 
similar wheel at the end of a short horizontal shaft journaled 
in two brackets, cast solidly with the saddle casing. ]t is to 
be noticed that the second bevel wheel is attached to the hori 





Fig. 3—GEAR FOR ROTATING JIB 


zontal shaft by a nut and key, so that, if desired, the line of 


| transmission of power feed may be broken at this point. The 


other erd of the horizontal shaft is provided with a worm 
which gears with the worm wheel D. This worm wheel is 
mounted loosely on a vertical shaft E, but can be connected 
to it by means of the friction cone arrangement shown 
immediately below it. The top end of the shaft FE carries, 
first, a worm F, and, secondly, a gear wheel G. Ordinarily 
these two items cannot be simultaneously in use. In the 





Swain Sc. 


Fig, 2—DETAILS OF THE SADDLE AND JIB 


drawing the worm F is shown transmitting the feed power 
on to a worm wheel H carried at the end of a short shaft 
rotating in horizontal journals cast as part of the saddle 
casing. The left-hand end of this horizontal shaft is pro- 
vided with a pinion which meshes with a rack formed on 4 
sleeve surrounding the upper part of the spindle. This sleeve 
























































gear wheels is in mesh with a corresponding wheel loosely 
rotating co-axially with the drill spindle. A clutch is disposed 
between the wheels on the drill spindle so that the line of 
transmission may be completed through either pair of gears. 





short vertical shaft passing through the saddle casing. | is prevented from rotating with the spindle by reason of the 
Inside the casing this shaft carries four loose gear wheels, | flat teeth of its rack, but it can move up or down with the 
any one of which may be connected to it by operating the | spindle, ball thrust bearings being provided beneath and 
handle C. These four gear wheels work in conjunction with ' above it. It will now be seen that with the friction cone 
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forming part of the hand wheel J, screwed up power is taken 

from the drill spindle, and, passing through the various 
details described, is returned to it so as to exercise a down- 
ward thrust on the tool. No provision is made for reversing 
the direction of the feed excepting that due to the reversing 
of the direction of rotation of the drill spindle. ; 

In addition to the above power feed, hand feed is provided 
for in a neat and compact manner. The shaft E is mounted 
and held in an excentric sleeve K jou nalled vertically on the 
saddle casing. This sleeve carries a lever handle L, and by 
rotating this handle through 60 deg. from the position shown 
the worms and wheels at each end of the shaft EK are set free 
and out of mesh. A further rotation of 60 deg. throws the 
gear wheel G into mesh with a similar gear wheel M carried 
on a fixed axis on the top of the saddle casing. This second 
wheel in turn gears with a third N, and from this a pair of 
bevel wheels transmit the power on to the same horizontal 
shaft as does the power feed worm F. In this way, by 
rotating the handle L through 120 deg., hand feed can be 
applied from the wheel J, the friction cone during this system 
of feeding being, of course, unscrewed. The intermediate 
position of the handle L is intended for use when tapping, so 
as to allow the spindle freedom to follow the downward 
motion of the tap. A spring stop is provided on the handle 
L to indicate the three different positions. 

We have yet to mention the means adopted for the 
following movements :—Traversing the saddle on the jib, 
revolving the jib, and raising and lowering the jib. The first 
of these, traversing the saddle, is effected by the star handle 
P. This handle controls a small pinion at the back of the 
saddle which meshes with a horizontal rack attached to the 
jib between its vertical shear surfaces. The handle Q con- 
trols the revolving of the jib. It is attached to a shaft 
which, passing to the back of the saddle, there carries a worm 
gearing with the worm wheel R. This worm wheel rotates 
ina bracket forming part of the saddle casting, and is pro- 
vided with an internal key which engages in a keyway cut 
along a horizontal shaft journalled at the back of the jib. 
This shaft is shown at A, Fig. 3. From it, it will be seen, 
bevel wheels transmit the poweron to a keywayed vertical 
shaft, which at its lower end carries a pinion B gearing with 
a circular rack C rigidly fixed to the base of the column. 
It will be seen from this figure also that, as usual, the jib is 
carried on a sleeve surrounding and extending the full depth 
of the central fixed column. The operation of raising or 
lowering the jib on the sleeve is effected by power. From 
the shaft already mentioned as passing up through the 
centre of the column, a train of gear wheels at the top 
of the column transmits power to a threaded shaft 
passing vertically downwards through a nut arranged 
in a suitable position on the jib casting. This shaft is seen 
in Fig. 1, which also shows a plain keywayed shaft directly 
in front of the column. By means of a handle on this 
second shaft the train of wheels controlling the raising and 
lowering gear is thrown into or out of mesh with the central 
power transmitting shaft. This adjustment can be effected 
while the machine is running. 

There are twelve changes of speed obtainable from the 
gear-box carried on the base plate, so that with the two- 
speed gear on the saddle twenty-four different changes are 
arranged for. The four changes of feed are 4, 4, oy, and 
,3< of an inch per revolution of the spindle. The spindle is 
of 0.4 carbon steel, is balanced, and is bored Morse taper to 
suit the drills. 


INSTITUTION OF ELECTRICAL ENGINEERS. 





A PAPER of considerable interest to those associated with 
the important problem of street lighting was read before the 
Institution of Electrical Engineers last Friday by Mr. Haydn 
T. Harrison, It contains some instructive figures relating 
to the Borough of St. Marylebone, where the incandescent 
gas street lamps have lately been replaced by metallic fila- 
ment electric lamps. 

In order to ascertain the illumination given by the gas 
lamps, an outside testing authority, intimately connected 
with the gas industry, was instructed to test at random 100 
street gas lamps in the district. The results showed an 
average for the single 44 cubic feet mantles of 50 candle- 
power and 76.6 for the double mantles. The author also 
carried out a similar test, and with the single mantles he 
obtained an average of 45 candle-power and with the double 
76 candle-power. It was decided that the single lamps should 
be replaced by two 115-volt 35-watt Osram lamps in series, 
and the double lamps by two 55-watt lamps. The existing 
gas lamp-posts being the property of the Council, and having 
been maintained in good condition, it was decided to retain 
them. The light from the tungsten lamps having a profile 
curve favourable to street lighting, it was only necessary to 
accentuate this by means of reflectors. 

On the other hand, the use of something which would 
counteract the effect of high intrinsic brilliancy of the light 
source on the iris of the eyes was considered desirable, and a 
properly designed so-called reflector was, therefore, adopted, 
It was estimated that the capital cost of converting 1964 
lanterns and connecting them to existing distributors would 
be £8000, but it is stated that, owing to the excellent 
systems adopted by the mains engineer of the Council, the 
work was actually done for £5788, or an average of less than 
£3 per post. The work was completed in three months, 
which represents an average of nearly 200 posts a week. 
The excellent results obtained have led the Council to decide 
to convert the remaining 1385 lanterns in the district, but, 
owing to these not being adjacent to existing distributors, 
new ducts and mains were necessary. 

_As these would eventually have to be laid for private 
lighting and power supply, it is difficult to allot the right 
amount of capital charges to the public lighting, but the 
author states, even if the whole of this were allotted to public 
lighting based on a twenty-five year loan, and the cost of the 
electric fittings be repaid in three years, £1640 would still be 
available for electric supply, if the existing gas rate were still 
charged for lighting. This is equivalent to .9d. per unit for 
the first three years, and 1.174. per unit thereafter. The 
1964 lamps, when lighted by gas, cost the Council for gas, 
lighting, extinguishing, cleaning, and maintenance, £8818 
perannum. The gas contractors, when asked for a revised 
tender, reduced their price considerably, but were unable to 
compete with the tenders of the electricity department, which 
por ncaa to £7350 per annum, made up approximately as 
ollows ;— 








Per post. 

£. £8. d. 

A. Electrical energy at 1.42d. per unit .. .. 3950 200 
B. Lighting, extinguishing, cleaning, paint- 

POEM ce et et Sie wamtn lee aertloy See ee! O2R GS 
©. Tampremewele 26. 5s, sc ek, soeter, os TD .. OBS 
D. Repayment of cost of electric light fittings 

UO a me es wc oe ee , ORO? OSS 

Total .. .. 7350 315 0 


It should be remembered that 1964 street lanterns included 
in this charge contain lamps of various candle-powers, as 
shown by the following table :— 


Measured at Candle-power 


20 deg. at 10 deg. 
885 two 80-watt lamps .. .. .. .. 185 .. .. .. 220 
401 two b5-watt lamps .. .. .. .. Th .. «- « 19 
1138 two 35-watt lamps... gt OL cant am apt ee 


The proportionate cost of each lamp per annum is approxi- 
mately as follows when taking energy at 1.42d. per unit :— 


70-watt. 110-watt. 160-watt. 
s. &. s. d s. d. 
er eee 28 6 45 0 64 0 
Bae. Xs 16 0 16 0 16 0 
Ro ed as 12 0 amy, ack 12 0 ate 15 0 
a 6 6 eile 66 oe. Cee 6 6 
Total.. 63 0 79 6 101 6 


In the above figures the price charged per unit is 1.42d. 
This figure was not arrived at with any idea of the cost to the 
electricity department, but in order to repay the cost of the 
services at an early date. It will be noted that if the charge 
per unit had been 1d., which is more consistent with the 
cost of generating, the sum of £3950 per annum would be 
reduced to £2780, which allows £1170 per annum for repay- 
ment of cost of services, &c., the cost of the repayment of the 
fittings being already allowed for. This will easily wipe off 
the cost of the services in five years. 

The author points out that, as a consumer, a street lamp 
is very attractive, the load factor is good, no expensive 
meters or other apparatus are necessary, and it is not likely 
to have to be cut off owing to termination of tenancy or 
vagaries of that description. By the introduction of these 
metallic filament lamps in Marylebone a saving of £1500 a 
year has been made in the lighting rate, and at the same 
time the illumination of the streets has been improved. The 
1964 gas lamps gave a total of 109,000 candle-power, and the 
1964 electric lamps gave a total of 146,000 candle-power at 
20 deg., and 193,883 at 10 deg. The illumination has 
naturally been increased directly in proportion to the increase 
of candle-power, as the position, height, &c., of the lamps 
remained the same. A portion of the paper is also devoted 
to the electric lighting of Oxford-street, where converging 
carbon flame arc lamps are in use. 

Whilst discussing highly illuminated streets and the use 
of high candle-power units of light the author makes refer- 
ence to the use of high-pressure gas lamps, and draws 
attention to some tests which were carried out by Mr. J. 
Morris, from which the latter gentleman draws the con- 
clusion that the high candle-power of a high-pressure gas 
lamp varies 50 per cent., depending on the quality and 
pressure of the gas. His figures show that from 30 to 34 
candle-power per cubic foot of gas consumed per hour is a 
very average result when working at a pressure of 4in. of 
mercury. As the author’s own figures tend to corroborate 
this, he takes as an example a 1500 candle-power Keith lamp, 
which gave on test between 720 and 780 candle-power with a 
consumption of 23 cubic feet per hour. This, compared with 
a flame arc lamp giving 5 candle-power per watt at 1d. per 
unit, would have to be supplied with gas at 7d. per 1000 cubic 
feet in order to produce the same light for equal cost, and 
the author therefore points out that even high-pressure gas 
lamps do not compare favourably in cost, which embody the 
improvements of the last few years. 

Among other interesting points which the author touches 
upon is the use of open type arc lamps and tungsten lamps. 
He states that two districts bordering on Marylebone | 
are lighted by the former, in each of which nearly 1000 
of these lamps were erected, and are still in use. In one 
of these districts where they are spread over nearly 
25 miles of streets, the cost per mile of lighting is about 
£880 and the minimum illumination resulting in this case 
being .05 candle feet. Reference to the Marylebone figures, 
where the same class of street is illuminated by means of the 
tungsten lamps, shows that with a minimum illumination of 
.08 candle feet nearly half as much again is obtained at a cost 
of £414 per mile, or less than half. In the other neighbouring 
district the arc lamps are spread over nearly 37 miles of 
streets, and are arranged to give two different degrees of 
minimum illumination, namely, in the important thorough- 
fares .012 candle feet and .008 in the other thoroughfares. 
At the prices charged this works out at about £450 and £350 
per mile respectively. Comparing this with Marylebone, 
where the illumination even of the side streets is more than 
double the first and sometimes triple, the cost does not exceed 
£204 per mile. 











NORTH-EAST COAST INSTITUTION OF ENGI- | 
NEERS AND SHIPBUILDERS. 


A MEETING of the members of the North-East Coast | 
Institution of Engineers and Shipbuilders was held in the | 
Literary and Philosophical Society’s rooms, Newcastle- 
upon-Tyne, on Friday evening last. The President, Colonel 
R. Saxton-White, occupied the chair, and there was an 
exceptionally large attendance. Following the transaction 
of the usual routine business, which included the passing of | 
a resolution authorising steps being taken to ensure the 
permanence of the Institution as a corporate body under the 
authority of the Board of Trade, a paper on the ‘‘ Economical 
Working of Reciprocating Marine Engines and their Auxili- 
aries ’’ was presented by Mr. D. B. Morison (vice-president). 

As this paper is of more than ordinary interest, we give a 
lengthy abstract of it on page 606. 

In the discussion which followed, Mr, W. Scott-Younger, 
of Glasgow, said that in former papers, notably that by 
Professor Weighton on ‘‘ Condensers,’’ read before the Naval 
Architects in 1906, and that on the ‘‘ Influence of Air on 
Vacuum,’’ read by Mr. Morison before the Naval Architects 
in 1908, the problems of vacuum production had been 
separately treated. The present paper brought the subject 
up to date, showing the effect of carrying into practice the 
principles of design laid down in those papers. To superin- 
tendent engineers who had to obtain economical results from 
cargo steamers it should be particularly valuable at the 





present time. In the early days of compound and triple 
engines in cargo boats, the number of auxiliaries was small, 


and means of heating the feed water were not to hand, 
€.g., most cargo steamers then had in their engine-rooms 
only a ballast donkey, service donkey, and feed donkey, 
in addition, of course, to the steering engine. Since that 
time the number of auxiliaries had gradually increased, one 
result being that 15 to 20 per cent. of the total steam generated 
in the boilers went to the auxiliaries, and was available for 
heating the feed water. Under these early conditions it 
was little wonder that marine engineers should follow what 
Mr. Morison called ‘‘ the usual and traditional practice of 
using a low vacuum,’’ making the condenser into a feed 
heater, and the ideas thus inherited had persisted down to the 
present time. Many marine engineers had dimly apprehended 
that there was economy in working their engines with a good 
vacuum, but others retained more than a suspicion that the 
gain in increased power was more than absorbed by loss of 
temperature in the feed water. This paper was a clear, logi- 
cal, and for the most part non technical statement of the 
present position, and should go far to remove any doubt as 
to the advantages of high vacuum in reciprocating engines. 
It seemed to him quite convincing on the point. In the 
first place, the old difficulty about cooling the feed water was 
done away with, because it was shown from actual cases that 
there was more than enough waste heat in the exhaust from 
the auxiliaries to heat the feed to a point as high as the 
ordinary pumps would take it. To many this did not require 
to be more than stated, especially when it was remembered 
that the latent heat in 1 1b. of steam would raise 8 1b. or 9 1b. 
of water from 100 deg. to boiling point. Next it was shown 
that increased vacuum was accompanied by decreased steam 
consumption. This was proved by reference to actual cases. 
Tests conducted by the late Mr. Willans, Mr. Morcom, 
Professor Weighton, and Dr. Mellanby were adduced in 
evidence. All the evidence on this point agreed that a sub- 
stantial reduction in steam consumption followed from an 
increase in vacuum. In amount this ranged from 1 to 1.77 
per cent. increase per inch of vacuum. It was, of course, 
clear that vacuum in the condenser was no use in itself. It 
must reach the piston, and here again low-pressure 
indicator diagrams, showing a back pressure of 21b. 
absolute were produced. In some cases low-pressure cylin- 
der ports and passages might require to be designed, so 
that the flow of exhaust steam did not exceed a given amount ; 
but this was a point that could safely be left to engine 
builders, who would no doubt appreciate the chance of 
obtaining the excellent results shown. The features of the 
Contraflo condenser were well known, but the importance of 
the de-vaporising chamber and feed temperature regulator 
could not be too much insisted upon. These features of the 
condenser really began where other designs left off, and the 
Contraflo accomplished by scientific design what other con- 
densers either failed to do, or could only do with large 
quantities of circulating water. In his sea-going days they 
had great difficulty in obtaining 22in. of vacuum in the 
tropics. It was frequently no more than 20in., in spite of 
the fact that independent circulating pumps were fitted, and 
were driven at their highest speed. No doubt the design of 
the condenser was faulty, but there were, as stated by Mr. 
Morison, many steamers afloat at the present time in which 
the same conditions prevailed. He had frequently occasion 
to examine the abstract logs of steamers, and while several 
showed a reasonably good vacuum, none of them had a high 
vacuum, and several showed only about 20-22in. The 
method adopted for heating the feed-water had an important 
influence on the economy ofany cargo steamer. The general 
question of feed-heating did not arise out of the paper, but 
the particular method of utilising exhaust of the auxiliaries 
was scientifically sound. The plan proposed was clearly 
indicated in the drawings, and should commend itself to all 
marine engineers. 

Mr. A. K. Bruce (London) followed, and pointed out that 
the analogy with land practice wa3 a very close one, since 
no wise person supposed that heat units on sea differed from 
those on shore, and the uses of auxiliary exhaust steam 
suggested in Mr. Morison’s paper were in some measure 
commensurate with the utilisation of waste gases in 
economisers, as in land practice. Both systems—other 
things being equal—were conducive to the maintenance in a 
given plant of high vacuum and hot feed-water. He quoted 
the reports of the Institution of Mechanical Engineers’ 
research committee on marine engine and boiler trials as 
being confirmatory of the economy associated with, first, 
high-steam pressure; secondly, large expansion ratio; and, 
thirdly, low-exhaust pressure. He thought that, in face of 
these determinations and the further evidence which had 
been now produced in Mr. Morison’s paper, it was incompre- 
hensible that there should be support given to the theory 
that feed water should be heated by the method of increasing 
the back pressure on the low-pressure piston. All available 
evidence was against any such view, and the paper further 
demonstrated that both with comparatively high referred 
mean pressure—as in the Indrabarah—or relatively, low 
referred mean pressure—as in the Djerissa—the methods 


; recommended by Mr. Morison were producing an unusually 


high order of economy. 
The discussion was continued by Messrs. T. Westgarth 


| (Middlesbrough), M. Gibb (Hartlepool), Quelch and Esplin, 


all of whom generally supported the views expressed by the 
author of the paper, and the further discussion was deferred 
until the December 16th meeting of the Institution. 








OIL-CARRYING STEAMER.—The tank steamer Esturia, built by 


| Sir W. G. Armstrong, Whitworth and Co., Limited, to the order 


of the British Burmah Petroleum Company, Limited, is now 
loading in Tyne Dock, and will very shortly leave for Rangoon. 
The vessel represents all that is latest in the construction and 
design of tank steamers, and has been very specially arranged for 
the carriage of not only oil in bulk, but also in tins. For this 
purpose the hatches and internal arrangements of the holds have 
been so worked out that either cargo can be carried without any 
structural change in the vessel, and without any fear of destruc 
tion to the tin cases. The vessel has been designed for carrying a 
total of 300,000 tins, in addition to an ample supply of fuel. She 
is specially sub-divided by cofferdams, so that oil of different kinds 
can be carried in the tanks, and besides this speciai arrangements 
are made for the safe carriage of benzine. The vessel is fitted 
with triple-expansion machinery, which is designed to propel her 
at a speed of 104 knots when fully loaded, and the boilers are 
provided with apparatus for burning liquid fuel. A satisfactory 
trial trip took place recently off the Tyne, when the speed indicated 
above was easily maintained. The boilers can alsa be fired with 
coal should occasion require. On the trial trip held under these 
conditions the machinery gave, so we are informed, every satisfac- 
tion, The general arrangement of the ship has been carried out 
with a view of providing ample accommodation both for an Eastern 
crew, and for captain, officers and engineers, 
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THE ECONOMICAL WORKING OF RECIPRO- 
CATING MARINE ENGINES AND THEIR 
AUXILIARIES.* 

By D. B. MORISON, Vice-president. 
CONSIDERABLE attention is now being given to the influence of 
vacuum on the steam economy of triple and quadruple marine 
engines, and as there appears to be diversity of opinion on the 
subject amongst marine engineers, it is well worth investigation. 

The usual and traditional practice is to carry a low vacuum in 
the condenser, because it produces a high temperature of air pump 
discharge water, this practice being associated with the assumption 
that any vacuum above, say, 25in. in the condenser is a source of 
waste in the steam economy of the engines, whilst a few inches less 
make no material difference, because the feed water becomes so 
much hotter. 

In considering this question it must be remembered that from 
15 to 20 per cent. more steam is generated in the boilers of a 
steamship than is supplied to the main engines, this amount being 
used in the various steam auxiliaries. If an auxiliary high- 
pressure engine, such as a fan engine or a steering engine, exhausts 
into acondenser, about 80 per cent. cf the heat in the steam sup- 
plied to the engine is lost in the condenser, and if the engine 
exhausts into low-pressure receiver of the main engines, this per- 
centage loss is approximately the same. In the latter case, 
however, the compound principle is introduced and the power 
developed by the steam ought to be obtained with more economy, 
but as considerable water is discharged into the receiver with the 
exhaust steam, and is often allowed to pass through the engine 
without being trapped, it is very questionable indeed whether 
much actual steam economy results from the arrangement. This 
is of very minor importance, however, compared with the fact 
that, if the beat in the exhaust steam from the auxiliaries can be 
absorbed by the feed water, the 80 per cent., instead of being 
wholly wasted in the condenser, is wholly utilised by being returned 
to the boiler. 


TABLE I.—SEMI-PASSENGER STEAMER, 5000 L.H.P. 
Estimated steam consumption, 14 1b. per I.H.P. per hour = 70,000 1b. per hr. 
Pressure maintained in exhaust steam receiver .. .. = 21b. per sq. in. 
Heat Units Available in the Exhaust Steam and 

From Auxiliaries. 


Water Drainage 





Lb. per 


Auxiliaries. way meme B.T.U. 








Evaporator steam at 6 tons per 1000 I.H.P. per 








ce eee aoe 2,800 | 218 3,304,000 
Water drainage from evaporator coils ae ae 3,360 259 870,240 
Water drainage from I.P. casing discharged by 

water trap, estimated at 3 per cent. at 50 Ib.} 

hy il Rae aaa 2,100 298 625,800 
Steering engine exhaust... .. .. 1,000 218 | 1,180,000 
Independent feed woe eee 95U | 218 | 1,121,000 
Independent circulating pump exhaust .. ..| 1,800 218 | 2,124,000 
Fan engine exhaust .. .. .. .. .. . 1,300, 218 | 1,534,000 
Electric light engine exhaust 800 «218 | = 944,000 

14,110 — 11,703,040 
Vacuuni in condenser ee eee Te 
Temperature of feed-water discharged by air pump 87 deg. 
Before Mixing. 
B.T.U. in feed-water = 70,000 x 87 .. .. .. .. = 6,090,000 
B.T.U. in auxiliary exhausts and drains .. .. .. = 11,703,040 
Total B.T.U... ee = 17,793,040 
After Mixing. 
Temperature of feed-water 17,798,040 211 deg. 


~ (70,000 + 14,110) _ 
TABLE II.—CARGO STEAMER, 1500 I.H.P. 


Estimated steam consumption, 14 1b, per I.H.P. per hour = 21,000 Ib. per hr. 
Pressure maintained in exhaust steam receiver .. .. = 2]b. per sq. in. 


Heat Units Available in the Exhaust. Steam and Water Drainage | 


Jrom « 1{uriliaries. 


| j 
| Lb. per 











our Institution. the results of one of his firm's triple-expansion 
engines, and I am greatly indebted to Messrs. Belliss and Morcom 
for the complete report of an engine trial, as set forth in an Appen- 
dix.* It is worthy of record that every engine manufactured by this 
company is thoroughly tested under all loads by a trained staff 
and with the whole equipment necessary for obtaining the greatest 
accuracy, the methods employed being those recommended by the 
Institution of Civil Engineers Committee for Steam Engine and 
Boiler Trials. 

Broadly, Mr. Morcom shows that in a Belliss triple-expansion 
high-speed engine the increase in steam consumption per brake 
horse-power is at the rate of 1.77 per cent. per inch of decrease in 
vacuum from 28in. down to 21.5in., which were the high and low 
limits of the tests. 

With a view of meeting the objections of those marine engineers 
who hesitate to be guided by land engine results, I recently pre- 
sented to Armstrong College a new low-pressure cylinder with 
enlarged ports and passages for the quadruple marine type engine 
on which so much valuable research work has been carried out 
in the past, and we are once again indebted to Professor Weighton 
for kindly offering to test the effect of this cylinder on the College 
engines under varying vacua when arranged as three-cylinder 
triples and four-cylinder quadruples. The cylinder was only fitted 
a few days ago, so that the exact results will be given by Professor 
Weighton at our next meeting, but the preliminary tests afford 
confirmatory evidence of the economy obtainable with high vacuum 
both in triples and quadruples. 

It is difficult to obtain absolute accuracy from marine engines, 
but through the courtesy of the owners and their superintendents, 
I am able to include in Appendices C, D, E, the results of three 
representative types of steamship, the engines of which were 
designed for high vacuum, namely :—(1) s.s. Indrabarah, Austra- 
lian twin-screw frozen meat steamer, with a engines 
of 5000 indicated horse-power, by Richardsons, Westgarth and 
Co., Limited. (2) s.s. Anglo-Patagonian, cargo steamer, with 
quadruple-expansion engines of 2000 indicated horse-power, by 
the North-Eastern Marine Engineering Company, Limited. (3) 
s.s. Djerissa, cargo steamer, with triple-expansion engines of 1100 
indicated horse-power, by the Central Marine Engineering Com- 
pany, Limited. 

The results are as communicated, the original logs are on the 
table, and all the particulars were obtained with great care. On 
referring to the appendices, it will be seen that the records in 
each case are exceptionally good, and as the Contraflo system of 
condensing and temperature regulation was fitted in each of the 
ships, it is clearly evident that the economical possibilities were 
realised, and that the system contributed to the general excellence 
of the performances. 

For the purposes of this investigation the points of interest are 
the vacua carried in the condensers, and the pressures recorded on 
the low-pressure diagrams. Broadly, on voyage conditions, in 
| each of the three ships a condenser vacuum of 94 per cent, or 
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Auxiliaries, | hour. Temp.; B.T.U. | 
Evaporator steam at 7 tons per 1000 [.H.P. per} | 
EE ae ae ee 218 1,156,400 
Water drainage from evaporator coils .. ..| 1176 259 304,584 
Water drainage from I.P. casing discharged by} | 
water trap, estimated at 3 per cent. at 50 Ib.) | 
pressure .. .. .. .. oo +e ce cof G30 | 298 187,740 | is al al 
Steering engine exhaust .. oo ce +e oe] ©6380 | 218 448,400 | 
Electric light engine exhaust ..| 300 | 218 354,000 | Fi 
| ea g- 1 
3466 | — 2,451,124 | 
= eae | 28}in.—barometer 30in.—can be carried in sea water of 60 deg. 
i wopeauetvaleseam- inant CC ee 28.25in, and 91 per cent., or 27}in. vacuum in sea water of 80 deg., and at 
Temperature of feed-water discharged by air pump 87 deg. | these vacua the pressures recorded in the low-pressure diagrams 
Before Mixing. | are approximately 13 Ib. and 12} 1b. respectively below the atmos- 
B.T.U. in feed-water = 21,000 x 87 .. .. .. .. = 1,827,000 | pheric line. The condenser vacuum was 274in., the revolutions 60 
B.T.U. in auxiliary exhausts and drains 2,451,124 | per minute, and a pressure of 131b. is recorded below the atmo- 
: ——- spheric line. On the trials of the s.s. Indrabarah, the revolutions 
Total B.T.U... .. .. - s+ s+ s+ = 4,278,124 | of the engines were 90, and the vacuum 28hin., and yet, under 
After Mixing. | these high-speed conditions, the pressure on the low-pressure 
Temperature of feed-water 4,278,124 = 175deg. | diagram was 13 lb. below the atmospheric line, so that within the 


(21,000 + 3466) 

The highest temperature water the ordinary single-acting 
marine ram feed pumps will draw with the usual small head is 
170 deg. But if the head is increased as by an elevated direct 
contact heater, an independent float controlled feed pump will 
deal with the water at as high a temperature as exhaust steam at 
a pressure slightly above atmospheric can heat it, so that in both 
the above examples it is possible to raise the entire feed water to 
a temperature exceeding the pumping limit by condensing 
amongst it exhaust steam from the auxiliaries, and this can be 
accomplished in association with a high vacuum in the condenser 

The all-important question therefore is, what is the influence of 
high vacuum on the steam consumption of triple and quadruple 
marine engines’ I have very carefully examined data published 
by the leading authorities on this subject, and there is complete 
agreement that in a triple and quadruple engine having suitably 
designed and proportioned low-pressure cylinder ports and 
exhaust passages, the power of the engine increases and the con- 
sumption of steam per brake horse-power decreases with approxi- 
mate uniformity up to the highest vacuum that can be reasonably 
carried on a steamship, the rate depending on the ratio of expan- 
sion and the number of cylinders in which the expansion is 
effected ; the order in economy in reciprocating marine engine 
practice being compound-triple quadruple. 

It is unnecessary to set forth all the supporting evidence, but 
reference may be made to the classical research on this question 
carried out by that eminent investigator, the late Mr. Willans, in 
which he definitely proved that in his central valve compound 
engine the consumption of steam per brake horse-power decreased 
with increased vacuum at the rate of fully 1 per cent. per inch up 
to 27in., which in those days was prthes Ad ge high vacuum for 
compound engines and was the high limit of the experiments. 

Dr. Mellanby has also favoured me with the results of vacuum 
tests made on the compound engine at the Technical College, 
Glasgow, and which confirm the experiments made by the late 
Mr. Willans. 

In order to ascertain the latest practice of the builders of land 
engines, I asked Mr. R. K. Morcom if he would communicate to 


| range of ordinary practice, the design and proportions of the 
| low-pressure ports, passages and valves present no difficulty. 

| It is needless to dogmatise on these results, but there are many 
hundreds of steamships in which the condensers cannot carry more 
than 20in. to 22in. in the tropics, and in which there is no provision 
for the utilisation of the heat in exhaust steam. If these con- 
densers had been designed to carry 27in. in the tropics, and if the 
engines had been suitably proportioned, and the feed heating 
arrangements adequate, the saving would unquestionably have 
been approximately 10 per cent. There are, therefore, economic 
possibilities in reciprocating marine engines that have been 
allowed to remain latent, but which, nevertheless, afford definite 
opportunities for materially decreasing the coal bill, and thereby 
increasing the profit earning power on the capital invested in 
steamships. 

In the absence of an accurate mercury column, and such stability 
of ship as will enable a correct observation to be taken, I have 
found that to record the temperatures in, say, two places along a 
condenser top, is preferable to reliance on the average vacuum 
gauge, and chief engineers should always include these tempera- 
tures in their logs, All that is necessary is the permanent inser- 
tion of small brass tubular pockets in the condenser top in which 
the thermometers are placed amongst water or, preferably, 
mercury, and when the temperatures are recorded, the correspond- 
ing vacua may be ascertained from the usual tables. (Table III.). 
This involves a slight inaccuracy, however, as the tables are based 
on the pressures and corresponding temperatures of water vapour, 
and not of a mixture of air and water vapour. But as the amount 
of air at the top of a condenser above the tubes is, under normal 
conditions, very small indeed compared with the amount of water 
vapour, the inaccuracy is negligible, and the method is certainly 
far more reliable for sea service than the indications of an ordinary 
vacuum gauge. Records should not be taken, for this purpose, 
lower down in the condenser amongst or below the condenser 
tubes, because of the gradual increase in air pressure, therefore 
the ge go wap readings should be strictly confined to the exhaust 
pipe and the condenser top. 

Whilst I am fully conversant with the possibilities of condensers 
having a relatively small amount of tube surface and a great, 
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amount of water passing through the tubes, such, for example, as 
are now permitted in warship practice, my long experience in 
mercantile marine engineering enables me to express my convic. 
tion that the warship proportions sometimes advocated for con. 
densers on mercantile steamships fitted with reciprocating engines 
are not conducive to commercial success. The first essential jp 
any condenser is such a disposition of the surface as will result 
in the greatest overall efficiency, but the mere fact that a‘con- 
denser has a large surface per horse-power is no criterion of jtg 
condensing capacity, because much of it may be ineffective, ag 
is the case in the majority of the marine condensers at present 
in use. It is the treatment of the air in a condenser which jg go 
vital to its efficiency, and from this point of view that condenser 
is the best which provides the air pump with air at maximum 
density. 
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Fig, 2 
TABLE IL].—Temperatures and Pressures of Saturated Steam. 


Vacuum. Inches; Absolute | Tem- | Vacuum. Inches Absolute) Tei 








| of mereury pressure. perature.) of mercury pressure. perature, 
when barometer Lb. per | Degrees | when barometer Lb. per | Degrees 
is at 30in. sq. In. Fah. is at 30in. sq. In, Fah. 
29.8 0.0982 1.277 110.5 
29.7 0.1474 1.3 1.5 
6 0.1965 1.3 113 
5 0.2456 1.4: 114 
9.4 0, 28 iE 115 
9.3 0.3438 1 116.5 
9.2 0. 392% 1 117.5 
BS 0. 1 118.5 
oO Oo, 1.6 119.5 
3.9 0. 1.7 121 
38 0. as 122 
Yj 0. 1.8 123 
8.6 } 0. 1. 124 
8.5 v0. 1. 125 
4 0. 1. 126 
3 0 2. 128 
4 0. 2. 129 
1 0 2 131 
s.0 0. 3 133 
a; 2. 134 
a2 = : 2 135.5 
¥ 106 24.6... 2 1: 
1. 107.5 | 24.4 2 1: 
1.3 109 24.2. 139.5 




















Air pump efficiency is in effect a governing factor in any con 
densing plant, and although in turbine installations the quantity 








TEMPERATURE 
REGULATOR 





Fig. 3 


of air leaking into the system may and should be very small, yet 
in ordinary reciprocating engines it is normally considerable, and 
it is folly to assume that the tightness which can be obtained by 
careful tuning up on the trial trip will continue to be maintained 
under average working conditions at sea. Tropical sea water has 
also a highly prejudicial effect on air-pump capacity, by reason of 
the smaller difference in temperature of the water flowing through 
the tubes and the aérated vapour outside the tubes in the lower 
part of the condenser. For example, with a vacuum of 28in. and 
sea water at 50deg., there is a temperature difference of 50 deg., 
whereas with a vacuum of 27in. and sea water at 85d 
a temperature difference of 30 deg. only, or 40 per cent. léss. 
physical fact is largely responsible for the great fall in vacuum 
that invariably takes place in the tropics, and so universal is this 
fall that marine engineers accept its evil consequence as inevit- 
able ; but they are by no means inevitable, and can be overcome 
in an extremely simple manner, 
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+ondensers and air pumps are interdependent, in that both 
ong gee in ile to produce the best available results. 
For stable conditions the amount of air entering a condenser in a 
‘ven time must be the same as the amount withdrawn by the air 
Seep in the same time, otherwise air would accumulate in the 
Pndenser and the vacuum would fall. Under all conditions there 
must always be air in every condenser ; but its non-conducting 
properties are SO very detrimental that in order to obtain the 
highest efficiency of heat transmission through the tubes the 
quantity of air which remains in a condenser should be reduced to 
an absolute mini ; The cc s shown in Figs. 1 and 2 are 
designed with this object. ; 

Fiz. 1 is a condenser for a torpedo-boat destroyer. It is 
cylindrical in section, and is fitted with air concentrating plates 


must b 











pump discharge water is kept at the highest temperature con- 
sistent with the maintenance of the highest available vacuum in 
the condenser. 

Although manufacturers may fit abnormally large air pumps 
with the object of maintaining vacuum in the tropics, a consider- 
able fall is inevitable in high temperature sea waters, unless the 
temperature of the air pump can be reduced below what is 
possible with the standard designs now in use. The temperature 


regulator naturally decreases the size of air pump necessary in all 
temperatures of sea water, but, in my opinion, an air pump driven 
by the main engine should in the mercantile marine be of suffi- 
cient size to deal with the normal amount of air when in sea water 
from 55 deg. to 60 deg., without the assistance of the temperature 
regulator, 


In such waters, therefore, the temperature regulator 
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co arranged that the velocity of the incoming steam drives the | is very helpful when abnormal air leakage occurs, but in tropical | 
normal air 


air uniformly towards a very narrow outlet, where it is very 
high'y concentrated and densified. Another result of the guide | 
plates is that much of the water of maximum temperature formed 

in the upper part of the condenser is caught on the plates, and is | 
prevented from producing undesirable effects lower down. 

Fig. 2 illustrates one of the main condensers for the turbine | 
steamer La France, built by Messrs. Chantiers de L’Atlantique, 
St. Nazaire, and containing 21,000 square feet of tube surface. | 
This condenser embodies a special devaporising compartment and | 
a water-charged receiver in the base of the condenser to which 
further reference will be made. : 

Fiz. 3 illustrates the application of a condenser having a | 
temperature regulator to the engines of the s.s. Tamele, owned | 
by Messrs. Elder, Dempster, of Liverpool, and as the vessel trades 
in very hot waters, the condensing plant enables a vacuum of 
27in, to be maintained in sea water of 90 deg. 

Although independent air pumps are necessary in turbine ships, 
yet in reciprecating engines the single air pump worked by levers | 
from the main engines is still the standard practice, and long | 
experience has proved it to be simple and reliable, requiring but 
little attention at sea and little cost in upkeep. This practice still | 
prevails, even in the largest steamships, and it is of interest to 
note that the s.s. Balmoral Castle, which has one of the latest and 
finest examples of reciprocating engines afloat, still retains the air 
pumps driven by the main engines, | 
_The air withdrawing capacity of any reciprocating air pump of | 
given size depends on the difference between the vacuum that can | 
be produced in the pump barrel on its suction stroke and the | 
vacuum in the condenser. But if water of condensation entered | 
the pump at the temperature corresponding to the vacuum in the 
condenser, it would obviously boil as svon as the pump bucket 
commenced its suction stroke and the resultant vapour, by filling 
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Fig. 5 


the barrel, would impair the inflow of air from the condenser. 

If, on the other hand, the water entering the pump were so cold | 
that it did not boil during any portion of the vacuum producing | 
stroke of the air pump, then the vacuum produced in the barrel | 
would be much higher than in the condenser and the flow of air 
into the pump would be a maximum. Therefore, an air pump 
can be rendered very flexible in air withdrawing capacity by tem- 
perature, and if there are means for controlling the temperature, | 
then the air withdrawing capacity of a single pump can be regu- | 
lated in accordance with the quantity of air to be withdrawn. | 
The condenser illustrated in Fig. 3 contains a divided-off receiver | 
in its base which is always completely filled with water of conden- | 
sation, At a distance above this water receiver is a diaphragm | 
which catches the water of condensation formed in the condensing 
chamber above it. There is a pipe connecting the top of the water 
collecting diaphragm and the water receiver, and in the pipe there 
is inserted a two-way cock or valve, one way leading to the air 
pump suction pipe and the other to the water receiver. If there 
is a clear way between the water collecting diaphragm and the 
water receiver, all the water of condensation passes through the 
receiver and is reduced in temperature before it passes into the 
air pump, the flow through the receiver being caused by the head 
represented by the distance the water collecting diaphragm is 
above the receiver top. If, on the other hand, there is a clear 
way between the collecting diaphragm and the pump, all the 
water of condensation passes at a maximum temperature into the 
pump. The temperature of the pump and therefore its air with- 
drawing capacity is under complete control by the partial or the 
full use of the temperature regulator, and extended experience has 
demonstrated that by this simple apparatus the vacuum can be 
raised in the tropics by from 1}in. to 3in, and often more, depending 
on the amount of air prevailing, and at the same time the air 





temperatures it becomes a necessity, even with 
leakages, 


Referring again to the condenser designs fitted with air concen- | 


trators, it has now been shown that the withdrawing effect of an 


| air pump can be greatly increased by reducing its temperature. 


But its function is to withdraw air, and it will withdraw air in 


maximum quantity only when the condenser delivers that air to it | 


as free as possible from water vapour. Therefore the inter- 
dependence of air pump and condenser is obvious, and the action of 


| the one so influences the action of the other that both must be 
| correctly designed if the available results are to be realised. 


There are three accepted methods by which heat in exhaust 
steam can be absorbed by feed water, namely:—(1) By steam 


| nozzles submerged in a body of feed water on the suction side of | 
the feed pump ; (2) by the ordinary water shower system in an | 


elevated direct contact heater on the suction side of the feed 


pump; (3) by a tubular surface heater on the discharge side of | 


the feed pump. 
For the purpose of this investigation, let it be assumed that the 
condensing plant of a steamship fitted with reciprocating engines 


is able to maintain under voyage conditions 28}in. of vacuum in | 


sea water of 60deg., and 27}in. vacuum in sea’ water of 80deg., 

and that the water discharged by the air pump is 10deg. below 

the vacnum temperature, or 87deg. and 102 deg. respectively. 
Fig. 4 shows one illustrative arrangement of the 1500 indicated 


conical form, so that at its base the inward and upward velocity 
of flow is much greater than the downward and outward flow. 
Air accumulates at the top, whence it can be discharged con- 
tinuously through a small cock leading to the hotwell or filter, 
thus preventing the loss of the small quantity of water that flows 
out with the air. 

The particular design of heater and filter—Fig. 5—was prompted 
by a desire to obtain a simple apparatus in which exhaust steam 
could be utilised (a) to heat a body of feed-water quickly and (6) 
to afford an easy means for its filtration. In practice it is much 
favoured by engineers at sea, as it gives them an excellent oppor- 
tunity of watching the condition of the feed-water as influenced by 
the use of an excessive quantity of oil or oil of inferior quality. 
All the exhausts from the auxiliaries, as well as the steam from the 
evaporator, discharge into a receiver, and between the receiver and 
the auxiliary condenser is an ordinary spring valve, loaded when 
at sea to, say, 2 lb. per square inch above atmosphere. Steam from 
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| the exhaust receiver flows direct to the heating nozzles in the 
| heater, and reference to Table IJ. shows that it contains sufficient 
| heat to raise the temperature of the feed from 87 deg. to 175 deg. 
| But the pumping limit is 17U deg., so that a small proportion of 
the available heat must be sacrificed. Of the total available heat, 
however, no less than 95 per cent. can be utilised for heating the 
feed-water, with a condenser vacuum of 28}in. and ordinary ram 
feed pumps. 
| There are two ways of dealing with the small amount of surplus 
heat. If the valve between the exhaust receiver and the heater 
| is closed down a little, the surplus will flow into the auxiliary con- 
| denser ; but it can perform a more useful function, as, by opening 
the temperature regulator—Fig. 3--and allowing a portion of the 
| water of condensation to pass through the water-charged receiver, 
the temperature of the water discharged by the air pump can be 
| so reduced that all the-exhaust steam will be condensed in the 
| heater without the pumping limit of 170 deg. being exceeded. 

















Fig. 6 
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horse-power cargo boat proposition already referred to. The 
feed pumps are of the ordinary ram type, driven by the main 
engines, and if fitted with suction valves and passages suit- 
ably proportioned they will deal with water up to a tem- 


| perature of 170 deg. without trouble. The water discharged by 


the air pump passes into what is known as a cascade feed heater 
and filter. Fig. 5 shows this apparatus in detail. The air 

ump discharge water flows into the first compartment, in which 
ao oil, if there is any, floats on the surface and can be scummed 
off periodically. The water then passes into a heating reservoir 
fitted with pe steam nozzles, thence it flows through a filter 
box into the final suction chamber, which is usually fitted with a 
float controlled valve so as to prevent the feed pump from draw- 
ing more air than is actually required for cushioning purposes, 
Some air is necessary, and it can be admitted in controllable 
quantity by the snifting valve in the usual manner, but it is 
futile to expect the best available results either in boilers or 
engines if this air is allowed to pass into the boilers and back 
through the engine into the condenser. If there is a tubular 
heater on the pressure side of the feed pumps it should always be 
fitted with an air discharger, and if there is no such heater then 
the air vessel should be fitted with an air discharger. Fig. 6 
shows a simple device for that purpose. The air, on passing from 
the air vessel, is discharged into an air collector of preferably 


This method increases the available capacity of the air pump for 
withdrawing air, and is useful, even in low-temperature sea water, 
if conditions are such that increased capacity is necessary. Now, 
suppose the vessel to be in tropical waters of 80 deg., with a con- 
denser vacuum of 27}in. and an air pump discharge temperature 
of 102deg. If all the exhaust steam is condensed amongst the 
feed-water, its temperature would be raised to 187 deg., or 17 deg. 
above the pumping limit, so that in this case 83 per cent. of the 
available heat is utilised ; but under these conditions the air 
withdrawing capacity of the air pump should be at the maximum 
possible, so that all the water of condensation can with great 
advantage be passed through the water receiver—Fig. 3—and the 
air pump discharge water so lowered in temperature that it will 
absorb all or the greater part of the surplus heat. 

A live steam heater is shown in the illustration on the discharge 
side of the feed pumps, but its influence on economy does not 
come within the scope of this paper. 

Fig. 7 illustrates a diagrammatic arrangement of the 5000 horse- 
power proposition. In this case the feed pumps are independent, 
and are supplied with water under control from an elevated 
direct-contact heater in the usual way. Reference to Table I. will 
show that the heat in the exhaust steam and water drainage is 
sufficient to raise the temperature of the entire feed to 211 deg. 
under the conditions set forth, but, as the heater is under 
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atmospheric pressure, the limit of temperature is about 207 deg. to 
210 deg., a temperature which is well within the pumping limits of 
the independent feed pump, so that in this case §s per cent. of the 
available heat is utilised. At 27}in. vacuum the surplus heat is a 
little greater, but can be dealt with by the use of the temperature 
regulator, as already explained. 

It will be evident that the steam from the auxiliaries is some- 
what oily, and this is especial'y the case with the deck machinery, 
so that if this particular arrangement is used in port it is very 
advantageous if the direct-contact feed heater is fitted with an oil 
separator. For port use the water from the feed tank has to be 
discharged into the elevated heater by an independent pump, 
which can conveniently be fitted near the filter tank, and regu- 
lated by a float-controlled valve therein. 

Fig. 8 shows an arrangement having a tubular heater on the 
discharge side of the feed pumps. Both at sea and in port the 


aa 
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These calculations afford,incontestable proof that the feed water 
in _~ steamship can be heated up to pumping limits by the 
available auxiliary exhaust steam; so that to ignore the 
economical possibilities of high vacuum in the engines and to 
work at a low in the cond with the sole object of 
obtaining a high temperature of air pump discharge water, and 
then to throw away heat by deliberately discharging exhaust 
steam into the condenser because the feed water is already too 
hot to absorb it, is, in my opinion, a system of working marine 
machinery that involves a considerable and continuous loss of 
available profit to the shipowner throughout the life of the ship. 

The subject under consideration is one that directly appeals to 
the superintendent engineer, as whilst he cannot produce results 
beyond those which the machinery he controls is capable of giving, 
yet it is obviously his object to obtain initially such a design of 
machinery as is capable of yielding maximum results, and then to 
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Fig. 8 


auxiliary exhausts flow through this heater into the auxiliary con- 
denser and thence into the filter tank. As the temperature of the 
water passing through the feed pumps is raised by water drainage 
only, it isso much below the pumping limit that no head on the 
suction side is necessary. 

When using deck auxiliaries in port many engineers prefer the 


’ auxiliary condenser to be under a moderate vacuum. Fig. 9 shows | 


a simple apparatus for that purpose. A centrifugal pump is 
employed for circulating sea water through the condenser, and on 
the same shaft is another small centrifugal pump, which draws 
water from the filter tank and discharges it through a kinetic air 
ejector and again into the tank in continuous circulation. 


with the surface heater on the discharge side of the feed pump, 


the feed-water is drawn from the filter tank by an auxiliary feed | 


pump in the ordinary manner, but when applied to the arrange- 
ment in Fig. 7 for port use, and when the main engines are 
stopped, the water from the filter tank has to be discharged into 
the elevated direct-contact heater. For this purpose the pressure 
in the discharge pipe to the kinetic air ejector is maintained 
sufficiently high to force the water up into the contact heater. 


The amount of water discharged to the heater is, of course, | 
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Fig. 9 


equivalent to the amount condensed in the condenser, and its flow 
is regulated by a float control valve in the filter tank. 

In such an arrangement the temperature obtainable is within a 
few degrees of the temperature corresponding to the vacuum 
carried, but as the heater, when of the direct contact type, must 
be at such a height that the influence on the vacuum will not 
interfere with the satisfactory working of the feed pump, the 
vacuum should be moderate and should be controlled by the use 
of a spring valve, which admits air when the desired limit of 
vacuum is reached. 

In all these arrangements the supply of exhaust steam from the 
steering engine, the ash hoist, the electric light engine and any 
auxiliary donkey that may be in temporary use, is somewhat inter- 
mittent and irregular, but as the evaporator provides a consider- 
able proportion of the entire low-pressure steam it can with great 
advantage be fitted with an automatic regulating valve, so that 
whenever the pressure in the exhaust receiver exceeds the 
assumed limit pressure of 2 lb., the steam supply to the evaporator 
coils is throttled and the supply of generated steam is immediately 
decreased. In this way the steam supply to the exhaust steam 
feed heater can be rendered uniform, notwithstanding that some 
of the auxiliary engines work irregularly or intermittently. 


When | 
this apparatus is applied for port use to the arrangement in Fig. 8 | 
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l work it so that his owners are placed in the best position for 
| achieving maximum commercial success. 
I therefore trust that, in the interest of engineering progress, 
the contributions to the discussion will be so liberal as to afford a 
| solution to the question as to whether it is, or is not, commercially 
| advisable to adopt a higher range of vacuum in reciprocating 
| engines on shipboard than is at present customary, in combination 
| with the heating of feed water by the exhanst steam from the 
| auxiliaries. 
| 








SUPERHEATING IN THE PAST 





A CORRESPONDENT writes to us as follows:—This most 
interesting subject having been treated in your Editorials 
pretty regularly during the last fifty years, and, ‘‘ as several 
| years have now elapsed since the value of superheating as a 
| Means of reducing the consumption of fuel required to 
| produce a given power was recognised by engineers’’ 

—according to the remark you made forty-four years ago, 

ge 289, October 19th, 1866—might not your last article 

page 546) be supplemented by a few references to those pages, 
wherein your readers will find a vast amount of useful data 
| of a practical kind ? 
| May I refer your readers to page 280, October 16th, 1857, 
| in which an interesting article upon this subject commences 
| with :—‘‘ The subject of superheated steam is far from being 
| @ new one.”’ 

The fully documented details of the Isherwood trials you 
| refer to should be consulted by all engineers in your issue of 
| October 26th, 1866. The Wethered ‘‘ combined steam "’ or 
| ‘* stame ’’—that is, mixed steam gas and saturated steam— 
| tested in H.M.SS. Dee and Black Eagle, was stated in the 
| “‘ Album of the Exposition de Paris’’ (1857) to economise 
| 40 per cent. of the fuel, the economy ranging from 30 per cent. 
| to 50 per cent. The ‘‘ Journal of the Franklin Institute ’’ 
| of that period contains full data of the temperatures, 
pressures, &c., of the mixed and unmixed steams. 

The Times newspaper of January 6th, 1857, and of 
August 12th, 1856, deals very completely with the results of 
trials on the Neusatz of the Danubian Steam Navigation Com- 
pany. The economies recorded are so high as to make one ask 
oneself if they do not refer to some future time (1956) instead 
of to 1856. The advantages relate to (1) fuel economy ; 
(2) water economy ; (3) smaller boilers ; (4) use of ‘‘ common 
pressures.’’ The ideal whichis discernible in many of these old 
accounts isa return to the low steam pressures of, Watt, practi- 
callya highly superheated vapour without appreciable pressure, 
otherwise a hot-airengine. The Times of April 23rd, 1859 (over 
fifty years ago), contains figures from the trials of the ‘‘ Scott’’ 
superheated steam generator, commencing the article with :— 
‘The want of superheated steam has long been felt, and the 
enormous comparative advantages of working engines on such 
@ plan has long been known.’’ For very highly superheated 
steam at high pressure Jacob Perkins was the pioneer in 
| England. The Railway Magazine (London), page 255, 
September, 1836, gives interesting figures on Perkins’ steam 
systems, as also in the issue of June 18th, 1836, and other 
dates. Perkins, in February, 1837, made a remarkable com- 
munication to the ‘‘ Proceedings ’’ of the Institution of Civil 
Engineers on steam production in locomotives, and urged 
superheating because it developed power without the conden- 
sation as with saturated steam. 

Superheating in the past, for marine, stationary and loco- 
| motive boilers accounted for a mass of literature of all kinds, 
| far greater than the literary output on the subject at the 
present time. It is interesting to recall that the very first 
| number of THE ENGINEER, January 4th, 1856, published a 
| question from a correspondent as to the volume required for 
| a series of red-hot pipes for heating steam up to from 550 to 
650 deg. This is curious reading by the side of statements 
printed not long since, to the effect that such temperatures 
were never heard of before Herr Schmidt ‘‘ invented ’’ them 
some ten years ago. Trevithick appears to have been the 
first to apply very highly superheated steam to a portable or 
locomotive type boiler, as revealed by his letter to Davies 
Gilbert, dated December 14th, 1828; and, very curiously, 
the Trevithick patent of 1832 is for the common form of 
looped U pipes used to this day in locomotive smoke-flues, 
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but with six bends instead of only two and four as now 
employed. 

Your last article suggests that ‘‘ a knowledge of how and 
why superheating was tried for the first time would not be 
without interest.’’ Well, Denys Papin evidently knew what 
he wanted to accomplish in 1705 when he ‘‘ introduced a red. 
hot mass of iron into the ‘piston’ through an aperture 
closed by a steel-yard valve in the lid of the cylinder, where. 
upon the steam, striking it, underwent a greater dilation 
than in the ‘retort,’’’ i.e., boiler. Your suggestion that 
“lack of sufficient water in a boiler had something to do 
with”’ the first origin of superheated steam, is singularly 
reminiscent of the experiences related in some great antique 
tomes, ‘‘L’Art d’Exploitation des Mines de Charlton,” 
published in 1776, and presumably relating to much older 
practice, and of which copies are to be found in our latent 
Library. The subject on page 1103 is ‘‘ Moyens d’économie 
dans le fourneau de machines a feu,’’ and goes to show that 
the lower the water became in the boiler—‘‘ alambic ''—the 
greater the fuel economy, and the facts are thus stated with 
quaint simplicity :—‘ aussi l’Alambic ne briilera 
pas plus, brilera méme moins, avec peu d’eau—2 pieds— 
qu’avec beaucoup—4 pieds.’’ Presumably the economy was 
ultimately found greatest with only an inch of water and 
much hot steam followed—from time to time—with an inevit- 
able incident in these early experiments with superheated 
steam-bubbles on the crown plate. Hately, in 1768, com. 
bined both steam-drying and superheating in first passing 
the fire-tubes through the steam, and then again passing 
this dried steam through tubes in the fire itself. The idea of 
superheated steam thereafter generalised so much so that 
its development could only be briefly followed even in a 
special treatise. But because these early workers did not 
always term the steam as thus heated ‘‘ superheated,’’ but, 
instead, ‘‘ dilated,’ ‘‘expanded,’’ ‘‘ surcharged,’’ *‘ sub 
saturated,’’ ‘‘ elasticated,’’ ‘‘de-charged ’’ ‘‘ gasified,’’ ‘‘ de- 
hydrated,’’ ‘‘ sur-heated,’’ ‘‘hyper-generated,’’ ‘‘ raritied,”’ 
and innumerable other names, recent writers have urged 
that the importance of the increased temperatures em- 
ployed was therefore unknown to them. Now, Trevithick, 
in 1832, called superheating an ‘‘ expanding’’ process ; and 
posterity will probably show that he was not only the first 
regular builder of railway locomotives in the world, but also 
the first man to ascribe to superheated steam the particular 
physical change in which its economy lies, that is, increase 
of volume. Diagrams from cylinders worked with highly 
superheated steam, and others with saturated steam of the 
same pressure, often prove to be so exactly alike in the 
characteristics of the expansion line, and in total area, that 
not the keenest expert could affirm from which quality of 
steam the diagrams were made! Saturated or very highly 
superheated, there is frequently nothing to distinguish the 
two when made at the same cut-off. But, as the superheated 
steam is ‘‘expanded’’—to use the Trevithick term—by 
means of heat from the fire, before entering the cylinder, so 
the steam cut-off has to be made later, and thus more power 
is developed from a given Weight of steam—hence the fuel 
economy. To utilise rationally this increased steam volume, 
larger cylinders are now ordinarily employed. The drop in 
the superheated steam expansion line after cut-off, and just 
before it, is so often characteristic of saturated steam 
expansion that the explanation of the economy has really to 
be found in the expansion of the steam volume by heat 
previous to its entry to the cylinder. The longer cut-off and 
the larger cylinders, more than anything remarkable in the 
expansion line, prove the appropriateness of the old terms 
‘‘ dilated ’’ and ‘‘expanded ’’ steam as effected by the re- 
heating of steam. , 

Superheating in the past with locomotives is a lengthy, 
nearly interminable, subject. The London and North- 
Western Railway appears to have realised a steam economy 
of 50 per cent. (!) with one of the various types of Mc’Connell 
superheaters—according to the Illustrated London News of 
the year 1855. With highly superheated steam the latest 
‘““King’’ class Great Western Railway locomotives average 
12 per cent. fuel economy, and it would have been peculiarly 
interesting if that member, who at the Institution of Civil 
Engineers, March 27th, 1860, spoke of the superheaters em- 
ployed on Great Western Railway locomotives about the year 
1845, could have recorded the economies then realised by 
superheating. The whole subject, as concerns British loco- 
motives, is almost lost in oblivion, but a great deal of it, 
relating to the constructional side, will be found in Mallet’s 
‘* Practical Evolution of the Steam Engine ’’ (in French), 
1908, and King’s ‘‘ Forgotten Applications ’’ (in Italian), 1909 
—Institution of Civil Engineers and Patent Office Library- 
while good fortune may bring us something similar from Mr. 
Dugald Drummond also. Your own pages abound with the 
subject since your first issue. 








GEOLOGISTS’ ASSOCIATION, LONDON.—A meeting of the Associa 
tion will be held at University College, Gower-street, W.C., 
this evening, at 8 p.m, when the following lecture will be 
delivered :—*‘The Geology of Natal,” by Dr. F. H. Hatch, 
M. Inst. C.E. The Council will meet at 7 p.m. 


REFRIGERATING PLANT AT THE Hovsks OF PARLIAMENT.—An 
electrically driven refrigerating plant on the carbonic acid system 
has recently been installed at the Houses of Parliament by the 
Linde British Refrigeration Company, Limited. The compressor 
is of the vertical type with forged steel cylinder and fittings, anc 
is fixed to a cylindrical frame, which forms a tank for the con 
denser. There is one cold room in the basement, and a series of 
insulated cupboards or larders in the kitchen. The room is cooled 
by means of a circulation of pure cold air, arrangements being 
provided so that when the compressor is stopped the cooling of the 
rooms still continues. The larders are cooled by Linde brine 
accumulators, and the temperature in each compartment can easil) 
be regulated and varied at will. 


Kino’s CoLLEGE ENGINEERING SoctETy.—This Society held its 
seventeenth annual dinner on Saturday, November 26th, at the 
Trocadero Restaurant. There was a large gathering of past and 
present students of the engineering faculty, with Mr. Alexander 
Siemens, President of the Institution of Civil Engineers, in the 
chair, The guest of the evening, Professor Silvanus P. Thompson, 
F.R 8., in his remarks, pointed out, among other things, how easy 
it was for an engineer in the pursuit of fame and success to miss the 
finer culture and higher ideals of life. Mr. A. P. Williams then 
roposed the health of the staff, and Professor J, M. Thomson, 
.R.S., replied. The chairman then gave the toast of the 
Engineering Society, to which the President, Mr. G. H. Alabaster, 
suitably replied. After the health of the chairman had been pro- 
posed b Mr. M. K. Ingoldby and acknowledged by Mr. Siemens, 





an excellent musical programme was submitted, 
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IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Oorrespondent.) 
State of Trade. 


‘TE ironworks keep well engaged throughout the district 
ling the rapid approach of the end of the year. The 


ithstanc 
sot plaint by ironmasters is on the score of profits, which are 
on very small, and it needs a great deal of care to prevent loss. 
Demand is hardly likely to undergo much change during the 
» weeks of the year, and the chances are therefore that 


ining b r 
Ts will remain much as they are now up till Christmas. On 
ee whole, considering the prevalence of labour disputes, and the 
‘tion to business caused by the coming General Election, 


jnterru ; 
pci is better than many people had expected. On all sides 
satisfaction is expressed that the political turmoil will soon be 
over. 
Pig Iron. 
The pig iron trade is most responsive to sellers’ efforts to 
create a market and in this department some fair sales were made 


to-day—Thursday—in Birmingham. Prices are quite firm at 
recent rates, and a few makers ask an advance of 6d. per ton. 
There is not a great deal of new business passing, but smelters 
are making small sales, and these, coupled with renewing contracts, 
are sufficient to absorb the bulk of their productions. Quotations 
show not the slightest sign of weakening ; on the contrary, 
amelters assert that they expect higher rates in the first half of 
next year, and consequently they are averse to committing them- 
selves very far ahead at present prices. These are :—Forge iron : 
Staffordshire common, 48s, 6d.; part-mine, 51s. to 52s.; best all- 
mine forge, 85s.; foundry, 90s, ; cold blast, 1153.; Northampton- 
shire, 49s. 6d. to 50s, 6d.; Derbyshire, 51s. 6d. to 52s. 6d.; North 
Staffordshire forge, 50s. to 51s.; best, 58s. to 59s, 


Manufactured Iron Disappointing. 

Manufactured iron was again a very disappointing trade 
to-day in respect of bars. Local ironmasters seem to be well 
nigh giving up hope of recapturing the orders for common iron, 
« active are the Belgian salesmen, and the prices which foreigners 
continue to take are distressing. Belgian bars are £5 7s. 6d. and 
¢5 10s. delivered here, against £5 15s, and £5 17s. 6d., the 
minimum for South Staffordshire products. Native merchant bars 
are £6 5s. and marked bars £7 for second grade sorts, and £8 for 
best. Hoops ‘are £6 15s. for common and £7 4s, for reliable sorts, 
while tube strip stuff is £6 10s. to £6 12s. 6d., according to size of 
order. 


Galvanised Iron Better. 

The galvanised iron market in Birmingham showed a little 
reliable evidence of improvement in price. Some of the makers, 
however, declare that values were gradually re-establishing them- 
selves, and that we shall hear less of the late minimum of 
£11 2s, 6d. for doubles in bundles f.o.b. Liverpool, or equal. 
These same people demand £11 5s, to-day, and refuse to sell for 
jess, The standard figure of £11 10s, was rarely heard of in actual 
business connections, although it remains as a nominal market 
guide. Black sheets were again very greatly calied for at £7 15s. 
to £7 17s. 6d. doubles and £8 5s, lattens. 


Steel Trade: Sensational Report. 

A sensational report this week attaches to the raw steel 
trade, It is that one of the largest firms of galvanised and plain 
sheet iron makers in the South Staffordshire district has placed a 
contract in America for 10,000 tons of steel bars for rolling down in 
the mills into sheets, hoops, and strips. Surprising as the report 
is, it is believed to be well founded, and deliveries under the con- 
tract are said to be already in progress. The exact price which 
has governed the contract has not transpired, but it is believed to 
be in the neighbourhood of £4 11s. 3d. per ton, delivered on this 
side. This figure compares with £4 14s. per ton, delivered, for 
Belgian steel bars, and £4 17s. 6d. to £5 per ton for English makes. 


Rolled Steel. 

No change has occurred in the rolled steel trade. New 
business is quiet, aud must continue so as long as the dispute in 
the shipyards is unsettled. Sectional material for the constructive 
engineers is, however, in very good demand, and employment is 
steady. Quotations are named as: Angles, £6 12s. 6d. to £6 1ds.; 
girder plates, £7 2s. 6d. to £7 5s.; ship plates, £7 to £7 10s.; 
joists, £6 10s, 


Heavy Motor Conditions. 

Motor engineers should note with careful attention that a 
report on yey! motor traffic has just been prepared by the 
Association of Municipal Corporations, and is to the occasion of 
a deputation to the Local Government Board shortly. The con- 
clusions arrived at are that the Locomotives Act should be 
amended, so as to raise the licences for heavy motor cars with a 
certain style of tire to £100 per annum for the county in which 
they are chiefly used, with another 50 per cent. of that amount for 
each county through which they travel. The wheel with diagonal steel 
shoes is most strongly objected to, and it is the engine with this 
class of shoe which it is proposed to charge on the highest scale. 
Another power which is being asked for by local authorities is that 
of preventing heavy motor traffic on newly made roads with con- 
crete foundations until the roads have time to set. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 
MANCHESTER, Thursday, 
Pig Iron Slightly Firmer. 

OWING probably to more speculative movement in the 
warrant market, there was a shade better feeling apparent un our 
Iron Exchange on Tuesday. There was also more inquiry on spot, 
and holders were not inclined to commit themselves to any great 
extent forward. The position of Scotch brands is rather 
uncertain, and it is remarkable that Eglinton is quoted higher 
than Glengarnock—a thing which has probably not happened 
before in living memory. West Coast hematite also advanced 
about 6d. per ton, but there was no change to note in East 
Coast. In some cases Middlesbrough was quoted 6d. to 1s. 
higher, but buyers did not respond. Lincolnshire and Derby- 
shire sorts were steady. 


Finished Iron and Steel. 
Although there is no change to report, the market 
rules steady for all classes. 


Copper, Tin, and Lead. 
Copper: There was a fair inquiry reported for manufactured 
stuff, and, although the raw material was somewhat lower, 
— were generally unchanged. Tin and lead are both 
stea y. 


Quotations. 


, Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; Staf- 
fordshire, 54s,; Derbyshire, 54s. 6d.; Northamptonshire, 56s. 3d. to 
6s, 6d. ; eo open brands, 58s, 4d.; January-March, 
58s. 10d. Scotch: Gartsherrie, 62s.; Glengarnock 60s. 6d.; 
Fglinton, 60s., delivered Manchester, West Coast hematite, 67s. 








to 67s. 6d.; East Coast ditto, 64s. 6d. to 65s., both f.o.t. 
Delivered Heysham: Gartsherrie, 60s.; Glengarnock, 58s. 6d.; 
Eglinton, 58s. Delivered Preston: Gartsherrie, 61s.; Glengarnock, 
59s. 6d.; Eglinton, 59s. Finished iron: Bars, £6 15s.; hoops, 
£7 7s. 6d.; sheets, £8 to £8 2s. 6d. Steel: Bars, £6 15s. to 
£7 ; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d.; 
sheets, £8 to £8 5s.; boiler plates, £7 17s. 6d.; plates for tank, 
girder, and bridge work, £7; English billets, £5 5s. to £5 10s.; 
foreign ditto, £4 15s. to £4.17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £73; tough ingot, £62 10s.; best 
selected, £62 10s. per ton; copper tubes, Sha: brass tubes, 7d.; 
condenser, 8d.; rolled brass, 64d.; brass wire, 6}d.; brass turning 
rods, 6#d.; —— metal, 64d. per lb. Sheet lead, £16 10s. per 
ton, English tin ingots, £168 ibs. per ton, 


The Lancashire Coal Trade. 

There was again a large attendance on the Manchester 
Coal Exchange on Tuesday, and trade was good and in some 
branches active. There was also a good demand reported for all 
classes of house coal, and slack, owing to continued scarcity, was 
again in sellers’ favour. The tips at Partington have been 
exceedingly busy, a large quantity of coal having been absorbed 
for shipping, bunkering, and coastwise trade. 


BaRROW-IN-FURNESS, Thursday. 


Hematites. 
The past week has seen no change of moment in the 
condition of the hematite pig iron trade. There, however, is not 
the same amount of life noticeable that was the case a few weeks 
ago. The recent putting out of furnaces has seriously brought 
down the make of iron, but there is still sufficient being made to 
meet al] requirements. Locally the demand is steady. Steel- 
makers, who are pretty busy on rails, are taking regular supplies 
of iron. On general account there has been rather a falling away 
in the demand, and prices have eased down during the week. At 
present makers are quoting 65s, 6d. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron. For special qualities of iron 
there is a steady demand from several parts of the country, and 
the current price is about 69s. per ton. In warrants there is no 
business doné, Sellers are quoting 64s. 6d. per ton net cash, 
with buyers offering 64s. per ton. The stores of warrant iron are 
tightly held, and represent in the aggregate 34,380 tons. There 
has been an increase in these stores in Cumberland of late, where 
24,000 tons are held, as against 10,380 tons in the Furness storages. 


Iron Ore. 

Locally the demand for iron ore is not so good as it was. 
On general account, however, a good steady business is done, and 
good shipments are being maintained from the Duddon of Hod- 
barrow ores. The shipments from Barrow are only moderate. 
The demand for Spanish ore is brisk, but the supply is on the short 
side still. Last week one cargo arrived in Barrow only. The 
current rate for native qualities of ore is 12s. to 16s. for good 
average sorts, and the best ores are at 20s. to 21s. per ton netat mines. 
Spanish ores run up as high as 21s. per ton delivered to West 
Coast works. The importations of Irish ore are quiet. 


Steel. 

The steel trade is well employed so far as rails and some 
of the lesser branches of the trade are concerned. For rails there 
is a steady call, and good tonnages are regularly being sent away 
from Barrow and aiso from the Moss Bay Works up in Cumber- 
land. A fair amount is being shipped to the Colonies, This is 
usually forwarded in a coasting steamer from Barrow or other 
ports to Liverpool. Heavy sections are quoted at £5 7s. 6d. to 
£5 10s. perton. Light rails are at £6 5s. per ton, and repre- 
sent a limited trade, and heavy tram sections are at £8 10s. per 
ton, and quiet at that. Tin bars are in quiet request on home 
account. The demand for chilled wheels and axles has been satis- 
factory, and local mills are busy. For steel shipbuilding material 
there is no call at present. In many places this has had a very 
serious effect upon the steel trade, but so far as Barrow is con- 
cerned that is not the case. 


Shipbuilding and Engineering. 

In these trades there is nothing new to report. The 
recent orders received by Vickers, Sons and Maxim, Limited, 
represent a busy state of affairs for some time to come, and the 
sooner there is a settlement in the shipbuilding dispute the better 
for all concerned. Engineers are very full of work. 


Shipments. ; 

The shipments of pig iron last week from West Coast 
ports represented 6682 tons and steel 4402 tons, a combined 
total of 11,084 tons, and a decline on the week of 287 tons. The 
shipments of pig iron and steel this year now stand at 631,995 tons, 
as compared with 566,157 tons in the corresponding week of last 
year, an increase of 65,838 tons. 


Fuel. 
For coal there is a rather better demand from some 
sources. Prices are about the same. Coke is in lessened demand 
at 21s. 9d. per ton delivered for East Coast qualities. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

CURRENT business in the pig iron market remains on a 
limited scale, the political excitement and the labour position 
being adverse factors, and the market is content to go on quietly 
until the turn of the year. In the manufacturing industries, 
however, there is a good deal of activity, although it is not 
difficult to find unfavourable features. These are, to some 
extent, the result of the protracted shipbuilding dispute, 
which is causing orders and deliveries to be hung up. 
Ironfoundries, too, complain of slackness, more particularly on 
the heavy side. Work from engineers is on a small scale, 
although orders are numerous. The finished iron trade shows 
no improvement in regard to prices. At the annual meeting of 
the Midland Iron Company, Limited, the chairman said that, 
owing to the higher prices of pig iron and coal, the cost of 
production had been seriously increased during the year to 


} September 30th last, and, although the company had turned out 


some 20,000 tons of iron, the profit had been reduced on that 
turnover by £1250. 


The Coal Trade. 

So far as the South Yorkshire Steam Coalowners’ Associa- 
tion is concerned, no railway contracts have yet been fixed up, and 
there is no material change in the condition of the steam coal 
market. The demand for industrial purposes is fully maintained, 
and shipping tonnage is fairly g for the time of the year. 
Prices are officially unchanged, but spot lots are offering at cheaper 
rates. Current pit prices, 8s, 3d. to 8s. 9d. 


House Coal. 

Orders received at collieries are on a much larger scale, 
thanks to the wintry weather. London merchants are ordering 
more freely. A shortage of empty wagons and the heavy fogs 
recently have resulted in a diminution of outputs at the pits, 
which has served to strengthen the colliery prices. 


Gas Coal, Slacks, and Coke. 
There continues an excellent inquiry for gas coal from 





foreign buyers, and full deliveries are being taken in home 
contracts. Slacks remain a very strong trade, especially so as 
regards best sorts, there being an improved demand for manu- 
facturing purposes, and from the cotton mills. Prices are on the 
up grade. Quotations at pits :—Best washed smalls, 5s, 6d. to 6s. ; 
best hard slacks, 5s. 6d. to 5s, 9d.; seconds, 3s. 9d. to 4s, 3d. 
Coking smalls are steady at unchanged prices, and coke is stronger 
at 12s. 6d. to 13s. for best washed, and 11s. to 12s. for unwashed 
per ton at the ovens, 


The Iron Market. 

Now that the stocktaking period is close at hand con- 
sumers are not desirous of entering into further commitments for 
pig iron, and in afew cases deliveries are on a smaller scale, but 
generally speaking furnace owners have not much to complain 
about. Business in iron and steel scrap has been quiet for some 
time = being probably held in check by the high prices ruling. 
Best brands of hematite remains at 79s. to 80s. West Coast, and 
74s. to 75s. East Coast. Other quotations are :—Lincolnshire, 
No. 3 foundry, 50s, 6d.; ditto, No. 4 foundry, No. 4 forge. 
mottled, and white, 49s. 6d.; basic, 52s.; Derbyshire, No. 3 
foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. to 49s., all per 
ton net, delivered Sheffield or Rotherham. Bar iron, £5 15s. 


The Steel Trade. 

In the steel trades there is a very hopeful undertone, and 
manufacturers are confident of a general expansion of business 
next year. This is usually a quiet period, in view of stocktaking 
operations at the end of the year, but a good many small orders 
are coming in from ergineers and others for repair work. The 
disappointing feature of general trade, such as railway and ordi- 
nary engineering, is the absence of any orders on a reasonably 
large scale, most requirements being still of a hand-to-mouth 
order. The armament works are very busy, and there is a season- 
able pe ary in the cutlery and plate trades, whilst no falling off is 
reccrded in the orders coming to hand for high-speed steel tools 
and other high classes of steel from oversea markets. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BUSINESS in pig iron has been somewhat slow this week, 
but that is what is expected at this season of the year, and the 
tone of the market is not depressed in consequence of the slack- 
ness ; indeed, every one is sanguine of a better time next year 
than has been experienced in 1910. Consumers are holding off 
and seem to have made up their minds to put off buying till the 
New Year has arrived, for then the parliamentary elections, the 
holidays, and probably the lock-out in the shipbuilding industry 
will be over, and a Guar judgment can be formed as to the 
course of business over the spring season. The smallness of the 
fluctuations in the prices of Cleveland pig iron in November was 
remarkable—the minimum quotation for Cleveland warrants was 
49s. 34d. cash buyers, that being on the 14th, while the best price 
was 4¥s, 9d. on the 30th. November, however, is usually a quiet 
month, and it is probable that even less will be done in December. 
Speculators in warrants have not been tempted lately to do much, 
seeing that the fluctuations have been within such narrow limits, and, 
furthermore, the dearness of money is against them. On Tuesday 
afternoon Cleveland warrants were raised to the best price of the 
month—49s. 9d. cash buyers—by what proved to be altogether a 
canard, a statement that the Shipbuilding Employers’ Federation, 
after receiving the new proposals of the men’s executive council 
from the Board of Trade, had withdrawn the lock-out notices, and 
that the difficulty of the last three months was at an end. There 
was no ground for such a statement, but it served to run up the 
price of warrants 24d. per ton, which, however, it did not lose 
when the falsity of the report was made known. No. 3 Cleveland 
G.M.B. pig iron for prompt f.o.b. delivery has been advanced this 
week to 49s, 9d. per ton, and at this is relatively cheaper than 
warrants. No, 1 is again forthcoming, and producers are getting 
53s. 3d. per ton for it; while No. 4 foundry is at 48s. 9d., No. 4 
forge at 48s. 6d., and mottled and white at 48s., all for early f.o.b. 
delivery ; but for deliveries over next quarter fully ls. per ton 
more must be paid. Considering that there has been such a rapid 
increase in the stock of Cleveland pig iron in Connal’s stores, the 
prices are very well maintained. 


Hematite Pig Iron. 

At present but few orders are being given out for East 
Coast hematite pig iron, but makers are generally well placed as 
regards contracts, and the outlook is encouraging for next year. 
There can be no doubt there will be a strong demand directly the 
labour trouble at the shipyards is over. Better prices are ex- 
pected, for if producers have been able to maintain their quota- 
tions during the last three months firmly when they have been 
passing through a rather trying time, there ought to be no diti- 
culty in securing more when the plate and angle mills are once more 
in full operation, as they will be very shortly after the lock-out 
is over. The hematite trade has not to contend with a large accu- 
mulation of stock, and the makers are somewhat independent as 
regards prices, as, indeed, they have been during the greater part 
of the year, for they did not aliow the output appreciably to 
exceed the consumption. For mixed numbers for current month’s 
delivery 63s. 6d. per ton is the figure quoted ; for next quarter, 
64s. 6d.; and for the following quarter, 65s. Consumers have 
offered 65s. for delivery over the whole of 1911, but producers 
would not entertain such offers in view of the generally expected 
improvement in trade, and they do not want to tie their hands, 
There is not much, if any, chance of prices dropping. 


Iron Making Materials. 

Merchants report that there is nothing new being done in 
iron ore, but deliveries are very heavy on account of old contracts, 
and consumers hesitate to pay the present high quotations for 
next year’sdelivery. The prices for next half-year’s delivery range 
from 21s, to 21s. 6d. per ton c.i.f., and that is relatively a hi, her 
figure than can be obtained for the pig iron. Ironmasters are, 
however, getting some relief in the matter of coke, for that is rela- 
tively cheaper than Cleveland pig iron, and manufacturers of it 
are pressing sales, as they have larger stocks than they care to 
hold, and whereas in the early part of the year they were getting 
19s, per ton for their furnace coke delivered at Middlesbrough, 
they are now content to accept 15s. 6d., and even lis, 


Manufactured Iron and Steel. 

Producers of finished iron and steel give favourable 
accounts of their business, and most of them, except those turning 
out plates and angles, are keeping their mills in full operation. 
Inquiries all round have become more numerous, and the outlook 
for next year is quite encouraging. Never was the production of 
galvanised and corrugated steel sheets in this district anything like 
as large as it is at present, and never were there such large 
deliveries, but it may be reported that the production has increased 
more rapidly than the consumption, and prices have fallen off some- 
what, for whereas early in the month £11 10s. less 4 per cent. f.o.b. 
for 24 gauge was being asked, now 5s. less will be accepted. In 
other branches the tendency is upwards. In Scotland the prices 
of bars for export have been advanced, but no steps in that direc- 
tion have been taken in this district. The f.o.t. price of steel bars 
is £6 5s., and of iron bars £7, both less 2} per cent.; steel hoops 
are at £6 12s, 6d.; steel strip at £6 10s.; steel joists at £6 5s., all 
less 24 per cent. f.o.t. The Cargo Fleet Iron Company has com- 
menced the erection of a third blast furnace and also an additional 
steel furnace, 
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Finished Iron Prices and Wages. 


The official accountants have notified to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 
North of England the result of their examination of the manu- 
facturers’ books for the two months ending October 31st last. This 
shows that the average net price realised for the manufactured 
iron which they delivered in'‘September-October was £6 5s. 10.9d. 
per ton, a most disappointing figure ; it is 2s. 11.0ld. per ton less 
than in the previous two months, and in accordance with the 
sliding scale arrangement wages at the mills and forges in the 
North-East of England have had to be reduced 24 per cent. from 
Monday last, while the rate for puddling is reduced by 3d. to 8s.3d. 
So poor a dgure as £6 5s. 10d. hasnot been reported since November- 
December, 1905, and as compared with the recent best—£7 6s. 9.1d. 
—which was in September-October, 1907, there was a decline of 
20s. 10d. per ton. The reduction was mainly due to the heavy 
drop in the realised prices for bars and angles, the former being 
5s. 73d. per ton less than in the previous two months, and the 
latter nearly 7s. 4d. less. Iron rails declined 8.27d. per ton, but 
iron plate prices went up Is. 34d. It may be noted that quoted 
prices for bars were advanced during the two months. A con- 
siderably increased production was reported for the two months, 
especially of bars, which in July-August formed nearly 62 per cent. 
of the total production, and in September-October close upon 
84 per cent. Owing doubtless to the shipbuilding difficulty, the 
deliveries of iron plates and angles were greatly curtailed. 
Thus, while iron plates formed 27} per cent. of the total produc- 
tion in July-August, they were only 8.37 per cent. of it in September- 
October. 


Shipbuilding. 

Notwithstanding the labour difficulty in the shipbuilding 
industry there has sprung up a strong inquiry for new vessels. It 
is generally conceded that the supply of steamers now is not equal 
to the demand, a great contrast to the state of affairs for the last 
two or three years, when they were far too many steamersseeking 
employment, and large numbers laid up in this and other countries. 
Shippers are asking where the vessels have gone to; there has not 
been anything like the present scarcity for many years, a sign that 
the trade of the world is rapidly advancing. Rates of freight are 
going up somewhat smartly, especially in the Mediterranean 
trades, and the outlook for steamers is very good. This is 
stimulating the demand for new steamers, and most of the ship- 
builders are well off for orders, some having enough to keep them 
going foreighteen months or two years. The Royal Mail Steamship 
Company and Messrs. Furness, Withy and Co. have entered into an 
arrangement concerning the South American trade, with the 
result that they have given out orders for six large steamers 
for the frozen meat trade between Argentina, London, 
and the European ports. Two of these will be built by 
Irvine’s Shipbuilding Company, West Hartlepool; two by 
Palmer's Shipbuilding and Iron Company, at Jarrow ; and two by 
Messrs, A. Stephen and Son, at Linthouse, on the Clyde. Some 
time ago the Royal Mail Company ordered six passenger liners to 
run between the Argentine and Liverpool. Messrs. Furness, 
Withy and Co, have alse ordered two 7000 to 8000-ton vessels. 
The Commercial Gas Company, London, has ordered a steel screw 
collier, and Messrs. Cosulich and Co., of Trieste, are asking tenders 
for an emigrant steamer, 500ft. long, while the Dominion Coal 
Company of Canada is in the market for a 7500-ton side tank 
collier. 


Coal and Coke. 


The coal trade is generally described as bad, demand 
falling considerably short of what it should be in the autumn. It 
would be better than it is if there were not difficulty in the matter 
of getting enough steamers to carry away all that has to be shipped. 
Not for years have the colliery people been so much in this respect 
as they are at present. This leads toa good many idle days at the 
collieries, and to the offering of large quantities of cheap coal. Thus 
best steam coal has gone down to 9s. 3d. and best gas to 8s. 104d., 
both f.o.b., while coking coal may be bought at 8s. to 8s. 6d. and 
bunkers at 8s. 3d. to 8s. 9d. These are poor prices at this season 
of the year. Best foundry coke can be bonght at 16s. 6d. f.o.b. 
and furnace at 15s, 6d., while there is a good deal of gas coke on 
offer at 14s, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

THE position of trade generally in Scotland is believed 
to be quite sound, and this view is supported, amongst other 
things, by the steady increase in the railway traffic returns. With 
the shipbuilding trouble out of the way, there appears no reason 
why there should not be a time of widespread industrial prosperity. 
The returns of Clyde shipbuilding during November are strikingly 
illustrative of the injury done by the lock-out, which has now 
existed for three months. The new tonnage launched in the past 
month is only about 1700 tons, compared with 40,000 tons in the 
corresponding month of last year. At the same time, it should 
be noted that shipbuilders have a large number of contracts on 
hand, not a few of them being of extra importance, involving great 
expenditure, and consequent great advantage to the trade. 


The Pig Iron Warrant Market. 


The Glasgow pig iron warrant market was quiet at the 
opening this week, with a poor inquiry. Subsequently a better 
feeling prevailed, and an improvement took place in prices. 
Business was done in Cleveland warrants at 49s. 6d. to 49s, 9d. 
cash, 49s, 9d. for delivery in four days, 49s. 7d. seven days, 
49s. 10d. to 50s, 1d. one month, and 50s. 44d. to 50s. 64d. three 
months. The improved feeling in the market was generally 
attributed to an impression that an early settlement of the lock- 
out dispute was likely to be attained through the good offices of 
the Board of Trade. 


The Scotch Pig Iron Trade. 


Business in Scotch makers’ iron has been well maintained, 
and it is reported that, in addition to steady home deliveries, 
several good contracts have been concluded for export. Output is 
fully maintained, there being 86 furnaces in blast in Scotland com- 
pared with 84 at this time last year. Prices have been steady. 
Free at ship at Glasgow, Govanand Monkland, Nos. 1 are quoted 
57s.; Nos. 3, 56s.; Carnbroe, No. 1, 60s.; No. 3, 57s.; Ulyde, 
No, 1, 62s.; No. 3, 57s.; Gartsherrie and Calder, Nos. 1 62s. 6d.; 
Nos. 3, 57s. 6d.; Summerlee, No. 1, 64s.; No. 3, 59s.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 81s. 6d.; No. 8, 
60s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No, 1, 64s.; No. 3, 59s.; Dalmellington, 
at Ayr, No. 1, 60s.; No. 3, 57s. 6d.; Shotts, at Glasgow or Leith, 
No, 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 63s. 6d.; 
No. 3, 58s. 6d. per ton. There has been a good demand for 
some of the makers’ special brands, which are held of importance 
for mixing purposes. 


The Hematite Trade. 

The current business in hematite pig iron is compara- 
tively small, but the tendency of prices has been firmer in the 
last few days. Cumberland warrants have been quoted in our 
market 64s. 6d. to 64s. 103d. cash f.o.b. at Cumberland ports, 
while Scotch hematite is quoted 68s. to 68s. 6d. for delivery at the 
local steel works. It is believed that makers are adding con- 
siderably to their stocks of h matite pig iron, but they have, at 


The Malleable Iron Trade. 


The accountant to the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board certifies that the average 
realised price at the works during September and October was 
£6 3s. 2.96d. per ton, and, in accordance with the sliding scale, 
this figure entitles the workmen to an increase of 25 per cent. in 
wages during the next two months. In addition to the arrange- 
ment to advance prices of exported iron goods to the extent of 5s. 
per ton, already intimated, the makers of malleable iron have been 
endeavouring to better their position by the institution of a 
system of pooling based upon a proportional amount of work 
allotted to the various firms. It is said that under this plan firms 
that fail to obtain their due amount would be compensated out of 
money pooled by others who have had an excess of employment. 
The matter has been found somewhat difficult of arrangement, and 
is not yet completed. It may be noted that there are sixteen 
manufacturing firms and companies represented in the combina- 
tion, while there are five firms outside the combination. Fresh 
business in finished iron this week is understood to have been on a 
moderate scale. 


Depression in Steel. 

The position of the steel trade has been getting worse. 
The want of specifications for shipbuilding material is severely felt 
by all the firms engaged in that class of work, and a large propor- 
tion of their plant is standing idle. The impression prevails that 
even with an early termination of the lock-out the steel trade is 
not likely at once to attain full employment, because shipbuilders 
have at their disposal considerable arrears of material which will 
have to be worked up before new orders are given out. Some 
makers who depend, to a large extent, on general structural work 
for home use and export, are finding business more difficult. The 
General Election is exerting an unsettling influence among both 
customers and workers, and the trade may not experience much 
improvement until after the turn of the year. 


The Coal Trade. 

The cold weather has greatly improved the business in 
house coals, and prices are harder this week, although good coals 
can still be bought about last week’s rates. Shipments have been 
on a fair scale, and the export quotations are generally somewhat 
better. Free on board ship at Glasgow, ell] coal is quoted 8s. 9d. 
to 10s.; steam, 9s. to 9s. 6d.; and splint, 9s. 6d. to 10s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 
A MARKED feature of the strike, and one affording the 
hope that the strikers were giving up their suicidal action, was the 
consent to allow certain pits to be placed in the hands of stokers 


Unless this were done, as it was pointed out, when the colliers 
came to a sane mind, the pits would not be workable. Some, 
indeed, are already in a bad condition. Moderate men, who avoid 
taking sides, are advocating this, and also urge the adherence to 
‘*Mabon” and his advocacy of constitutional measures. Admit- 
ting the existence of grievances, let them be corrected rationally 
by existing regulations. Old authorities say that a peaceful 
arrangement, to which all can subscribe, can be carried out if the 
opinions of the older and wiser men are followed. The same 
common-sense resolve to allow Cilely pit to be drained was also 
adopted at Tonyrevail. 


Latest Quotations. 

Though peace has not been restored, it would seem to be 
coming. ‘* Mabon” hasagain condemned the ‘‘ down tool policy,” 
and is supported by the older colliers, and at a recent meeting it 
was condemned and outvoted. It is to be noticed also that con- 
tracts are being entered into for next year. It is said on ‘Change 
that with one of the lower Admiralty second-class coals arrange- 
ments have been concluded for the supply of about half-a-million 
tons at 14s. 6d. It is added that prices at which shipments over 
next year have been fixed up by other leading collieries have been 
15s. 6d. and 16s. 3d. A few days now are likely to show a hopeful 
turn; the younger and belligerent sections of the men are 
sensible ; the advocacy for at least a peaceful Christmas is spread- 
ing. On Tuesday best Admiralties were steady at 16s. 6d., and 
seconds, which are improving, were quoted up to 16s., inferior 
about 15s. Latest:—Best Cardiff steam, 16s. 3d. to 16s. 6d.; 
seconds, 15s. 6d. to 16s.; ordinary large steam, 14s. 9d. to 
15s. 3d.; best drys, 15s. Yd. to 16s. 6d.; ordinary drys, 15s. to 
15s. 6d.; best Monmouthshire black vein, 15s. to 15s. 3d.; Western, 
14s. to 14s. 3d.; best Eastern, 13s. to 13s. 3d.; seconds, 12s, 6d, 
to 12s. 9d.; best washed nuts, 12s. 6d. to 13s. 6d.; seconds, 11s. 6d. 
to 12s.; best washed peas, 11s. 6d. to 12s.; seconds, 10s. to 11s.; 
best bunker smalls, 9s. 3d. to 9s. 6d.; best ordinaries, 8s. to 
8s. 6d.: cargo smalls, 7s. 3d. to 8s.; inferior, 6s, 9d. to 7s.; very 
best households, 17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 
16s. 6d.; No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s, 3d. to 
13s. 9d.; smalls, 9s. 6d. to 10s,; No. 2 Rhondda, 12s. to 12s. 3d.; 
through, 10s. to 10s. 6d. ; smalls, 7s. to 7s. 6d. Coke: Special 
foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; furnace, 16s, 3d. 
to 17s, 3d. Pitwood, 20s. to 20s. 6d. 


Newport, Mon., Coals. 

Market steady, but tonnage unsatisfactory still. Colliery 
owners firm in adhering to previous quotations, especially for 
December shipment, evidently hopeful that the strike is quietly 
ending. Latest :—Best black vein, 14s. 9d.; Western, 13s. 9d. to 
14s,; Eastern, 12s. 9d. to 13s.; other sorts, 12s, 3d. to 12s. 6d.; 
best smalls, 7s. to 7s. 6d.; seconds, 6s, 6d. to 7s.; inferiors, 6s. 3d. 
to 6s. 6d. Bituminous :—Best households, 15s. 6d. to 16s. 6d.; 
seconds, 14s. to 15s. Patent fuel, 14s. 6d. to 14s, 9d. Coke: 
Foundry, 18s. to 19s.; furnace, 16s. 6d. to 17s, 3d. Pitwood, 
ex ship, 20s. to 20s. 6d. 


Swansea Coals. 

The latest report from ‘Change is that there was no 
improvement to report in the general condition of the anthracite 
market ; the undertone is easy. Swansea Valley large for prompt 
loading offered freely at very low figures ; also red vein large ; 
machine-made nuts and cobbles a trifle weaker, but beans remain 
firm ; rubbly culm steady ; duff slow ; steam coals fairly active, 
but better class of bunkers through coal firmer. Best anthracite 
hand picked, 22s, to 23s. net ; seconds, 17s, 6d. to 18s. 6d. net ; 
big vein, 16s. to 17s., less 24 ; red vein, 11s. 6d. to 12s. 6d., less 
23}; machine-made cobbles, 21s. to 22s. 6d. net; Paris nuts, 
23s. 6d. to 25s. 6d. net; French nuts, 24s. 6d. to 26s. net; 
German, 23s. 6d. to 25s. 6d. net; beans, 19s. 6d. to 21s. net; 
machine-made large peas, 10s. to 11s. 6d. net ; fine ' 9s, to 
10s. net ; rubbly culm, 5s, 6d. to 5s, 9d., less 24 ; duff, 2s. 3d. to 
2s. 9d. Steam: Best large, 16s. 6d. to 17s. 6d.; seconds, 13s. 6d. 
to 15s.; bunkers, 9s. 3d. to 10s. ; small, 6s. 9d. to 7s. 6d., all less 
23. Bituminous: No. 3, 17s. 6d. to 18s. 6d.; through, 14s. 9d. 
to 15s.; small, 6s. 9d. to 7s. 6d., all less 24 ; patent fuel, 13s. 3d. 
to 13s. 6d., less 24. 


Swansea Valley. 

At length the long-delayed settlement with the spelter 
workmen at Swansea seems coming to anend, They have agreed 
to go to work, pending arbitration, and there appears to be reason 
for a resumption of a peaceful arrangement. ‘The spelter trade is 


good, and steady continuance of work will soon make up for the 





the same time, every confidence in the future of the trade. 


stoppage, 


and firemen, so that ventilation and drainage might be carried on. | 


—— 
Llanelly. 
In proof of the industrial vigour which has followed 
the cessation of strikes of masons, carpenters and others, j mn 
noted that most of the industries are now in a prosperong Wis 
dition. There are six mills being built and progressing at th Con. 
Castle ; four mills at Dafen ; filter beds are being constructed 
the reservoir; eight new mills at the Burry Works: and . 
electric light and traction scheme is being formed for the town The 
chief industry, tin-plate, is doing well ; steel works in good state’ 
and bars in take emand. There is not the degree of veer e 
the coal trade which season warrants ; happily, the western Collie ‘a 
have refused the dictation of strikers in the east, and better 95 
are expected with the coming on of less stormy weather, = 


Iron and Steel. 

The fact that Dowlais has been completing a large orde 
for English railways has given reason for the impression that the 
long turn in the rail trade has been reached. What with renewal, 
and extensions it was fully expected, and given favourahle 
seasons, no reason exists why the spring should not give marked 
improvement in the steel trade. The merits of Welsh steel ang 
existing low prices may be taken as favourable. Rubio ore jg at 
20s. to 20s. 6d. Latest quotations :—More encouraging outlook 
Heavy shipments expected for India. Pig iron hematite mixed 
numbers, 64s. 5d. cash, and 64s. 10d. month; Scotch, 55s, Thd 
cash, 55s. 10}d. month ; Welsh hematite, 69s. to 70s. delivered . 
East Coast hematite, 68s. 6d. to 69s. c.i.f.; West Coast hematite’ 
69s. to 70s., c.i.f.; steel bars, Siemens, £5 to £5 2s. 6d.; Bessemer, 
£5, Other quotations:—Copper, £57 2s. 6d. cash, £58 three 
months ; lead, English, £13 15s.; Spanish, £13 5s.; spelter, £94. 
silver, 25s, 7.16d. per oz. é 


Tin-plate. 

The receipt of tin-plates from the works last week was 
82,685 boxes, but shipments were limited, 43,686 boxes, due jp 
greater part to the stormy season, as trade is in capital form, and 
the mills last week were very busy. Stocks now consist of 165,166 
boxes. Satisfactory reports were received from Llanelly and Port 
Talbot, and there is no diminution of activity in any district. Sy). 
stantial loadings are going on this week, Holland, Denmark, New 
York, and Russia figuring largely. Latest report: Prices steady 
and unchanged ; thereis an improved inquiry. Latest quotations’: 
I.C. ordinary plates, B and Si » 148. to 14s. lid: 
ternes, 25s. ba: C.A. roofing sheets, £9 5s, to £9 10s.: finished 
black plates, £11 15s.; galvanised sheets, 24 g., £11 5s, to £11 10s,: 
block tin, £168 13s. cash, £169 5s, three months. 





Local Charterings. 

As showing that the coal trade is gradually getting out 
of the storm, we note that, though the tonnage on the Cardiff 
market was still inadequate to meet charterers’ requirements for 
srompt loading, more favourable circumstances are anticipated, 
The market is displaying more activity and showing al! round 
firmness. Advances are noted for Islands, and in certain cases for 
the Mediterranean. Strikers have decided to ask the Miners’ 
| Federation executive to call an official conference to discuss and 
decide a policy, and this has had the effect of causing a renewal of 
| hopes that it will not be long before work is renewed at the 
| collieries, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 23rd, 

THE past month has been the most inactive in orders for strue- 
tural material for the year. Only 50,000 tons were ordered, 
Inquiries are pending for 50,000 tons which may not be placed 
for some time. Among these probable orders is one for 6000 
tons of material to be used in the post-office to be erected at the 
Pennsylvania terminus in thiscity. A theatre in Chicago will take 
4500 tons. The Union League at Philadelphia will take 1000 tons, 
and a warehouse in Chicago will call for 1600 tons. The general 
tone of the market is weak, and prospective buyers are disposed 
to withhold orders as long as possible. During the past week orders 
for rails amounted to 72,000 tons. The estimated orders for the 
winter months amount to 800,000 tons, but the placing of much of 
this business depends upon a satisfactory adjudication of the 
question on advanced freight rates. In crude iron and crude steel 
there has been very little movement beyond the small orders for 
early delivery. Locomotive builders are good buyers, but even 
their contracts cover no more than enough material to build the 
engines which they have contracted to deliver. It is therefore 
impossible to predict when the movement will set in to provide for 
the heavier requirements of 1911. Shipbuilding activities are 
normal, and the lake shipyards have fully as much work in sight 
as is usually visible at this season of the year. A policy of re- 
striction will be rigidly adhered to in all iron and steel produc- 
tion lines. All lines of wire products, including barb and field 
fence, are particularly active. The copper situation has once 
more improved, and distributors have successfully resisted any 
fractiona) decline. They believe that present consumptive re- 
quirements are in excess of present production. There is talk of 
a combination of certain large Lake Superior copper properties 
under the control of the Calumet and Hecla Company, but too 
little is known as yet to speak definitely. Production can be in- 
creased on short notice to answer any probable demand. Total 
arrival of tin for the month is 2236 tons, and afloat 1565 tons, 








CATALOGUES. 





THE EpIsoN AND SWAN UNITED ELectric LIGHT Company, 
Queen-street, E.C.—Leatiet No. W 2204 has reached us. It gives 
prices of wires and cables of various descriptions. 

THE GENERAL ELEctTRIC ComPANy, Limited, 67, Queen Victoria- 
street, E.C.—This is an extensive catalogue which deals with 
electric bells and accessories. From the same company we have 
also received a catalogue dealing with electro-medical apparatus. 

THe Unton ELEctTrIic Company, Limited, Park-street, South- 
wark, S.E.—List No. 5015 has reached us. It deals with 
‘**Excello” arc lamps, and gives much information which should 
prove of interest to those associated with the question of 
illuminating large areas. 

THe Horsratt. Destructor Company, Limited 15 and 17, 
Victoria-street, Westminster, S.W.—T'wo new lists have been 
received from this firm which illustrate refuse collecting vans and 
carts with a patented balanced tip action, and the firm’s patented 
tube feed system for destructor plant. 

ARNOLD AND LaRGE, Limited, Green-lane Foundries and 
Engineering Works, Wolverhampton.—This is a pamphlet dealing 
with the ‘‘ Walker” drying and finishing barrel, which may be 
provided with a gas or electric internal heater. This barrel, for 
which some important advantages are claimed, is intended for 
drying and finishing material in bulk after electro-plating or 
dipping. 








ContrAcT.—Goodwin, Barsby and Co., of Leicester, have re- 
ceived, and have in hand, an order from the Great Central 
Railway Company for stone-breaking, elevating, and screening 
machinery connected with a slag ballast breaking plant at 
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— 
ES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


Rhineland-Westphalia. as 

On the iron and steel market business is proceeding in a 
‘ot and regular way. Fair employment is reported at both the 
= id the finished ironworks. Consumers, on the whole, hold 
ee with their orders now, because they expect to profit by 
ae y, ‘The impression yrevails that an advance in rates is not 
wasting ke place in the immediate future. On foreign account 


ikely to ta re. 
t good demand was experienced, and deliveries have been rather 
heavier than before. 


NOT 


The German Coal Market. 
Favourable reports continue to be given regarding the 
Silesian coal industry. The better sorts of house fuel are especially 
aval inquired for, and engine coal is in active request, while coke 
continues somewhat dull and neglected. The outlook generall yas 
ards the coal trade is fair. The Government pits of the Saar 
district announce reductions up to M.1.40 p.t. in the prices for 
peor sorts of coal for the first two quarters of 1911. _ The Office of 
Sale for Coal has therefore been compelled to grant similar conces- 
gions also for South-West Germany. For deliveries to Switzerland 
the reduced prices will continue all through next ) ear. 


Austria-Hungary. 
Little business was done in the various trades of the iron 
and steel industry during the week now past; an ‘expansion of 
business is not expected for the immediate future. The rates now 
ruling will also prevail for sales in the first quarter of 1911. The 
State Railways have given out the rail orders for next year, but 
they are smaller than was generally expected, and below those of 
previous years. Coal for engine and house-fire purposes meets 
with good request, and gas coal is in active demand. In the 
Bohemian coal district the pits are greatly inconvenienced by a 
want of wagons. ‘The consumption of the sugar mills is exceed- 
ingly strong, owing to the exceptionally good harvest in sweet 
turnips, which shows an increase of 35 per cent. for Bohemia, when 
compared with previous years, 


Better Condition in Belgium. 

Fairly good reports are given this week as concerns 
demand and employment, consumers having come forward a little 
more freely with their contracts ; rates have shown more firmness, 
consequently, even for articles formerly neglected. The business 
done on foreign and transmarine account is pretty large. Crude 
iron is firm, though rather quiet, and the old price of 72f. to 
74f. p.t. for foundry pig No. 3 and for basic is still quoted ; forge 
pig stands at 66.50f. p.t. Inland output in pig iron during the 
first ten months of this year was 1,493,000 t., as compared with 
1,322,600 t. during the same period last year. Dulness prevails 
in the scrap iron trade ; common qualities are bought at 62f. to 63f. 
pt, scrap from steel works fetching 67.50f. p.t. Semi- 
finished steel has been selling very freely on _ foreign 
account. Business generally has expanded, and there is a 
growing impression that more life will be stirring next 
quarter. Some heavy orders for East Asia are being held 
out, and South America has also been a fair customer quite 
recently, Bars in basic are sold at the former price of £4 15s, to 
£4 18s, p.t. f.0.b. Antwerp ; iron bars are in improving request, 
fetching lf. p.t. more. More animation is felt in heavier plates, 
the price of £57s, p.t. being firmly maintained. Wire rods are 
languid at £5 3s. p.t. for foreign consumption. The inland trade 
in steel castings shows a slight upward tendency; bolts are 
neglected. There is a good foreign demand for rails, while 
girders have been moderately called for both by local and 
foreign consumers. On the Belgian coal market more firmness is 
shown after the large tenderings ; except for the 94,500 t. given 
to English pits, the entire supply, which was fixed at 751,400 t. 
at first, but which will be much higher, falls to Belgian firms, and 
this has given more strength to the coal market. The pits are 
greatly inconvenienced by a want of wagons. A specially brisk 
business was done in house fuel to Paris and to Northern France. 








LAUNCHES AND TRIAL TRIPS. 





STEEL screw cargo steamer; built by the Goole Shipbuilding 
and Repairing Company; to the order of a local shipowner ; 
dimensions, 1/2ft. by 26ft. beam; to carry 700 tons; engines, 
triple-expansion ; constructed by the builders; launch, Novem- 
ber 4th. 

GABRAL, steel screw steamer; built by Napier and Miller, of 
Glasgow ; to the order of James Pollock, Sons and Co.; dimen- 
sions, 180ft. by 35ft. by 9ft. 3in.; trial trip, recently. 

SYNDIC, steel screw steamer ; built by the Blyth Shipbuilding 
and Dry Docks Company ; to the order of the Syndic Steamship 
Company ; dimensions, 326ft. by 45ft.; engines, triple-expansion, 
2in., 38in., 68in. by 42in. stroke, pressure 1801b.; constructed 
by es North-Eastern Marine Engineering Company ; trial trip, 
recently. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Herr C, ScHNIEWINDT, of Neuenrade, Westphalia, informs us 
that he has ve Mr. H. H. Cressall, of 13,*Summer-row, 
Birmingham, sole agent for the sale of the whole of his manufac- 
tures in Great Britain. 

Mr. H. N. Sporsore, chief engineer, and Mr. W. C. Lusk, 
manager of export department of the British Thomson-Houston 
Company, Limited, have been appointed members of the board of 
directors, 

_WE are asked to state that Messrs. Harold A. Neale and 
George J. Freund recently with Messrs. Crompton and Co., have 
now started business on their own account under the name of 
— and Freund, Limited, at 31, Budge-row, Cannon-street, 





_Pxysica Society or LoNpoN.—The sixth annual Exhibition of 
Electrical, Optical and other Physical Apparatus will be held at 
the Imperial College of Science, South Cachinien, on Tuesday, 
December 20th, 1910, from 3 p.m. to 6p.m., and from 7 p.m. to 
10pm, Dr. J. A. Fleming, F.R.S., will give a short experimental 
discourse on detectors in the afternoon and also at the evening 
session. Admission will be by ticket only. 


Railway ACCIDENT AT ORMSKIRK.—On the evening of Friday 
last a light engine was admitted on to the down line at Ormskirk 
Station of the Lancashire and Yorkshire Railway, which the signal- 
man intended to cross on to the up line after the boat train from 
Liverpool to Fleetwood had passed. Unfortunately, the signalman 
subsequently forgot the light engine and accepted and lowered his 
signals for the 9.15 p.m. express from Preston to Liverpool, which 
ran into the light engine. ‘The results of the collision were some- 
what reduced by the driver of the light engine having put on 
steam, but the engine of the express and some coaches were 
derailed. Part of the débris fouled the up line and was run into 
yy a motor car train. One passenger was killed and three more or 
ess seriously injured. At the coroner’s inquest a verdict of 
accidental death was returned. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o Sale Branch, 
25, th 4 aon buildings, Svea, nti London, W.C., at 8d. each. 
lication ; the second date at the 
advertisement of the acceptance 





i” i ee Sa 
end ©, abridgment is the date o, 
of the complete specification. 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 


the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


25,437. November 4th, 1909.—IMPROVEMENTS IN BOILER AND 
OTHER FURNACES, Sherard Osborn Cowper-Coles, 82, Victoria- 
street, Westminster. 

The boilers referred to in this specification are for marine and 
other purposes, and the invention describes a rotary fire-grate for 
use therein. The fire-grate is built of sections cylindrical in form, 
and provided with air passages between them. At each end of the 
grate races A A are added, and rollers B B bearing in these races 


N° 25,437. 
































support the grate within the flue. A toothed ring C and a shaft 
D carrying a pinion gearing with this ring enable the grate to be 
rotated from the handle E outside the boiler front. A rake F is 
formed within the furnace, and this is covered with fire-brick, as 
shown, to protect it from the heat of the flames. In use, after 
fresh fuel has been added, the fire-grate is rotated until the live 
fuel carried up by the rake F falls on top of the fresh charge. 
The gases generated from the fresh fuel are thus caused to pass 
through the already incandescent mass, and, consequently, 
according to the specification, no smoke is produced.—November 
9th, 1910. 


STEAM ENGINES. 
15,195. June 25th, 1910.—IMPROVEMENTS IN STEAM ENGINES, 
Henry Clive Smith, 3.8. Nanning, Canton, China. 

To reduce the working parts in number and to enable valve 
gearing to be dispensed with, the present invention proposes to 
construct the cylinders of reciprocating steam engines as shown. 
The piston has attached to it four sleeves, A, B, C, D, each of 
which, with the exception of A, works in a separate dome, E, F, G. 
The sleeves slide through steam supply and exhaust chambers 
H J, and are provided with ports as shown. With the piston at 
the top of its stroke, asin Fig. 1, steam enters by the upper ports 
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in the sleeve A from the chamber H, and passing down the centre 
of the sleeve, emerges through the lower ports therein. Expand- 
ing, it forces down the piston, cutting off the steam supply. At 
the bottom of the stroke the sleeve B enables the steam on this 
side of the piston to exhaust into the chamber J, as shown in Fig. 2. 
At the same time sleeve C, which is mounted over a hole in the 
piston, places the under side of the piston in communication with 
the steam supply chamber H, Fig. 2. On the piston rising to the 
top of its stroke, ports in the sleeve D become uncovered, and 
exhaust from the under side of the piston will take place through 
the branch K.—November 9th, 1910. 








GAS PRODUCERS. 


25,019. October 30th, 1909.—ImMpROVED PrRocEsS FOR DISTILLING 
OR PARTIALLY DISTILLING COAL AND FOR THE PRODUCTION 
oF FvEL, Richard Sloane Richards, Bowry House, Wraysbury, 
Buckinghamshire, and Robert William Pringle, 25, Ellerker- 
gardens, Richmond, Surrey. 

This specification is unaccompanied by illustrations, and refers 
purely to the process itself. A convenient apparatus for effecting 
the method of working is described in Letters Patent No. 15,643 
of 1909. The process is characterised by the fact that the coal is 
caused to pass through a distilling chamber in an undisturbed 
manner and sub-divided into thin sections, so that there is no great 
thickness of coal through which the heat has to penetrate. All 
access of air to the distilling chamber is prevented. The coal, 
which may be in the form of dust, is introduced through an air- 
locked hopper on to a conveyor, which carries it through the dis- 
tilling chamber, where it is distilled at a temperature of about 
650 deg. Cent. The process is made continuous, and the distil- 
lates are collected fractionally in the order in which they are given 
off along the length of travel. The residual product is cooled in 
an atmosphere of inert gases, say CO,. The residual product can 
be varied in character by controlling the time of passage of the 
coal through the distilling chamber and the temperature of the 
distillation.— November 9th, 1910. 


2444. February Ist, 1910.—IMPROVEMENTS IN GAS PRODUCERS, 
James Dunlop, 69, Armadale-street, Dennistoun, Glasgow. 

This producer is of the suction type, and is intended to use 
bituminous fuels without the gas being mixed with tarry 
matters. It consists of a vertical metal casing A lined with fire- 
brick B projecting inwards in three points so as to divide the 
interior into four communicating chambers C, D, Eand F. The 
chamber F serves as the ashpit, the chamber E as an up-draught 
gas-producing chamber, the chamber D as a down-draught 
chamber, and the chamber C as a fuel container and gas-distilling 
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chamber. An air and steam inlet is provided at G, and a pipe 
H conducts part of the air and steam entering at G to the ash- 
pit F. J is a gas draw-off pipe, and K a pipe supplying com- 
pressed air for starting purposes. When working the producer 
acts as a combined up and down-draught producer, the gases 
distilled in the chamber C passing equally along with the air and 
steam to both the gas-producing chambers Dand E. Thereby, 
the specification states, the production of tar is avoided, unlike a 
purely up-draught method of working, while the production of 
soot, as in the case of a purely down-draught process, is also 
avoided.— November 9th, 1910. 


DYNAMOS AND MOTORS. 


15,938. November 3rd, 1910.—IMPROVEMENTS IN ELECTRIC 
Rotary TRANSFORMERS, Walter Hoskins, of 307, First Avenue 
So., Seattle, Washington. 

The object of the invention is the provision of improved appara- 
tus for transforming the characteristic properties of electric 
currents, and by means of which an alternating current may be 
changed to a direct current, or vice versa, and at the same or to a 
different voltage. Rotatable within the field is an armature which 
may be either of the drum or ring type provided with commutator 
segments A, and a series of collector rings B. The commutator 
segments and collector rings are respectively connected with 
external circuits C and D through the medium of brushes. The 
armature, which is illustrated with a core S of the ring. type, is 


N° 15,938. 














provided with a winding which includes, in its elements, a closed 
cireuit or re-entrant winding P and an open circuit or non-re- 
entrant winding, or windings, Q. ‘The terminals of the non-re- 
entrant winding, or windings, are connected to the re-entrant 
winding by leaders R, and also to the collector rings in such 
manner as to produce a difference of electric potential between 
the collector rings, the potential being equal to the sum, or differ- 
ence, of the electromotive forces generated within that portion of 
the re-entrant winding lying between the points of connection of 
the re-entrant winding, or windings, and of the electromotive 
forces generated within the non-re-entrant winding, or windings, 
which are connected to the aforesaid collector rings. The elec- 
tromotive force will be governed by the number of conductors 
employed in the windings, and variations from the initial voltage 
would be proportioned to the number of coils used in the respec- 
tive windings.—NVovember 9th. 1910, 

















. ‘ 
THE ENGINEER Dec. 2, 1919 
result from the application of the invention to a moving contact.— | and explosion strokes; and means exterior to the ¢ : 

TRANSFORMERS. November 9h, 1910. chamber for closing the inlet port during the sahanst stroke 


13,015. 
ALTERNATING-CURRENT TRANSFORMERS FOR SUPPLYING CuR- 
RENTS OF CONSTANT VALUE, Siemens Brothers, Limited, 
Caxton House, Tothill-street, Westminster. 

The transformers may be either auto-transformers or provided 


May 28th, 1910.—IMPROVEMENTS IN MovaBLE COIL 


with two separate windings. Auto-transformation is to be pre- 
ferred, when the lamp voltage is smaller than the main voltage; 
separate windings are better when the lamp voltage is greater than 
that of the mains. The direction of motion of the movable coils 
is immaterial. From practical considerations it is better to make 
the coils move at right angles tothe plane of their windings, as, 
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for example, shown in the two upper engravings which represent 
a front and side view of a transformer. The windings C which 
nay be the primary windings are fixed on the iron core E, and 
the windings D which may be the secondary windings are con- 
nected toa lever arm A pivoted at F to the support B. The 
weight G balances the weight of D, and the latter takes up dif- 
ferent positions according to the current flowing in it, and thus 
the mutual induction between C and DP is altered in the manner 
desired. The middle engraving shows the connection of an auto- 
transformer, the primary terminals A C of which are connected 
to the supply voltage E and the secondary terminals B C to the 
are lamp terminals. According to the invention the winding 
between B and C could be made movable and of the light metal. 
The bottom engraving shows a modified form in which the supply 
voltage E is applied to the terminals A C, and the terminals BCU 
are connected through the terminals FG of an auxiliary coil, 
which is made movable and of light metal, to the are lamp 


terminals.— November 9th, 1910. 
SWITCH GEAR. 
29,200. December ]4th, 1909.—IMPROVEMENTS IN CONTROLLERS 


FOR ELEcTRIC Motors, the Electrica] Construction Company, 
Limited, of Bushbury, near Wolverhampton. 


The upper engraving is a side elevation of the outer end of a | 


controller arm, showing in section the contacts which are carried 
thereby, bearing as to one pair upon the fixed main contact, and 


as to the other pair upon one of the fixed regulating contacts. | 


The controller arm A carries a bar B which itself carries the 
moving contacts C each entirely through the medium of a spring 
D. E is the main fixed contact and F one of the regulating con- 
tacts. The spring D is of the elliptic type. A strip C, which is 
connected at its middle by means of a set screw D to the corre- 
sponding contact C, passes transversely of the arm A—that is to 
say, runs in the direction of the rubbing between the moving and | 
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fixed contacts, in opposite directions from such contact, and then 
curves over and terminates at its ends over the top of the bar B, 
and is fixed to the bar by means of the set screws 8. The upper 
member of the spring is shown to be strengthened by a ries. 
of plates or laminationsC!, X is a flexible copper conductor which 
is conveniently used for carrying current. It will be readily seen 
that in either direction in which the arm is turned the movements 
of the contacts C upon the fixed contacts will be equally facile, and 
that the springs by which the contacts C are carried from the bar 
B will also allow such contacts to yield sideways—that is to say, 
the contacts C can yield in any direction, and will therefore 
readily adjust themselves to a proper bearing upon the fixed con- 
tacts. It will be obvious that a stationary contact in relation to 
which a main contact is, or regulating contacts are, movable may 
ve carried by a spring of the elliptic type in the manner of this 
invention, with the advantages corresponding to those which 











up a portion of the inner tubes into the chamber K, then down 
| the remaining inner tubes into the chamber L. The pipe M then 
| leads it inside the casing A, and, passing across the surface of the 
| outer tubes, it finally leaves the apparatus at N. The course of 
| the liquid to be cooled or heated can easily be followed from the 
| engraving. 
ZB | at G, it travels through a gradually increasing number of annular 
spaces until it leaves at F, but if it enters at F it travels through 
a gradually decreasing number of spaces. 
when it is desired to use the appartus for cooling purposes, and 
the latter when it is required for heating. When used for cooling 

| oilthe apparatus at the start is cut out, the oil flowing 
| adjustable spring-loaded by-pass valve P. As the oil > 
| heated its viscosity decreases, the pressure required to force it 


MEASURING AND TESTING INSTRUMENTS. 


1670. January 22nd, 1910.—IMPROVEMENTS IN APPARATUS FOR 
SounDING DEpTHs OF WATER, Chadburn’s (Ship) Telegraph 
Company, Limited, Cyprus-road, Bootle, 
William Le Feuvre, 11, Waterloo-road, Liverpool. 


This sounding machine is of that type in which the depth of 


descent is indicated by the rise of 
the water in a tube closed at the 
upper. Then this rise of water is 
read off on a scale, the indicating 
mark being the surface of the water 
inside the tube itself, as this is not 
allowed to esca once it has 
ntered. The specification describes 
certain improvements in this class 
of instrument intended to cheapen 
its manufacture and make it less 
readily damaged. The graduated 
glass gauge tube A is open at 
both ends, but at the bottom is 
closed by a_ screwed fitting B, 
provided with a packing ring C. 
The lower part of this fitting con- 


plug, in connection with which a 
valve D works. A long tube E 
extends from the fitting B up 
within the tube A. This tube is 
open at the bottom, and is closed 
on top by a flap valve F. Thus 
water cannot flow back down the 
tube E, but the air compressed in 
it in the process of sounding can 
escape past the valve F when the 
instrument is rising. The upper 
end of the gauge glass A is closed 
by a screwed plug G, provided 
with a packing washer H. This 
washer is held down by a spring 
J, and is fitted with a device for 
limiting its motion. In this way 
the glass tube may expand differ- 
entially with the surrounding casing 
without breaking. A rubber ring 
K, with projecting legs, holds the inner tube E in place.—Novem- 
ber 9th, 1910. 





MISCELLANEOUS. 


25,032. October 30th, 1909.—IMPROVEMENTS IN APPARATUS FOR 
HEATING OR COOLING OIL OR OTHER Viscous Liquips, James 
George Weir, of G. and J. Weir, Limited, Cathcart, Glasgow. 

The apparatus described is intended for cooling oil for use in 
the bearings of marine or other engines and for heating liquid 
fuel for use in marine or other steam generators. The apparatus 
consists of a cylindrical shell A containing a series of concentric 
tubes. Each tube element is composed of two tubes, an inner and 

an outer, the inner tubes being attached to the tube plates B C, 

and the outer to the tube plates DE. Inlet and outlet branches 

F G are provided between the lower tube plates for the pas age 

of the liquid to be heated or cooled. The heating or cooling 

medium enters at H. Entering the chamber J this liquid passes 


N°25,032 





























It will be seen that if this liquid enters the apparatus 
The former is adapted 
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and Edward | 


stitutes, as usual, a hollow ported | 


973,800 





the exhaust port during the suction stroke. There ar 


claims. 
973,686. CLEAT ATTACHMENT+« FOR, CONVEYOR CHAINS, (, WV’, 
Morgan and CU. L, Rice, Lumberton, Miss.—Filed Octolwy Beh, 


sixteen 


The single claim is for, in combination with a chain convey 
jection having a shank passing through the vertical link, 
front wall curved and grooved to fit around the end of the 


If, & pro 
with its 
adjacent 











front link, and having a rearward projection curved and grooved 
to fit one side of the front end of the adjacent rear link and a pin 
passing through the projection and engaging with the vertical 
ink to hold the projection in place. 
973,858. TesTING MACHINE, 7. .1, Cuenot, Steelton, Pa., vssignoi 
to the Pennsylvania Steel Company, Philadelphia, Pa., a Corpora 
tion of Pennsylvan in.—Filed April 13th, 1909. 
The invention consists in arrangements made for slewing or 











twisting the axle carrying the car wheels to simulate the action 
going on when wheels traverse curves. There are fifteen claims. 
974,133. Incor Moun,’ 2. Gathmann, New York, NVY.—Filed 
June 30th, 1910. 
This patent is for an upright metallic ingot mould, the upper 
part or neck of which retards the radiation of heat from the ingot 
to a greater extent than the lower part, the inner walls of which, 
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through the bearings is lessened, and accordingly the by-pass 
becomes inoperative, with the result that the oil flows through the 
apparatus and gets cooled.— November 9th, 1910. 
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forming and defining the ingot chamber, are formed by tapering 
side walls, the taper of the upper inwardly inclined part of the 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





973,800. INTERNAL ComBustion Motor, D. J. McKinnon 
Toronto, Ontario, Canada, assignor of two-thirds to K. F. 
McKinnon, R. B. McKinnon, J. G. McKinnon, R. 8. 
McKinnon, and E. W. Oliver, Toronto, Canada, and W. A. 
McKinnon, Birmingham, England.—Filed November 1st, 1909. 

The invention consists in a four-stroke cycle internal combustion 
motor in the combination of a cylindrical combustion chamber 
having an inlet and an exhaust port in its sides ; a movable sleeve 
adapted to open up both ports during the suction and exhaust 
strokes of the engine and to shut them off during the compression 





said inner walls being more than three times as great per unit of 
vertical height as the taper of the lower upwardly inclined side 
walls, There are twelve claims, 








Tue United States Geological Survey has just issued 
as Water-Supply Paper 260 a preliminary report on the ground 
water of Estancia Valley, an enclosed basin in Central New 
Mexico, containing about 2000 square miles. The centre of this 
valley was once occupied by a salt lake covering about 450 square 
miles, whose widespread sediments plainly show its character and 
limits. Salt basins and clay hills are features of the valley, and the 
floor of one basin ix covered by a thick bed of salt which is pure 
enough for commercial use, 
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THE PROGRESS OF ENGINEERING IN SOUTH 

AND CENTRAL AMERICA. 
(By our Special Commissioner in South America.) 
No, XXIV.* 
Asuncion, October 25th, 1910. 

As an engineering field Paraguay should, under ordi- 
e litions, prove full of potentialities. At present 
of schemes, some of considerable importance, 
discussed, but how many of them are destined 
to come to fruition it would be hazardous to say. Until 
litical conditions become more settled, and in the 
Pinion of many here that will only be when the 
Paraguayan Republic ceases to exist, and its territories 
and peoples pass over to the Argentine or Brazil, no 
foreign capitalists would feel disposed to invest mil- 
apital in Paraguay, as in Mexico, in the Argen- 


nary cont 
a variety 
are being 


to connect the two Republics of Paraguay and Brazil. 
This is no other than the construction of a great trans- 
continental line from the port of San Francisco, in 
Brazil, situated south of Santos and north of Rio Grande, 
and Asuncion—see map. The smaller portion of the route 
already exists as a matter of fact, namely, that between 
San Francisco and Puerta da Union, this being the 
property of the Sao Paulo-Rio Grande Railway Company, 
which serves the two States of Parana and Santa 
Caterina. Already 885 miles of this road are in opera- 
tion, and some 1800 remain to be built to the 
Paraguayan borders, and thence, should the negotiations 
now proceeding in London prove successful, con- 
struction will be commenced to the capital of Paraguay— 
Asuncion, The concessions which the Government of 
this latter Republic has granted is a very liberal one. It 
is given to Mr. Andrés R, Fary, who, on his part, under- 
takes to construct a railway which, starting from 


amount of worry and trouble, as well as loss of time, to 
which the consignees are sometimes put as a consequence 
form a very considerable item in the day’s experience 


and expenses. ‘ 
regard to British-made locomotives or other railway 


I have heard of no such complaints with 


rolling-stock. 

The new wagon stock, the freight car, wheels and tires 
being made in one, and the manufacture of Messrs. 
Miller and Co., of Edinburgh, includes :—100 covered 
goods cars, 50 timber wagons, 50 high-sided and 15 
cattle vans, as well as 4 brake vans, all these being 
four-axled; 6 meat vans, 2 ordinary vans, one tool wagon 
and one flat wagon, all being two-axled; the five-axled 
20-ton breakdown crane, made by John H. Wilson and 
Co., Limited, and one two-axled 5-ton crane, also 
from the same manufacturers. The Metropolitan Rail- 
way Carriage and Wagon Company, Limited, of Birming- 
ham, are the makers of all the wagons, of which the 
company now possesses some 250 of all classes. The 


lions of ¢ , o ) ¢ 

tine, in Brazil, and other Latin-American countries. | Asuncion to a point on the upper Parana River opposite 

Such as have done so have but little cause for satis-| to the embouchure of the river Iguagi, shall pass through | wagons are packed very carefully, the sides coming out 

faction. The British bondholders of the 1872 and 1874 | the towns of Trinidaed, Limpia, Umboscada, Altos, and | without the doors attached, in one piece (30ft. in length), 
ave not only had to forego one-half of their capital, | several others of some commercial importance. This | and so admirably are they shipped that hardly a scratch 


loans h . / | 
but in finding their arrears of interest, and accepting a 


settlement in the form of a land grant, they have been 
cheated by the Government out of 13 leagues, say 39 
square miles, of territory, and they have for some 
years been demanding a settlement. The British con- 
structors of the Central Railway have not for years past 
received the promised Government guarantee. The owner 
of the Asuncion Tramways, also a Briton, has lost 


railway will be known as “ The Transparaguayan Rail- 
way.” According to the terms of the contract, the entire 
construction must be completed within four years from the 
date of the commencement of construction. The conces- 
sion is dated May 28th, 1910. The gauge of the line is to 
be 1m., and while no restrictions are laid down as 
to the source of the construction material, most, if not 
all, of which will probably come from Great Britain, 
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money from the day of bis purchase until now, when he 


it is stipulated with regard to the rolling stock that the 
| carriages and wagons must be made of native timber. 

Besides certain necessary grants of land, the concession- 
| aire will receive as a bonus a free grant of 187,500 hec- 
| tares of territory, to be selected by the proper authorities 
| from any Government lands other than those already set 
| aside for colonisation or common use, and they may be in 
| one lot or in several different lots situated in various parts 
|of the Republic. The Government will determine all 

questions of freight and passenger rates when once the 

gross income derived from the railway exceeds 18 per 
| cent. of its recognised capital. The concessionaire or the 

company is bound to construct along the whole extent of 
| the line, and as it progresses, a telegraph line with two 
| wires, which may be employed for the public service at 
| the same rate as is charged by the existing Government 
| lines. All the telegraph apparatus and materials must be 
| of the latest system and of known practical utility. A 
| wire fence must also be constructed upon each side of the 
| line at points which are deemed necessary for the protec- 
| tion of cattle. There are also certain stipulations as to 
| branch lines to be built within a specified period, but 
| there is nothing which can be considered as at all onerous 
| or unreasonable. Rules and regulationsare laid down with 
| reference to the construction of bridges, wharves, stations, 
| &e. XC. 
} The duration of the concession is ninety years, at the 
| end of which period the railway, including the main line 
| with its branches and other appurtenances, becomes the 
| property of the State, with the exception of the lands 
| mentioned as having been granted to the concessionaire. 


} 


| Also the State reserves to itself the right of expropriating 


| 
| 
| 
| 





or blemish of any kind can be found upon either the zinc 
or the timber material. 

I am informed that, up till now, nota single broken or 
damaged piece of rolling stock from England has been 
detected; on the other hand, the two castiron legs of a 
saw mill received from Germany—the name of the 

















RAILWAY TROLLEY 


manufacturers is unknown-—were on arrival found to be 
broken in halves, and these have, as a consequence, been 
thrown upon the scrap heap. Although the actual 
breakage took place while the legs were being slung 
from the ship’s side on to the wharf, the shippers aver 
that both were observed beforehand to have serious 
flaws in them, and a note was taken of the fact at 
the time. I mention these things because it is so 
often said that British exporters pack carelessly. All 
the passenger and other carriages are bogie stock ; 


Bis has just sold the undertaking for the sum of £40,000. | 

is The organisers of the National Bank, French capitalists, | 1 , 4 

& are threatened with the cancellation, or at least the most they consist of :—First class—three saloons with 
i drastic modification, of that concession; while other compartments, two without compartments; second 
& foreign investors in the country have found the Govern. class—seven saloons; first and second combined—two 
F ments of past days hard and sometimes unconscionable | saloons ; one second class pore rend — Bp 
E in their dealings. Thus the experiences to date of | cars; two dining cars; one official inspec - coae = 
. foreigners coming into Paraguay have not been encou- | four brake vans with compartments for postal service. 

i raging. It is said that a new régime will be introduced ca many Sonera Leese < od po lie —— Feng 

railway engineers complain o iV 


with the new Government coming into power on Novem. | 


ber 25th. Let us hope that the report is true. 
The Paraguay Railway was fortunate in the summer of 


this year in arriving at an agreement with the Argentine | 
Government with regard to the alteration of the gauge | 


of the lines, so as to allow of through traffic from 
Asuncion to Buenos Aires. 


such alteration from the broad to the standard gauge the | 


capital of the railway company has been increased by the 
sum of £290,000, and out of this amount the Argentine 
Government has subscribed £220,000 at par, in addition 


to taking over all the old and useless broad-gauge stock, 
which it proposes to make use of somewhere down in | 
Patagonia, where some additional railway construction is | 


proceeding. 


To provide for the cost of | 
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TYPICAL TANK LOCOMOTIVE 


| the concessionaire or company at any time within the 


thoroughly satisfactory type of automobile for inspection 
purposes, and even the most experienced among them 
have hitherto failed to secure what they want in this 
respect. Upon the Paraguay Central Railway I have 
come across what seems to be as perfect and as satis- 
factory an automobile as has yet been introduced. This 
is a reversible six-seated Drewry car, type K, made for 
the Drewry Car Company, Limited, of London, by the 
Birmingham Small Arms Company, Limited, which, I 
understand, has now taken over or absorbed the smaller 
company. The car referred to is 16 horse-power, and. it 
has been running now for some six months at an average 
of 90 to 100 miles‘'a day. Upon numerous occasions it 
has attained and maintained a speed of 90 kiloms., say 
56 miles, an hour. Both the owner, the chairman of the 








Paraguay Central Railway, and the chauffeur, a young 
Englishman who has had much experience in French, 
German, and English motor works, speak enthusiastically 


It is very eloquent of the Argentine Government's | “°. : ‘ . 
designs in ‘regard to the Republic of Paraguay and its | period of the life of the concession by paying the proved 
possible future absorption—this subsidising of a foreign | cost plus 20 per cent. by way of compensation. 





A SION ENG ALF SEES 


railway in a neighbouring and 
Naturally the Paraguay Government regards the matter 
with some suspicion, and looks with doubtful sincerity 
upon the fervent protestations that the sole object of the 
sister Republic has been to further consolidate the com 
mercial bonds between Argentina and Paraguay by 
— the two capitals into direct railway communica- 
ion. 

Incidentally, I may mention here that Brazil, not to be 


inde State. S ; 
independent State. | by day receiving, a great amount of new (4ft. 83in. gauge) 


The Paraguay Railway has latterly received, and is day 


rolling stock, entirely of British manufacture. Among 
this nay be mentioned 20 new locomotives, making with 
the 15 already in use a complement of 35 engines. ‘These 
are of three types, namely, four 2-6-2 side tank, made by 
Hawthorn, Leslie and Co., Limited, of Newcastle-on-Tyne, 
who are also the manufacturers of the two 0-6-0 saddle 
tank locomotives; and fourteen 2-6-0 engines with 
tenders, made by the North British Locomotive Works, 


of the car and the work which it does, and, to use the 
chauffeur’s own words, “ the car has never yet failed me.” 
I have travelled many miles over roughly laid temporar y 
track in this Drewry car, and I must add my testimony 
to that above quoted, since it would be difficult to find a 
| smoother-running or a more admirably built automobile 

than this. The price is an extremely low one, considering 
the work which the car does and of which it is proved to 
be capable. It cost, I understand, but £475 delivered in 


é 

a outdone by Argentina, has consen fi Beye F . 

: and elpertet flae of railway, ee a my ‘edineaaae Limited, of Glasgow. These engines are splendid | Buenos Aires. ; 

i rich and virgin part of Paraguay, and at the same time | _ pullers,” and are found in every way excellent for the Foreign trade in Paraguay has increased remarkably 

; providing this Republic with an additional outlet to the work, both a. and freight, which the railway | during the past (official) twelve months. As compared 

HS ocean, Paraguay sees in all these tender attentions | C@ttTies on. Some of these locomotives were being erected | with that of the previous year, this trade shows an in- 

B something more than a mere desire to cultivate com. |® the Sapacay shops at the time of my visit, and the | crease of £96,908, due to an improvement in the exports 

é mercial connections, and, like Virgil of old, exclaims :- facility with which the men were able to work was in| of £253,909, the imports having decreased £57,000 in 
¢ bri ¢,. »» | Marked contrast to what I had witnessed only a few weeks | consequence of the feeling of political insecurity and the 


“I fear the Greeks most when they bring gifts.” 


While Argentina and Brazil act as rivals, and do not 


previously on the grounds of the Forestal Land Company, 
Limited, at Ocampo, where a whole gang was struggling 


threatened uprising of the dissentients. 
The actual figures of the imports are as follows :— 


i 
agree upon any common base of action, Paraguay will | ~~. : 

preserve her individuality ; but the day which oho with a small narrow-gauge locomotive, sent out from Dols, (gold.) Sterling. 
‘ an arrangement between the two powerful neighbouring Germany with one-half of the nuts and bolts either missing To 4,678,314... 935,703 
i States will also see the last shred of independence torn | 0" ae holes bored in tre plates either too large or 1906 ... ... ... 6,267,194 ao 
: f p too small to admit the corresponding bolts, swing-doors 1907 7,837,273 ,972,259 
tom poor Paraguay, and her absorption completed. which would not open, and Seablateh ahiel ste not 1908 —— po som 
1909 3,781,951 757,59 


; Financiers in England are at the present time consider- 
ing the very important railway scheme mentioned above, 





hinge. I was informed that it is quite a usual thing for 
German manufacturers to send out their locomotives 





* No. XXIII. appeared November 25th 


and wagons in this careless and clumsy manner, and the 


I find upon investigation that the greatest amount of 
imports represented is in connection with textile 
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goods, the figures showing that the total amounted to 
1.071,182 dols., or, in sterling, £214,236. Two-thirds 
of the total increase in the United Kingdom's trade, 
represented by the sum of £98,460, are from woollen and 
linen goods, and it is said that this satisfactory result is 
due to the more frequent and extended visits now paid by 
British commercial travellers. Upon inquiry it is found 
that a feeling of greater contentment exists among 
these agents at the business already done, and that which 
promises to mature at an early date. 

Next to textiles may be mentioned foodstuffs, which 
are represented in the returns at 898,046 dols., or, say 
£179,609. In these figures are included rice, of which 
1120 tons, valued at £12,732, were imported in 1909. 
The whole of this sum has been credited to Germany in 
the Paraguayan Customs House returns ; 


consigned to and subsequently exported from Bremen in 
Germany. It is therefore only reasonable that this con- 
siderable item should be credited as ‘“ British.” 

Incidentally, it may be pointed out that whereas 
German goods imported into Paraguay for the year 1908 | 
topped those from Great Britain by nearly £80,000, a | 
complete reversal of the position has to be recorded for 1909, | 
the import figures standing as follows :—Great Britain, 
£269,727, or 35.5 per cent.; Germany, £140,141, or 18.5 
per cent. In other words, while the total imports for 
1909 from the United Kingdom show an increase of 
£98,460 over those of 1908, those from Germany have 
decreased £98,383. 

The United States, whilst showing an improvement 
over the figures of the previous year, still occupy a very 
much lower position upon the list of import countries, 


£2191, of which £382 came from the United Kingdom 
and £1548 from Germany. This return provides a striking 
instance of the severity of the competition which our 
home manufacturers have to face, since some twenty or 
thirty years ago the cotton blanket and one or two other 
textile industries were almost exclusively in the hands of 

| Manchester houses. In coloured silks these establish- 

| ments still keep ahead, the figures being, out of a total 
value of imports of £36,736, the United Kingdom 
£19,375 ; Italy second with £9215; and Germany third 
with £6301. 

Of the Republic's exports I shall say nothing except that 
the sum total stands at £1,027,328, as they are of but little 
interest to British readers, since little or nothing finds its way 

| to Great Britain. The actual increase, however, during the 


but, asa matter | past five years may be seen from the following :— 
of fact, it comes almost entirely from India, although | 


Dollars (gold). # (sterling). 





1905 2,833,009 566,602 
1906 2,695,139 539,028 
1907 3,236,109 

1908 3,867,095 

1969 5,136,639 1,02 


How insignificant is the export trade done with Great 
Britain may be understood from the fact that out of a 
total of £1,027,328 only £421 worth found its way to 
England. Germany, on the other hand, purchased 
£275,981, or 27 per cent.; Belgium, £14,608, or 1.5 per 
cent.; and the United States, £1138 worth. 


LOCOMOTIVES AT BRUSSELS. 
No. IIl.* 





ranking, indeed, after the Argentine, Italy, and France, 
the Northern Republic showing a total of £42,024, or, | 
say, 5.5 per cent. } 

It may be useful to see in what particulars these 
respective countries supply the demands of Paraguay. 
According to Mr. Consul Griffiths, our representative at 
Asuncion, the United Kingdom supplied “foodstuffs” to | 
the value of £15,326, as against the United States’ | 
£16,869, Germany's £15,226, Italy’s £13,237, Spain’s 
£13,026, and France’s £7334. Biscuits represented the 
meagre total of £170, out of which £75 worth came from | 
the Argentine and £46 from the United Kingdom; of | 
hams, out of a total of £343, the United Kingdom | 
supplied £274. Worcestershire sauce—all from the | 
United Kingdom—was imported to the value of £169. | 
Imports of tea were £2154, of which £1312 is credited to | 
the United Kingdom. Other groceries, such as candles, | 
wniskeys, and canned goods also came largely from | 
British manufacturers. 

In connection with the iron, steel, and allied industries 
a decidedly encouraging state of affairs will, during the 
present year, be revealed, especially in view of the new con- | 
struction about to be undertaken. Strenuous efforts have | 
been, and continually are being made to cut out British | 
manufactures by both American and German competi- | 
tion, but it is impossible to arrive at any definite figures, | 
as all these articles are not subject to duties, and there- | 
fore no statistics of imports are published. In this respect 
the official records are quite useless as guides. The 
following statistics will speak for themselves concerning 
such figures as are obtainable :— 





| 
| 


| 


Articles. co sel Germany. a Belgium. 
Hardware... 20,767 ... 23,465 ... 5.773 ... — 
Galvanised iron 4,133 ... 448 ... .. 1,768 
Sewing machines ... — .. 499... 915 . - | 
Paints and varnishes 369... — .... «2210... — 
Portland cement ... ll... = — fe 2,170 


Inasmuch as reference has been made by me above to | 
the great value of British textiles with regard to the imports | 
into this country, a few figures may be of some interest. | 
In quiltings, out of a total of £3577 the United Kingdom | 
supplied £1694 and Germany £1159. Cotton and linen | 
drills were imported to the value of £3361, of which the 
United Kingdom supplied £1510 and Germany £1035. | 
In woollen cashmeres, out of a total of £3240 the United | 
Kingdom supplied £1552 and Germany £1005; of mixed | 
woollen and cotton cashmeres, representing a total value | 
of £853, the United Kingdom sold £356 and Germany | 
£419. Cotton blankets were imported to the amount of | 


To all engimeers who visited the Brussels Exhibition 
this year the superheated steam locomotive shown in the 


complication than exist in simple engines of the same 
number of cylinders using steam of the same temperature, 

In the view given above the effect of openness is 
enhanced by the bar frames as built by Maffei. The 
continued adoption of bar frames under the very special 
methods of manufacture employed by Maffei is worth the 
attention of the home manufacturer. These frames are 
now being sent to all parts of Europe, including Spain and 
Turkey, and the reputation of the maker largely depends 
upon their reliability in countries far removed from shops 
able to undertake bar frame repairs. Assured by the ster 
ling work expended on these frames of their trustworthi 
ness, the maker claims to be able to offer customers much 
more powerful engines for a given weight upon the driving 
wheels than would be possible if plate frames were used, 
The bar frame is also very popular with men who are re. 
quired to look after engines having inside cylinders, and 
there are other points besides worth the attention of those 
who follow the developments of the Maffei engine in so 
many countries outside of Bavaria. 

That bar frames should be employed by a large railway 
company with big repair works in an old settled country, 
and able to pay for the experiment without inconvenience, 
would occasion no surprise ; but the case is different where 
a comparatively small firm sends out every engine of its 
own design to far-off countries with these bar frames, 
any failure of which would militate against future orders. 
Builders will be interested to read the following list of the 
advantages which are said to be experienced with bar 
frames as made in the “ English Garden” works at 
Munich :—Reduction of weight—about 15 per cent. of 
plate frames; small number of bolts and rivets ; 
erection of all adjuncts; facility of erection of inside 
motion; extreme accessibility of all parts inside the 
beihg milled over on all sides, great exactitude 


ease of 


frames ; 
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CYLINDER CASTING FOR 


German Section by J. A. Maffei, of Munich, was the object 
of much interest. Its appearance is suggestive of a sta- 
tionary engine, as built in Switzerland, mounted on a 
locomotive frame, and finished off with all the severe 
nicety of detail of a modern stationary engine. The accom- 
panying drawings—see Supplement --of this remarkable 
locomotive are self-descriptive. It is built for using highly 
superheated steam, as are, indeed, the greater part of 
all the compound locomotives exhibited at Brussels. The 
steam is expanded in two stages, but without involving 
any extra number of parts, any extra weight, or further 


* No. II. appeared October 14th. 


BAVARIAN LOCOMOTIVE 


in erecting, without any special preparation, of all parts 
seating on the frames; in deep fire-box locomotives the 
bar frames allow of a low grate without the extensive 
cutting away of material, as with rolled plates. 

As there is no patent or commercial interest to further 
in the recommendation of bar frames, these findings may 
be taken as a disinterested relation of the results of 
experience. 

In the engine proper of the locomotive shown at 
Brussels a significant factto remark is the close fitting of the 
163in. inside cylinders, which are not quite on the same 
level—see cross section at smoke-box, supplement. Nolimi- 
tation is imposed by the frames to this diameter of the 
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Jinders, which are clear above the frames; but it is 
pt? in that the centre line of the piston must, in any 
ee increase, lessen the width for the crank web or 
a journal bearing—see plan of engine. To get in, 

high-pressure cylinders, as in the Belgian 


» 19fin. 
say, 19%in. : 
roe requires, of course, thin crank webs and reduced 
bypess ‘ 4 7 
cael lengths. The problem in locomotive construction 
‘ how still larger cylinders may be introduced during the 


next five years. The compound system requires for its 
vreat range of expansion of the superheated or saturated 
steam a cylinder volume two and a-half to three times 
that which is employed for a simple expansion of the 
ht and volume of steam in a single cylinder ; 


same weig : 
ly the low pressure process of expansion 


consequent 


necess! P ‘ : 
tive gauges in all countries much in advance of the 
tal 


dimensions required in single expansion engines, and 
gomewhat in advance of single expansion with super- 


heated steam. The present example shows the approach- | 


ing limit of compound construction under the Bavarian 
gabarit. Yet the ratio of cylinder volumes is very mode- 


tates a bulk which reaches the limit of construc- | 
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closely paired, the two sets of valves are easily connected 
| by a short union pipe forming the receiver. The general 
| particulars of the engine are as follows :— 





** Pacific” Type, Superheated Steam, Compound Locomotive, 
Bavarian State Railways. 

Boiler . 
Steam pressure ... 210 Ib. 
Steam temperature 320 deg. C. 
Grate area... ... 48.4 sq. ft. 

Heating surfaces— 

Fire-box 157.1 sq. ft. 
‘Tubes ; 2192.9 sq. ft. 

| Superheater —... 538 sq. ft. 
Total, all surfaces 2888 sq. ft. 

Engine— 

H.P. eylinders, dia. 16#in. 

| H.P, cylinders, piston stroke 24in. 

} L.P. cylinders, dia. . 25fsin. 

| L.P. piston stroke 2gin. 
Driving wheel, dia, 73 4in. 
Bogie wheel, dia. 408in. 

Trailing wheel, dia. 47#in. 

| Driving wheel base aie 12ft. 4in. 

| Minimum radius of eurves.. 180 1m. 


rate, slightly under 1: 2.5, and isof the reduced value such | 


as has been, rightly or wrongly, recommended for highly 


superhe ited steam which is not reheated again before the | 


second expansion. 
The drawings show that Maffei meets the constructive 
difficulty of very large low-pressure cylinders by increasing 


their length. 
pressure cylinders. The low-pressure stroke is therefore 


made 26}in., as against 24in. high pressure stroke; and | 


incase of need it can be carried to 30in. without exceed- 
ae well-tested length for locomotive piston strokes. 

In this locomotive the volume of the double expansion 
cylinders is equivalent to a piston stroke of 7ft., as com- 
vared to a single expansion in a cylinder of 24in. stroke. 

Double ports for both admission and exhaust are pro 


In 


These he makes 2in. longer than the high- | 


THE EXPLOSIBILITY OF COAL DUST. 
No. I. 

WirHIn recent years practically every country in the 
world possessing workable coal measures has been 
devoting a large amount of attention to the subject of the 
explosibility of coal dust. Investigations, theoretical and 


| practical, have been undertaken, sometimes at theinstance | their attention to other beliefs. 


| of Government, sometimes at the instance of private 


F'veire-Marreco in 1878. Soon after the experiments 
referred to above, Mr. Galloway was called upon to 
investigate four colliery explosions in South Wales. 
As a result he became convinced that the propagation of 
an explosive flame could take place in a mixture of dry 
coal dust and air whether fire-damp was also present or 
not. All experiments up to this time had been made 


| with small models, but in 1876 Mr. Henry Hall made the 


| first large-scale test. 


Employing an adit, 135ft. long, at 
St. Helens, he found that by strewing coal dust on the 


| floor and firing shots at the face, a fierce blast of flame 


| travelled the full length of the adit. 


Scepticism, how- 


| ever, prevented the full lesson of these experiments being 
| learnt, and it was generally believed at the time that 


some fire-damp had been present in the adit unknown 
to Mr. Hall. 

Thus, up to 1880, the theory of coal dust explosion had 
made but little progress. Nor immediately afterwards 
did the true state of affairs become understood, although 
considerably more effort was now being applied to the 
solution of the problem. In 1882, such eminent 
physicists as Mallard and Le Chatelier, in reporting 


| to the French Fire-damp Commission, and basing their 


conclusions on experimental grounds, stated emphatically 
that they could not accept the theory that coal dust was 


| dangerous, and insisted that “ no colliery explosion of any 


| individuals and responsible colliery associations, and an | 


immense amount of labour and money has been spent in 


| 


importance could be attributed with any probability to 
the action of coal dust.” It would appear that this 
unfortunate expression of opinion swayed the minds of 
French engineers as to the dangers arising from coal 
dust until the terrible Courriéres disaster in 1906 forced 
In 1879 the British 
Accidents in Mines Commission began its sittings, 
although its final report was not issued until 1886. The 
evidence of expert witnesses heard by this Commission up 


trying to arrive at definite ideas regarding the subject. | till 1881 was, with the exception of that of Mr. Hall and 

















vided with the balanced piston valves of the Maffei type 
to eliminate the pressure losses usual to small steam 
passages. In this case every cylinder has a valve, 
although many recent Maffei engines have only two 
valves to serve four cylinders. 

This engine is of the kind which cannot be mis-managed 


to develop nearly all its power on the high-pressure | 


side, whilst leaving to the low-pressure cylinders only 
some 20lb. or 25 lb. pressure for the second expansion. 
The driver is here only allowed one reversing gear as 
in single expansion, and the valve being set for co-equal 
cut-offs, he is unable to “ play’ with the two expansions 
when at high speed. To facilitate rapid starting the 
usual means are provided for allowing steam from the 
boiler automatically to increase the steam pressure in the 
receiver. 

In this engine live steam is permitted to enter the 
low-pressure valve chest through three orifices on each 
cylinder fitted with small valves opening automatically 
through connection with the reversing gear when in its 
starting position, in a similar manner to the operating of 
superheater flaps by servo-motors connected to regulators. 

There is nointercepting valve to complicate the perfect 
simplicity of the machine, and the need for such has 
disappeared since it was found that a cut-off of up to 
90 per cent. of piston stroke dispensed with such 
apparatus in four-cylinder engines. The engines are 
worked normally with double the cut-off that is usual in 
single expansion engines receiving steam from the boiler 
twice as often; but this longer cut-off, whilst developing 
more power, enables the regulator to be partly closed 
to save steam. 

To throttle with nicety for the measure of the steam 
supply in engines working with such long admissions, the 
Maffei engines have notched regulator quadrants with a 
spring bolt or latch. A similar arrangement is to be 
noticed on yet other compound engines exhibited at 
Brussels for permitting of fine regulator adjustments 
such as are superfluous in single expansion engines where, 
for the sake of economy, the a¢mission is cut down to 
the last notch giving a maximum six-fold expansion with 
the regulator opened full. As any more than a ten- 
fold expansion adds little to the economical working of 
a balanced compound distribution, it is found preferable 
to moderate the steam consumption by fine graduations 
of the regulator opening rather than to cut down the 
admission of the valves with the attendant evils of wire 
drawing and high back pressures. 

_To minimise back pressure on the final expansion, spe- 
cially large ports and exhaust pipes are provided— as shown 
in the cross section. Free clearance for the exhaust steam 
contributes appreciably to power and steam economy, 
and these branched exhaust pipes in place of the single 
stand pipe were to be noticed in several of the largest new 
compound and simple expansion locomotives exhibited 
at Brussels, 

It will be observed that the four piston valves are all 
outside the engine frames, and the rock shaft and arms— 
see plan section, Supplement—are quite short. Being 


BAR FRAME CYLINDERS, &c., OF BAVARIAN LOCOMOTIVE 


| We may well believe that'setting aside labour and political 
troubles there is no more pressing question affecting our 
| coalfields to-day than this subject of the explosiveness of 
| coal dust. Fire-damp, undoubtedly a fruitful source of 
| disaster in the past, is now well understood. 
|is fairly easily detected, and although its effects on 
exploding are terrific, it is local in its occurence and is 
amenable to the careful control of the ventilation 
currents. With dry coal dust it is very different. Pre- 
ventive measures other than spraying are practically 
unknown, or at least untried, the results of an explosion 
are far-reachirig and, at times, more disastrous than those 
due to fire-damp, and, over and above all else, we possess 
no such clear ideas on the subject as we do in the case of 
the other and more generally recognised source of colliery 
disasters. 
The last remark may be illustrated by the fact that it 
is only within comparatively recent years that dry dust 


Its presence | 


from bituminous coal has become generally regarded as | 


possessing an explosive nature at all. Conflicting opinions 
have always been and still are expressed on the whole 
question, and while attention has been drawn from time 


to time to the possibility of coal dust playing a more | 
| the end of the gallery so as to imitate the effect of a 


important part in the physics of a colliery explosion than 
is usually supposed, yet it would appear that it required 


the compelling force of some great disaster to direct | 


serious scientific consideration to the subject. 
The earliest traceable 


| 


intimation that coal dust is | 


explosive is contained in an account of an explosion at | 


Wallsend colliery on September 3rd, 1803. The author, 
J. Buddle, a North of England mining engineer, remarked 


that the workings were very dry and dusty, and that red- | 
| dust with the coal dust charges used. 


hot sparks of ignited dust were driven along by the force 
of the explosion. In 1828 Robert Bald discussed the 
question as to whether it were not possible that, if a fire- 
damp explosion took place in a mine, the flames might 
not ignite the coal dust strewn everywhere throughout 
the workings. Faraday, in 1844, reporting to the Home 
Department on the Haswell colliery explosion, made a 
notable pronouncement on the subject, but his words 


received little attention formany years. He clearly stated | 
that it was wrong to suppose that fire damp was the only | 
fuel concerned in the disaster, and that the coal dust | 


swept up on all sides by the rush of windand flame would 
not only instantly catch fire, but that it would itself be 


| 


Mr. Galloway mentioned above, to the effect that coal dust 
was but at the worst a minor agent in colliery explosions. 
Even Mr. Galloway at first was inclined to believe that 
a slight amount of coal gas had to be present to make 
the dust explosive. In 1884, however, he read 
his fifth paper on- the subject before the Royal 
Society, and stated therein that fire-damp should 
be regarded as occupying a secondary place in 
the physics of a colliery explosion, and that coal 
dust should be recognised as the principal factor. 
As a result of the Seaham explosion in 1880, Professor 
Frederick Abel was commissioned to make some experi- 
ments with coal dust. His conclusions are sufficiently 
illustrated by his remark at the Seahain inquest that “ if 
coal dust alone would have exploded every colliery would 
have been wrecked long ago.” In the same year the 
Chesterfield and Derbyshire Institute of Engineers 
appointed a committee to investigate and undertake 
experiments on the coal dust problem. A model gallery, 
82ft. long, 16in. wide, and 18in. deep, was employed for the 
experiments, and a chimney at one end was arranged to 
induce a draught. Coal dust drawn in by the current of 
air was tested for explosibility by firing a horse-pistol at 


blown-out shot. The experiments were by no means 
conclusive. Out of 134 tests ignition was obtained in 
only thirty-six cases. This relates to coal dust charges 
alone. When the test was applied to a charge of coal 
dust mixed with 6 per cent. of gas no violent explosion 
resulted.** It is now thought possible that the failure of 
these experiments to establish definite results may be 
partially accounted for by the admixture of some stone 


From about this time onward continental countries 
began to study the subject much more closely. In 
1884 the Prussian Fire-damp Commission carried out some 
experiments on a fairly large scale. The experimental 
gallery used was 167ft. long, 5.6ft. high, 3.9ft. wide, and 
elliptical in cross section. Twenty-eight varieties of coal 
dust were tested, but the results were somewhat incon- 
sistent and inconclusive. The Commission, however, laid 
stress on the effect of coal dust on the behaviour of a 
blown-out shot. It was stated that, with or without 
the presence of fire-damp, coal dust always increases the 


| length of flame from a blown-out shot, and that when fire- 


responsible for the generation of a considerable amount of | 


restricted supply of air. In 1867 M. Verpilleaux, and in 
1875 M. Vital, made experiments in France, and both 
concluded that coal dust is an important factor in mine 
| explosions. Between 1870 and 1876 Mr. Wm. Galloway, 
a Government inspector of mines, closely studied the 
question of colliery explosions, and commenced a, series 
of coal dust experiments. In the last year named he 
reached the conclusion that “if coal dust and air did not 


coal gas in view of the heat in the galleries and the | 


damp is entirely absent, while such prolongation is 
ordinarily of limited extent with most varieties of dust, 


| there are certain kinds of coal dust which, once ignited 


form an inflammable mixture a small addition of fire- | 


| damp, which would not be inflammable alone, would 
| become inflammable when coal dust is added.” 
| conclusion was apparently confirmed by Professor 


This | 


by a shot, burn far beyond the region strewn with dust, 
and sometimes produce explosions. It was evident, how- 
ever, that while the Prussian Commission thus realised 
the possibility of danger from coal dust, its members 
were not quite prepared to state that this danger 
was imminent in the entire absence of fire-damp. 
The Commission attempted to classify coal dusts in their 





* It should be noted that methane, to which coal gas is very similar, 
does not form an explosive mixture with air unless it constitutes over 
64 per cent. and under 18 per cent. of the volume. These figures are 
quoted from Sir Henry H. Cunynghame’s paj;er read before the Royal 
Society of Arts on November 25th, 1910. 
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order of explosibility, but an event soon happened which 
completely upset all faith in the accuracy of the results 
obtained. For at Camphausen colliery, the dust from 
which had been examined by the Commission and 
declared non-explosive, there shortly afterwards occurred 


a most serious disaster, involving the death of about 200 | 


men. This mine, too, was known to be entirely free 
from fire-damp, and in the opinion of the Government 
Director of Mines for the district the explosion could be 
accounted for by no other explanation than that coal dust 
had been the sole cause of it. 

Between 1885 and 1891 a similar commission was 
investigating the question in Austria. As many as 345 
kinds of dust were tested for explosibility, generally 
without the presence of fire-damp. It was concluded 
that nearly all kinds of dust could be ignited by a 
cartridge of 100 grammes of dynamite lying loose, and 
that with the addition of a small amount of fire-damp 
the danger and sensitiveness of coal dust was notably 
increased. It was also brought out that the fineness of 
the dust, as well as its dryness, had a great influence on 
its explosive qualities. 

In 1886, as already stated, the British Accidents -in 
Mines Commission issued its final report. In a_pre- 
liminary report, issued in 1881, it had expressed the 
opinion in emphatic language, that coal dust by itself was, 
in all probability, non-explosive. The final report, how- 
ever, indicated a radical change of belief. It was then 
stated as conclusively established that a blown-out shot 
could, in a locality where very highly inflammable coal 
dust existed in great abundance, give rise to a violent 
explosion even in the entire absence of fire-damp, or that 
such a shot might be followed by the propagation of flame 
through very considerable areas, so as to reach distant 
parts of the workings where explosive gas mixtures might 
exist. This report and other investigations led to the 
passing of an Act of Parliament in 1887 whereby shot- 
tiring in dusty mines was to be undertaken only if certain 
precautions were fulfilled. The Act required that all 
accessible places within a radius of 20 yards of the shot 
should be thoroughly watered before firing took place. 
If such watering would injure the floor or roof then 
the explosive was to be so used with water or be 
of such a nature that it could not inflame gas 
or dust. Despite the report of the Royal Com. 
mission, and the views expressed therein, the fact 
that coal dust was of itself explosive, was not 
generally accepted by mining authorities. Accordingly, 
in 1890 Mr. Henry Hall was requested to undertake 
further experiments with coal dust from various mines, 





Fig, 1 


employing for the purpose of the tests certain disused 
shafts. The experiments thus undertaken were accom- 
panied by very striking results. In one case, 14 lb. of 
black powder were fired from a cannon placed 540ft. 
beneath the surface. The dust was ignited, and with a 
continuous roar a rush of flame filled the pit mouth and 
rose 60ft. into the air. The explosion was very violent, 
and the flame continued for five or six seconds to issue 
from the pit mouth. Some woodwork near by was carried 
almost 40ft. up into the air. Mr. Hall concluded that his 
experiments proved definitely that blasting with gun- 
powder in dry and dusty mines may cause serious disaster 
in the entire absence of fire-damp. Some of his experi- 
ments did not succeed in exploding the dust, but that at 
intervals an explosion did occur was, in his opinion, 
sufficient justification for his views. In 1891 a Royal 
Commission on Explosions from Coal Dust in 
Mines was appointed, and although it issued a 
preliminary report in that year, the succeeding year saw 
its adjournment until further experiments by Mr. Hall 
could be undertaken. These were immediately carried 
out, and in 1894 the Commission issued its second report 
and its conclusions. From Mr. Hall’s investigations of 
1890, 1892, and 1893, it was stated, it was evident that an 
explosion was not always a certain consequence of a 
blown-out shot, and that many circumstances, such us the 
condition and the quantity of the dust, the nature and 
strength of the explosive, and the size of the galleries 
affected the result. Again, in distinction to the finding 
of the Prussian commissioners, who had reported that no 
shots other than a blown-out shot caused an explosion, 
it was added that in the opinion of some witnesses who 
appeared before the British Commission, the danger was 
by no means thus confined to blown-out shots, but that 
an overcharged shot which did not blow out, or one which 
only partially did its work, might be responsible for 
the production of a flame which would ignite the dust. 
Among its summarised conclusions, the Commission 
recorded its opinion that, while coal dust alone without 
the presence of any gas at all might be explosive, 
the conditions required to produce such an explosion 
were exceptional, and were only likely to arise in rare 
cases. While the degree of explosibility of different dusts 
varied considerably, it could not, however, be said with 
absolute certainty that any dust was entirely free from 
risk. It appeared, it was added, that there was no 
probability of a dangerous explosion of coal dust ever 
being produced in a mine by a naked light or ordinary 
flame. We would note here that the Commission was 


strongly convinced that coal dust associated with even a 


very small quantity of gas possessed greatly increased 
danger, arid that on an explosion of gas occurring the 
coal dust would intensify the explosion, and carry it on 
indefinitely. 

By this time—1894—the mining authorities in this | 
country had very generally come to the conclusion that | 
coal dust was the most important element in the causes | 
leading to colliery explosions. Accordingly experiments 
and investigations from this time onward had for their 
object the discovery of remedies. The Coal Mine Regula- 
tions Act of 1896 sought to prohibit the use of dangerous 
explosions, and in 1897 a testing station for explosives 
was erected at Woolwich. 

In Germany and Belgium the true dangers of coal 
dust were becoming known by this time, and at 
Gelsenkirchen, in Westphalia, and at Frameries, in Belgium, 
stations were established where explosives, safety lamps, | 
motors, «&ec., for use in mines could be tested in the 
presence of dust and gas mixtures. In France, as already | 
stated, the opinion was still held largely that coal dust | 
without the presence of fire-damp was non-explosive. | 
But after the Courriéres disaster in 1906 a station was 
erected at Liévin, where the relative explosibility of 
different coal dusts with various percentages of fire-damp 
and without fire-damp has since been studied. We may 
add that the work already accomplished at this station 
has convinced French engineers of the dangers of coal 
dust. In Austria, since 1908, the Vienna Fire-damp 
Committee has been carrying on experiments at its gallery 
at Babitz, but so far no conclusions have been published. 
Coming to our own country again, we find a second | 
Royal Commission on Mines appointed in 1906. This 
Commission, which is still sitting, has taken up all 
questions relating to mines, and has laid special stress 
on coal dust and remedies for its dangers. In 1907 the 
Commission decided to refer this particular subject to a 
special committee of its own members. After due 
deliberation, the committee reported that it was abso- | 
lutely necessary for the satisfactory solution of the many 
problems relating to coal dust that experiments on a 
large scale should be carried out. It also decided that a 
sum of £10,000 was required to equip the necessary 
station and carry on the experiments. Several months of 
delay ensued due to a difficulty with the Treasury regard- 
ing the provision of the funds. It was ultimately 
decided that Government financial assistance was not to 
be expected. From this position the action of the Mining 
Association of Great Britain rescued the cause. This 
association decided to undertake the experiments on its 
own account, and to provide the necessary sum of money 





by levying a rate on a tonnage basis on all the collieries 
in Great Britain connected with it. 

Since 1908 the committee appointed by the association 
has pushed on its work vigorously. In ourissue of October 
8th, 1909, we briefly referred to and illustrated some of the 
experiments carried out by the committee at its gallery at 
Altofts in Yorkshire. There has recently been published 
the first report* on the work so far accomplished, and in 
our succeeding articles we hope to be able to give a brief 
review of this volume. We will here remark that the 


| present Royal Commission on Mines in its second report 


issued in September, 1909, accepts as an established fact 
that coal dust is explosive, and that it has confined itself 
to discussing means for dealing with it. Referring to the 
Altofts gallery, the same report says that until the ex- 
periments there being carried out are completed, it will be 
unable to make recommendations covering the whole 
question of the means of preventing coal dust explosions. 

So far we have not made any mention of the United 
States. It is not to be thought, however, that that 
country, with its extensive workings of bituminous coal, 
was in any way immune from disasters such as we have 
seen were taking place in other lands, or that the possi- 
bility of coal dust being explosive was entirely discredited. 
It is, nevertheless, the case that up till 1907 the evidence 
obtainable after a mine explosion was not conclusively 
in favour of this belief, and that doubt was here as else- 
where entertained by many leading mining engineers as 
to the accuracy of the new theories. But in 1907 the 
coal mining industry of the United States suffered 
from an appalling series of disasters due to ex- 
plosions. It is curious that these disasters occurred 
almost entirely in the first and last months of the year. 
Between January 23rd and February 4th 151 men were 
killed in four explosions, and between December Ist and 
December 19th no less than 679 lives were lost in the 
same number of explosions. Altogether in that year 
1148 men were killed by mine explosions in the United 
States. As there was strong reason to believe that most 
of these fatalities were to be attributed to the effects of 
coal dust, a demand arose from the mining industry of the 
country for the investigation of the whole question, and 
in 1908 an Act of Congress was passed authorising the 
United States Geological Survey to take up the matter. 
A testing station was immediately erected and opened 
for experimental work at Pittsburg in December, 1908. 
Here, among other work, the coal dust problem has been 





* “Record of the First Series of the British Coal Dust Experiments.” 
Printed and published by the Colliery Guardian Company, Limited, 
30 and 31, Furnival-street, Holborn, E.C. Price 10s, net. 


j}ean be taken of the 


——== 
investigated, and although the work is not in an wa 
completed, a recently issued bulletin* of the Survey con. 
tains much valuable information on the subject. We 


| propose dealing with this publication in a future issue 


and comparing the results obtained in America with 
those arrived at in this country. 





STEEL ARCHED RIBS FOR RAILWAY BRIDGEs, 


ContTRasTING the fine appearance of some of the old 
cast iron arched bridges with the severely plain girder 
bridges, which it has become almost a habit to adopt 
to-day, one is led to wonder why the former type of 
bridge has to such a large extent fallen into disuse 
Looking at the conditions which govern the selection 





of the type of bridge to be adopted, there are the two 


extremes; the one in which there is plenty of headway 
available to give the necessary rise for a brick arch 
while to the other belong cases in which the space is go 
pinched that only « bridge with a floor of the shallowest 
construction can be adopted. In between these extremes 
are the numerous cases which are generally solved by 
adopting in some form or other longitudinal virders 
under the rails or road, as the case may be. It is in such 


| cases that the merits of a flat steel arch might well be 
| considered. 
| erected to carry the railway over a road that the maximum 


It often happens when a bridge has to be 


headway has only to be provided over a comparatively 


small width at the centre of the roadway. For instance, 
to accommodate an electric tramway it would be desirable 
to give additional headway at the centre of the bridge, 
At the sides of the road 15ft. would be quite sufficient, 
| while over the footways this could be still further 
reduced. For bridges over the railway, too, advantage 


form of the minimum strue 
ture gauge to work in steel arched ribs with the neces. 


sary rise. The objections are, presumably, increased 
cost of the steelwork, heavier abutments, and_ in. 
creased difficulty in design. The first of these jis 


to some extent compensated for by the saving in 
weight of steelwork. The second objection is not always 
existent, as, for instance, when the road or railway to be 
spanned is in cutting, or when there are arched 
approaches. As regards calculation, the writer proposes 
to show that for a flat arch of simple form these are not 
very tedious, and it would appear that the simplest form 
of arch rib, namely, one in which the section is constant 
throughout, possesses advantages over a rib in which the 





Swain Sc 


Fig, 2 


spandril is filled in with plate and the top built horizontal. 
For instance, if there is any movement of the abutments, 
with the rib of uniform section, the bending stresses 
caused by such movement, while being a maximum at the 
crown, are distributed over the whole of the rib. In 
the case of a rib with solid spandril, the crown offering 
the least resistance, sustains considerably more stress if 
the rib is bent by movement of the abutments, and the 
same reasoning applies with regard to stresses due to 
change of temperature. In a former issue of Tur 
ENGINEER the writer compared the cost of various types 
of steel girder bridge floors, and now proposes to consider 
the cost of the superstructure of a steel arch bridge, and 
compare the cost of the abutments with those required 
for a girder bridge. The bridge is to carry a double 
line of railway over a road 45ft. wide. There is a 
single line of electric tramway requiring a headway 
of 17ft. for a width of 8ft. at the centre of the 
roadway, and the road itself, which is 30ft. wide, is 
to have a minimum headway of 15ft. The difference in 
level between the rails and road, where they intersect, 
is 20ft., and this allows for the building of an arched 
girder with a rise between the centres of its springings of 
5.25ft., that is about one-ninth of the span. A flat arch 
such as this, if built segmental, does not differ appreciably 
from a parabola, and when completely covered with a uni- 
formly distributed live load in addition to the dead load, 
which is practically uniformly distributed, the line of pres- 
sure for all practical purposes coincides with the centre line 
ofthe arch. The rib is then in simple compression. The 
bending stresses caused by unsymmetrical loading will in 
general be a maximum when one-half of the arch is 
covered with live load and the other half unloaded. In 
the simplest case of the three-hinged arch the line of 
pressure corresponding to this condition of live load will 
be obtained as follows :—In Fig. 1, A B being the loaded 
half of the arch, join C B and produce to cut a vertical 
line through the centre of the load at D. This will be at 
one-quarter of the span. Join A D. The line of pressure 
is completed by constructing a parabola with A D 
and D B as tangents at A and B, and is shown by the 
thick line in Fig. 1. For a two-pin arch the line of 
resultant pressure will be similar in form, but it is not at 
first sight certain that it will pass through the centre line 
of the arch at the crown. If, however, the right-hand 
half of the arch be loaded in place of the left, the line of 
pressure will be as shown by the dotted line. These two 





* Bulletin 425, United States Geological Survey. ‘‘ The Explosibility of 
Coal Dust,” by George S. Rice. Vashington: Government Printing 
Office. 
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combined together must give as a resultant the line of | 
ue to the completely loaded arch which coin. | 


ressure ; 
cides with the centre line; and, therefore, for the two- | 
in arch the line of t 

intersect the centre line at the crown of the arch. Also 


the maximum sagging moment which occurs at thecentre | 
of the loaded half of the arch, and is represented by F G, 
must equal the maximum hogging moment occurring at 
the centre of the unloaded half, represented by H J. This 
also follows from the property of the parabola, for F E 
and ) M being each equal to $4 and GM equal to 
k, FG and H J, will cach be equal to | i. The vertical 
components of the reactions RK, and R, are respectively 
3 Wand | W, and the horizontal component throughout 
the arch H is equal to | W x ¢ + &, W being the total 


j 


Therefore Sady = 


DS gemma gh 
[ive = we~ 9) — aq ae— whi + 


o 








of thrust for the arch half-loaded must | , 
[ 2We-a(e@—cke _ 7, 4 Ge-wmk+ge 


rs ce c 


| Re 
| —~“ Q8c—nHk=0 
“a. 
‘ aa 2 baal 
| ae kat ga \ k ae 
Jo P» e oe 
: re beat gut ka? 
| gua —2hae t+ - , =O 
ye ; a oa 


Working this out obtains the value y = : and the 


line of thrust will therefore cut the centre line of the arch 
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very easily determined in the case of a flat arch with fixed 
In Fig. 3, P O Q is the line of resultant thrusts due 





ends. 
to the load at O, and is fixed by the values 
2 c—5b 
AP= x +e 
15 c—6b 
MO=%k 
v 
. 2 e+5b 
C ¢ ped k 
Q 15 ‘ Cc + 4 m 


When A P is negative it is measured below the spring- 
ing liae, and it will be seen that M O is independent of 4, 
the distance of the load from the centre of the span, and 
therefore the point O will always iie on a horizontal line 
1 k above the centre line at the crown. Any given load 
produces a maximum bending mowent in the arched rib 


to Fig. 2, the ordinate A P at the left abutment must be 
equal to the ordinate CQ at the right abutment. The 
value of A P is, however, unknown, and inust be worked 
out from the properties of an elastic arch with fixed ends. 
These result in three conditions, involving the summation 
of the bending moments throughout the arch and certain 
products of them. The bending moment being always 
proportional to the departure of the line of thrust from the 
centre line measured in a vertical direction, this quantity 
may be substituted for it, and will be referred to as d y. 
Strictly speaking, the varying length of elements of the 
arch ds compared with equal horizontal distances ds 
should also be taken into account, but with an arch as 
flat as the one under consideration, values of ds may be 
taken as equal to dr. The three conditions referred to 
are as follows : 

(1) dy =o. From the property of the parabola it is 


apparent that this condition will be fulfilled whatever the 


ving the lire of thrust fora concentrated load. 


Fig. 4 

| 
value of AP and € Q, for just as A P is cqual to and of | 
opposite sign to C Q, so every ordinate on the one side of | 
the crown will be balanced by the corresponding one of 

opposite sign on the other side. 
(2) Sydy =o. This condition is also independent of 
the value of A P and CQ. 


(3) Sady=o. This is the condition which will 


determine the value of A P and C Q for the method of | 
loading under consideration; z is measured from the abut- | 


iment of the unloaded half of the arch, and for values of 
v between + = o and « = c, the ordinate of the line of 


thrust y+ dy =g+ * (k — 9), whereAP=CQ=y. 
F: 


cand « = 2c 
(2c — x) (hk + g) 


€ 


For values of x between x 
vtdy — 22e— a) («— ok —gt+ 


( 2 
The value of the ordinate of the centre line of the arch 
in terms of x 
a(2c — ak 


zontal thiust H are found from the equations R, + R 





load on half the arch, c the half span, and k the rise of 
the centre line of the arch. The maximum sagging and ‘mag 15 4 tp chain @ It £ 
hogging moments referred to above will therefore equal at points marking the quarter of each half span. The | WHe! © on eee ee 
GWxetkhxtk We. value of the maximum bending imoments at points J and 
i A 4 4 
In the case of the fixed end arch, by the same reason- (3 4...) ls H x (3) k 0 J l ! | 1 
: ; Dats “ s equals H x (jj)? x | = of kK H. 
ing the line of thrust for the same condition of loading 4 | | | 
} 
! 
; Send 
it R575" "hd a ~ | ; 
ben FO. 69" =. 5 0y- —9) ; ae 
' v0 1 | eas - | 
: ne } ee 
hs P aecirr ph | } 
j 2 Fees y ; eT } } + 
- “AS a a, aie, 
~ wn es, | be 1 } | 
- hs ~ . 27 \x ee | } 
s M | «& \ 
A ‘ on a on a = _ Meoni ns =4C i ’ \] 
his bees | SEE RE” | + 4 
pl 23'-3 oa YY 4 ] 
1 fr 
h ed line f resultant pressure for the three loads Aad } | 
| | 
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| 
| 
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The Entincer T 
t Swain Sc | sy, 
a | aodinas — SSS 
Fig 3 o 3 4 ) 6 7 8 5 i 
tal Thrust and Vertical Reactions from « concentrated wad. 
must intersect the centre line at the crown, and referring The values of the reactions Ik; and R, and the hor 
Fig. 5 


system of concentrated loads these should be placed on 


R, ‘ 4 Bh half the span with this position as a centre. 
4¢ The horizontal component of the thrust due to a con- 
R k k44i . centrated load W is 15 W (c? — 6?)? + 32k c*, and the 
: C+SR + th 18) reactions will be obtained from the relations 
a oe 4c R, MO-—AP 
me H Pati 
: oa is hy. MWoe-— €@ 
R, ; k, > ié W H 7 c+ h 
3 To simplify the determination of these different values, 
Rk, = A W the curves in Fig. 4 and Fig. 5 have been plotted. The 
1 ; : ordinates in Fig. 4, when multiplied by /, give the values 
H te x Bw — 1We of A P (y;) and C Q (yz) for varying ratios of b +c. In 
bk 16 4k | Fig. 5 the values of y, are plotted to 10 times the scale, 














Fig. 


The maximum bending moment at the springing is 


1Wc _& 1 - : 
“ . le F s J G 
therefore s me ‘tad We, and at points J and 


1We 

4k 64 256 
It is thus seen that in tho fixed end arch the maximum 
bending moment for this condition of loading is the same 
as in the two-hinged arch, the difference being that in the 
| former case the maximum occurs at the springings and 
in the latter at the quarter spans. If there is any doubt of 
the ends being perfectly fixed, it is best to make the 
section of the arch rib uniform throughout, and of sufti- 
cient strength to resist this bending moment of ;!, Wc, in 
addition to the direct compression due to the dead and 


OP os es We, 





= y= = 
ce 


the live load. The stress due to concentrated loads is 





Swain Sc 


6 


and in addition are two curves for finding the value of 
H, the horizontal thrust, and R., the smaller reaction. 
To obtain the horizontal thrust for any required value 
of b + c, the ordinate of the curve marked H must be 
multiplied by ah and to obtain the reaction Rz, the 
ordinate of the curve so marked has to be multiplied by 
W. Fig. 6 is a half longitudinal section of the arched 
bridge already briefly described. There is a rib under 
each rail, and in addition two outside ribs carrying steel 
plate parapets. There are no hinges, the ends being 
spread and bolted to stone springers with four holding 
down bolts. It will be seen that the floor consists of 
rolled steel joists, from which spring single ring jack 


| arches backed with concrete. The weight of the jack 


arching, concrete, ballast, c., is 2} cwt. per super foot, 
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The live load to be allowed for on each pair of metals is 


2.5 tons per lineal foot. 


Span between centres of springings 46 - 5ft. 
Rise of centre line SET 5+ 25ft. 
Dead load on one arched rib— Tons. 
Arched rib and bracing (estimated) ... ... ... 3:9 
Rolled steel joists, 15ft. x 5-5ft. Bo lb, Ke. 1-5 
Floor, 46-5ft. x 5-5ft. x 2} ewt. 28-8 
Rails, 46-5ft. owt. ... .. ame 
35-2 
Live load (span covered), 46-5ft. x 147 . 58-1 
93-3 
Rea tion (vertical component) = load on balf arch = 46-7 tons 
Horizontal thrust = 46-7T x 11-62ft. + 5-25ft. = 103 tons 
Resultant thrust at springing 46-72 + 1032 = 113 tous 


To keep the pressure on the stone springers, about 


12 tons per square foot as a maximum, the area of the 
bearing plates will have to be about 9 square feet, say, 
3ft. x 3ft. 
Live load on half arch only = 23-25ft. 14? = 29 tons 
29 x 23-25 
4 x 5-29 
= 5-4 tons and 23-6 tons 
29 x 23-25ft. 
16 
Horizontal thrust from dead load = 17-6 
= 37-7 tons 
Reactions, 17-6 tons 
‘Total horizontal thrust = 69-8 tons 
Maximum reaction, 41-2 tons 
Resultant thrust at springing 69-8? + 41-22 = 81 tons 


Horizontal thrust from live load = = 32-1 tons 


Reactions = 3; x 29T 


Maximum bending moment = = 42-1 foot-tons 


11-62ft. + 5-25ft. 


An alternative method of calculation is obtained by 
considering the heaviest engine loads disposed on half the 
arch, as in Fig. 3. From the curves in Figs. 4 and 5 
the values of the horizontal thrust and reaction due to 
each load and the values of y; and y, for each load can 





readily be written down. Thus :— 

Load ie 7-1 tons 
Reaction... . oc cs OO X F- = -Sdome 

6-8 tons 
Horizontal thrust -09x 7-1 x 23-25 + 5-25 = 2-8 
4, (load side nas 1-5 x 5-25 7-9 
“rae sn ace owe | OX BH = 1-9 
Load.. &-75 tons 
Reaction ... -156 x 8-75 = 1-35 tons 

7 

Horizontal thrust .. +264 x 8-75 
#, (load side ; -4 5 
Ms ; : -31 x 
Load : 7-1 tons 
Reaction ee .. *d15 x 7-1 = 2-2 tons 

4-9 tons 

2 12-9 


Horizontal thrust ... -412 x 7-1 
4, (load side) -05 x 5- 
Ws ‘ .. °24 x 5-25 1-26 
Bending moment at springing on load side 
= 7-9 10-2 x 2 12-9 x -26 = 46-9 foot-tuns 
Bending moment at springing, unloaded side 
2-8 x 1-94 10-2 x 1-63 4+ 12-9 1-26 
Total horizontal thrust live and dead load 
= 2-8 + 10-2 + 12-9 + 37-7 


= 38-2 foot-tons 


= 65-6 tons 
Total reaction, load side 

= 6-8 + 7-44 4-9 4 
Pressure at this springing 

= /05-6* + 36-72 = 73-5 tons 


17-6 = 36-7 tons 


With this loading the maximum bending moment 
within the span, which occurs under the central load = 
10.2 x 2.3+ 12.9 x .15 + 2.8 x 1.7 = 30.2 foot- 
tons, while with the distributed load on half the span the 
maximum bending moment within the span, that is, 


apart from that occurring right at the springing is us 4 
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29 x 23.25 = 23.7 foot-tons. Each arched rib, then, will 
be designed with a uniform cross section throughout to 
resist a direct compression of 81 tons with a bending 
moment of 42.1 foot-tons, or a direct compression of 
73.5 tons with a bending mament of 46.9 foot-tons. The 
necessary section can only be arrived at by trial until one 
is obtained in which the maximum compression does not 
exceed the working value. The crowns of the arched ribs 
are, it will be seen from Fig. 6, amply stayed by the solid 
flooring, and the length to each springing which may be 
regarded as an unsupported strut is about 18ft. The 
radius of gyration of the approximate section is about 
. 4ft., and with a strut of these proportions the crippling 
load is about 20 tons per square inch of section. This 
will give a working stress of, say, 5 tons per square inch. 
In Fig. 6 the depth of the ribs is 1ft. 3in. over the web 
plate, which is jin. thick. There are four angles, 3}in. 
x 3hin. x jin., and two plates to each flange, lft. 3in. 
x Zin. 

The gross area of this section is 5 x 5.62 + 4 x 2.44 
= 37.9 square inches, and the gross area of each flange 
=2 x 5.62 + 2 x 1.31 = 12.9 square inches. 

Tons per 
Sq. 1n. 


The direct compressive stress therefore = ~ 
yi 





and the bending compressive stress = = 2-6 
; Total = 4-7 
Or with the concentrated loading the direct 
compressive stress = wlatig = 2-0 
37-9 

. po Age 46-9 ‘ 

bending compressive stress = ———-___ = 2-9 
1-2 x 12-9 

Total = 4-9 


The weight of this section is 134 lb. per foot, and the 
total weight of each of the inner ribs, including the spring- 
ings, stiffeners, and floor supports, 4.5 tons. The weight 
of each face rib and spandril is 4.8 tons, and each parapet 
2.5 tons, while bracing accounts for 2] tons. The weight 
of the rolled steel joists is 7} tons, making a total of 423 
tons. The weight of steel in a girder bridge of the same 
span having a girder under each rail has been estimated 


| 
to be 46 tons. The estimated cost of the superstructure, 
as drawn in Fig. 6, is as follows :— 


30-35 tons steel work in arched ribs and brac- 


oe Yada eC ee ae ame ee . 42418 0 
5 tons steel work in parapets at £13 a ae Oe 
74 tons steel work in joists and connections 

at £11... 80 13 


8 ewt. steel work in holding down bolts@ 28s. 11 4 0 
138 square yards brick work in jack arching @ 
0 


PREM cee oat Saxe ann ks * Sac ee 
26 cubic yards cement concrete over arch @ 

I tn On ame 
30 cubic feet cement concrete springers (@ : 

s. 6d. pe at ‘Seer <a 25 0 
150 square yards asphalt @ 7s.... nee 5210 0 
585 cubic feet stone springers @ 3s. 6d.... ... 102 7 6 


£799 18 10 

say, £800 0 0 
The unsupported area 45ft. (clear span) x 28ft. | 
(width overall) = 140 square yards. The cost per square | 
yard is therefore £800 + 140 = £5 14s. 6d. per square 
yard. Referring to the article previously mentioned, the 
cost of a girder bridge floor of 45ft. clear span is £830 | 
when there are two main girders and cross girders, and 
also when there is a girder under each rail. If there are 
three main girders, thus lightening the floor, the cost is | 
only £660, but the girder in the 6ft. involved with this 
construction is sometimes inadmissible, and often a dis- 
advantage. The additional cost of the abutments has yet 
to be considered. In Fig. 6 the quantity of brickwork 
shown is just about the same as regards thickness as | 
that required for a girder bridge. The amount of con- | 
crete shown is not quite sufficient to eliminate tension 
according to the ordinary methods of calculation, but this 
tension is reduced toa very small amount, and the section 








great, 


/ have a very material effect upon the running costs. 
| became necessary to increase the generating capacity of the 
| station at Felixstowe, Mr. Napier 


| the complete station would have been considerable. 
| engine has now been erected, and on Saturday eveniny last 


—: 


A NEW GENERATING SET AT THE PELIX. 
STOWE ELECTRICITY WORKS. 

THE problem of selecting suitable generating scts for smal] 
electric lighting stations where the load factor is low ig on 
which demands close attention, and the relative merits of the 
various forms of prime movers should carefully be . onsidered 
before a choice is made. One of the principal points which 
engineers responsible for the design of such stations should 
keep in mind is the question of the stand-by losses, for these 
When it 
Prentice, the chiof 


engineer, made an investigation into the relative advantages 
of steam, gas, and oil engines, and the conclusion h: arrived 


at was that the latter type of prime mover was most suitablo 
for his purpose, notwithstanding that up to the present gag 
engines have been used. The station is situated in a regi 
dential centre, which renders the provision of stear plant 
somewhat undesirable, and this, coupled with the faci that 


circulating water for a condenser is not available, lod My 
Prentice to dismiss all thoughts of employing this type of 
engine. 

It appears that some idea was entertained of triusfer. 
ing the whole station to the docks, where an adequate supply 
of water is, of course, available ; but ultimately it was decided 
that the most expedient method of meeting the case would 
be to purchase a Diesel engine, for the expense of rem ving 
Chis 


it was formally set into operation, when we were affor 
opportunity of inspecting the new set and also the older plant 
erected in this small station. It is perhaps well to meition 
that, so far as the operation of the gas plant is concerned, 
there has been no cause for dissatisfaction; but, mainly owing 
to the absence of stand-by losses, and the high efficiency of 
the Diesel engine on light loads, it was considered unde:i:ib'e 


dan 




















DIESEL OIL ENGINE AND 


shown, compared with usual practice, errs, if anything, on 
the right side. The concrete can be mixed with lime, or, 
if cement, the proportion can be six, or even eight to one. 
and will not cost more than 12s. per cube yard. The area 
of the cross section is 12 x 15.5 = 186 square feet, and 
the length between the back of the wing walls about 27ft., 
making a cube of 186 cube yards in each abutment. The 
additional cost of the abutments for the arched bridge 
over those for a girder bridge is estimated as follows :— 
y & dd. 
372 cubic yards concrete @ 12s... 223 4 «0 
Less 50 cubic yards brickwork, including 
facing, @ £1 Soe ce habes aeaee 0 0 


£173 4 0 


It appears, then, that for the case considered the arched 
ribs would cost some £150 more than a comparable girder 
bridge. The arch is somewhat flat, necessitating thick 
abutments, and in cases where more rise could be given 
the difference in cost would probably be less. Under 
certain circumstances the arched bridge would have even 
the advantage as regards cost. An opening has often to 
be provided in a brick arch viaduct to accommodate a 
street or river for which the ordinary brick arch does not 
allow sufficient headway. If girders are substituted, the | 
abutments have to be made thick enough to take the | 
thrust from the adjoining arches, but with steel arched | 
ribs these thrusts are more or less balanced, and in such 
case, instead of there being an extra cost on the abut- | 
ments, there is a saving. 











. sys . . | 

THE question of utilising wind power in country | 

districts is so important that special interest attaches to the | 

collection of statistics showing the frequency of winds of given | 

velocities. In the Agricultural Journal of the Cape of Good Hope | 
(No. 3) Dr Sutton gives such a table for East London, and com- 
res it with a similar table previously drawn uy for Kimberley. 

t — that at East London the wind is commonly too strong | 

for the ordinary type of windmill; there is a vast amount of | 

energy in the winds of the south-east coast of South Africa await- | 
ing exploitation, but the mechanical difficulties appear to be | 





DYNAMO AT FELIXSTOWE 


to provide additional gas plant. Perhaps it is not well 
appreciated that this type of oil engine is making consider 
able headway in connection with electric lighting, and that 
many Diesel engines have recently been put into operation 
for this purpose in London. From the point of view of the 
London central station engineer, this form of prime mover 
presents several advantages, for, owing to the absence of 
boilers and producer plants, it can be erected in place 
where steam or gas engines could not be used, and 
the rapidity with which it can be set into operation 
is a feature of much importance in the case of sudden dark 
ness or fog. The Charing Cross and Strand Company, for 
example, has several small stations equipped with these 
engines, which goes to show that their usefulness is not con- 
fined to small undertakings, but that they also provide 
engineers of extensive schemes with means of economically 
dealing with their load, and if these small oil engine stations 
are properly situated, sub-stations can frequently be dis- 
pensed with. 

The new set which has been erected at Felixstowe, and 
which is shown in the accompanying illustration, consists of 
a three-cylinder engine, with a normal output of 225 horse 
power, supplied by the Diesel Engine Company, 0! 
179, Queen Victoria - street, E.C. The speed of the 
set is 195 revolutions per minute. A heavy fly-wheel is 
fitted, which ensures good parallel running with the existing 
gas sets. It will be gathered that a substantial outboard 
bearing is provided to support the fly-wheel, the main crank 
shaft of the engine being extended through this bearing and 
flanged to receive the corresponding flange of the generator 
shaft. The generator, which was supplied by the General 
Electric Company, of 67, Queen Victoria-street, E.C., is of 


| this firm’s standard design. It is a direct-current commutating 
| pole machine capable of giving a continuous output of 150 


kilowatts. The combined set has an overload capacity of 
15 per cent. for two hours. The usual accessories are fitted 
to the engine. The main oil storage tank consists of a 30ft. 
by 8ft. Lancashire boiler, the flues of which have been taken 
out and theendsclosed in. Theshell, supported on cast iron feet, 
receives thecrude oil from three ton roadtanks. It is pumped 
to the intermediate storage tank, having a capacity of 1000 
gallons, by means of a semi-rotary pump situated in th« 
engine-room. From this tank the oil gravitates to a filter 
tank having a capacity of 100 gallons. 
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From this the oil again gravitates to the pump fitted on 
4 vertical shaft of the engine, where it is under the control 


of the engine governor. It will be seen that everything in 
connection with the supply of fuel to the engine is automatic. 

The water, which circulates through the jackets and 
cylinder covers, is pumped from a sump by means 
of an clectrically-driven gun-metal pump to an overhead 
cooler situated on the engine-room roof. The limits of 
the temperature of the water used are 60 deg. Fah. 
for the inlet and 120 deg. Fah. for the outlet. Under these con- 
ditions the guaranteed amount of a maximum of four gallons 
per brake horse-power per hour has been reduced to 2 85 
gallons per brake horse-power hour. This figure was ob- 
tained on a test after the engine had been erected on site. 
The water is taken from the tank of the cooler by means of a 
ipe hich supplies each cylinder, the outlet from each circuit 
being taken toa common collecting funnel and controlled by a 
stop valve. In each delivery pipe a thermometer is fitted, 
and the amount of circulating water is so regulated that the 
maxuuum temperature of 120deg. Fah, is adhered to as far 
as practicable. The compressed air used in the engine is 
supplied by means of a three-stage Reavell air compressor. 
This pumps into three solid drawn steel vessels, two of these 
being for starting purposes and one for injection. 

At a test recently carried out at the Felixstowe works, the 
figures shown on the right were obtained, whilst those on 
the left relate to the guaranteed consumptions :— 


(uaranteed Consumptions 

onsumptions. obtained. 

\t fullload .... a. are te. P 
two-thirds |. Gis 2. 2 fon } Bot oi a 
, CORE) 6 Sores. ce ae cs Bagg eRe OEM 


It will be seen that in each instance the consumptions 
obtained are well below the guarantees, and that the engine 
is highly efficient on light as well as full loads. 





THE COLLISION AT WILLESDEN JUNCTION. 





\s the Board of Trade inquiry, conducted by Colonel 
Yorke, was not open to the public, and as the coroner’s 
inquest was not concluded until yesterday, we are not, at the 
time of writing, able to make much comment on the unfortu- 
nate accident that occurred on the London and North- 
Western Railway at Willesden Junction on Monday morning 
last. 

The accompanying diagram of the lines through the 
station may, however, assist in arriving at the facts of the 
case. The collision occurred on the up slow line. A train 
for Euston leaves Watford at 8.27 a.m., and is due to arrive 
at Willesden at 8.47, and to leave for Euston at 8.50. At 
8.30 a train for Broad-street leaves Watford, and this is 
timed to arrive at Willesden at 8.55, and to leave at 8.57. 


! 


‘rom Watford 


NY 5 SIGNAL BOX 
uP SLOW wa 





Tue Excineer™ 


PLAN OF LINES AT 


The latter train continues on the main line, and branches off 
for Broad-street at Chalk Farm Junction. From these 
timings it will be seen that the two trains are, or should be, 


clear of each other, but for some reason the first train was | 


late on Monday last, and while it stood in the station at 
No. 4 platform it was run into by the Broad-street train. 
The second coach—a third class—was telescoped by the rear 
third-class brake-van. One man died during the morning, 
and two men’s injuries have since proved fatal, while a large 
number have been badly hurt, the condition of some being 
still critical. 

As it is generally admitted that the signals were at ‘‘clear’’ 
for the second train, it follows that the accident must be due 
to what is known as irregular block working between the two 
signal-boxes that protect the station—No. 5 at the Watford 
end and No. 2 at the Euston end. These boxes are, as 
usual, provided with block instruments, upon which tele- 
graphic signals are exchanged and permission sought by the 
entering end from the departing end for a train to enter the 
section, and an intimation is also given thereon by the 
departing end to the entering end when a train has passed out 
of the section. As long as this working is adhered to—and 
provided always that drivers obey the fixed signals and that 
the signalmen work the fixed signals in consonance with the 
block signals—two trains cannot be in one section at the 
same time. It is therefore only reasonable to assume that 
either the signalman in No. 2 box sent a premature intima- 
tion that the Euston train had left, or that the signalman in 
No. 5 box let the Broad-street train into the station without 
its being accepted by the man at No. 2. 

It is only fair to the London and North-Western Company 
and all British railways to observe that, while collisions due 
to irregular block-working were at one time constantly 
figuring in the Board of Trade reports, there_bas been a 
remarkable decrease in such of late: In fact, there has not 
been one reported accident to which this cause has been assigned 
since January, 1908, nearly three years ago. It should also 
be observed that the conditions at Willesden are not favour- 
able to the signalman in No. 5 box, nor to a driver approach- 
ing on the up slow line seeing anything standing at No. 4 
platform. Although the lines in the accompanying diagram 
are all shown as being straight, they are not so. Willesden 
station is approached from the north on a slight curve to the 
left, and inside the station the three lines between No. 3 and 
{ platforms are slewed over towards No. 4 platform, and that 
platform is itself curved inwardly; owing to the width 
required for No. 3 platform. These conditions, and the road 
and foot bridges at the Watford end of the station, interfere 
with the view of the up slow line in the station. In this 
connection it may be remarked that extensive’ changes are 
being carried out at Willesden owing to the Euston-Watford 





new railway, which would have soon called for a new position 
for the No. 5 signal-box, when the signalmen’s view of the 
station would have been corrected. 








THE SHIPBUILDING LOCK-OUT. 





AN incident of some considerable significance has been the 
subject of a good deal of unfavourable comment in com- 
mercial circles, namely, the attack made by Lord Furness, 
himself a member of the Employers’ Federation, on his 
colleagues for the prolongation of the lock-out, an attack for 
which he was very strongly rebuked by the federation at 
their meeting at Carlisle on the following day. Lord Furness, 
speaking at a political meeting at West Hartlepool, said that 
he had always been loyal to the Masters’ Federation, as he 
expected the men would be to their own society, but he was 
firmly convinced that if the masters asked for guarantees the 
men had a right to ask for them too. He stood loyal as an 
employer now, and he was anxious to see a solution of the 
dispute, but he had never seen the force of any employer, be 
it an individual or a body of employers, saying to the men, 
** You shall give this guarantee or that guarantee,’’ whilst the 
masters were not ready to respond with the same guarantee. 
Where was the spirit of mutuality if it was all to be on the 
one side? Lord Furness then stated that he understood that 
Mr. Askwith, of the Board of Trade, was going to put 
forward what he believed would bea fair and honourable 
solution of the difficulty, and he (Lord Furness) added :— 
“‘I say this to the whole body of the employers, be the con- 
sequences what they may. Unless the Employers’ Federa- 
tion accepts and agreés to what*Mr. Askwith suggests as a 
fair and honourable solution, I say to you to-night that the 
lock-out shall come to an end. I will not stand quietly 
by and see the suffering of innocent ones continue day by 
day, week by week, and month by month.’’ Mr. Askwith 
was, said his lordship, one of. the shrewdest of the Govern- 
ment officials, and what he. considered to be fair and just he 
(Lord Furness) would defy the masters to say should be put 
to one side and the lock-out continue. He mentioned that 
he was chairman of the Northumberland Shipbuilding Com- 
pany and of Palmer’s Shipbuilding and Iron Company on the 
Tyne, and said that if the employers would not abide by the 
proposals and suggestions of Mr. Askwith then they must 
choose between him and the federation which inflicted the 
lock-out. 

Lord Furness’s pronouncement and threat at a political 
meeting and on the eve of an election came rather as a “‘ bolt 
from the blue,’’ and did not fail to rouse resentment on the 
part of his colleagues that he should have so spoken at such 
a crisis, and that on insufticient evidence, which evidence he 
could have had fully and correctly if he had attended the 
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| meetings of the employers, as he was entitled to do, or 
| applied to the federation instead of trusting to newspaper 
| statements. 
After their conference at Carlisle om’ Thursday, the Em- 
| ployers’ Federation issued an official statement on the subject 
| of the diatribe of Lord Furness. In this it was affirmed that 
| the attention of the executive board had been called to a 
| newspaper report of a statement made by Lord Furness the 
| previous evening. Lord Furness was reported to have stated 
| that ‘‘ he had never attended employers’ meetings in his life, 
| and the only information he had obtained about the negotia- 
| tions with regard to the lock-out was the news got from the 
| Press.’’ It was particularly unfortunate, the Employers’ 
| Federation remarked, that upon necessarily very insufficient 
| information he should have thought it right to make any 
statement on the position. Had he taken the obvious course 
| of seeking authoritative information, which he was entitled 
| to have, he would have learned that his suggestion that any 
| assurance to be granted should be mutual had already been 
| favourably considered. Neither Mr. Askwith nor the Board 
| of Trade had put forward any proposals ; they came from the 
| Boilermakers’ Society, and Mr. Askwith had been assured by 
| the Emergency Committee that the proposals for mutually 
binding assurances had already been approved in principle. 
Although Lord Furness’s suggestion was in accord with the 
| line of negotiations which were already in progress, the 
executive regretted that he, instead of communicating 
| with the federation, should have seen fit to select a political 
platform as the channel through which to offer the 
suggestion to his fellow-employers, and, moreover, to’ accom- 
pany it by a threat. In other circumstances the threat 
might have endangered negotiations, but these, in view of the 
facts, would proceed on the lines previously laid down, un- 
affected by his lordship’s statement. 

Lord Furness has not taken the rebuke of "the Employers’ 
Federation ‘‘lying down,’’ for he sent to Messrs. Thomas 
Biggart and Hartley B. N. Mothersole, the joint secretaries 
of the Shipbuilders’ Employers Federation, a communication 
on Friday, in which he affirms that the statement made on 
behalf of the employers bore out his (Lord Furness’s) conten- 
tion. They agreed that pro ls for mutual binding 
assurances had now been made (tliree months after the lock- 
out) following the conferences with Mr. Askwith, of the Board 
of Trade. It was a matter of public knowledge that a large 
conference of boilermakers’ delegates and officials extending 
| over three days was held in London at the Board of Trade 
offices, after which, Mr. Askwith, of the Board of Trade, 
invited a small committee to consult with him as toa possible 
solution. Was it not a fact that, as the outcome a letter 
embodying the terms of this proposed solution was drawn up 
by that committee and forwarded to the Mmployers’ 





Executive. Lord Furness holds that whether it was actually 
signed by Mr. Askwith or not was immaterial. It had his 
sanction and approval. Thus he contended that it was 
scarcely correct for the employers’ secretaries to say that 
neither Mr. Askwith nor the Board of Trade had put forward 
any proposals. There was no Act of Parliament to compel a 
man to go to work, or compel a master to employ a man. 
He, however, adhered to every word he uttered. 

Subsequently the joint secretaries of the Employers’ 
Federation replied to Lord Furness’s letter, and called his 
attention to the statement made by them, that Mr. Askwith 
had an interview with the Emergency Committee of the 
Employers’ Federation, and explained that the proposals in 
the letter were those of the society itself, and that they were 
in no sense to be taken as suggestions for a settlement 
emanating from the Board. That statement was made on 
behalf of the Emergency Committee and joint secretaries of 
the federation, who alone with Mr. Askwith could know 
what actually happened. 

It was arranged at Carlisle that the Executive Board of 
the Shipyards Employers’ Federation should have a confer- 
ence with the standing committee of the men’s societies at 
Edinburgh on Saturday last, when there was discussed a 
communication from the boilermakers’ representatives 
stating that they were willing that there should be a mutual. 
exchange of binding assurances, that-both organisations will 
effectively exercise the powers conferred by the rules to 
prevent stoppages of work, to secure observance of agreements, 
and to penalise members breaking agreements. They 
suggested an impartial umpire in disputes. The letter under 
consideration among other things stated :—‘* As we believe 
that one of the most {fruitful causes of irregular stoppage has 
been the impatience of the workmen at the excessive delays 
which have frequently taken place in the settlement of 
claims, we confidently anticipate that the adoption of these 
proposals will of itself -remove a great part of the difficulties 
which have led to the present situation. - We understand, 
however, that the employers also press for assurances being 
given that our society will take effective action against any 
of its members who may be guilty of breach of agreement. 
We on our side should also be glad to receive corresponding 
assurances from your federation, especially as we consider 
that one important cause of. the present difficulty has been 
the failure of some of your members to observe the provision 
of Clause 4 of the National Agreement, ‘that any claim for 
the alteration of price must be made before the commence- 
ment of the job.’ We do not seek to control the particular 
steps to be taken by your federation to secure the observance 
of the agreement by your members, and similarly, we are not 
prepared to agree to your federation exercising any such 
control over our society. We are, however, unanimously 
prepared to recommend that there should be a mutual ex- 
change of binding assurances, that both organisations will 
effectively exercise the powers conferred by their rules to pre- 
vent stoppages of work, to secure the observance of agreements 
by their members, and to penalise members by whom such 
agreements may be broken.’’ 

Saturday’s conference between the Shipbuilding Employers’ 
Federation and the Shipyards’ Standing Committee under 
the National Agreement at Edinburgh to continue the nego- 
tiations for a settlement of the dispute, after lasting all 
day, was adjourned till Wednesday last. After the pro- 
visional terms are arrived at, the men will be called upon to 
ballot on such terms, so that it is difficult to see how opera- 
tions can be resumed at the yards before the commencement 
of the new year. The Standing Committee of the Allied 
Shipbuilding Trades had a conference on Tuesday with the 
boilermakers’ representatives, when, it is understood, they 
urged the latter to sign the agreement, the basis of which 
had already been mutually approved, and, in order that the 
position of the boilermakers’ representatives might be 
strengthened in the eyes of their own members, the Standing 
Committee intimated that they were also prepared to sign 
the agreement, and thus commit every other shipbuilding 
trade to the same working conditions as the boilermakers. 
The basis of the proposed agreement submitted to the con- 
ference on Wednesday was as under :— 

‘* A tribunal shall be set up, consisting of three employers 
and three members of the Allied Trades Standing Committee, 
who, on a stoppage of work for alleged breach of agreement 
taking place, shall be called together within twenty-four 
hours to adjudicate. In the event of this tribunal failing to 
agree, there shall be called in an overman, to be drawn from 
a panel mutually agreed upon, whose decision shall be final. 
Should it be found that a breach of agreement has occurred, 
and that the fault was that of the workman, he shall be 
punished in accordance with the rules of his society. Should 
it be found, on the other hand, that the employer was at 
fault, then he in turn shall be dealt with according to a rule 
of the Employers’ Federation to be drawn up for that 
purpose.”’ 

The conference lasted until a late hour, and was then 
adjourned till yesterday, no information being available up 
to the time we went to press. 

Lord Newburnholme, speaking at a meeting at West 
Hartlepool, said he could tell his hearers that as soon as the 
lock-out was over there would be such a boom in trade at the 
Hartlepools as they had not experienced for many years. 

That the feeling against the Boilermakers’ Executive is 
still bitter is shown by the fact that at a meeting of the 
unemployed at Newcastle Town Hall one of the leading 
speakers stated that if the members of the Boilermakers’ 
Society had not shown backbone their leaders would have 
sold them to the employers. It was asserted that by going 
cap in hand to the employers the officials had entirely lost 
the confidence of their members, and that it would be a just 
nemesis if the boilermakers declined to return to work until 
the Edinburgh agreement was got rid of altogether. 

Mr. Jonathan Samuel, Liberal candidate for Stockton, 
speaking to the boilermakers there, said, with referénce to 
the lock-out, that what the shipbuilding employers were now 
demanding in respect to fines was absolutely illegal. That 
was the opinion of a prominent K.C., and he hoped to see 
the day when a Bili would be passed by Parliament making 
fines upon workmen in this country illegal. 








Tue railways and tramways undertaken by the State 
in New, South Wales show an increase in their earnings for Sep- 
tember of £123,490 over that of the corresponding month of 
September, 1909. For the three months, July to September, an 
increase is shown of over half a million pounds in comparison with 





the same period of 1909, 
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THE SMITHFIELD CLUB SHOW. 


Aut the firms that are ‘generally represented at the 
Smithfield Club Show, which was opened on Monday last, 


are in evidence, and their respective stands occupy the 
same positions as on previous occasions. 


this exhibition does not materially alter, but a careful 
examination of the individual exhibits invariably reveals 
many little improvements. The use of superheaters on 
traction engines appears to be meeting with increased 
favour, and the desire of internal combustion engine 


From year to 
year the general appearance of the machinery section of 


finishing machines. Self-oiling bearings are fitted to all the 
principal shafts. It has an adjustable barley awner, double- 
crank shapers, chaff-sifting and bagging apparatus. The 
frame, which is of the trussed type, is constructed of 
English oak. Other exhibits on this stand take the form 
of a chaff-cutter and an 8in. centrifugal pump. 


As is usuai at this Show, the firm of John Fowler and 
Co., of Leeds, has an extensive stand, on which all the 
firm’s latest engines, &c., are shown. We are told that for 
| five years past the company has been carrying out experi- 
| ments with a view of ascertaining the best system of super- 
| heating for its ploughing engines. The superheater which 




















Fig. i—-CLAYTON AND SHUTTLEWORTH’S STEAM TRACTOR 


builders to simplify their designs is well marked. A new 


design of steam tractor, which js to be seen on the stand | 


of Clayton and Shuttleworth, Limited, is shown in 
Fig. 1. It mainly differs from the firm’s usual design in 
that it is fitted with piston valves. The boiler is 
of the “ Belpaire ” type, and works at a pressure of 200 |b. 
per square inch. Means are provided for obtaining three 
speeds. A noteworthy feature is the provision of an 
arrangement whereby the compensating gear can be 
locked from the foot-plate. The first motion shaft is 
machine cut. Self-oiling bearings are fitted to the crank 
shaft, countershaft, and axle, thus enabling economy in 
oil to be obtained. There is also a 7 horse-power traction 


Pasition of Cock qpen to 
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has been selected for this purpose raises the temperature 
of the steam to 320 deg. Cent. The design of the cylin- 
ders and valves has naturally been modified to suit the 
temperature. The superheater, which is placed in the 
smoke-box, is arranged so that the boiler tubes are easily 
accessible. The drawing—Fig. 2—shows the general 
arrangement of the superheater. A flexible pipe and 
| nozzle is provided for the purpose of cleaning the super- 
| heater before commencing to work. A set of fixed clean- 
ing pipes, J, are also provided. By turning the handle of 
the three-way cock A A, as shown dotted, and by opening 
the valve A situated on the side of the smoke-box, the 
soot may be blown off the tubes whilst the engine is 
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d Stop valve for shutting off steam from cleaning pipes. 
\A.—Threc-way steam cock for diverting the steam to internal 


cleaning pipe or flexible cleaning pipe. 
b.—F lange for each tube of superheater. 
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C.—Tube box for stiperheater tubes. 

I). —Single bolt for securing tubes to tube-box. 
k.—Smoke-box. 

F.—Tubes which take the steam first. 


Fig. 2—FOWLER’S SUPERHEATER FOR TRACTION AND PLOUGHING 


engine. In this engine a seating of pressed steel riveted 
to the boiler carries the cylinder, this construction con- 
stituting an alteration in the firm’s older design in which 
a cast iron saddle was used. Oil is supplied to the 
cylinder by means of a mechanical lubricator of the 
positive feed pattern. Self-oiling bearings are fitted to 
the principal shafts, the oil circulating between a 
reservoir and the bearings. The feed pump is of the 
gear-driven pattern, and the speed of the plunger can be 
varied. On the same stand there is a portable engine. 
This, which is capable of developing 7 nominal horse- 
power, is of simple design and adinirably suited for agri- 
cultural service. The firm is also showing one of its 


working. Each tube of the superheater is a separate 
element, and is mounted in its own flange B. The 
tubes are bent in the form of the letter M, and secured 
to the tube-box C by a single bolt D. The joints of the 
tubes, c., are nade by ground metallic surfaces, and 
they require no jointing material. All the tubes can be 
removed and replaced without entering the smoke-box E, 
and any tube can be removed, and the hole may be covered 
by a blank flange without affecting the working of the 
remainder of the superheater. First, the steam passes 
through the tubes F, nearest the smoke-box shell E, and 
lastly through the tubes G situated in the centre of the 
smoke-box. The tubes are supported by the bolts K, 





| ——— 
| which pass through the smoke-box. A ploughing engine 


| fitted with one of these superheaters is shown in Fig, 4 
Two of the firm’s improved double-crank compound road 
| locomotives are exhibited, and Fowler's . single-enging 
| cable system of cultivation is also shown. Another 
| exhibit takes the form of a 14 nominal horse-power com. 
| pound ploughing engine for working on the double-engine 
| cable system of steam cultivation. In addition there are 
working models of steam cultivating implements and 
samples of steel-wire ropes, kc. 

Fielding and Platt, Limited, have a good display of 
engines suitable for agricultural purposes. These are of 
the oil and gas types, and, as in the case of last year 
examples of the firm’s combined sets, consisting of in 
oil engine direct-coupled to a pump are in evidence. 

Another firm making a good show of oil engines and 
|pumps suitable for agricultural service is Petters 
Limited, of Yeovil. Various sizes of the so-called 
“Handy Man” engines are shown, and in all cases they 
are fitted with the firm’s proportionate governor and 
automatic lampless tube ignition. 

Perhaps the most noteworthy exhibit on the stand of 
Davey, Paxman and Co. is the firm’s new gas eigine, 
| which is illustrated in Fig. 3. It is rated at 36 to 
40 horse-power when running on suction gas. Its speed 
|is 200 revolutions per minute. It will be gathered that 
the general design is that which is fast becoming universal] 
for all gas engines over 30 brake horse-power, the cylinder 
jacket and bed being cast in one piece. An outer bearing 
carried on a pedestal is provided beyond the fly-wheel, 
The valve gear is of a recently patented type, and is 
arranged for “qualitative” and “quantitative” governing, 
By means of the link and quadrant the opening of the 
gas valve can be varied over a wide range. The ignition 
of the charge is effected by means of a low-tension spark 
from a magneto machine. The efficient lubrication of all 
the working parts appears to have been carefully provided 
for. The main bearings, which can be adjusted both 
horizontally and vertically, are of the four-part type, 
and the outer bearings have chain lubrication. The 
piston is supplied with oil from a small oil pump driven 
from the side shaft. The firm also exhibits a 7 horse- 
power general purpose traction engine and a self-con- 
tained horizontal engine. 

Ransomes, Sims and Jeffries, Limited, of Orwell Works, 
Ipswich, exhibit a 4 nominal horse-power compound 
light steam tractor, mounted on springs at both axles and 
fitted with drum and rope, water lifter and hose, geared 
feed pump, injectors, governors, and awning over driver. 
In addition, there are two traction engines, one a 
6 nominal horse-power machine and the other a 7 horse- 
power. The former is a compound engine, whilst the 
latter is of the single cylinder type. They are suitable 
for thrashing, sawing, steam cultivation, and general farm 
work. The compound engine is fitted with spring axle- 
boxes on the hind axle. There is also an 8 nominal 
horse-power portable engine mounted on wrought iron 
wheels. Another exhibit takes the form of a high-speed 
vertical engine of the open type, and specially adapted 
for dynamo, fan, or pump driving. There is a representa- 
tive collection-of the firm’s ploughs, including pony and 
one-horse ploughs, «c. Among other exhibits, there are 
two cultivators, one a small machine with seven tines 
arranged to give as much clearance as possible, and the 
other an eleven-tine machine, which can easily be con- 
verted into a horse hoe or ridger, and is said to be very 
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G. —Tubes which take the steam last. 

J. Fixed cleaning tubes arranged between the tubes. 
K.--Bolts for supporting superheater tubes, 
|..—Casting for carrying the fixed cleaning tubes. 


ENGINES 


effective in either capacity. Reference should also be 
made to a new pattern of potato digger, in which the 
forks are always kept in a hanging position, causing 
them to work paralle] to each other and giving them an 
increased lifting action when entering the ground. ; 
On Stand No. 7, E. R. and F. Turner, Limited, of Ipswich, 
exhibit a new oil engine, having the cylinder and frame 
cast in one piece. Normally it is capable of developing 
8 brake horse-power, but will give 10 as a maximum. 
The firm’s “ Sirdar” mill, which is a comparatively new 
production, constitutes another exhibit. This is a mill fitted 
with vertical stones for grinding corn of any description into 
meal, The mill exhibited is fitted with 14in. French stones 
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for grinding wheat, maize, barley, &e., but emery compo- 
aition stones are also shown, which can be substituted for 
the French burrs, and when fitted with these the mill is 
capable of grinding any kind of light material, such as 
bran, sharps, chaff, &e. We are told that these emery 
stones require no re-dressing ; it is only the furrows that 
require to be deepened about once in every three months. 
There is also one of Turner's soft meal mills. It is a 
combined mill, consisting of chilled iron discs, on which 
the material to be treated is broken drown to a fairly 
fine sample, and chilled iron finely fluted rollers reduce 
this toa very fine even meal, similar, or in some cases 
superior, to that produced by stones. Various other mills 
are also to be seen on this stand. 

~ On the stand of Ruston, Proctor and Co., Limited, of 
Lincoln, there is a 20 brake horse-power gas engine. The 
cylinder and bed plate are cast together, whilst the com- 
bustion chamber is separate. The engine works on the 





cultivating, hauling mowers and reapers, and for driving 
thrashing machines, chaff-cutters, and other farm 
machinery. Simplicity and low running costs have 
received careful consideration, and it is claimed that with 
paraffin at 6d. a gallon an acre of land can be 
ploughed at a cost of 3s., and from six to ten acres 
can be ploughed in ten hours. A 7 _ horse-power 
single-cylinder tractor to be found on the stand is 
of the firm’s new type, and is constructed on simple and 
efficient lines. There is also a 6 horse-power single- | 
cylinder portable engine. The bottom of the cylinder is 
planed to fit the boiler, and has a strong flange extending 
at each end, as well as at the sides, and this is bolted on 
the external shell of the fire-box. The engine is fitted 
with the firm’s new patented fire-box with combined top. 
A special feature of this type of fire-box is that the 
corrugations radiate from the four corners, and as a con- 
sequence the load due to the pressure in the boiler is | 
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Fig. 3—DAVEY, PAXMAN’S GAS ENGINE 


“(Otto” cycle, and the speed is regulated by a governor of 
the “ hit and-miss” type. Ring oilers are fitted to both 
main and cam shaft bearings. There is also a 7 horse- 
power compound traction engine. A special feature of 
this engine is that the gearing on the crank shaft is 
arranged between the hornplates, one pinion being close 
up to the bearing on each side. The gears are changed 
by means of the “ Ruston” interlocking clutch year, and 
the speed is varied by operating a single lever. The 
diameter of the cylinders are 6in. and 10in., the stroke 
is 12in. A “ Ruston” clover huller is also shown. This 
has an iron thrashing drum, the shaft of which runs in 
ring oil bath bearings. Another exhibit takes the 
form of a 4ft. 6in. thrashing machine. This deals with 
wheat, barley, oats, rape, linseed, mustard, carraway, rye 
and peas. Nine different processes are gone through 
before the grain leaves the machine. The machine is 
fitted with a rotary corn screen, which separates, classifies 
and assorts the grain, aecording to its size, in first, second 


| 
supported by the corners, and there is no tendency to 
bulge or distort the sides of the fire-box. In this way | 
roof stays are dispensed with. A large thrashing machine | 
is also shown on this firm’s stand. Itis fitted with an 
extra large riddling surface, chaff cleaning and sacking 
apparatus, and all the most modern appliances for pre- 
paring the grain for the market in one operation. 

The firm of Richard Garrett and Sons, Limited, of | 
Leiston, is showing an excellent superheated steam or | 
semi-stationary condensing engine. The superheater is 
of the firm’s patented type, and it is placed in a specially 
constructed chamber in the upper part of the smoke-box, | 
the lowest parts of the coils being clear of the boiler | 
tubes. The coils are staggered to enable them to be | 
effectively and conveniently cleaned of soot. The distri- 
bution of steam in the cylinders is effected by the firm’s | 
balanced "piston valves. The governor is of the crank- 
shaft type, acting direct on the excentric of the 
piston valve, and forming a simple and efficient | 


| Company, of Kingston, Halifax. 
| Coultas, of Perseverance Works, Grantham, there is a 


embodies a number of improvements, and it is claimed 
that owing to the high working pressure it is extremely 
economical and powerful for its weight. Lastly, there is 
a 5-ton compound steam motor tractor which is fitted with 
the Garrett corrugated fire-box. 

There is a large ploughing engine on the stand of 
Aveling and Porter, of Rochester, similar to the one 
which was exhibited last year and illustrated in our 
article on the 1909 Show. In addition there is a road 
locomotive and a steam motor tractor. The 3-ton steam 
wagon shown in Fig. 5 is also to be seen on this stand, 
and this constitutes a new exhibit, for this is the first time 
the firm has shown a steam wagon of this kind at the 
Smithfield Show. It will be gathered that it is provided 
with rubber tires. The engine is of the compound type, 


| having cylinders 4in. and 64}in. in diameter and a Tin. 


miles per hour. ‘The 


stroke. The speed is twelve 
Mechanical 


working pressure is 200 lb. per square inch. 
lubrication is provided for the cylinder. 

To the firms manufacturing steam tractors fitted with 
superheaters, J. and H. McLaren, of Midland Engine 
Works, Leeds, may now be added, and a 5-ton machine 
of this description is to be found on the firm’s stand. 


| In addition to the superheater, it is also fitted with a 
| feed-water heater, with the aid of which the feed water 
| on its way to the boiler is heated by the exhaust steam to 
| nearly boiling point. 


The advantages claimed for the 
engine are that it is easily driven and started by one man, 
turns in a small space, is highly economical, steams 
quickly, and is very steady and regular in running. 
The fly-wheel is adapted to drive any kind of machinery 
by means of a belt. The firm’s improved arrangement 
of spur gearing enables the engine to be taken to 
pieces very rapidly. We are told that in the Royal 
competition at Baldock this engine; when travelling at 
an average speed of 3} miles per hour, ploughed 5 acres 
at the rate of one acre per hour with a coal consumption 
of 273 |b., or less than 55 |b., of coal peracre. It is main- 
tained that an even better result could have been obtained 
had the firm been allowed to use its own ploughs. On 
the road test it hauled a trailer weighing two tons and 


| carrying a net load of 6 tons 8cwt. of coal over a 


25 miles course in 3h. 17min. with a consumption of 
only 214 lb. of coal for the whole journey. The engine 
also hauled two 6ft. binders at the rate of four miles per 


| hour, which is equivalent to reaping 40 and 50 acres of 


corn per day of ten hours. The working pressure is 
200 lb. per square inch. 

Brown and May, of North Wilts Foundry, Devizes, 
Wilts, are exhibiting a steam tractor and a thrashing 
machine. A traction engine is also shown by William 
Allchin, Limited, of Globe Works, Nottingham. Black- 


| stone. and Co., Limited, of Stamford, exhibit portable and 


stationary oil engines, swath turners, a horse rake, and 
turnip cutters, kc. A fine agricultural locomotive and a 
well finished steam tractor are to be found on the stand 
of Charles Burrell and Sons. Limited, of St. Nicholas 
Works, Thetford, Norfolk. Visitors interested in oil and 
gas engines and suction gas plant will find some inter- 
esting exhibits on the stand of the Campbell Gas Engine 
On the stand of James 


portable steam engine, an elevator and stacker, manure 
distributors, and drills. Richard Hornsby and Sons, 
Limited, Spittlegate Ironworks, Grantham, are exhibit- 


| ing oil engines, a straw trusser, mowers, ploughs, and a 


drill. The exhibits of Martin’s Cultivator Company, 


| Limited, of Lincolnshire Ironworks, Stamford, comprise 
| cultivators, a swath turner, rakes, horse hoes, barrows, 


whippletrees, a potato digger, and a mower. Another 





























Fig. 4—FOWLER’S SUPERHEATER PLOUGHING” ENGINE 


and third grade, ready for the market. By turning a 
handle the wires can be set to the required distance. 
A revolving brush dislodges the corn wedged between the 
wires, thus retaining the efficiency of the whole of 
the screen area. We may here mention that Ruston, 
Proctor and Co., gave on Wednesday evening a dinner to 
their very numerous agents from all corners of the earth. 
and a few other friends. This dinner is now an annual 
occurrence which is regarded as quite one of the events 
of the show week, and those are fortunate who are invited 
to it, as it is one of the most enjoyable gatherings of the 
year. 


As regards the exhibits of Marshall, Sons and Co., of | 
Britannia Ironworks, Gainsborough, one of the most | 


noteworthy machines is an oil tractor mounted on 
springs. We have already dealt with these machines in 
our columns, and it will be unnecessary to enter into a 
detailed description. 
kinds of road haulage and farm work, such as ploughing, 


| alsoon view. This engine, we are told, has been specially 


These tractors are intended for all | 


automatic expansion gear, which adjusts the cut- 
off instantaneouly to suit the load on the engine. 
The boiler is of the withdrawable tube type. A 7 horse- 
power single-cylinder traction engine for thrashing and 
hauling is also on view. This is fitted with the Garrett 
corrugated fire-box and piston valves. We are told that 
the consumption of coal and water with this type of 
engine has been proved by actual experience to be from 
25 to 30 per cent. less than that of a single-cylinder trac- 
tion engine of the usual pattern using saturated steam 
with flat slide valves, and from 10 to 15 per cent. less than 
that of a compound traction engine of the usual pattern 
using saturated steam and flat slide valves. One of the 
firm’s 5 horse-power single-cylinder traction engines built 
on the three-shaft system for thrashing and hauling is 


designed to fill the long-felt want in certain districts for a 
small and light machine and yet of sufficient power 
for thrashing and hauling a paying load. The engine 





Fig. 5—-AVELING AND PORTER’S 3-TON STEAM WAGON 


firm exhibiting traction engines is Wallis and Steevens, 
Limited, of North Hants Ironworks, Basingstoke. 








TWENTY years ago, states the Railway Gazette, only 
three railways existed in South Africa—two in Cape Colony, from 
the coast to Colesberg and Kimberley, and one in Natal, from 
Durban to Charlestown. But the discovery of the Witwatersrand 
goldfields added an impetus to railway construction work, with the 
result that the Union Government to-day control 7423 miles of 
open line. Of this the State actually own 6743 miles, and work 
the remaining 680 miles with the right of expropriating them at 
some future date. The capital expenditure on the 7423 miles has 
amounted in round figures to the sum of £72,000,000, and an 
additional outlay of £4,000,000 has been authorised for the con- 
struction of new lines. Taking the four provinces of the Union, 
nearly 1200 miles of fresh lines are being built, so that within a 
few years South Africa will possess 8600 miles—practically the 
whole of it single track—representing a capital expenditure of 


£76,000,000, 








THE ENGINEER 


Dec. 9, 1910 





—_—,. 





OUR MINERAL STATISTICS. 


Part III., “Output” of the Mines and Quarries 
General Report and Statistics for 1909 made an even 
more belated appearance than usual this year, not being 
issued until November 18th. However, like many other 
Blue-books containing interesting and important infor- 
mation, its advent is not awaited with eager expectancy 
by a crowd of prospective purchasers. We are not in the 
secrets of its circulation, but have noticed with surprise 
how rarely the volume is to be found in the engineer's 
office or at the mine. It is by no means certain, how- 
ever, that this results from a placid indifference as to its 
contents ; its absence is attributable, we think, more to 
ignorance of its existence, or from uncertainty as to 
where it is to be obtained and at what price. In this 
respect the mining engineers in towns should be able to 
look after themselves, but our sympathy goes out to the 
engineers in charge of metal mines situated “ miles from 
anywhere,” and we throw it out as a suggestion that 
might be worth following up, that the district inspectors 
stock a certain number of copies, and notify the mines 
under their charge that they will be forwarded at such 
and such a price. 

The present volume is the second which has borne the 
name of Mr. Redmayne, the Chief Inspector of Mines, on 
its cover, but.that constitutes about all the difference 
between the present and the recent past, the statistics 
being presented in the time honoured form. As of old, 
the output and value of the Derbyshire metal mines are 
given in the aggregate, while in all the other districts 
each mine has its own returns recorded. This anomaly, 
by the way, has this year been extended to Ireland, where 
the output and values of the two Tipperary copper mines 
are lumped together. Beyond being situated in the same 
isolated locality, they have nothing in common either as 
regards ownership or management; moreover, the returns 
were made quite independently to the inspector by the 
respective engineers. The mines themselves are unim- 
portant concerns, and one at least is already in the not 
uncommon state of suspended animation, but they serve to 
point the moral of ourobjection. Suppose some one turned 
up the statistics to check any statement made about the 
two mines—the Lackamore and the Killeen—no useful 
information at all would be obtainable. We read that 
31 tons of dressed ore were obtained, yielding 19 per cent. 
of copper by dry assay. For all the seeker for informa- 
tion could elicit from this, the bulk of this ore might 
have come from the Lackamore mine, though, as a 
matter of fact, it is just the other way about, the 19 per 
cent. assay value being the mean figure yielded by the 
Killeen mine, q good deal of the ore marketed having 
assayed 25 to 28 percent. What reason there may be for 
lumping the Derbyshire lead and zine ore output from 
different mines together we do not know—perhaps there 
is a good reason—but we are unable to witness its exten- 
sion elsewhere with complacency at the will of individual 
inspectors. The system adopted should be uniform 
throughout the British Isles. Turning to another matter 
which is closely concerned with the volume before us, we 
note with interest the recent decision of the Home 
Secretary largely to increase:the hody of mine inspectors. 
The new men will not be of the same status as the 
present inspectors, and the pay they are to receive may 
seem to a good many people to be inadequate. Their 
qualifications, we suppose, will be entirelyin coal mining, 
as in the case of the present inspectors, a state of affairs 
which is not, to our mind, altogether satisfactory. Still 
their appointment must afford a much-needed relief tu 
the present staff, and permit of more complete and 
regular inspection all round than is at the present time 
possible. We have known of cases in recent years where 
small mining propositions have received no official 
inspection during the year, and in one widely scattered 
district one visit during the year has been all the atten- 
tion that certain metal mines have received. Of 
course, it is right that coal mines, with their relative 
importance and associated dangers, should have priority 
in the matter of inspection; but still, under the law, 
metal mines are supposed to be adequately inspected, and 
that this has not always been the case is a plaint that 
does not admit of cavil or refutation. The matter is all 
the more important because it is open to anyone without 
any mining qualifications whatever to take over the 
management of a metal mine even where high explosives 
are in regular use, and the use of timber is necessitated. 
We do not wish to pose as alarmists, and we are not 
suggesting that there are many mining concerns without 
a man of some experience and qualifications on the spot ; 
but we have seen enough to be deeply impressed with 
the necessity, or at any rate the strong advisability, of 
increased inspection while the present law with regard to 
the management of metal mines. remains unaltered. 

With regard to the columns purporting to give the 
values of the several ores or minerals at the mine, we 
have on previous occasions shown that in many cases 
the figures do not amount to more than approximation ; 
they must therefore not be read too closely by those in 
search of information. In the case of some ores the 
yield of metal is given by the smelters, but more often 
it is supplied by the mine authorities. In either case the 
returns are accepted as complete for publication, as it 
is quite beyond the power of the average inspector to 
dissect them, even were complete facilities available. In 
the present volume we have failed to find any serious 
errors such as those which disfigured the assay values 
given a few years ago for certain Welsh lead ores. We 
may have our doubts whether the solitary ton of lead 
ore produced by the Pikelaw mine really yielded one ton 
of metal worth £12; but this is a small matter which 
we do not find reflected in the more important returns 
for lead. With regard, however, to zinc, we are unable 
to understand the figures given for the Derbyshire pro- 
duction. Here we have 563 tons of blende containing 
45 per cent. zinc, and stated to yield, or be capable of 
yielding, 198 tons.of metallic zinc, yet the value given 





is only £708, and this with the average price of 
£22 16s. 6d. for English spelter If we take the rough 
value of £4 per ton for 45 per cent. ore, this would make 
the Derbyshire value £2252, and would make it harmo- 
nise with the zine returns from other districts. 

Turning now from the general to the particular, we shall 
proceed to deal with the more important metallic and a few 
non-metallic minerals, with the exclusion of the coal and 
iron trades, which could not be adequately treated in the 
space at disposal. It will be convenient to proceed in alpha- 
betical order, and commencing with arsenic, we note 
a welcome revival, the output of white arsenic having 
risen from 1986 tons in 1908 to 2880 tons in 1909, of the 
value of £28,187. This is by no meansas good a return 
as in some former years, but it is a great improvement on 
six years ago, when the output had fallen to 902 tons. 
The amount of arsenical pyrites mined and sold has now 
sunk from 13,519 tons a decade ago to a trifling quantity, 
a great fall having occurred since 1908, 

The revival in the barytes mining industry which set in 
three years ago continues well maintained, the figures, 
41,766 tons and £40,528, representing the highest 
yearly value on record. The increased demand for 
sulphate of barytes we may say is in connection with the 
paint trade, where the use of lithopone, a compound of 
barytes and zinc sulphides, is increasing owing to restric- 
tions on the use of white lead being in force in certain 
countries. Though the barytes returns are given now 
under the heading of “ Barium (compounds),” the values 
do not suggest that any lithopone is included, so we do 
not see the object of changing the former heading 
“ Barytes,” which included the carbonate obtained in 
Northumberland and Cumberland. The largest producer is 
now the Cow Green, Teesdale, though the new Brance- 
peth mine, Durham, continues also a large producer of 
sulphate with 4897 tons, the Wotherton of Shropshire 
being not far off with 4009 tons. In the latter case, 
however, the value is given as £1 per ton, while the 
Brancepeth and Cow Green mineral is put down at about 
10s. per ton. 

Passing on to copper, there is nothing very exhilarat- 
ing about the returns, the low price of the metal having 
not unnaturally tended to the restriction of output and 
the hanging up of new projects. The Levant mine in 
Cornwall is still far away the largest producer of ore, 
though we notice a considerable falling off in the assay 
value, the total value being £3737, against £4215 in 1908. 
From a perusal of the statistics, it might appear that the 
Glasdir mine in Merionethshire was the principal pro- 
ducer, as the value of the ore is given as £4177. Such an 
assumption, however, though quite natural, would not be 
correct, because the value of this ore is largely augmented 
by its gold contents. No enlightenment on this point is 
given in the statistics, though now that an amicable 
arrangement has been come to between the mine owners 
and the Crown, there seems no particular reason for 
undue reticence. The Crown, of course, under some 
ancient statute, claims gold and silver mines in the United 
Kingdom, but as it has long given up any claims in the 
case of silver extracted from lead ore, it is difficult to see 
any justification for penalising low grade copper tmining 
ventures, which,as at the celebrated Mansfeld mine in 
Germany, cannot be expected to pay on their copper 
contents alone. With the Talysarn and Drws-y-Coed 
mines in Carnarvonshire again at work, Wales is witness- 
ing a revival of copper mining, which in 1906 had entirely 
died out. The small mine at Richmond, Yorkshire, was 
closed down last year, but is now working again under 
new proprietorship. Reference has already been made to 
Tipperary, where the Killeen mine, a virgin property, pro- 
duced some high grade ore. The lackamore mine in the 
same district, which was reopened last year, is an old one 
which had lain idle since its abandonment by Messrs. 
John Taylor and Sons in the middle of the last century. 

The production of diatomite, the finely divided fossili- 
ferous silica also known as kieselguhr, at the Skye mine 
of the British Diatomite Company, was 240 tons, against 
450 tons in 1908. With regard to this mineral we may 
perhaps state that there is another and larger working in 
the British Isles, which, by reason of its shallowness, 
does not figure in the Mines and (Quarries Statistics. 
This is the property of the Diatomite Company, Limited, 
of Manchester, and is situated in the county of London- 
derry. The deposits much resemble those worked for so 
long in Hanover, and considerable progress has been 
made in opening up the ground, the production last year 
amounting to somewhere about 2500 tons. As quite a new 
industry for Great Britain, this reference seems justified, 
though some little time may elapse before diatomite from 
this source figures in these statistics. Last year,in deal- 
ing with fluor spar, we foreshadowed a decreased output, 
owing to the new American tariff of 12s. 6d. per ton. The 
tariff, however, did not come into operation until the end 
of the year, and a general clearing out of stocks ensued 
just before. The result is seen in a largely increased 
output for Derbyshire, though the Durham output fell 
off. The totals for 1909 were 42,483 tons, against 34,700 
tons in 1908, a figure which has only once been exceeded 
—viz.,in 1907—when better prices were obtainable. The 
Derbyshire fluor amounted to 27,629 tons, which is 
said to have been obtained about half from mines and 
half from quarries. As a matter of fact, only a small 
quantity came from either mines or quarries, the great 
bulk having come, as in the previous eight years, from old 
lead mining dumps. Gold mining still holds up its 
head in Wales, the amount being 1189 0z., against 915 oz. 
in 1908, ‘ 

The production of iron showed a slight diminution on 
the preceding year, but remains in the neighbourhood of 
15 million tons, yielding more than one-half of the total 
pig iron made in this country. With regard to the two 
new mines in North Wales, we note that the Garregfawr, 
belonging to Alfred Hickman, Limited, increased its output 
from 12,832 tons to 18,844, while the Bryn Castell, of the 
Brymbo Steel Company, Limited, went from 2619 tons to 
8023. Spain, with 4,725,914 tons, still remains far and 





away our principal source of imported iron ore, some 





— 
other countries in order of merit being Algeria, Sweden 
Greece, Norway, France, Newfoundland, and Russia, the 
last two having changed places since the previous yegy 
The production of iron pyrites from mines fell to 'g499 
tons, the lowest figure on record. Here, again, Spain jg 
the chief source of the pyrites imported for the vitrio} 
manufacture. Though a long way behind, Norway now 
takes second place, the imports of cupreous iron pyrites 
being 79,168 tons in 1909, against 66,767 tons in 1908, 
The imports from Spain, it may be stated, fell fro, 
563,434 tons in 1908 to 540,485 tons in 1909. The Noy. 
wegian ore, though rather lower in copper and sulphur 
content than the Spanish, has the advantage of freedom 
from arsenic, thus obviating the necessity for de-arsenj 
cating plant in the vitriol works. About half of the 
Norwegian imports came to Manchester vid the Ship 
Canal, which waterway is being increasingly utilised by 
the chemical works of the interior of the county in obtain. 
ing their raw materials owing to the facilities afforded, 
The burnt ore is treated for the extraction of copper by 
the wet process by eight firms who are engaged i: thig 
business, the most important of which are the Tharsis 
Sulphur and Copper Company, Limited, and the U jjited 
Alkali Company, Limited, the amount of burnt ore 
treated in 1909 being 396,825 tons. 

Lead now claims our attention, and it is satisfactory to 
note that the total output of dressed ore at 29,744 tons is 
495 tons ahead of 1908. This result, however, is largely 
due to the good run of ore struck early in the year in the 
Bryn-celyn mine, Flintshire, which after many years of 
disappointing working has suddenly attained to the 
position of being in the very front rank of our lead mines 
with an output of 2896 tons. With regard to the other 
important mines, Mill Close in Derbyshire easily main. 
tains the premier position with about 5500 tons, followed 
by Rhosesmor, Flintshire, with 2474 tons, and Poxdale, 
Isle of Man, 2240 tons. The mines of the Weardale 
Lead Company, in Durham, produced 4328 tons, and we 
imagine that if the figures for the Boltsburn mine were 
given separately it would rank next to Mill Close as the 
largest producer. Closely following the above mines 
come the Leadhills in Lanarkshire with 1987 tons, and 
its near neighbour the Queensberry at Wanlockhead, 
Dumfriesshire, with 1783 tons. With regard to these two 
mines it may be mentioned that development work is 
being actively pushed on by both companies, and more 
money is being spent in this district than in any other 
lead mining centre—on capital account that is. At the 
Leadhills mine electrical energy has been installed for 
winding, pumping, and other purposes at a consideralle 
cost, while the expenditure at Wanlockhead, besides new 
steam winding and pumping equipment, includes the 
erection of a new dressing mill nearer the mine, and it is 
probable also that the smelter will be rebuilt at a spot 
nearer the railway. With regard to the yield of silver 
from lead ore, the Greenside mine in Westmorland 
continues to give about 15 oz. to the ton of lead, and 
the Thornthwaite and Threlkeld mines at Keswick are also 
doing well. At one of the Welsh mines, the Esgairmwyn 
in Cardiganshire, we note the yield is about 18 07. to the 
ton, a figure which brings to our memory what we have 
read of the mint at Aberystwyth in the time of Charles I1. 
No silver ore as such was mined in Cornwall in 1909, 
and we pass on to tin, about which we shall only say that 
the output of black tin was 8289 tons, an increase of 
281 tons on 1908, the respective values being £617,376 
and £594,800. 

As it would be impossible to do credit to this impor 
tant branch of our metal mining in the small amount of 
space available, we pass on at once to uranium ore, about 
which we are merely told that 6,4, tons were obtained, no 
value being given. ‘This compares with 71 tons, valued at 
£7550 in 1908. We were under the impression that 
considerably more ore was produced last year, and, more 
over, thought that the reference to “the uranium mine " 
in Cornwall would by this time have been amplified by 
the names of two more mines being specified. Wolfram 
ore, with a total of 875 tons, compares well with the 
previous year, when the output was 233 tons. The 
great bulk of this comes from the Cornish tin mines, 
though the Carrock Fell mine in Cumberland shows an 
increased output. Coming now, in conclusion, to zinc, 
the poor figures for 1908 are accentuated in the present 
returns, the output having sunk to 9902 tons, the lowest on 
record, though the value, £49,320, is the same as that given 
for the 17,478 tons for 1895. The expression lowest on 
record as used here and previously refers, we may say, to 
the period from 1873 to the present time, there being 
no available statistics prior to the former date. The prin- 
cipal producer of blende is now the Great Laxey mine 
with 1876 tons, though this is a serious reduction on 
the output for 1908. For many years the Minera mine, 
Denbighshire, had the largest output; then the Nenthead, of 
Cumberland, was on top; the Carshield mine, Northumber- 
land, afterwards taking the first position. A few years ago 
these two mines, which both belong to the great Vieille 
Montagne Company, of Belgium, and are closely adjacent, 
produced jointly over 11,000 tons of zinc ore, while for 
1909 the joint output was 112 tons. A good deal of the 
ore, however, was obtained from old dumps, where it had 
been thrown as worthless in the old palmy days of 
the lead mining industry, and it isto the exhaustion of 
these dumps that the decline in the output must be largely 
attributed. No doubt last year’s mining returns were 
largely affected by the total reconstruction of the mill 
and the attention to development work. As new ground 
has now been opened up and the mill has got to work, 
no doubt this year’s returns will show great improvement. 
Nearly all the Welsh mines show reductions, and there is 
really nothing of an encouraging nature in the statistics 
of zinc ore production, except the fact that the New 
Wheal Leisure mine in Cornwall yielded 824 tons, 
against 50 tons in 1908, with which reference we bring 
this somewhat lengthy review to an end. 
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RAILWAY MATTERS. 


4 namuway 400 miles long, intended to serve an iron- 
, tin Brazil, is to be operated by electric power. Two 
houses are to be built in connection with water power 
The building of one of these stations has been 


ore distric 
large power- 
developments, 
hegun. 
Accorptna to a contemporary the Scarborough Street 
Tramway Company has offered to accede to the order of the 
Board of Trade that it shall run a limited winter service of cars 
if the Corporation will reimburse it for any loss sustained on 


the service. The Corporation declines to entertain the proposal. 


Ti Sole (Milan) of 28rd November announces that the 
Italian Ministry of Public Works have granted to the ‘“ Societ’ di 
Ferrovie in Toscana a concession for the construction and working 
of a standard gayge railway, 344 miles long, between Siena, Bon- 


convento and Monteantico, The concession is for a period of 70 


years, 

\ very large railway project, supported by extensive 
New York capital, for the construction of a railway which will 
traverse the entire length of Alberta, from the international 
joundary to Peace River, a distance of 700 miles, and which will 
mnected with the Hill system in Montana, has just been 
Work on 


be of 


submitted to and approved by the Alberta Government. 
the tirst hundred miles has already begun. 


Tue Gaceta de Madrid of 20th November announces 
that the municipal authorities of Alcoy (‘‘ Ayuntamiento de 
Alcoy ") have applied to the “ Direcci6n General de Obras Piiblicas ” 
for a concession for the construction and working of a secondary 
railway from Alicante to Aleoy, The minimum quantity of rolling 
stock required to open the linefor traffic is as follows :—Three 
passenger and 3 goods locomotives, 30 passenger coaches, and 90 
goods wagons, 

Wer hear that Mr. Bowen Cooke's exhaustive trials of 
the two similar four-coupled engines, George the Fifth and Queen 
Mary, the former fitted with a superheater-——see our issue of 
October 7th-—and the latter using saturated steam, are now = 


NOTES AND MEMORANDA. 


A coop flux for use in brazing cast iron can be made 
by mixing 1 1b. of boric acid, 4 0z. of pulverised chlorate of potash, 
and 30z, of carbonate of iron. ‘To make a good brazed joint the 
metal should be carefully cleaned and the pieces heated toa bright 
red before applying the flux. 


Ir is ordinarily thought that the numbers of wires, 6, 
12, 18 - used in successive layers of stranded cables having 
a central core have some geometrical significance. The author 
of an article in the Electrical Times points out that this is only 
the case when the layers are hexagonal in shape. With the usual 
circular layers the spare space is taken up by the lay of the wires. 
Space factors and esetel constants for hexagonal and circular 
cables are given, and the results are also arranged in tabular 
form. 


Tue speed-torque characteristic of an alternating 
current motor having a series characteristic, such as the com- 
pensated series motor, or the repulsion motor, or a combination of 
the two, differs from that of a direct-current motor in that the 
torque falls off less rapidly with increase of speed. In a patent 
issued to E. F, W. Alexanderson a method is described by which 
« shunt characteristic may be superposed on the series character- 
istic and thus give a limit to the speed. A phase converter is 
used, one phase of which is connected to a source of voltage sub- 
stantially in phase with the line voltage, and another phase con- 
nected to the exciting winding. In another patent granted to 
E. F. W. Alexanderson a method is suggested for minimising 
commutation reactance, 


Tue relation of the potential stresses in dielectrics to 
the disruptive voltage is discussed in a paper read before the 
American Institute of Electrical Engineers. The methods~ of 
grading cables are also considered, the complete formuls being 
given. It is shown how a more economical arrangement than that 
indicated by Russell can be found. Russell's suggestion that+in 
certain concentric cables the insulation round the inner conductor 
would break down uniformly is criticised. Experimental results 
are quoted to support the author's view. These show that a solid 
dielectric when overstrained becomes perforated with a number of 








tically complete, We hope in due time Mr. Cooke will publish the 
results, but as yet nothing can besaid about them. It is, however, 
iynificant that the constrnuetion of six more George the Fifths i 
under consideration. 

\ccorbInG to the Railroad Age Gazette, the Govern- 
ment of Panama have contracted with the Panama 
(ompany to build a line from the city of Panama to David, the 
capital of the Province of Chiriqui, The distance is about 274 
miles, and it is expected that the route surveyed by the Inter- 
continental Railway Commission in 1893 will be followed. The 
road will traverse a rich district and will be an important factor 
in the development of a large and fertile section of the Republic. 


Tut Board of the Egyptian State Railways, the Rav/- 
vay Times reports, at its meeting on November 16th, decided to 
reconsider the question of using the water power available at the 
outflow of thegreat Assouan reservoir, for producing electrical energy 
for working trains on the railways, The preparation of the plans for 
the construction of a railway from Abou-Kasser to Kairouan was 
entrusted to Macauley Bey. It was agreed to include the sum of 
££. 30,000 in the budget for the construction of the Assiout 
bridge. 

We learn that M. Zvegintsoff, who has been conducting 
the preliminary negotiations in London on the subject of the 
proposed Persian railway referred to in a recent issue, is leaving 
for St. Petersburg on the conclusion of his visit. 
heen made, With regard to the commercial value of the pro- 
posed line, M. Zvegintsoff states that he has just heard from 
Russia that for the year ended March 10th Russian exports 
ind imports with Persia have grown by 15 per cent. since the 
preceding year. 


Tue Midland Railway Company awards £325 annually | 


in connection with the platform gardens competitions at stations 
on its system, and this year the premier honours have been 
divided among four stations 
vern Wells, and Alcester. The next stations in order of merit are 
Detford and Borrowash. Other stations which have been awarded 
prizes include Armathwaite, Long Marton, Cumwhinton, Darfield, 
Langwathby, Bentham, Wennington, Caton, Ingrow, New Biggin, 
Halton, Bell Busk, Elslack, Grassington, Baildon, Oakworth, 
Haworth, and Sandal and Wolton. 


Tue Queensland Government are introducing in Parlia- 


went a Bill authorising the construction of a railway across | 


Western Queensland from Camonweal, in the north-west of the 
State, near the South Australian border, v4 Windorah, to a point 
shout 200 miles south-west of Charleville, This railway will con- 
nect with the extensions of the existing Southern, Central, and 
ind Northern Trunk lines, 
\ Bill will also be introduced authorising the linking-up of the 
existing North Coast lines from Rockhampton and Cairns by the 
construction of new lines to the extent of 454 miles. The total cost 
of the work is estimated at £7,000,000. 


His Masesty’s Trade Commissioner for Australia | 


reports that a 26in. mill is already installed at the Lithgow Works, 
New South Wales, and other rolling plant is now on order. The 
works have contracted to supply 10,000 tons of steel rails to the 
New South Wales railways next year, and thereafter to meet the 
requirements of the department, which amount to 20,000 tons per 
annum, It is anticipated that a trial rolling of steel rails will be 
made before the close of the present year. Other extensions in 
progress at the ironworks are the setting up of some 360 coke 


ovens and of a 80-ton steel furnace, while the installation of other 
The works 


steel furnaces of 40 tons capacity is in contemplation. 
ilready earn all the bounty that is available for manufactured iron 
ind steel, 


AN electric railway line of short length has lately been 
constructed in the Mont Blanc region. Starting at Martigny, in 
the Rhone valley, the new electric railway follows in part parallel 
to the St. Bernard route and runs in the valley of the I 
leaving Martigny. The new line is of standard gauge, and runs 
in valleys or gorges in the mountains until it mounts up gradually 
to the terminus at Orsieres, which lies 2969ft. above sea level and 
12 miles distant from Martigny. There are three metal-work 
neh oa upon which the line crosses the river in various places, 


besides seven tunnels of 400ft. and under, and several masonry 
bridges and viaducts. At Orsieres there is erected a large depit. 
Work on the present line was commenced in 1907, and it began 


running about the Ist of September of this year. 


Tur recently published report of the Cape of Good 


Hope Railways shows that the gross earnings of these lines 
increased from £2,850,139 in 1908, to £3,129.054 last year, and the 
net earnings from £603,258 to £1,056,713. This figure, however, 
does not take into account the amount payable to the Treasury as 
interest, the final result being a minus balance of over £115,000. 
This is, however, considered satisfactory, having regard to past 
experiences, and it is fully expected that the lines will soon be in 
« position to pay interest. The total mileage at work is 3325. 
Almost all of it is 3ft. 6in. gauge, there being only 228 miles of 2ft. 
gauge. The rails used on the main lines vary from 1001b, to 601b. 
in weight. It is interesting to note that the Government has 
planted extensive forests for the growth of timber for the produc- 
oe of sleepers, The trees, however, are not yet old enough to 
eut, 





Railway | 


He expresses | 
himself as being perfectly satisfied with the progress that has | 


viz., Morecambe, Five Ways, Mal- | 


The total mileage will be 1282 miles. | 


dranse after 


needle-points of disrupted material. This explains the results 
| noticed in every-day experience without violating the assumption 
| with regard to the electric strength of a dielectric which is the 
| basis of all analytical work on the subject. 


| A recent United States patent describes a method of 
| treating petroleum to prevent it smoking when it is burnt as an 
illuminant. The proposal is to treat the oil by introducing sul- 
phuric anhydride in the gaseous gondition in admixture with 
diluent gas. The acid sludge produced in this process contains 
far less free acid than that obtained in the treatment with liquid 
acid, ordinarily used, and it is suggested that in the latter method 
particles of acid are surrounded by tarry bodies and so prevented 
from acting on the hydrocarbons. The petroleum is first distilled 
and treated with ordinary sulphuric acid of 66deg. B., and after 
separating the acid sludge, it is run into an iron agitator into 
which a mixture of sulphuric anhydride, freshly prepared by the 
catalytic method, and diluent gas containing about 34 per cent. 
by volume of the anhydride, is passed. The diluent gas consists 
of nitrogen, oxygen, and unconverted sulphur dioxide. The tem- 
perature is maintained at 40 deg. to 60 5 F. About 18,000 Ib. 
of the anhydride are absorbed by 40,000 gallons of it. 





square metres of land at a cost of about £83,000. 


MISCELLANEA. 


THERE is a project, we hear, for the enlargement of the 
Danubius Dock in Fiume, in order that it may be-made suitable 


for building war vessels of the Dreadnought type. For this pur- 


pose the Hungarian Ministry of Commerce has purchased 75,000 


ParuiAMENT will be asked next session to establish a 
Water Board for the purpose of acquiring, managing, and carrying 
sm the water underhehings of the Rhymney and Aber Valleys Gas 
and Water Company, and the New Tredegar Gas and Water 
Company, Limited, and of supplying water to a large area. 


Tut Water Committee of the Birmingham City Council 
report that the works undertaken last year for the strengthening 
of certain sections of the Severn syphon by filling in concrete 
under the pipes have proved entirely successful, no bursts having 
taken place on any of those sections, and the total number of 
bursts during the past summer showing a large reduction. 


It is reported that great difficulty is being experienced 
in the construction of a pier at the Government coal depét at 
Marola, in the gulf of Spezia. This work has been attempted 
several times, but has always proved impossible of accomplish- 
ment, There would appear to be freshwater springs rising at the 
bottom of the sea at this point, causing a continual subsidence and 
shifting of any foundation laid. 


AccorpiInG to a report from New York, Mr. C. B. 
Harmon, the president of the National Council of the Aero Club, 
announces that the official reading of the barograph shows that 
Mr. Drexel’s altitude in his flight of November 23rd was 9450ft., 
and therefore Mr. Johnstone’s 9714ft. remains the world’s altitude 
record. Mr. Drexel's flight, which was made at Point Breeze 
Park, Philadelphia, was originally reported to have reached a 
height of 9970ft. 


In reference to the relative cost of American and 
British heavy machine tools, the technical director of one of the 
leading Belgian works states that a careful calculation based on 
the prices paid to a well-known American and a prominent English 
house shows the charge per kilogramme for boring mills to be 
practically the same, He adds that on the face of it the American 
machine would appear to be more expensive, but the difference in 
price, he found, was made up by the greater weight in the 
American tool. 


During the last eighteen months the price of glycerine 
has risen over 50 cent., and a few days ago the highest price on 
record was touched, there heing a further advance of £5 per ton, 
This great rise in price affects many industries, and is said to 
be due largely to the scarcity of fats and oils from which glycerine 
is made as a by-product in the manufacture of soap, and the 
increased demand for glycerine for the manufacture of high ex- 
plosives, great quantities of which are required for the construc- 
tion of the Panama Canal and other great engineering works. 


It is probable that with the completion of the Panama 
Canal the importance of Iquique wi!] increase considerably. The 
authorities evidently consider that it will, for there is a project 
now on foot to erect a breakwater, enclosing about 407 acres of 
water to the north of the Serrano Island, at a cost of about £725,000, 
the period necessary to complete this work being about six years 
or rather over. It is also proposed to build a breakwater at Anto- 





| PeTroLeum is found in the Argentine in the provinces 
and districts to the east of the Andes, notably at Jujuy, Salta, 
Mendoza, Los Buitres, Neuquén, and Chubut. Argentine oils are, 
as a rule, viscous and of dark colour, that from Chubut being quite 
black. The oils from Yacuiva have the best appearance, while 
| those of Salta come next. They are reddish-brown and have a 
| strong greenish fluorescence. The oils of Salta, Jujuy, and San 
| Rafael (Mendoza) have an odour of lamp oil, whilst the oils of 
| Cacheuta and Comodoro Rivadavia, which are derived from deep 
| strata, have an odour of benzine. These petroleums resemble in 
their characteristics much more closely Baku oils than Pennsyl- 
| vania oils. Only the oil of Comodoro Rivadavia approximates 
| more nearly to the American oils in the properties of its fractions 
| of lower boiling point, but it, too, resembles the Baku oils in the 
| behaviour of the fractions of higher boiling point. Speaking 
| generally, the values of the fractions of higher boiling point of 
| Argentine oils are higher than those of the corresponding fractions 
|.of Russian oils. 

AccorpinG to the Electrical Engineer, Dr. Breslauer, 
of Potsdam, has been making some important researches in the 
| application of electricity to agriculture. These are the more im- 
| portant as they were tried over a larger area than usual, viz., 
about 135 acres, Tinned steel wires ,,in. in diameter were stuck 
| into the ground eleven yards apart, and rising to heights of from 
| 14ft. to 16ft. above the surface. They were all connected above 
with the }ositive pole of a current generator, the sojl serving as 
| the negative pole. An ampére meter connected with the sub- 
terranean connections showed that in dry weather the average 
| current through the whole system was half a milli-ampére, while 
the difference in potential between the poles measured by means 
of a spark gap between the balls lin. in diameter was 65,000 
| volts. The energy expended in accelerating the growth of the 
crops was only 0.00028 watt per square metre, or, say, one watt 
| peracre. This expenditure, it is stated, was well repaid by the 

‘‘manuring ” effect of the electricity. At any rate, it cannot be 
considered an extravagant expenditure of energy. 


Tue timber of Vancouver Island and the coast is 
remarkable for its size and its unsurpassed quality as lumber. 
The Douglas fir grows to a height of 300ft. Cedar, pine and hem- 
lock also attain larger growth than in Eastern Canada, In the 
interior the size of the trees is smaller, but they make excellent 
lumber, suited to every purpose. Roughly, British Columbia’s 
forest and woodland estate consists of 182-000'000 acres, but figures 
are not now available to show what quantity might be classed as 
merchantable timber. Various estimates have been made as to 
the available quantity of commercial timber, and these differ 
materially. The less optimistic of the timber experts, however, 
agree that about one-fifth—or 36,000,000 acres—of the whole may 
be so classed ; which would yield, on the basis of 10,000ft. to the 
acre, three hundred and sixty thousand million feet annually for 
100 years, or at the present rate of cutting, for four centuries, 
There are thousands of miles of pulp and paper-making woods 
which are still practically undisturbed. 


Tuer province of Vancouver is peculiarly adapted to 
the comparatively cheap utilisation of the water power. A-com- 
petent authority states that it is safe to say that on Van- 
couver Island 500,000 horse-power may be cheaply developed 
within 150 miles of the city of Vancouver should that 
amount be required. At Adams River, above Kamloops, is 
another magnificent power site. On the Kootenay River, near 
Nelson, is a hydro-electric power plant at Bonnington Falls, 
installed at a cost of over £70,000, which furnishes power at a 
maximum of £6 per horse-power per annum for manufacturing 
purposes, The Pend d’Oreille River, south of Nelson, is also 
capable of developing some 50,000 horse-power at moderate cost. 
On the west flank of the Rockies are many smaller power possibili- 
ties. On Willow River, within 20 miles of Fort George, a company 
is now undertaking the development up to some 20, horse- 
power as required. Near Prince Rupert the Katahda River may 
be made to furnish about 10,000 horse-power. The full extent of 
the water-power of the province will .probably largely exceed 





| 
| 





fagasta, at a cost of £700,000, while an outlay of £600,000 is con- 
templated in connection with the construction of a breakwater at 
Arica. 

Tue old chemical laboratory of Giessen University, 

where Liebig from 1824 to 1852 did his epoch-making work, should 

be a shrine to all men of science, and it is now to be preserved as 

one. According to a contemporary, a committee of the University 

and of eminent scientists is going to acquire the premises from the 

municipality and to preserve them in perpetuity as a Liebig 
memorial museum. ‘The interior will be restored as a faithful re- 

production of the old laboratory, and will exhibit the history of 
chemistry in all its developments. It was the first university 

laboratory, and in its day was the only place in the world where 
important chemical experiments could be performed and wit- 

nessed. 

THE new electric works at the Trollhattan Falls have 

been opened. When the eight turbines and generators, for which 
the water supply is ready, are installed the amount of electrical 
energy available will, says the Electrical Review, be 80,000 horse 

power. It is calculated that, by the construction of new works 
on the river and the lake, 180,000 horse-power could be obtained. 
Many of the towns and villages in the neighbourhood of the Falls 
are supplied with power ; in the immediate neighbourhood, mills, 
&c., are already prepared, as well as the electric smelting 
apparatus erected by the Swedish [ron and Steel Institute, and 
preparations are also being made with a view to the electrifica 

tion of the railway. It a rs that at present the actual 
demand does not exceed 10,000 horse-power, but it is expected to 
be much increased in the near future, though not above 30,000 
horse-power. It seems likely that electrical energy will be used 
in small quantities for local industries and agriculture, as is the 
case in Denmark. 

In spite of the large consumption of wood for railways 
and other purposes, states the Contract Journal, the forests of 
Brazil, which are in nearly every State of the Union, have not 
been systematically developed. Timber for railway sleepers is 
shipped from Bahia and other States, and timber is exported 
from the pine forests of Parana through the ports of Antonina 
and Paranagua, and in small quantities by rail to the San Paulo 
market. Exports of the more expensive cabinet woods fell off in 
1909. The Brazil Railway Company, which controls a vast network 
of railways connecting San Paulo, Parana, Santa Catharina, and 
Rio Grande do Sul, possesses a huge forest domain, acquired partly 
by purchase, partly by concession, of the Federal Government for 
the construction and working of the San Paulo-Rio Grande Rail- 
way. This domain, situated along the railway lines, has an area 
of 6,000,000 acres. The tracts of forest are being measured for 
purposes of exploitation, and consist of pine and other hard woods. 
According to the report of North American experts, their wealth 
alone would justify the construction of a railway to the port of 
San Francisco, and their development should curtail the imports 
to Brazil of pine wood from the United States, which in 1909 
amounted to 74,000 tons. 


Tue waterworks improvement project sanctioned by 
the Hyderabad (Sind) Municipality in 1908, approved by Govern- 
ment and handed over to the Public Works Department, has, 
according tothe Indian and Eastern Engineer, made fair progress. 
The settlement tanks commenced last year are expected to be 
completed in the cold weather this year and be ready for use next 
April, The new engine-house at Gidee has been built and new 
machinery installed. Both the engineers supervising the work 
have suggested certain alteration and additions to the project 
which has necessitated the preparation of a revised estimate. The 
revised estimates amount to 4 lakhs 90,000 rupees, while the 
original amounted to 2 lakhs and 70,000 only. The Hyderabad 
Municipality recently considered the revised estimate, and the 
advisability of pumping water from the Fuleli Canal, which is at a 
distance of one mile only from the city, instead of the river Indus, 
which is three miles away, and from which the water is pumped 
at present. It was decided that to pump water from the Fuleli 
was not practicable. The cost of altering the present river 
arrangements in favour of the Fuleli arrangement was found to be 
nearly 8 lakhs of rupees, and the saving to be effected in working 








1,000,000 horse-power, though at present it is impossible to make 
an accurate estimate. 


| charges very slight comparatively. 
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REPLIES. 


C. G, P.—(1) In this country copper manufactures are earried on princi- 
pally in Manchester and Birmingham, (2) For the cost of machinery 
write to the makers of rolling mills, &c., and state your requirements. 








MEETINGS NEXT WEEK. 


LIVERPOOL ENGINEERING SocieTy.— Wednesday, December 14th, at 8 p.m., 
at the Royal Institution, Colquitt- “street, Liverpool. Paper, “ Refractory 
Materials,” by Dr. R. Lessing, Ph.D., F.C.S. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. 
Monday, December 12th, at 8p.m. Paper, “‘ Requirements of Illumination 
and the Status of Gas Lighting,” by Mr. J. C. Briggs, of Workington. 

Tue Royau Scorrisn Society or Arts.—Monday, December 12th, at 
8 p.m., in the Hall, 117, George-street, Edinburgh. Communication, 
“On some Recent Improvements and Refinements in Motor Cars,” by 
Alexander Ogilvie. 

THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION (INCORPORATED) 
—Tuesday, December 13th, at 2.30 p.m., at Balfour House, Finsbury- 
pavement, E.C. Special general meeting for the purpose of Passing the 
New Articles of Association. 

Tue InstiruTIoN oF EvectricaL Exornrers.—Thursday, December 15th, 
at 8 p.m., at Victoria Embankment, London, W.C. Ordinary general 
meeting. Paper, “Submarine Cables for Long Distance Telephone 
Circuits,” by Major W. A. J. O'Meara, C.M.G. 

THE INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 
—Wednesday, December 14th, at 7.30 p.m., in the English Theatre, The 
University, Edmund-street.. © dinary general meeting. Paper, ** Street 
Lighting by Modern Electric Lamps,” by Hadyn T. Harrison. 

INsTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SEcTION.— 


Monday, December 12th, at 8 p.m., at Armstrong College. Discussion on 
Mr. Wilson's paper on “Electric Winders.” Mr. T. Campbell Futers has 
consented to prepare some lantern slides to illustrate his comments on 
the subject. 


THE MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL ENGINRERS. 
Wednesday, December 14th, at 3.30 p.m., at the Arcade Hall, Barnsley. 
Paper, ‘‘ Aerial Ropeways, with Special Reference to Colliery Work,” by 
Mr. J. Walwyn White. Discussion, ‘‘Some Experiments on Explosive 
Gases and their Bearing on Colliery Explosions,” by Mr. G. R. Thompson. 

Tue Faravay Sociery.—Tuesday, December 13th, at 8 p.m., in the 
Lecture Theatre of the Institution of Electrical Engineers, Victoria 
Embankment, W.C. Papers: ‘‘ Separation of Oxygen by Cold,” by James 
Swinburne, F.R.S. ‘‘New Apparatus for the Rapid Electro-analytical 
Determination of Metals,” by Henry J. 8. Sand, Ph.D., D.Se., and William 
M. Smalley. 

Junior InstiTuTION OF ENGINEERS.—Wednesday, December 14th, at 
7.30 p.m., at the Royal United Service Institution, Whitehall, 8.W. Paper, 
“Some Recent Developments i in Condensing Plant, ” by Mr. G. L. Kothny, 
of Manchester. Saturday, December 17th, at 3 p.m. Visit the General 
Post-office New Power House, Upper Ground-street, Blackfriars, and Sub- 
stations in connection, 

Tue InstitvTION oF Civi, ENGINEERS.—Tuesday, December 13th, at 
8 p.m., at Great George-street, Westminster, S.W. Ordinary meeting. 
Discussion, ‘‘ Portland Cement, and the Question of its Aération,” by 
Henry Kelway Gwyer Bamber, Assoc, Inst. C.E. Friday, December 16th, 
at Sp.m. Students’ meeting. ‘ Mathematical Deduction of the Most 
Economical Ratio of Reinfore ement for Reinforced Concrete Structures,” 
by R. N. Mirza, Stud. Inst. C. 

THE INSTITUTION OF Mechanic AL ENGINEERS.—Friday, December 16th, at 
8 p.m., in the Institution House, Storey’s-gate, St. James's Park, West- 
minster, 8.W. Ordinary general meeting. Papers: ‘‘The Production of 
Castings to Withstand High Pressures,” by Professor H. C. H. Carpenter, 
M.A., Ph.D., and Mr. ©. A. Edwards, M.Sc., of the Victoria University, 
Manchester. ‘The Constitution oi Troostite and the Tempering of Steel,” 
by Mr. Andrew McCance, A.R.S.M. 

Roya. Society oF Arts.—Monday, December 12th, at 8 p.m., at John- 
street, Adelphi,*W.C. Cantor Lecture: ‘“ Industrial Pyrometry,” by 
Charles R. ring, A.R.C.Sc.I., F.1.C. Wednesday, December 14th, at 
8p.m. Ordinary meeting. ‘A New View of Roman London,” by Reginald 
A. Smith, B.A., F.S.A. Thursday, December 15th, at 4.30 p.m. Indian 
Section. ‘The Taj Mahal and its Relation to Indian Architecture,” by 
Robert F. Chisholm, F.M.U., F.R.1.B.A., F.S.A., late Consulting Architect 
to the Government of Madras and to H.H. Maharaja Gaekwar of Baroda. 
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Scientific Error and Gas Engine Design. 


RAPID as has been the development of the 
internal combustion engine in comparison with that 
of other prime movers, it is worth considering 
whether progress might not have been even faster 
had it not been for certain widespread misconcep- 
tions as to its scientific basis. The history— 
short as it is—of the internal combustion engine 
contains several instances in which for a period of 
some years the most powerful authorities on the 
subject were urging the acceptance of incorrect 
theories and were drawing quite wrong deductions 
from the practical observations they made. As it 
is proverbially easy to be wise after the event, so 
it is now easy to see the many grave errors and 
mistakes that were made, and to realise, in addition, 
how with a slightly fuller consideration of the 
matter they could have been avoided. 

The two chief directions in which a reversal in 
the generally received opinion has been found 
necessary are those briefly denoted by the terms 
“stratification ” and “ gaseous specific heats.” The 
former of these unfortunate misconceptions had a 
great influence on the development of the gas engine. 
Theidea underlying it was introduced by the German 
engineer Otto in the year 1876 when he patented 
his famous engine. His idea was to increase efti- 
ciency so that the then very high rate of gas con- 
sumption should be reduced to a more economic 





figure, and that the noise and vibration due to the 
running of such plant, which was so undesirable a 
feature of its operation, should be minimised. To 
bring this about he altered the way in which the 
charges of air and gas were admitted to the 
cylinder. His plan was first to admit air, then a 
poor mixture, and finally a rich one. Furthermore, 
he was careful to keep in the cylinder a portion of 
the burnt products of the previous explosion. This, 
he claimed, had the effect of arranging in layers— 
or “ stratifying ’’—the different kinds of gases and 
gaseous mixtures. Next to the cylinder there was 
to be a layer of burnt products, then a 
layer of pure air, then a layer of a weak 
mixture, and finally a layer of mixture of 
full strength. This laminated mixture was to be 
ignited at its richest point, and the flame was to 
proceed from layer to layer; this, it was argued, 
would have two benefits—the provision of a 
cushion or buffer between the explosion and 
the piston, and the lengthening of the time of 
combustion to a period approaching that of the 
whole stroke. In point of fact, these deduc- 
tions were not correct. The charge, as it comes 
into a gas engine cylinder, does not stratify, and 
any part of the gaseous substance would act—or 
fail to act—as a ‘buffer’ equally well. Indeed, 
the way in which combustion proceeded throughout 
the cylinder was not different—in any material way, 
at any rate—from that customary with the gas 
engines which preceded the Otto patent. Although 
this was so, Otto produced an engine which was a 
great improvement on any of its predecessors, and 
this undoubtedly influenced those who listened to 
his arguments. Even men like Slaby, Dewar, and 
Bramwell supported his case when the fight over 
the patents had to be faced, and largely as a result 
of their support the Otto patent was enabled to rule 
the gas engine industry for fourteen years. Once it 
lapsed, all manufacturers eagerly adopted it. From 
this misunderstanding of the principles of the 
operation of the engine there issued the temporary 
creation of a monopoly, and the consequent com- 
pulsion on all other manufacturers to use their 
ingenuities in the manufacture of less efficient 
models. This error in a proper understanding of 
the principles of operation greatly hindered the 
development of the engine. 

Had it been realised in 1876 that the real merit 
of Otto’s engine was its mechanical perfection, 
coupled with the adoption of “compression,” the 
patent could scarcely have been upheld, since Beau 
de Rochas in 1862 had filed a patent laying down 
in the clearest terms the ideal direction in which 
gas engines should be developed, and had placed 
great emphasis on the necessity for compressing the 
charge before igniting it. Not only this, but in the 
previous year, 1861, Gustave Schmidt, in a paper 
read before the Institution of German Engineers, 
had advocated compression ; it seems, in fact, that 
the idea was much in the air, and was seizing the 
imagination of many workers. Nevertheless, from 
1862 to 1876 no engines were made to work on this 
principle, and the great move forward was left to 
Otto. Although Otto adopted this method, he 
attributed its success to more novel reasons than 
compression; the matter thus became the subject 
of a patent, and others were forbidden to enter the 
field. Otto’s idea that combustion continued 
throughout the stroke stood its ground for a very 
long time, despite all that students of the subject of 
combustion could say to the contrary. Indeed, it 
may be said to have some life still, though of a not 
very vigorous kind. It is possible that in special 
cases combustion may be delayed by the existence 
of “pockets” in the cylinder or by skin effects, 
but it is doubtful whether it exists at all in 
normal circumstances. This is, however, one of 
the points under investigation at the hands of 
the Gaseous Explosions Committee of the 
British Association, who were appointed at the 
Leicester meeting to report upon this and other 
allied matters. Mention of the work of the 
Committee brings us naturally to the considera- 
tion of the other of the great fallacies which have 
blocked the path of progress in the gas engine 
industry, and which the Committee has done mugh 
to clear up. The amount of this “blocking” is 
different both in kind and in degree to that due to the 
stratification fallacy. It has not had the effect of 
creating a temporary monopoly, but it has deprived 
the gas engine designer of the scientific guidance 
to which he is entitled to look. It is as though a 
traveller in a little-known country should find all 
the sign-posts turned through an angle, sometimes 
large and sometimes small, but always unknown. 
A wise traveller in such circumstances would 
probably pay no attentior at all to any of them, 
and this is very much what the gas engine builders 
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have done. They ceased to believe that the theory 
of thermodynamics was going to be of any use in 
the practical work of engine design. The tempta- 
tion to adopt this attitude became the greater as 
manufacturers realised earlier than the scientists 
that there was something wrong with gas engine 
thermodynamics. The common scientific theory 
taught that gas engines were ideally capable of 
a much greater increase in thermal efficiency 
than the manufacturers knew to be possible. 
The reason for this discrepancy was that the 
scientists worked out efliciencies on the basis 
of constant specific heats, whereas the manufac- 
turers worked with a real substance and not with a 
“dream stuff.” Theorists taught that the amount 
of heat contained in the gaseous products in a gas 
engine was exactly proportional to its temperature, 
whereas, in point of fact, the amount of heat 
reckoned from 100 deg. Cent.— instead of exactly 
doubling between temperatures of 1000deg. and 
1900 deg. Cent. was really nearer the ratio of 23 to 
1. The difference between 2 and 24 in these calcu- 
lations, as in most others, is very great, and renders 
the old theory inapplicable. The suggestion from 
the scientific side that there was something wrong 
with the basis of the old theory came from France, 
where two eminent physicists, M.M. Mallard and 
Le Chatelier measured the specific heat of different 
gases at various temperatures, and found a very 
marked difference in the values for high and for 
low temperatures. This idea was not at first 
received with much cordiality in England, and 
even now the accuracy of the French figures is 
doubted ; still there has been a great shift in the 
point of view, and the Gaseous Explosions Com- 
mittee, which contains representatives of all 
schools, has admitted the reality of the French 
physi¢ists’ suggestion as beyond doubt, although 
declining to commit itself to actual figures pending 
the result of certain experiments now being 
undertaken, notably by Mr. Dugald Clerk and 
by Professor Hopkinson. The Committee has, 
however, given in one of its reports a curve of 
specific heat, which is considered to be accurate 
within 5 per cent. It is not difficult to show by 
the use of such a curve that a gas engine which 
was ‘previously thought to be capable ideally of 
54 per cent. efficienicy is really only capable of 
about 43 per cent. when the real nature of the 
actual working medium is taken into account, as 
naturally it should be. This is only one instance, 
but the principle applies to all engines. It cannot, 
therefore, be thought surprising that gas engine 
‘manufacturers should have looked somewhat 
askance on gas engine thermodynamics. Had this 
grave misconception as to the nature of specific 
heats not arisen, there can be little doubt that the 
designer would have been able to benefit materially 
by scientific guidance in a way which the circum- 
stances described made impossible. In spite of all 
difficulties, however, gas engines are now built for 
the market which achieve thermal efficiency as high 
as 80 per cent. of the theoretically attainable limit 
for the cycle upon which they work. And it will 
be interesting to learn, later on, the corresponding 
percentage for Mr. Humphrey’s ingenious gas pump, 
which works on a different cycle to that of most 
gas engines, and should have a higher range of 
efficiencies within its horizon. 

As an instance, not of the effect of prevalence of 
error, but of a condition of entire ignorance, we 
may refer to the recent work of the Gaseous 
Explosions Committee in the direction of radiation. 
No one had suspected previously that gaseous 
radiation played the important part it does in gas 
engines, particularly in those which operate at high 
temperatures. Indeed, it has yet to be definitely 
settled whether the glowing gas is very transparent, 
as Professor Hopkinson says, or merely fairly 
transparent, as Professor Callender says, to its own 
radiation; in the former case the phenomenon is 
volumetric, and in the latter it would be partly a 
surface and partly a volume effect. It is now 
beyond doubt, however, that the amount of this 
radiation rises with extreme rapidity once the 
temperature exceeds a certain amount, and this 
accounts for an important fraction of the consider- 
able heat loss at such temperatures, so providing a 
hitherto unsuspected reason for keeping the tem- 
peratures as low as practicable. With a rich charge 
and a high compression it is not easy, however, to 
keep the temperature low, unless on the cycle 
followed by thé Diesel engine where the fuel is 
admitted by easy stages instead of all at once. 

To recapitulate, the error of “ stratification ’’ was 
the means whereby a partial monopoly to manu- 
facture was secured, and it prevented the best 
men not already working for the Otto people from 
developing their own engines on the lines along 





which useful progress alone was possible. The 
error in gaseous specific heats, which still remains 
in many books on the subject, has put the manu- 
facturer out of sympathy with scientific work, as 
he felt he “ knew better.” The existence of this 
error is now realised, but it must be a few years 
before the new experimental work of the physicists 
has been sufficiently scrutinised and verified to 
enable science to venture to give a responsible 
lead to those who, as manufacturers, have for so 
long had to depend entirely on themselves. 


The Corrosion of Iron. 


WE have no intention of troubling our readers 
by jejune remarks on the importance of the matter 
on which we indite. The point of interest for 
engineers is the cause of the corrosion which 
destroys their structures, in order that, the cause 
being found, remedies may be provided. 

Hitherto there have been two rival schools, with 
their respective scholars, and an academy with a 
scholiast at its head, which and who are now dis- 
missed. The schools are known as the carbonic 
acid and the electrolytic schools, and, put briefly, 
their doctrines are these:—The carbonic acid 
exponents believe that the rusting of iron is con- 
ditioned by the inter-action between the metal and 
the oxygen of carbonic acid, which, in the presence 
of water, forms ferrous -carbonate, this being 
decomposed by further oxygen to form ferric 
hydroxide, and to liberate carbonic acid, which 
is the evil emissary laying the iron open to attack. 
The upholders of the electrolytic theory maintain 
that the intervention of carbonic acid is an accident, 
and unnecessary as a mode of explanation. They 
hold that pure iron has in itself a solution tension 
—in plain words, a tendency to dissolve—in pure 
water, just enough to cause it to displace the 
hydrogen of that water, to form a solution of 
ferrous hydroxide, and to produce rust when 
this solution is exposed to oxygen—from air it may 
be. Experiments are given by both protagonists 
diametrically opposed. The believer in the electro- 
lytic theory states categorically that he has been 
able to dissolve pure iron in pure water; his 
opponent shows with great exactitude that pure iron 
is unattacked by pure water even in the presence 
of oxygen, but on the incursion of the merest trifle 
of carbonic acid corrosion occurs and proceeds. 
Honest thanks are due to both these honest workers, 
and from the conflict of their opinion something 
useful may be picked. 

It is a fundamental fact that in a system com- 
posed of the pure substances, iron, water, and 
oxygen, the oxidation of the iron should take place, 
because the energy of the system is thereby 
degraded. It is also known that to upset the 
equilibrium of such a system which may be unstable, 
some quartum quid may be needed. This, in the 
present instance, may be termed an electrolyte. 
Water, when pure as the chemist can secure, is so 
nearly a non-electrolyte that its influence may be 
dismissed. But any ordinary water, condenser 
water, and, still mors, the natural water which in 
practice commonly come into contact with iron, 
contains abundance of electrolytes. Pure iron is, 
no doubt, homogeneous in the fullest sense, but no 
one who has looked at the polished surface of a piece 
of commercial iron—and a fortiori steel—under 
the microscope, would hesitate to pronounce it 
miscellaneous in texture. As neither pure iron nor 
pure water ever come together in practice, it may 
be pretty safely assumed that these two materials 
in the presence of oxygen will suffer ordinary corro- 
sion, and in this respect the electrolytic advocates 
are right, although their experiments were designed 
to avoid such contretemps as commercial iron and 
common water. Per contra, the carbonic acid 
dialecticians have proved their point almost to the 
hilt by working with precautions bearing the most 
remote relation to those obtaining in a boiler. 

When the sides are balanced, and when all 
proper allowance is made for the serious difficulties 
of experiment—difficulties which can scarcely be 
appreciated by any who has not himself encoun- 
tered them—the matter according to our present 
knowledge may be summed up thus. 

Commercial iron, including all forms of steel, is a 
heterogeneous body. Ordinary water contains a 
variety of salts which are electrolytes. In the 
presence of oxygen the iron will be oxidised, as 
thermo-chemical considerations require. The rate 
of oxidation will depend jointly on the degree of 
heterogeneity of the iron, and on the amount and 
completeness of dissociation of the electrolytes. 
But as in every natural water carbonic acid 
exists, and a3 it can act as a labile acid, uniting 
with ferrous hydroxide, and being expelled from 





that combination by oxygen (ferric hydroxide being 
formed) again to take up its réle as a constituent of 
ferrous carbonate, it is pre-eminently fitted to seryg 
as a destroyer. Iron in the ferric state is sufficiently 
basic to hold most other acids, but carbonic acid jt 
cannot hold, and thus it turns the emissary back 
to do further mischief. In practice both causes of 
destruction are at work, the heterogeneity of the 
iron, and the lability of the carbonic acid-—the 
presence of an electrolyte being understood. 

Formulation of our present knowledge and 
description of its foundation is easy, but what about 
the remedy? It is best to say at once that none 
exists. As long as the heat of combination of iron 
with oxygen remains at 68,000 cal., and as long as 
these two elements are in contact with one another, 
so long will iron rust, provided a few necessary 
conditions occur, and these are so ordinary that 
their existence may be assumed. In special cases 
it is possible to prevent the corrosion of iron by 
making it“ paesive,” or by making it electronegative, 
but these are rare enough to be put as instances, 
and not as examples. In most cases the engineer 
has already decided that the provision of a skin 
which shall block the passage of oxygen to the iron 
is the best mode, but as his idea of a skin usually 
resolves itself into one of paint, the outcome is 
generally poor. Certainly it may be improved by 
the use of more rational preservatives than paint, 
such as tar applied as hot as it can be got upon the 
structure. But this is scarcely a help in protecting 
the inside of a boiler; and if it be admitted, as it 
must be admitted if any fragment of our knowledge 
is right, that the destruction of a clean, unprotected 
boiler of any sort fed with clean, ordinary water is 
certain, then thankfulness may be felt that clean, 
ordinary water commonly provides its own protec- 
tion for the boiler in the homely form of scale. 

There is no royal road. Iron is won by the 
expenditure of fuel, and is potentially a combustible. 
Wherever it meets oxygen it will endeavour to unite 
with it. The rate of union is neither here nor 
there; the tension making for union remains. As 
that tension is elemental and invincible, the only 
means for its frustration is a severance of the two 
bodies by an impermeable septum, and as our 
friends the electro-chemists have given us such 
valuable help in this matter, we crave their aid for 
its provision. 


Multiple Boiler Explosions. 


WRITING a fortnight ago about the Distington 
boiler explosion, we said that much remained to be 
explained. Since then we have received a report 
from Mr. Edward G. Hiller, which contains, 
perhaps, all the statements of fact that can ever be 
made concerning the catastrophe. At the end of 
the report will be found a summary of all the 
important multiple explosions that have taken 
place since 1862. Mr. Hiller is chief engineer to 
the National and General Boiler Insurance Com- 
pany, Limited, with which company the Distington 
boilers were insured. We have so fully recounted 
the particulars of this explosion that it is unneces- 
sary to do more than remind our readers that four 
boilers out of a battery of eleven exploded almost 
simultaneously on the 18th September, 1909, at 
the works of the Distington Hematite Iron Com- 
pany, Cumberland. Mr. Hiller, aided by members 
of his staff, worked with the Board of Trade Com- 
missioners, Mr. Carlton and Mr. Buckwell, in the 
attempt to discover the cause of the disaster. 
Mr. Hiller’s report is very fully illustrated by 
excellent photographs and line drawings, which give 
at least an idea of the havoc wrought by the 
explosions. He arrives in effect at the same con- 
clusion as that of the Board of Trade Commissioners, 
to wit, that the opening to the main stop valve was 
closed by the men who had been cleaning the 
boiler. The safety valve became thereby in- 
operative, and the boiler, which was intended to 
carry 50 lb. pressure, exploded when the pressure 
had reached about three times as much. Now, 
boilers vary in the violence with which they 
explode. It is not possible to imagine an 
explosion much more violent than that which 
destroyed No. 7, and, we are told, wrecked 
three others, and practically ruined the whole 
battery. Naturally, the thinking engineer will 
want to know something of the mechanics of the 
catastrophe. We have not only the ripping of the 
shell of a large Lancashire boiler, but we have to 
consider its break up into over fifty bits, some quite 
small. Mr. Hiller calculates that, there being 
38,600 lb. of water at 150 lb. pressure in the boiler, 
and 118 lb. of steam, the stored up energy repre- 
sented 203,700 foot-tons, of which 3700 tons were 
represented by the steam, and he explains the 




















meee 6 


LNAI NEN POMEL Seen 


EE Ea Site sr C8 


MO Ca 


Dec. 9, 1910 


THE ENGINEER 


627 








comminution of the plates by water-hammer 
action. The water was hurled in masses against 
the plates, and so broke them up. The action is 
strictly analogous to that of stones thrown at, say, 
shop windows. Generally, the owner of the 
windows would not be satisfied if he were 
told that his windows had been broken by 
stones. He would want to know why and how 
they had been propelled. This explanation of the 
violence of some boiler explosions was put forward 
for the first time—almost simultaneously, but 
independently—about the year 1863, by Daniel 
Kinnear Clark and Zerah Colburn. It was received 
with hesitation, and although accepted by the 
present generation, it has always been recognised 
that it is unsatisfactory in that it leaves much to 
the imagination, and does not account for all that 
occurs. For example, both Colburn and Clark were 
careful to stipulate that the theory only applied 
when the failure of the boiler began above the 
water level. If it began below, as by the 
collapse of a flue, then the water would run 
out, and the boiler would explode, so to speak, 
quietly. The hammer action could not take 
place. Now, No. 7 boiler, there is some reason to 
think, but no certainty of confirmation, first gave 
way on top ata manhole ring, and so far the theory 
applies. The water would lift and smash up the 
plates above the water line. But the drawings 
given in the Board of Trade report do not support 
this view. The smashing up of the bottom is com- 
plete; and, what is very noteworthy, comparatively 
small irregular holes have been knocked in the 
plates. Itis impossible that any water hammer 
action could have taken place here in the first 
instance, and we cannot see how it could occur 
subsequently. The best way to deal mentally 
with these holes is to consider how, if called upon 
to produce them with water, we would set about it. 
There are at least four of these holes to be 
accounted for. Turning now to the other 
exploded boilers, we are told that their sides 
were driven in by the plates of No. 7. 
It is a curious fact, however, that the shell of 
No. 5 boiler was separated into two parts by a 
ring seam rip. A part of the left furnace tube re- 
mained attached to the front end, and the remainder 
of the tube was broken in two at ring seams. No.8 
gave way also by the failure of a ring seam, and 
separated into two parts. The flue tube also broke 
at ring seams. These failures are of more interest 
than appears at first sight. The longitudinal 
strength of a boiler is double its circumferential 
strength. Is there any reason to say that a blow on 
the side of a Lancashire boiler would cause it to 
break into two parts, half the flues going with one 
end and half with the other? How could water- 
hammer action come into play here ? 


There is more to be said, however, about the 
failure of ring seams in multiple boiler explosions. 
Mr. Hiller’s list gives numerous examples of this 
kind of failure. - At midnight on the 24th of July, 
1887, a whole range of twenty-two large elephant 
boilers exploded at once at the Friedenshutte Iron- 
works, Germany. They were all alike, with upper 
cylinders 40ft. long and 5ft. diameter, and lower 
cylinders 38ft. 6in. long and 2ft. Tin. diameter. 
They were fired with blast furnace gas. The 
explosion was extremely violent, the boilers being 
blown to bits ; but, so far as could be seen, all the 
main fractures were circumferential, not longi- 
tudinal. There were twelve persons killed and 
thirty-five injured. There was an elaborate inquiry, 
carried out with German thoroughness. The 
general conclusion was that probably a gas explosion 
had taken place in the flues and caused the boilers 
to explode; but this theory is very far from general 
acceptance. Next we have no fewer than 27 
boilers going off at once at a place called Shamokin, 
Pennsylvania, out of a total of 36. They were plain 
cylindrical boilers, 43ft¢. long and 2ft. 10in. diameter, 
set in nests of three, and carried 901b. Nearly all 
the fractures were cylindrical, many of them 
through seams. It is not easy to see how the 
explosion of one boiler in this way should explode 
its neighbours. At Redcar, in June, 1895, eleven 
boilers, out of a battery of fifteen, exploded. With 
one exception they all gave way at circumferential 
seams. At Coltness, in March, 1879, six cylindrical 
externally fired boilers burst. The first one rent ata 
longitudinalseam ; all the others separated atcircum- 
ferentialseams, the endsbeingdrivenapart. Wemight 
extend this list. In every case we have the boilers, 
no matter what their size or type or setting, failing 
by preference at circumferential seams. Any other 
form of failure is, indeed, exceptional. It seems 
to be clear that in these cases there cannot be 
water hammer action of any kind. Neither Mr. 
Hiller, nor anyone else, attempts to explain the 
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mechanism of these explosions. In only one in- 
stance does Mr. Hiller refer to it. Speaking of the 
Ruabon explosion of two boilers in 1880—they were 
in the middle of a battery of six—he says, “No. 12 
first apparently gave way. It was driven against 
No. 11 on its right, flattening it and rolling over it. 
The outrush of steam in the opposite direction 
played upon No. 13, causing it to rend at the fifth 
ring seam, and the two sections of it were blown 
fore and aft.” Here we have one boiler displaced 
and flattened, yet not exploded, while another is 
caused to give way by a rush of steam. This does 
not seem convincing or illuminating. 

The more carefully these multiple explosions are 
considered the more evident does it become that a 
great deal remains to be discovered. Certain 
theories have been from time to time advanced to 
explain them, the consideration of which we must 
postpone. It is quite clear, however, that so long 
as boiler inspectors and the Board of Trade are 
content to take it for granted that it is sufficient to 
say that one boiler exploded and caused the explo- 
sion of the others, without making any attempt, 
which is convincing, to explain how, so long will 
inquiry be checked. There are no phenomena in 
Nature which it is more unwise to dogmatise about 
than those of multiple boiler explosions. 
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Tur sixth paper was one by Direktor H. Frahm, 
of Hamburg, on “Tanks for Damping the Rolling 
Motions of Vessels: Their Successful Application 
in Practice.” Direktor Frahm said the rolling tanks 
were an invention which had, in recent years, been 
developed by him at the yard of Messrs. Blohm and 
Voss. Rolling motions imparted to a vessel by wave 
impulses were damped automatically by means of masses 


.of water which were caused to oscillate in a U-shaped 


tank arranged athwartships. The tank was, he said, in 
two parts, one at each side of the vessel, connected by 
a horizontal pipe. The dimensions were such that the 
period of oscillation of the water was the same as that of 
the vessel. The arrangement was first tried in the 
summer of 1909 in the very stiff fuel-oil vessel W. 83 of 
the Imperial German Navy, which was placed at the 
inventors’ disposal for the purpose. The very small tanks 
which could be applied to this vessel reduced her 
amplitude of rolling by two-thirds. A second experiment 
in the spring of this year made on a fast vessel of 
18,500 tons displacement, again with tanks relatively too 
small, reduced the amplitude of roll by 44 per cent. The 
most important trials of the invention were made on two 
very heavy rollers of the Hamburg-Amerika Linie, the 
Ypiranga and Corcovado. Trials on the Ypiranga, made 
in the Bay of Biscay in presence of a number of nautical 
and shipbuilding experts, having demonstrated the 
excellent effect of the tanks, the sister vessel Corcovado 
had likewise been fitted with the apparatus. In the 
course of last summer records had been taken on voyages 
of these vessels between Lisbon and Buenos Aires 
respectively and Hamburg in all sorts of weather, some- 
times with and somtimes without the apparatus in action. 
Oscillations of 11 deg. to each side were reduced to 2 deg. 
On the voyages in question the effect of the tanks on 
the comfort of the passengers was found to be exceedingly 
marked, and with these results in view the Hamburg- 
Amerika Linie determined to fit the apparatus in its next 
large passenger steamer of over 55,000 tons displacement. 
The weight of water necessary for the tanks of a large 
vessel of this kind varied between .6 and 1.5 per cent. of 
her displacement, and the water need be carried only 
when bad weather was experienced or expected. 

A brief discussion followed. 

The seventh paper, the subject of which was “ The De- 
velopment of a New Type of Steam Tug for Navigation 
Canals,” was then read by Dr. Ing. Gebers, who at the 
outset called attention to the circumstance that the 
towing service with screw steamers exercised a markedly 
detrimental effect on the canal bottom, which showed 
itself in the erosion of a trench in the middle and in 
accumulation of silt at the banks. The trench cut 
through the water-tight layer of the bottom, causing 
leakage from the canal on to the adjoining land or even 
breaches of the banks, while the silt gave rise to 
groundings and collisions. After the State monopoly 
of the towage the tug steamers had been decided 
on, attention was paid to methods of protecting the 
canal bottom, and experiments were made in the 
Royal Experimenting Establishment for Hydraulie Engi- 
neering and Shipbuilding, with a view to the discovery of 
the kind of steamer which did least harm. A long series 
of model experiments was in the first place found to 
produce similar effects under model conditions to those 
observed in the actual canals. 
of a reach of the Rhine-Weser Canal to one-tenth natural 
size, and models of a number of different types of screw 
steamers were made to ply along it, each making four 
thousand trips. Single-screw vessels of all patterns tried 
were found to give bad results. ‘T'win-screw vessels did 
somewhat better, but were dearer. A new type of tug 
steamer was then designed, the salient point of which 
was that the ordinary centre-line rudder behind the single 
screw was replaced by a pair of side rudders, one at each 
side of the wake of the propeller. This type had proved 
the most favourable of all those on which experiments had 
been made, the damage to the bed of the canal being 
entirely avoided by it. The depth of the canal was then 





* No. II. appeared December 2nd, 


A model was then made | 





increased by stages, and it appeared that the two-rudder 
system, combined with a suitable propeller, materially 
reduced the damage to the bed, even in very shallow 
water. The author was of opinion that the advantages 
of the system shown by the model experiments would be 
realised under actual conditions of work, and that the 
comparatively small cost incurred would result in large 
savings of national property. 

There was no discussion. 

The last paper read was one by Herr Ludwig Lichten- 
steiner, of Mannheim, on “ Superheated Steam Installa- 
tions for Marine Reciprocating Engines.” The author, in 
introducing his subject, observed that, just as the advent 
of the electric light had given the impulse to important 
new developments of gas lighting, so also the steam 
turbine had put fresh life into the good old reciprocating 
Recently the internal combustion engines also 


engine. 
had appeared upon the scene as an additional rival. 
The better to hold their own in the contest, the 


designers of the marine engine had struck out new 
paths, one of these being in the direction of the super- 
heating of the steam, which had been introduced on 
shipboard about five years ago. In this connection Dr 
W. Schmidt, of Cassel, had done yeoman service. It was 
now necessary to adapt the marine engine to the require- 
ments of superheated steam, especially with regard 
to reliability in working, clearance spaces and radiation 
losses. The author then described a number of applica- 
tions of the Lentz system, which he further illustrated by 
the aid of views thrown upon the screen. Among 
these were representations of the reconstruction of the 
engine of the steam yacht Lensahn, belonging to the 
Grand Duke of Oldenburg. New cylinders on the 
Lentz valve system were supplied by Messrs. Heinrich 
Lanz, of Mannheim, and the boilers were fitted with 
Schmidt superheaters by the Bremer Vulkan Company. 
The saving of coal with the reconstructed engine and 
boiler installation was about 21 per cent. The engines of 
the Lensahn were at the same time fitted with the Lentz 
reversing gear, which rendered possible very accurate and 
rapid mancuvring. By the aid of the cinematograph, 
a 6000 horse-power marine engine by Heinrich Lanz, of 
Mannheim, was shown in motion, and the action of the 
reversing gear exhibited: The author looked forward to 
further improvements in the superheated steam engine, 
which, he considered, would in time leave the turbine, the 
gas engine, and other rivals behind. 

The discussion on Herr Lichtensteiner’s paper was 
opened by Herr Fischer, of Mannheim, who considered 
the Lentz valve motion to be one of great promise for 
the marine engine in connection with the employment of 
superheated steam. 

Professor Mentz, of Danzig, set forth the objections of 
the valve motion for marine work. The advantages of 
the superheating could not be made the most of in triple 
or quadruple engines, because the cylinders became too 
large. The cooling surfaces, which were comparatively 
unimportant in small engines, gave rise to serious question 
in large ones. But even the small cylinders had had to 
be compounded, so that in the end the engines were 
fitted with three or four cranks ; and this was no simplifica- 
tion. Another doubtful point was the lubrication. This 
was said to be in general satisfactory; but in H.I.M. 
tender Drache its failure prevented the superheat from 
being carried so high as had been intended. Here lay 
the difference between the marine engine and the portable, 
for the former could not be oiled to any extent desired, 
because the condensed water had to be used again and 
again. Furthermore, the power demanded of a marine 
engine was apt to be suddenly increased or decreased. 
The superheaters would then have to be cut off or forced, 
which might give rise to trouble. Land engines could 
always be repaired on Sundays, but on shipboard such 
opportunities were much rarer. The general result was 
that, while superheating might offer great advantages for 
simple and compound engines and for portables, there 
was not much to hope for from its application to engines 
with several stages of expansion. With regard to 
simplicity of parts, Professor Mentz said the Lentz 
valve motion stood in the front rank, but the already high 
velocity of the steam in the channels was further 
increased by the smallness of the inlet and outlet pas- 
sages in the valves, which could not be enlarged indefi- 
nitely ; even if they could the accelerations, mass forces, 
and stresses of the valve and reversing rods would be dan- 
garously high. He called attention to investigations into 
this question made by Dr. Helling, of Danzig. This small- 
ness of the steam section was a drawback. With regard to 
the trial data, he should have liked to know the condi- 
tions under which they were obtained. In the case of 
the Drache there had been no saving either of 
steam or of weight; the weight had been 84 kilos. per 
horse-power against 86.9 kilos. for an ordinary engine 
with which a comparison could be made. 

Direktor Henkel, of Cassel, combated the opinions 
expressed by Professor Mentz, and strove to refute the 
old objections against the Lentz valve motion, which 
were repeatedly revived. General conclusions could 
not be drawn from the one installation on the. tender 
Drache. Defects had there shown themselves which had 
in other engines been already removed. In the case of the 
Drache other circumstances had played a part, and 
had interfered with the Lentz principle. The lubrication 
question offered no impediment to the introduction 
of the superheating system, for steam “temperatures 
of 400 deg. had already been attained on the steam yacht 
Lensahn without giving trouble in this respect. The 
Oldenburgisch-Portugiesische Dampfer Gesellschaft had 
made careful tests on thirteen of its steamers in which 
superheat was introduced. With a horse-power of 900 
the consumption of oil had gone down to } kilo. per day, 
75 grammes in 24 hours had actually sufficed for 900 
horse-power. The Dampfer Gesellschaft Argo had had 
similar experiences with superheat installations, and had 
had no difficulty with the lubrication. Again, in discon- 
necting the superheater, there was no fear of the pipes being 
burned, on account of the way in which it was arranged ; 
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hitherto such disconnection had not been necessary. In 
engines with several grades of expansion superheating 
was still advantageous; considerable saving had been 
made in triple and quadruple engines. 

Herr Knauer, of the Bremer Vulkan, also called in 
question the utterances of Professor Mentz. 

Herr Lichtensteiner, in replying, said it was the 
business of the designer to pay due attention to the 
peculiarities of the valve motion. No difficulty had, in 
practice, been met with, in adapting the Lentz gear to 
prevailing circumstances. This was shown by the 
installations already made. With regard to the sizes of 
valves admissible, he pointed out that the diameters of 
these might be 500 mm. in the largest land engines. The 
oil question which had been raised had already been 
sufficiently discussed. 








DOCK AND HARBOUR IMPROVEMENTS AT 
THE HARTLEPOOLS. 


TO provide adequate facilities for the expanding export and 
import traffic at its docks at the Hartlepools, the North- 
Eastern Railway Company is now completing a comprehen- 
sive scheme of extensions and alterations. The entrance to 
the tidal harbour at Hartlepool has been considerably widened 
and straightened, the entrance channel to the dock has been 
deepened, and in connection with the establishment of new 
coal staithes between the old harbour and the Victoria Dock, 


Hartlepoo!, the east quay wall at the old harbour has been | 
The staithes | 


set back about 60ft. for a distance of 400ft. 
have a length of about 1260ft. and a width at the centre 
portion of about 90ft. There are four spouts on each side, 
spaced at about 380ft. centres. At the south end of the 
staithes the rail level is 33ft. above coping line and 38ft. Yin. 
above high-water level, whilst at the north end the rails are 
18ft. above ground and 23ft. 6in. above high-water level. 
There are four lines leading on to the staithes, increasing to 
& maximum of eight sets at the spouts, the permanent way 
being laid on a gradient of 1 in 80 at the extreme end. The 
contractors for the provision and erection of the steel super- 
structure were John Abbot and Co., Limited, of Gateshead- 
on-Tyne, and for the coaling appliances Spencer and Co., 
Limited, of Melksham, Wilts. 

The Victoria Dock at Hartlepool has recently been converted 
into a tidal basin, and the contract for the construction of 
about 800ft. of timber quays, timber cofferdams, excavations, 
and the removal of the old entrance, and also the removal of 
the cofferdams after completion of the work, was let to 
Anthony Fasey and Son, of Leytonstone, E. This new 
entrance, which has been lately completed, kas a mimimum 
width of 200ft. The concrete walls are faced with blue bricks, 
while the copings are of Cornish granite. A timber jetty of 
an average width of 30ft., carried on piled foundations, has 


the dock. The fish traffic, which,¢during recent years, has 
shown considerable development at Hartlepool, has now been 
transferred from the old harbour to the south and east 
sides of the Victoria Dock, where there are quay spaces of 
660ft. and 400ft. respectively, and a platform, faced with 
concrete, 80ft. wide, and with a roofing also extending over 
the railway tracks serving the quays. The north side of the 
Victoria Dock, where there is 1550ft. of quayage, is reserved 
for general purposes. There is a depth of water at ordinary 
spring tides of 33ft. at high water, and 29ft. 6in at ordinary 
neap tides high water. Trawlers are therefore able to land 
| their fish expeditiously at all states of the tide, and they are 
| also able to take in bunkers, ice and stores without moving 
| from the dock. These new fish quays were formally brought 
| into use on Monday last, December 5th. 

| Anewentrance is now being made from the West Hartle- 
| pool docks on the site of the old and disused entrance to the 
| coal dock, which will have a width of about 65ft. and a depth 
| of 9ft. 6in. at low water ordinary spring tides. The gates 
are being provided by the Cleveland Bridge and Engineering 
| Company, Limited, of Darlington. Upon the completion 
| early next year of this last-mentioned work, it is the 
| intention to begin the widening and deepening of the 
| entrance leading from the old harbour to the north basin 
| and thence to the central dock. These entrances will be of 
| an improved formation, and will have their widths increased 
5ft. and 3ft. respectively. The works briefly described above 
| will, upon completion, have entailed an expenditure of nearly 
| £500,000, and they are being carried out to the designs and 





under the supervision of Mr. T. M. Newell, of Hull, the 
chief engineer for docks, of the North-Eastern Railway 
| Company. 








|15-PEET TURNING AND MILLING MACHINE. 





IN addition to the usual boring and turning work, the large 
horizontal machine, of which we give an illustration here- 
with, has been specially designed to perform milling opera- 
| tions. With this object it will be observed that the extended 
| Slide has mounted upon it a worm-driven millinghead. The 
| milling spindle is 44in. diameter, with enlarged double- 
| coned front bearing revolving in a circular ram or quill, 
| 94in. diameter. This ram has a vertical hand adjustment 
| of 14in. by means of a cut rack, pinion, worm, worm wheel 
| and star hand wheel. The table is 15ft. diameter, and has 
| 1 slots, and a cut spur ring in one piece bolted on to the 
| lower face, and is lubricated by four rollers in oil wells. To 

adapt it to milling operations the motion of the table can be 
instantaneously changed from turning speeds to milling 
feeds by the movement of a lever giving a variation of from 
1,24in. to 12in. per minute at 15ft. diameter, with twenty- 
four changes, or 0.415in. to 12in. at 5ft. diameter. The 
changes are so arranged that the required feed may be 
obtained for all intermediate diameters. The milling spindle 
is speeded to suit cutters ranging in diameter from 8in. to 


been constructed around the south, east and north sides of | 20in., the persphery speeds of the cutter varying between 


36ft. and 90ft. per minute. The cutting speeds for turning 
range between 25ft. and 85ft. per minute and the feeds from 
iin. to fin. The machine will admit work 6ft. high under 
the tcol holder, weighs 46 tons, and requires a floor space of 
30ft. 6in. by 15ft. 6in. It was built by John Hetherington 
and Sons, Limited, Manchester. 





AMERICAN RAILWAY ACCIDENTS. 





THE Bulletin of the Interstate Commerce Commission for 
the three months April-June last has just been issued, and 
therefrom we have condensed the following figures. The 
return for the corresponding quarter of 1909 will be found in 
THE ENGINEER for December 10th, 1909. If the returns are 
compared it will be found that there are, as the Bulletin 
observes, ‘‘ considerable increases in every item. The ex 
planation of this, as far as any explanation is available, is 
to be found in the general expansion of railroad traffic."’ 


Passengers. Servants. 


Killed. Injured | Killed. Injured 





Collisions bee asa, ga ; 5 642 57 621 
Derailments.. . iy pea 7 OD 54 422 
Miscellaneous train accidents, including 

boiler explosions = 4 - 17 14 ’ 
Total train accidents 12 1219 125 14 
Coupling or uncoupling .. .. .. . — —_ ) 695 
Other work about trains wat. aie - 41 4,289 
In contact with overhead or side struc- 

tures .. . ie a Ge axe _ 3 17 339 
Falling off engines or cars in getting on 

or off : 28, 8s SEG. aeey: 27 07 144 2,957 
Other causes bie é 16 833 339 7,520 
Total other than train accidents ... 43 1443 536 15,800 


The same Bulletin gives the figures for the whole fiscal year, 
which ends on June 30fh. 

From these we have summarised the following table. The 
figures for the year ending June 30th, 1909, were given in 
THE ENGINEER of December 10th, 1909, and for the years 
1905-6-7-8 in THE ENGINEER of June 18th, 1909. 





Killed. Injured, 
Passengers— 
In train accidents oa Sat 7,516 
Other causes”. eens ae 6,240 
Total . és sat) oe 13,756 
Servants— 
In train accidents .. .. .. ae; wee 
In coupling accidents .... 206 .. 2,985 
Overhead obstructions, &« ns $ 96 1,377 
Falling from cars, &e, ..  .. -- 586 13,196 
Other causes... be -- 1780 44,269 
Total . em eae . 8383 68,618 
Total passengers and servants .. .. 3804 $2,374 
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Fig. 1 


THE PADDLE STEAMER WEEROONA. 


IN view of the attention which has been given recently in 
our columns to the subject of the side paddle type of steamer 
and its apparent supersession by turbine-propelled vessels, as 


| looking craft, having two funnels and spacious promenade 
and shade decks. Her length between perpendiculars is 
310ft., the beam is 36ft., but she has a breadth over sponsons 
| of 71ft. The depth to main deck is 12ft. 6in., and the 
' height between decks 8ft. 3in., affording a clear height of 7ft. 


| the surveillance exercised over her plans and construction has 

| been thorough. Staunchness characterises all her principal 
structural features, this having received special attention in 
view of her long voyage to the Antipodes. 

The hull of the vessel is built .of Siemens-Martin steel 
throughout, except in the boiler-rooms, where the floors, 
centre girder, &c., are of iron of the best quality. The main 
deck is steel plated all over for the length of the engine and 
boiler-rooms and coal bunkers. The hull is divided into 

| compartments by four water-tight bulkheads, all extend- 
ing to the main deck. One of these is at the aft end 
ofthe fore peak, one at fore end of the fore coal bunker, 
another at the aft end of the aft coal bunker, and the 
remaining one at the fore end of the aft peak. Screen bulk- 
heads are fitted at the fore and aft ends of the engine-room, 
and these extend to the main deck, and have accurately fitted 
doors giving access to the boiler-rooms. Similar bulkheads 
are also fitted in the stokeholds close round the boilers, all 
arranged with due regard to air-tightness, necessitated by the 
closed stokehold system of working the boilers. 

The main engines of the vessel—Fig. 4—are of the three- 
cylinder, compound, surface-condensing, diagonal type, 
working on three cranks, and having six main bearings. The 
valve gearing is of the Stephenson direct link-motion type. 
The high- pressure cylinder, 39in. in diameter, is in the centre 
between the two low-pressure cylinders, which are each 66in. 
in diameter, the stroke of piston in each case being 5ft. 6in., 
and the condenser lies athwartship. The crank shaft, of 
Siemens-Martin forged steel, is of the built-up description, 
16f7in. diameter, the low-pressure crank pins being fitted 
loose. The entahlature framing is of cast steel with gun- 
metal bushes, lined with white metal, and is securely bolted 
to a cast steel bed-plate, which is also bolted direct toa 
specially built girder seating, the rivet holes having been 
drilled and the riveting having been done by hydraulic power. 
The guide columns are of wrought iron, as are also the cross- 
heads and connecting-rods. The piston-rods and valve 
spindles are of steel, and are all packed with United States 
metallic packing. The engines have been designed with due 
regard to balance for ensuring steady working. The paddle 
wheels are of the radial feathering overhung type, very 
strongly constructed, with massive cast steel centres, forged 
arms, and rings carrying strong wood feathering floats. 

The engines indicate 3500 horse-power, and steam at 





Fig. 2—SMOKING ROOM 


well as to the matter of the durability of paddle wheels, it is 
specially interesting to be able to point to a noteworthy 
example of a paddle steamer just built for a service which 
might have been thought peculiarly adapted to the new 
system of propulsion now so much in vogue for river and 
Channel passenger work. 

In the article on ‘‘ The Passing of the Paddle Steamer ”’ in | 
our issue of September 16th it was conceded that there is | 
still a large demand for paddle steamers of the smaller class 
both in Africa and South America, the latter continent | 
especially affording an increasing field for the employment of 
such vessels in the regions fed by the Amazon and its tribu- 
taries. The paddle wheel, it was stated, would still be 
employed in cases where the draught of water is limited, 
but wherever this .is sufficient to cover a screw propeller, 
screw propulsion with steam turbine or internal combustion | 
engines will take the place of the paddles. Some of our | 
cofrespondents are quite emphatic on this head, the contention 
being made that there will always be a demand for paddle | 
steamers drawing not more than 10ft. of water and intended 
to develop a high speed. On the United States rivers, it has 
also been asserted, there is not the smallest prospect of the 
supersession of the paddle wheel. In the course of the corre- 
spondence many considerations as to weight of machinery, 
economy of fuel, steadiness of motion, facility of manceuvre, | 
&c., have been brought forward as affecting the question of 
paddle wheel versus turbine screw propulsion, but into these 
points it is not necessary that we should enter at this time 

The immediate object of the present article is to draw | 
attention to the high-speed passenger paddle steamer 
Weeroona, which has recently been completed to the order of 
the Huddart Parker Proprietary Company Limited, Melbourne, 
by A. and J. Inglis, Limited, Pointhouse, Glasgow, and now 
on her voyage to the Antipodes, where she is likely to secure 
a high place in the esteem of the tourist and travelling public 
generally. | 

The Weeroona has been specially designed to develop the | 
tourist day-traffic on Port Philip Bay, which has for many 
years been carried on by the above-named company, and for | 
which a noteworthy vessel was produced on the Clyde about 
twenty years ago, viz., the Hygeia, built by Messrs. Napier, 
Shanks and Bell, Yoker, and fitted with machinery by 
Messrs. Rankin and Blackmore, Greenock. As will be seen 
from Fig. 1, the Weeroona is a handsome and powerful- 





Gin. The vessel is certified to carry about 2000 passengers 
in all, and being for day-service during the spring and 
summer months, there is no sleeping accommodation for 
passengers. 

While in the matter of internal accommodation and fittings 











Fig. 3—THE LOUNGE 


140 lb. pressure is supplied from six navy type boilers, each 
| having two furnaces, three being placed forward and three aft 
of the engine-room. The boilers are 9ft. 3in. diameter by 
| 16ft. 6in. long, and are builtof one plate in length, thus obviat- 
ing’any‘circumferential'seam fand reducing’shell riveting to,the 





Fig. 4—THE MAIN ENGINES 


this Australian passenger steamer is superior to the erdinary 
run of river passenger steamers, she is also noteworthy from 
the point of view of strength of structure and hygienic 
arrangement. The Board of Trade has evinced special 
interest in the design and construction of the Weeroona, and 


lowest minimum. The furnaces are of Fox’s corrugated type, 
3ft. 4in. in diameter. The boilers are worked on the closed 
stokeho'dsystem, the air pressure in the stokehold when steam- 
| ingatthe maximum rate being gin. The details of this part of 
| the vessel's equipment include four double-inlet steel plate built 
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fans of Howden's make, driven by that firm's high-speed 
steam engines, two combined units being in each stokehold. 
These are capable of maintaining an air pressure in the 
stokehold of 2in. when running at not more than 200 revolu- 
tions, but, as already stated, the air pressure under maximum 
working conditions of boiler and engines is only jin. in the 
stokehold. 

The auxiliary machinery in the engine and boiler compart- 
ments consists of one Drysdale centrifugal circulating pump ; 
two Weir feed pumps, with an automatic control tank and 
one general service pump; one sanitary pump ; and one fresh- 
water pump, both of Carruthers and Co.'s duplex pattern. A 
surface feed heater by G. and J. Weir and a feed filter by 
Raylton and Campbell are also fitted. The machinery for | 
generating electricity for lighting, «&c., consists of two 
Siemens’ dynamos driven by Belliss and Morcom engines 
having an output of about 25 kilowatts. 

On her speed trials on Firth of Clyde on September 14th, 
and at her service draught of 6ft. 10in., the Weeroona | 
attained, as the mean of three double ruus over the measured | 
mile at Skelmorlie, a speed of 18 knots, and the same rate | 
of steaming was maintained on the Firth for about four 
hours. 

The Weeroona has spacious saloon and dining accommoda- 
tion on her two decks, and on the upper decks ample space | 
and shelter for promenading. A sun-deck is also fitted all | 
fore and aft over the promenade deck. On what is termed | 
the cabin deck, which is below the main deck, two large | 
dining saloons are arranged, one aft to dine about 140 persons 
and one forward to accommodate about 90. The main deck | 
aft is for the most part occupied by a spacious lounge—Fig. 3. 
Abaft the lounge room there is a ladies’ cabin, and in the 
fore part of the same deck there is a large and airy smoking | 
room, with refreshment bar adjacent—Fig. 2. In addition | 
to the captain's and officers’ rooms, the general appointments | 
in the steamer for catering to the requirements of the | 
passengers are very complete, and include barber's shop, tea | 
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and coffee restaurants, fruit and bookstalls, cloak-room, and 
well-appointed lavatory accommodation. The pantry and 
galley fittings are all of the latest and most approved type by 
Messrs. Wilson, of Liverpool. 

Ventilation throughout has been specially looked to, and 
besides the usual side ports and sliding windows, and mush- 
room-headed ventilators, the thermo-tank system is installed 


ELECTRICALLY-DRIVEN WINDING AND 
HAULAGE GEARS. 


TWO clectrically-operated winding gears have recently 








for cooling the dining saloons. The apparatus is capable of | been constructed by Ernest Scott and Mountain, Limited, | 
changing the air in the large dining saloon on the lower deck | of Gateshead-on-Tyne, for operation in the shale mines of 
fifteen times anhour. The medium used for cooling the air in | J. Ross and Co., Linlithgow, N.B. The larger of these 
this vessel—amongst the first soarranged—issea water. Tests | winders, which is driven by a 350 brake horse-power direct | 
have shown that the air is maintained at practically the | current motor, and is designed to work up to 500 horse-power | 
same temperature as the sea water. On her station the | for short periods, consists of two drums, each 7ft. in diameter | 
vessel will be moving in water having « temperature at | by 2ft. 6in. wide, running at a maximum speed of 49.5 revolu 
highest of 82 deg. Fah., and the saloon will be kept at a/| tions per minute. The gear is built up on a cast iron bed 
temperature probably never more than 54 deg. Fah., this | plate, consisting of three longitudinal girders and-tWo lighter 
temperature being maintained under almost tropical condi | cross girders. The whole of the gearing and counter shaft | 
tions, when, on occasions, the atmosphere will be in the | are carried between two of the longitudinal girders, a bearing 
being provided on each side of | 
the main gearing. A platform 
is arranged about the level of | 
the drum shaft, and on it the | 
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be carried out by means of a liquid switch and reversing 


| switches. Special automatic gear is fitted to the depth 
| circuit, and also releases a solenoid, which trips a weight 
and operates the brakes. 
The gear is used for drawing tubs up an incline of 1 in |}, 
and the following are particulars of the winding operation 
Depth of incline, vertical : .. T7Bft 


Depth of shaft ort. 

Total time of wind bse 60 seconds 

Time occupied in acceleration iw 

Period of maximum velocity .. 42 ms 

Time occupied in retardation. . ae 

Speed of acceleration 1. 56ft. per second 
Speed at maximum velocity. .. 18. 8ft. ’ 
Retardation .. . 8. 2eft. 

Average rope speed .. OOF. 


The winding rope is 1}in. diameter, the gross load hauled 

is 7 tons, and the maximum unbalanced load is 3 tons. , 
The smatier winding gear, which is driven by a 100 hors: 

power direct current motor, and is designed to work up to 
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Fig. 1—100 HORSE-POWER WINDING GEAR 
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Fig. 2—350 HORSE-POWER WINDING -GEAR 


| indicator, which, in event of an overwind, opens the motor 


vicinityfof 108 deg. Fah. This high degree of cooling is 
obtained either by cooling the air by surface contact, or by 
spraying sea water into the air, and drying it afterwards. 

The Weeroona has been built and engined by Messrs. 
Inglis, Mr. J. Cocks being the owners’ superintendent, and 
Messrs. Wallace and Co., of London and Glasgow, the 
consulting engineers. 





Royal AGRICULTURAL SocigEry OF ENGLAND.—The 72nd annual 
exhibition of live stock, poultry, farm produce, agricultural imple- 
ments, horticulture, &c., will be held at Norwich from June 26th 
to June 30th next year, under the presidency of his Majesty the 
King. The entries for implement exhibits close on March 30th, 


1911, 





driver’s seat is fixed. This platform is extended all round the 
gear so as to give easy access to all parts, whilst below the plat- 
form the space is partly bricked in and partly enclosed with flat 
mesh-work, soas to prevent unauthorised persons having access 
totheengine. The motor is carried from the side of the gear, 
and is connected to the pinion shaft through flexible coupling, 
the arrangement being such that the motor can be withdrawn | 
without disturbing the driving arrangement. The gearing 
consists of cast steel machine-cut double helical wheels of 2in. 
pitch and 15in. face. The general arrangement of this gear 
is clearly shown in Fig. 2. 

The electrical control is effected by means of one lever, 
this lever being ‘‘off’’ in the central position, whilst a | 
forward movement operates the motor in one direction, and 
a backward movement in the reverse direction, The control ' 


150 horse power for short periods, consists of one drum dft. 


| diameter by 2ft. 6in. wide. The general arrangement of this 


gear is very similar to that of the larger engine, and the gear 
wheels are also of the double helical machine-cut type and of 
cast steel. The particulars of winding with this gear are as 
under :— 


Gradient os ho ae ee ee 
Depth of gradient, vertival Tee ere 
Length of gradient .. .. .. .. .. «. 960Kt. 

Total timeofwind .. .. .. ++ «+ 120 seconds 
Time occupied in acceleration .. .. .. %4  ,, 


Period of maximum velocity .. .. .. .. 8&4 

Time occupied in retardation.. .. .. .. 12 ,, 

Speed of acceleration se ee cee oe Aft. per sevond 
Speed at maximum velocity .. .. .. .. 9.4ft. ” 
Speed cf retemiation.: «0. 6s de oetise hh os 


Average rope speed .. .. .. .. «. .«. 480ft. ” 
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The winding rope is fin. diameter, the gross load 2 tons, 
and the maximum unbalanced load 2 tons. 

In addition to the aforementioned haulage gears, there has 
been installed at the same mines an endless rope gear, which 
is also used for drawing tubs up an incline. This is of 
standard type, and does not call for any special mention, A 
view of the drift mouth is shown on page 630. 

Tho power-house from which the electrical energy required 
for working the foregoing gears is obtained is equipped with 
three sets of Ernest Scott and Mountain’s three-crank com- 
high-speed enclosed engines direct coupled to direct- 


ound 
Socal generators, each set being of 350 kilowatt capacity. 
One of the views on page 624 shows the interior of the power- 
house. Two ofthe other engravings on page 624 represent the 


interior and exterior of the larger engine house, which con- 
tains the 350 horse-power winder and the endless rope set ; 
and the remaining engraving shows the 100 horse-power 
winder, 





THE SHIPYARD LOCK-OUT AND NEW SHIP- 
BUILDING ORDERS. 


(HAT the questions at stake in the shipyard lock-out 
conflict have been regarded by both sides as intensely serious 
and far-reaching is proved, not only by the stupendous loss 
sustained by employers as well as workmen, but by the fact 
that quite an unusual amount of fresh and highly important 
shipping tonnage has been placed in the interim, and awaits 
the resumption of shipyard operations. Altogether the 
amount of fresh shipping tonnage placed with Clyde and 
other Scottish shipbuilders since the stoppage of work on 
September 2nd is—on a safe computation—little short of 
150,000 tons, of which about 16,500 tons consist of naval 
work, The tonnage here meant is in some cases deadweight 
capacity tonnage, which is usually greater than tonnage 
register, but this mingling of the measure of tonnage is 
customary in reports of contracts, so that the above figures 
are quite representative, 

The volume of tonnage launched since the lock-out began 
has been about 70,000 tons, of which over 68,000 tons was 
launched during September and October, and only 2000 tons 
during November, marking, of course, an almost absolute 
cessation of work in the federated yards. There has been 
no monthly output on the Clyde so small for at least thirty 
years. The total output for the eleven months consists of 
250 vessels of 366,000 tons, as compared with 202 vessels of 
357,550 tons for the like period last year, and 523,600 tons 
for the same period of 1907, when the output for the whole 
twelve months reached the record figure of 620,000 tons. 
Had it not been for the lock-out, the present year’s output 
would have exceeded that of last year by about 50,000 tons ; 
but as matters stand the result will probably not even equal 
that figure, viz., 403,200 tons. 

Reverting to the subject of fresh orders placed during the 
lock-out period, owners who have contracted for tonnage, 
with clear stipulations as to reasonable delivery, are likely 
to reap rich advantage from their enterprise ; and those who 
may still require to place tonnage are soon likely to be faced 
with deferred delivery and higher prices. It would be inter- 
esting in this connection to enumerate the principal work 
contracted for since the lock-out began. Wm. Beardmore 
and Co., Dalmuir; John Brown and Co., Clydebank ; and 
the London and Glasgow Shipbuilding Company, Govan, 
each secured in September a second-class cruiser of the 
“Yarmouth ’’ class; John Brown and Co., two steamers for 
the Royal Mail Steam Packet Company ; William Hamilton 
and Co., Port Glasgow, a steamer of 12,000 tons deadweight 
for T, and J, Brocklebank, Liverpool, and two large steamers 
for the Stoomvart Maatschappij, Nederlandsche, Rotterdam ; 
Archibald McMillan and Son, Dumbarton, a steamer of 
8500 tons for Messrs. Macbeth and Co., Glasgow; A. and J. 
Inglis, Pointhouse, a steamer of about 4000 tons for Messrs. 
Nicolas Mihanovich, Buenos Aires; Wm. Simons and Co., 
Renfrew, a dredger for service at Prince Rupert, B.C.; 
\. Rodger and Co., Port-Glasgow, a steamer of 6400 tons 
deadweight for Easton, Greig and Co., Glasgow, and a 
steamer of 8600 tons deadweight for the Robert Dollar 
Company, San Francisco; D. and W. Henderson and Co., 
Partick, two steamers for the Adelaide Stesmship Company. 
The principal contracts reported during November were— 
Scott's Shipbuilding and Engineering Company, Greenock, to 
build a twin-screw steamer of about 10,000 tons for Messrs. 
Donaldson Brothers, Glasgow; Russell and Co., Port 
(lasgow, a steamer of 10,000 tonscarrying capacity for Service, 
Prentice and Henderson, (Glasgow ; a steamer of about 9000 tons 
for (row, Harrison and Co , Glasgow; and a steamer of 7600 
tons for Marshall and W. L. Dobbie, Glasgow; Alex. 
Stephen and Sons, Linthouse, two steamers for the Royal 
Maul Steam Packet Company; the (Greenock and Grange- 
mouth Dockyard Company, a steamer of 1200 tons carrying 
capacity for Paton and Hendry, Glasgow, and a large 
passenger steamer for Samuel Huff and Co., Liverpool ; 
Mackie and Thomson, Govan, four steamers for the Societa 
Nationale Rei Servizi Marittimi, Rome; Scott and Sons, 
Bowling, a screw tug for service in South American waters ; 
Fleming and Ferguson, Paisley, two dredgers for the Port of 
London Authority ; Ferguson Brothers, Port Glasgow, eight 
hopper barges for the same owners. 








LETTERS TO THE EDITOR. 


(We do not hold ourseives responsible for the opinions of our 
correspondents. ) 





PETROL U, STEAM CARTAGE, 


Sik, —I ask the use of your correspondence columns for the pur- 
pose of np nay aan gen concerning a matter of very great 
importance to borough engineers, county councillors, and tax- 
payers. I refer to the cost of haulage by different systems of 
traction, viz., horses, traction engines, and petrol wagons. I con- 
fine my attention for the moment to material used in the repair of 
country roads. I take no account of large cities, which have 
different conditions. 

In the country, roads are repaired either with broken stone— 
tnacadam—or with flints, or with gravel. Whatever the material 
there is usually a rather long haul, as, for example, from a gravel 
pit. The material is in some cases carted by horses ; in thers it is 
hauled in wagons by traction engines. In a very few cases steam 
lorries or vans have been tried, and quite recently the use of motor 
wagons has been proposed, and, I am told, tried. 

My object in writing this letter is to obtain information. We 





have in the country district where I reside pore now before 
us for new contracts for cgi 2 roads. The question is—shall 
we do the haulage ourselves or let it to contractors as hitherto ; 
and if we do it ourselves, what shall we use / 

I may say that we have got so far that we have decided not to 
use horses. There remains, then, steam and petrol. 

Steam may be used in two ways. We may have a very large 
compound traction engine a 13 or 14 tons, and hauling 
behind it a load of, say, 28 or 30 tons. The engine would be, say, 
of the Fowler or Aveling type. Or we can have a light traction 
engine on the same frame as a tip wagon of, say, the Foden 
type, which would make two trips for one of the traction engine, 
representing about the same weight moved per hour; or, finally, 
we can have a. motor wagon with or without a trailer. For this it 
is claimed that it can be run up to 12 miles an hour, 

The cost must be expressed in the only possible common 
denominator, which is the cost per ton hauled per mile. 

I have made some inquiries and got the annexed figures. I do 
not put them forward as being exact. The petrol motor tip 
wagon has a capacity equal to about four carts, or, say, 4 cubic 
yards, which with gravel would represent from 4 to 44 tons. The 
motor wagon complete weighs empty, | am told, about 4 tons. 
Take the total weight at 84 tons and we shall not be far wrong. 
The wagon is carried on four wheels, titted with double solid tires 
like the motor omnibuses. The engine is rated at 35 horse-power, 
but how many cylinders it has I do not know. I am also told that 
the wagon has run 7} miles on a gallon of petrol. But this is too 
vague to be of any use, because [ cannot find out what the load or 
the speed was, or whether this includes ‘‘ returned empty ” or not. 
It seems to me to be understated. I am told that the cost comes 
out at the following figures for a day’s work ;— 


No. of Tonnage Total cost Distance material Total miles 
journeys. hauled. per day. hauled from base. run. 
Tons, s. ad. Miles, 
Acie 14 34 a ae 


The total cost, 14s, 34d., is made up as follows : 


le Pe ee See en ae err ehh ie 
Lubricating oi! ..  .. S Rdyed bas ee 2 

Petrol, 1 gallon for every 74 miles = 74 yallons for 56 
mives, say is oa ‘a cae ee 
14 34 


With the incidental expenses, such as cost of loading, distribut- 
ing, &c., we need not trouble ourselves. They are common to all 
three systems of haulage. 

The first cost of the motor van seems to be something just under 
£700, of which the tires represent, say, £100. I am told that for 
this sum tires can be had guaranteed to last 10,000 miles, and 
that the whole cost will come out about as follows :— 


a. 
Kunning expenses... 14 per ton per mile 
ae an 1 per ton per mile 
Depreciation and repairs .. % permile 
ss, aon, 42400 «8 per mile 


js 


~ 


~ 


Cost per ton per mile 


But haulage by traction engine can be done for less than 6d. per 
ton per mile, even by contract, and with one’s own plant I should 
think considerably less. Perhaps not more than 5d. 

Now I have had a good deal of experience with motor cars, and 
also with traction engines, and I know something about London 
motor omnibuses, and according to my experience, and reasoning 
by analogy, the figures given are not trustworthy. “No account is 
taken of the condition in which the tires wil! be when they have 
run, say, 5000 miles. If the roads are made of flints they will be cut 
to ribbons, though they may still run. Noaccount is taken of hill- 
climbing and its effect on tires. Threepence per mile is altogether 
too small a sum for depreciation and repairs, except under most 
exceptional circumstances, 

The advocates of the petrol tip wagon do not dispute indeed that 
the cost of haulage must be greater with it than with steam. But 
they claim that an enormous reduction will take place in the wear 
and tear of the roads and the cost of their upkeep. Now this is 
a very important point, and one about which I hope your readers 
will have something to say. 

Judging by my own experience I should say that if the road 
surface is at all soft the india-rubber tires will ‘‘ bring the road 
up,” and thisparticularly if any such s as 12 miles an hour is 
attempted in wet weather. I can quite see, however, that this 

yoint cannot be settled off hand, because steam haulage varies. I 
ave seen, in Hampsbire, parish roads cut to bits by traction 
engines ; but the engines weighed 10 or 12 tons, and they hauled 
each two great wagons loaded with bricks. When a traction 
engine is hauling hard, she rears, and practically the whole weight 
is thrown on the hind wheels. It requires a very good road to stand 
up to a load of 4 tons on one wheel. Not only good at the top, but 
with a good bottom also—a thing unknown in any but the best 
main tracks, like the High North road or the Holyhead road. The 
comparison ought to be drawn between the petrol motor tip 
wagon and a similar wagon as to weight, at all events, propelled 
by steam, and this, I think, allowing that it damaged the roads 
more than india-rubber tires, could be worked at so much less cost 
that the difference would much more than pay for the cost of the 
road repairs. 

I have come to this subject with an open mind ; at least as open 
a mind as is possible to one like myself, possessing a limited 
acquaintance with both systems of haulage. But I have no axe to 
grind, and | am sure | know more abont the matter than do the 
worthy tradespeople who are usually found on rural town councils. 
The advocates of the petrol tip wagon seem to have a very good 
case, but it is a new thing this wagon, and | want to hear more 
about it before pare reno in favour of it and against our old 
friend steam. | enclose my card. VIATOR. 

December 5th. 





CENTRIFUGAL PUMPS. 


S1r,—Since I last wrote 1 have been able to examine a curve 
sheet of a Rees pump designed for a considerable volume against a 
high head. 

This curve certainly shows sevoral interesting features and 
seems to prove that theory and practice can be more closely 
reconciled than in the case of the ordinary pump. 

As far as one can judge from the data available, the curve 
seems to show that when the backward velocity of flow is from 
35 per cent. to 60 per cent. of the peripheral velocity of the 
impeller, the efficiencies are very high—over 80 per cent. The 
best efficiency is apparently obtained when the backward velocity 
of flow equals 50 per cent. of the peripheral impeller velocity. 
For backward velocities of flow up to 50 per cent. of the impeller 
velocity, the actual head appears to be that due to the differ- 
ence between the closed valve reading and the head due 
to the ‘‘spouting velocity” through the impeller nozzles or 
backward vel-city of flow. The closed valve head appears to 
equal 1y’>. 

2g 

For backward velocities of flow of from 50 per cent. to 70 per 
cent. of the impeller velocity, the actual head as calculated above 
must ap ealy be reduced by about the same amen as that 
by which the backward velocity of flow exceeds 50 per cent. of the 
impeller velocity. When the backward velocity is about 75 per 
cent. of the impeller velocity, the heads due to kward velocity 
—plus friction—and to the centrifugal head appear to balance each 
other, and the maximum capacity is reached. 

I give these figures with considerable diffidence, as the data 
given on the curve sheet are somewhat meagre. 





In the ordinary pump with a blade angle of, say, 30 deg., the 
backward velocity is, of course, much less than in the Rees pump, 
and to obtain similar relative velocities the radial velocity woud 
become impracticably high on any but very low lifts. 

Therefore a flatter blade angle is necéssary—-with possibly 
greater coning of the impeller than obtains in current practice, so 
as to keep down the mean radial velocity and I'am not yet con- 
vinced that such an impeller is impracticable, and that it would 
not give “‘ self-regulation and high efficiency.” 

December 7th. F, H. 8. 








Sir,—lI think that Messrs, Holden and Brooke and [| have now 
given our views on the question of self-regulation, based on our 
practical experience, in sufficient detail to leave the discussion to 
others, and as they, and ‘‘ Mathematician ” in your last issue, show 
a desire to credit me with greater advantages than I have claimed 
for the pressure chamber type of pump in this correspondence, |, 
of course, have no reason to object. All I bave claimed is that 
the roturbo pressure chamber pump can be built to give with 
perfect self-regulation an efficiency at least as high as the highest 
attainable on the ordinary impeller pump without self-regulation, 
giving the same head when running at the same peripheral speed, 
and this with a considerable reduction in the maximum speed of 
the water through the pump passages. If, beyond this, Messrs. 
Holden and Brooke think that my pressure chamber type can be 
built to give a still higher efficiency by sacrificing self-regulation 
and the lower speed of water the argument, to my mind, becomes 
too academic, because I would not standardise such a pump. 

Messrs. Holden and Brooke’s reference to published curves of 
roturbo pumps have no bearing on the present discussion, I have 
not published any curves of purops built during the last 12 or 15 
months, as I came to the conclusion that during the early develop- 
ment stages such figures were liable to be looked upon as the best 
results possible, and not merely as the practical results attained at 
the time of publication. 

Messrs. Holden and Brooke's suggestion that we should build 
a pump for them to experiment with does not appeal to me, and it 
certainly seems to ‘‘turn the discussion into one on the relative 
merits” of our two types, which they deprecated in their letter of 
November 18th. 

We shall, no doubt, as manufacturers, have opportunities of 
friendly comparison in the ordinary course of events. 

The Rees Roturbo Manufacturing Company, Limited, 
Epmunp 8. G. Rees, Managing Director. 
‘Wolverhampton, December 5th. 





Sin,—In our letter of the 16th ult. we did not consider it neces 
sary to enter into details when replying to a correspondent writing 
under the name of ‘‘ Mathematician,” but we ventured to suggest 
that he had not taken sufficient variables into account in hi- 
theory. 

In his letter of the 7th ult. he stated that in the case of a pump 
in which the water enters the eye in an axial—we presume that 
this should read radial—direction, the'actual power measured hy 


head is ¥ “, where V is the peripheral velocity and / is the mean 


tangential velocity of the water leaving the impeller. It is per- 
fectly obvious that this is ‘‘ absolutely true if read in conjunction 
with the limitations stated,” but as the water in a centrifugal 
pump does not enter the impeller in a radial direction, it is also 
quite clear that this law requires some modification before it can 
be applied to a centrifugal pump. On this point we would refer 
‘* Mathematician ” to F. C. Lea’s ‘‘ Hydraulics ” or to F. Neumann's 
“Die Zentrifugalpumpen.” 

Under the circumstances, your correspondent is not justitied in 
stating that as far as theory is concerned our arguments have been 
more than sufficiently answered by the letters of “ F. H. 8.” and 
himself. HOLDEN AND Brook#, LIMITED. 

Manchester, December 7th. 





THE WILLESDEN JUNCTION ACCIDENT. 


S1r,—The serious accident which occurred on Monday morning 
at Willesden Junction Station, although following at a consider- 
able interval of time the Sudbury and Wembley accident of last 
year, in which the points were thrown over while a train was 

ing over them, should attract the attention of all interested 
in the safety of railway travel—especially that of our suburban 
railways, upon which the business of London daily becomes more 
dependent—and raises the question of whether the safety 
appliances fitted on some of the leading railways of this country 
are as efficient as those employed on certain continental railway 
systems. 

At No. 4 platform of Willesden Junction there is a treadle for 
use in conjunction with points used for backing stock on toa 
central track between the slow up and down platforms ; 
apparently, however, there is no means by which the signalman 
can ascertain whether a train after arrival has actually left the 
platform. It is true that there are difficulties in the construction 
and use of treadles of sufficiently great length to cover the greatest 
distance between wheels of the long double-bogie passenger 
coaches now in vogue; but there are other methods available 
which afford adequate protection against the recurrence of such 
accidents. ’ 

The question of the relative responsibility of the signalman and 
engine driver is, according to the official report, not yet deter 
mined, but, in the investigation which will be held by the Board 
of Trade, it is to be hoped that the broader question of rendering 
the making of a mistake more difficult will not be lost _ of," 
and that a far-reaching reform be recommended and its adoption 
enforced. L. A. LEGROS. 

Watford, December 6th. 





SUPERHEATING. 


Sir,—The notes published in your issue of 2nd December as 
coming from a correspondent are of great interest. There is only 
one conclusion to be derived from a study of all that has been done 
in superheating, and all that has been written upon it, and it is 
that steam superheating is productive of great economy. This 
has been so well established that it has led engineers again and 
again to try and obtain the economy in practical working. Many 
years ago the economy aimed at was achieved, but at the cost of 
extra expense in the upkeep of the machinery, as the materials 
then in use could not stand high temperatures. I have seen 
superheated steam used in marine engines where the piston-rods 
were packed with what is known as soft packing, and where tallow 
was used for cylinder lubrication. The result was always the 
same, inevitably so. : ; 

Although superheating in the past often resulted in practical 
failure, it was, nevertheless, apparent that, given suitable materials, 
superheating meant economy. In spite of the fact that where 
superheated steam is employed, practically no serious difficulties 
are now met with, that in stationary steam engine and locomotive 
practice high economy is obtained with a reduction in working 
expenses, and that the use of superheated steam is becoming uni- 
versal, still, the memory of past failure is often present in the 
minds of older engineers, and no doubt has much to do with 
retarding its general adoption, especially in marine practice in this 
country. EAT ENGINE, 


London, December 6th. 
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FITTING A 


NEW PROPELLER TO THE STEAMSHIP TAIWAN 


BATTY, BERGNE AND CO., MAHE ISLAND, SEYCHELLES, ENGINEERS 














Fig. 1 


REFITTING A PROPELLER WITHOUT DOCKING. 





IN August of this year a steamer, owned by one of the most 
important ship owning firms, was in mid-ocean, bound for 
Hong-Kong from Mauritius, when she lost her propeller about 
900 miles out Mauritius and some 600 miles from the 
Seychelles. She was therefore without means of proceeding 
on her voyage, but the commander made shift to sail her to 
some place where he could carry out repairs. She was the 
Taiwan, a vessel 271.3ft. in length, 34.4ft. beam, 26.6ft. 
depth, gross tonnage 1743, net tonnage 1042, and of about 
1000 indicated horse-power. She was built by the firm of 
Scott and Company, of Greenock. 

Fventually Mahé Island in the Seychelles was reached, 
and no dock being available the ship had to be tipped; 
that is, the bow had to be weighed down, and the stern lifted 
up in order to put the stern tube above the water level. This 
was accomplished by putting 1100 tons of ballast in bags on 
the forecastle. Fig. 1 shows the bow depressed and the 
stern raised, the stern tube being considerably out of the 
water. The broken shaft was then withdrawn, the new shaft 
after the removal of the broken shaft was pushed out through 
the stern tube, and the propeller put on and secured. 
Fig. 2 shows the ship with the men and appliances at work, 
and Fig. 3 shows the propeller in situ with the tackle, Xc., 
rigged and in use, with this very important job practically 
complete. 

To have performed this operation under these circum- 
stances in an open roadstead is certainly creditable to every- 
body concerned. The work was performed by Messrs. Batty, 
Bergne and Co., of Mahé, with the assistance of the 
ship’s officers, engineers, and crew, and the illustrations 
given will no doubt be interesting to officers or sea-going 
engineers who may meet with a similar accident at some 
future date. 








Jomnt CONFERENCE OF LONDON ELECTRIC SupPLy AUTHORITIES, 
—The Joint Conference of London Electric Supply Authorities 
held a meeting at Cannon-street Hotel on December Ist which 
was well attended. Mr. Ernest Debenham, mayor of St. Mary- 
lebone, occupied the chair in the absence through illness of Mr. 
W. F. Fladgate. An interim report of the executive committee 
of the Conference was submitted, approved, and adopted. This 
interim report dealt with the extensive work which has been 
carried out during the past year by the executive committee, 
assisted by the Joint Engineers’ Committee, in setting out the 
bases of a linking-up scheme under the London Electric Supply 
Act, 1908. Reference was made to the valuable information of a 
contidential character which had been collated by the Joint Engi- 
neers’ Committee bearing on the question of the supply of London, 
and upon which the engineers are still engaged. The executive 
committee were unanimously reappointed. A resolution was 
passed expressing appreciation of the work of the electric supply 
publicity committee, and it was unanimously decided that the 
members of the Conference should subscribe a substantial amount 
to the funds of the publicity committee on a revenue basis for 
the purpose of developing a still more vigorons advertising pro- 
gramme, 











Fig. 2 














A NEW INVERTED GAS BURNER. 





AN inverted gas burner has recently been devised by Mr. 
Alfred Mansfield, consulting gas engineer for the Calcutta 
Corporation, for lighting the streets of Calcutta. The re 
quirements of the city authorities were as follows :—The 
burner to be of the inverted type, the gas pressure 2in. water 
gauge, consumption from 1 to 4 cubic feet of gas per hour, 
and to allow of incandescent lighting throughout the whole 
place without having to resort to mixed lighting, namely, 
flat flame and incandescent. The accompanying sectional 
illustration shows clearly the means adopted to provide a 
satisfactory solution of the problem. A nipple A is used 
giving a definite supply of gas at any given pressure. There 








INVERTED GAS BURNER 


is a free airway D, which allows the force of gas to draw 
along with it whatever quantity of air is necessary for the 
burner. This is predetermined by the small cone or injector 
F in the body of the burner. To avoid ‘‘ lighting back’’ a 
mixing tube G of definite diameter and length is used, and 
at the end of this there is the usual nozzle orifice I, together 
with mantle holder J. The positions of the mantles are 
decided in direct proportion to the diameter of the nozzle 
orifice. The length of the cone of the Bunsen flame is 
arranged to be double the diameter of the nozzle orifice, and 
the mantle to be three diameters of the out-going nozzle to 
the bottom of the mantle from the end of the nozzle. 

The following are particulars of tests of this type of burner 
made by the Official Gas Tester at Liverpool Gas Testing 








Dek 7 gritert 


Fig. 3 
Station, usirg the Flicker photometer and a Nico medium 
mantle. 
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Sethe : 
The burner is made by Mansfield and Sons, Limited, 


James-street, Liverpool. 


THE CLYDE AND THE COMING CUNARDERS. 


}, VIDENCE that the projected new Cunard liners of unsur 
passed dimensions are in a fair way to realisation is found in 
the fact that John Brown and Co., Limited, Clydebank, are, 
at the present time, clearing away existing structures in 
their works to enable a building berth of greater length to be 
laid down than those existing, and by redisposition to take 
more advantage of the launching run available at this part of 
the Clyde. The firm have also made an offer to the Clyde 
Trustees of material assistance concerned with providing 
greater water area in the neighbourhood of their establish- 
ment, which the Trustees at their meeting on the 6th inst 
agreed to accept. This offer has reference to the widening of 
the Clyde at Newshot Isle, a scheme which the Trustees have 
had in contemplation fora number of years past. Messrs. 
Brown have intimated that in the event of their being the 
successful tenderers for the construction of a Cunard steamer 
exceeding in size the Olympic, they would be prepared, and 
would offer to contribute £10,000 towards the cost of the 
early completion of the intended river widening adjoining and 
immediately below their yard for the whole length of Newshot 
Ilse by the full extent of the ground acquired by the Trustees 
for that purpose. On the recommendation of the Law and 
Parliamentary Bills Committee, to whom the offer was first 
conveyed, the Trustees as a body have agreed to accept the 
assistance offered, and the carrying out of the scheme of 
widening in question will form part of the work of the Clyde 
improvement, which the Trust has consistently been carrying 
on for years, but is now more vigorously proceeding with. 





NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICA! 
ENGINEERS,—-A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will.be held 
in the Wood Memorial Hall, Newcastle-upon-Tyne, at two o'clock, 
to-morrow (Saturday), December 10th. The following papers will 
be read or taken as read :—-‘‘ A New Method of Testing for Gas in 
Mines with Safety Lamps,” by Mr. Ralph D. Cochrane ; ‘The 
Holmes-Alderson Automatic Firedamp*Cut-out,;”’ by Mr. George 
Ralph (with experimental illustrations) ; ‘‘ Electrie Winding, with 

— Reference to its Development in Upper Silesia,” by Mr. 
enry Moore Hudspeth ; and ‘‘The Pench Valley Coalfield,” by 
Mr. F. |. Leslie Ditmas. A patent automatic oiling apparatus for 
colliery tub and other axles will be exhibited and described by 
Messrs, Dunford Brothers, 











NPN ars 


CRIN RNB Rc RLANSF RIS aaa 


a as alr NR Be eee Se Fad 


eae ae aa esr 


THE ENGINEER 


/ 633 








Dec. 9, 1910 


NOTES ON ARMAMENTS OF BATTLESHIPS.* 


By SI WILLIAM H. WHITE, K.C.B., F.R.S., D.Se., D. Eng., 
LL.D., Honorary Member. 

Tye Council of this Society have honoured me 3 making the 
request that I should contribute a paper to the ‘‘ Proceedings.” 
‘After full consideration it has appeared that, in existing 
circumstances, it may be of interest to members to attempt a 
summary of the principles which shall regulate the armaments of 
modern battleships. Wide and deep differences of opinion 
il in regard to this subject ; as a consequence, it may be 
anticipated that conclusions which the writer has reached will be 
challenged and declared to be unsound, Nothing but good can 
result from discussion and criticism when they are conducted on 
proper and temperate lines as they will be in this Society, and, 
consequently, the writer has not hesitated to express freely his 
dissent from doctrines which other persons have set forth in 
dealing with the subject, and will not object to equally free 
criticism being made of the following statement of principles to 
which he has been led by study and experience during the forty- 
three years that have elapsed since he first joined the Constructive 
Department of the British Admiralty. 

One fundamental idea has governed the armaments of warships 
in all ages, viz., the desire to provide means of offénce which will 
enable a ship making an attack to put her enemy ‘ out of action” 
in the shortest possible time, and ensure the least possible damage 
to the attacking ship during the conflict. Until armour was first 
used for defensive purposes, about half a century ago, there was 
universal agreement with the doctrine that ‘‘ an active and power- 
ful offence constituted the best means of defence.” Since that 
date this doctrine has been somewhat obscured, no doubt, by the 
attention devoted to improved methods of manufacturing armour, 
to rival systems of distributing protective materials ; by the never- 
ending struggle between the attack and the defence—guns and 
armour—and by the a of under-water attacks locomo- 
tive, torpedoes and torpedo vessels, submarine mines and sub- 
marines. It may be admitted also that, under modern conditions, 
an active offence is no longer the only means of defence ; but, on 
the other side, it cannot be denied that an active offence is still 
and always must continue to be the best means of defence. It 
gives the greatest assurance of victory—in other words, the greatest 
probability of putting an enemy ‘‘out of action.” 

This old phrase continually occurs in descriptions of naval battles 
of the past ; and it is no less applicable under modern conditions 
than it was in the days of sailing ships and smooth bore guns, or 
even 1n that remoter period when naval warfare was carried on by 
galleys propelled by oarsand manned by soldiers. Victory never 
has depended and never will depend entirely upon the destruction 
or capture of an enemy’s ships, but upon their being brought into 
a condition of incapacity to continue the struggle—that is to say, 
being put out of action. That result may be attained in many 
ways, but it must be reached in some way before victory is secured. 
All naval history confirms this statement ; it is, in short, a truism. 
Looking back upon the great wars of the eighteenth and beginning 
of the nineteenth century, it is seen that ships were put out of 
action by the destruction of or serious damage to their means of 
propulsion, to their mobility and manceuvring power; by being 
set on fire ; by slaughter of their crews ; by loss of morale ; by 
panic arising from accident or damage which prevented continued 
utilisation of existing means of offence; by overpowering or 
seriously injuring the armaments, and in other ways that need not 
be particularised. 

This statement of the case applies primarily to circumstances 
affecting individual ships, and it designedly omits reference to the 
supreme influence which naval tactics may exercise upon the result 
of a fleet action, or to the skill of a commander in concentrating 
upon a portion of the enemy’s fleet an overwhelming attack. 
When the tactician has done his best, it still remains true that the 
chief aim in a naval engagement must be to put an enemy’s ships 
‘out of action” as quickly as possible, and that sinking or 
destruction of ships is not necessary to secure that result, although 
it may be an accompaniment of victory. 

From the point of view of this paper, the qnestion to be con- 
sidered may be stated, therefore, as follows :—What description of 
armament is likely to prove most effective for speedily putting out 
of action modern battleships, having regard to existing materials 
of construction, structural arrangements, armour defence, means 
of propulsion and manceuvring, as well as to the characteristic 
qualities of guns, projectiles, explosives, torpedoes and mines now 
available for use? In considering this question it will be assumed 
that, in addressing this Society, there is no need to recapitulate 
the remarkable advances which have been made in all these 
features of warship construction during the last half century. 
The facts are on record, and the existing situation is well known 
to members. 

Certain features of the problem may also be assumed to lie 
outside the field of discussion. It is generally agreed that future 
naval actions will probably be fought at longer ranges than have 
been adopted in the past. The main reasons for this increase in 
fighting range are to be found on one side in the development of 
locomotive torpedoes and the increase of their speed, accuracy, 
and effective range; while on the other side stand no less im- 
portant improvements in naval gunnery—including guns, pro- 
pellants, projectiles, explosives, range finders, sights, and means 
of control. Nor can there be any dispute as to the fact that in- 
crease in gun calibre in association with a constant muzzle velocity 
secures greater flatness of trajectory and greater accuracy of fire, 
as well as superior maintenance of energy at long ranges. But 
when generai statements of this nature are closely examined 
differences of opinion on practical matters are found to exist 
among men equally entitled to a respectful hearing, and these 
differences sensibly influence their choice of armaments. 

Long fighting range and secondary armaments. —In regard to the 
probable fighting range for future naval actions, there are marked 
differences of opinion. While all agree that it is likely to be 
greater than heretofore, two distinct schools of thought exist as to 
the minimum range likely to occur in practice. One of these 
asserts that an extremely long range will be chosen and maintained 
by commanders whose fleets possess greater speed, and whose ships 
are armed on the ‘‘single-calibre, big-gun” principle, and it is 
argued that at this great range vessels so armed will be able 
speedily to put out of action an enemy’s ships which individually 
carry fewer big guns, although these may also possess powerful and 
well-protected secondary armaments. These secondary arma- 
ments, itis urged, would be of no practical service at very long 
range, because of an alleged inferior accuracy—due to more curved 
trajectories traversed by their relatively small and light projec- 
tiles—their proportionately greater loss of energy 1s ranges 
increase, and their presumed ineffectiveness because of their lack 
of power to penetrate armour of moderate thickness, their alleged 
less proportion of hits to rounds fired, and the small bursting 
charges carried by their shells, 

The other school maintains that, although actions may be begun 
at very long ranges on occasions when atmospheric conditions are 
favourable, average conditions of weather at sea will not favour 
that kind of attack nor make its results decisive. They give 
reasons for the belief that when an issue is joined, with the full 
intention to reach a decisive finish, it is practically certain that 
closer ranges will be reached, and they insist that the choice of 
armaments ought not to be governed by a set of assumptions 
which relate exclusively to extreme ranges and are subject to the 
continued efficiency of comparatively delicate sights and range 
finders, as well as apparatus for controlling gun fire. In their 
judgment it is desirable to associate with big guns a powerful 
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secondary armament of quick-firing guns, adequately protected, 
aud so placed as to be efficient both in horizontal command and in 
height above water, while free from interference arising from 
independent firing of heavy guns, 

In support of this advocacy of good secondary armaments it is 
stated that modern types of battleships, including those on which 
armour defence has been most developed, still contain many 
vulnerable points, injury to which will seriously interfere with the 
fighting, manceuvring and steaming capability, the transmission of 
orders from conning towers and control stations, signalling and 
other operations which considerably influence fighting efficiency. 
It is noted that more than one-half of the length of heavy guns is 
permanently exposed and unprotected. Cases have occurred in 
action where these unprotected portions have been injured, the 
heavy guns having been put out of action by the fire of light guns 
which were impotent at the fighting range against armour of 
moderate thickness. It is also maintained that the small height 
above water to which the hull armour rises and the large un- 
armoured areas of the sides above water must involve serious 
risks to a considerable number of recent battleships should they be 
subjected to attack by a large number of 6in. quick-firing guns, 
using high explosive bursters and common shell. The ‘‘ volume of 
fire” obtainable from such quick-firing guns would, it is con- 
sidered, inflict great damage to the thin steel plating above the 
armour, and so permit considerable quantities of water to find 
access to the interior of the ship above the protective deck, 
although the hall armour was left intact. Such an entry of water 
might seriously prejudice stability or produce objectionable ‘‘ list ” 
and change of trim, even if it did not pass below the protective 
deck, but there would also be the danger of large quantities of 
water finding its way into held spaces and there accumulating. 

These anticipations of trouble, of consequent reduction of 
stability, loss of manceuvring power, diminished speed, and 
lessened mobility are treated by the other side as unlikely of ful- 
filment. In support of this view it is urged that, although at 
short or moderate ranges the 6in. gun makes good practice and 
scores a high percentage of hits to rounds fired in comparison with 
the percentage attained by larger guns, yet at long ranges the per- 
centage of hits to rounds becomes comparatively small. Conse- 
quently, it is considered that injuries of the kind assumed to be pro- 
duced by the fire of secondary armaments are not likely to be either 
seriousorextensive. There is obviously room fordifference of opinion 
in regard to such matters, and the proper method is to trust to 
experience when attempting to reach a decision. When tested on 
a proof ground, with guns and targets fixed and ranges known, the 
percentage of hits to rounds fired will undoubtedly become greater 
at long range as the calibre of guns isincreased. ‘These conditions, 
of course, do not represent those which would occur in a sea fight 
between fleets or between single ships moving rapidly in relation 
to one another, and commonly in circumstances which will be 
accompanied by rolling or pitching of the gun platforms. It is not 
possible in peace time to imitate all the conditions of war ; in par- 
ticular, the disturbing influences which necessarily arise when a 
warship is fired at by an enemy while making an attack cannot be 
represented. But there is in existence a considerable body of 
information based upon “battle practice” at long ranges. These 
facts have not been published ip detail, nor are they likely to be. 
The writer has, however, been assured by naval officers of great 
experience, possessing full and accurate information of this kind, 
who have carefully analysed results of firing at very long ranges, 
that the percentage of hits to rounds fired obtained with 6in. 
guns under service conditions at sea compares favourably 
with and is not inferior to the percentages obtained with guns 
of larger calibre. Furthermore, he has good reason for the belief 
that actual trials do not confirm the objection raised to ‘‘ mixed” 
armaments on the ground that the simultaneous discharge of guns 
of different calibres must be accompanied by diminished efficiency 
in the control of fire and in the proportion of hits to rounds made 
by guns of different calibres. If these conclusions be true—and 
the writer is convinced that they are so—then it is unquestionable 
that even at long ranges the secondary armaments of battleships 
will be capable of delivering a ‘‘hail of fire” against an enemy, 
and of exercising an important influence on the result of an 
action. 

Published accounts of naval engagements during the Russo- 
Japanese war also emphasise the importance attaching to attacks 
made by efficient and well handled secondary armaments 
carried by Japanese ships. It is probable that the deep-laden 
condition of Russian ships at Toushima *tended to increase 
sensibly the prejudicial effects of fire from the lighter guns of 
the Japanese fleet; but after making full allowance for this 
feature it appears proven that considerable danger must always 
attend the extensive damage to unarmoured superstructures 
which quick-firing guns of moderate calibre can inflict even at 
long range. What the ‘‘ volume of fire” from such guns involves 
in damage done to signalling apparatus, control appliances, 
and the general working of a ship in action, Captain Semenoff 
has graphically described. What it may do in making ships 
unmanageable or in temporarily destroying the command of 
manceuvring capability was demonstrated at Toushima and in the 
battle of 10th August, 1904, off Port Arthur. Under the terrible 
hail of projectiles and of fragments of shells containing high 
explosives it has happened, and will happen again, that a ‘‘ joint 
in the harness” is discovered and the ancient story of the ‘‘ bow 
drawn at a venture” is repeated. The Japanese authorities, who 
may be supposed to have all the facts of the war in their possession, 
and who are certainly capable of analysing them, and drawing 
therefrom lessons for guidance in future practice, have never 
departed from the use of powerful secondary armaments. Personal 
conferences with leading Japanese authorities on naval matters 
enable me to say that they attach the utmost importance to the 
association of such armaments with guns of large calibre. In fact, 
the trend of naval opinion throughout the world during recent 
years has been against the perpetuation of the system which dis- 
carded all guns except those of large calibre and 3in. guns for use 
against the attacks of torpedo vessels. Consequently, there is a 
danger of appearing ‘‘to flog a dead horse” by further advocacy 
of secondary armaments on this occasion, and no more need be 
said thereupon. 

As to the most suitable numbers and calibres of guns making up 
the secondary armaments of modern battleships little need be 
added. There are obvious objections to the employment of many 
calibres, each requiring special ammunition and making separate 
control desirable. In some ships guns of 6in., 4.7in., 3in., and 
smaller calibres have been mounted. Such a multiplication of 
calibres appears both unnecessary and objectionable. Probably 
the explanation is to be found in an intention to use guns from 
4.7in. downwards as an active defence against the attacks of 
torpedo vessels, and to supply 6in. guns as auxiliaries to the 12in. 
guns in action. The writer has long advocated a simpler arrange- 
ment which, in his judgment, would fulfil all requirements, and 
ventures to quote remarks on this head made at the Institution of 
Naval Architects a few months ago :— 

‘‘The ideal armament, to my mind, is that which embodies a 
certain and not an extravagant number of heavy guns associated 
with a considerable battery of 6in. guns. It does not seem to me 
a difficult matter to supply these 6in. guns with ammunition 
which shall be efficient when used against attacking torpedo vessels. 
If anything in addition to such a secondary armament of 6in. guns 
is wanted I should say ‘‘man killing” guns capable of very rapid 
fire might be used for sweeping the decks of torpedo vessels ; they 
could be placed and fought in almost any position and would 
require only shield protection.” 

‘Twenty-six years ago the writer, in conjunction with the late 
Lord Armstrong, worked out a design for a vessel in which ammu- 
nition of the special kind mentioned was provided for guns of 5in. 
to 6in. calibre for use against torpedo craft. It has been reported 
recently that experiments have been made with shrapnel fired 
from 12in. guns as a possible means of repelling torpedo attacks, 
If this be true, the principle advocated has been carried to an 





extreme which will not commend itself generally, but the experi- 
ments constitute a virtual confession that 3in. guns are not suffi- 
ciently powerful to deal effectively with modern torpedo vessels. 
That view of the matter has been confirmed by the adoption of 4in. 
and 4.7in. guns instead of 3in. in ships of recent design ; while 6in. 
guns are now rect ded for def: against torpedo vessels in 

uarters where 3in. guns were advocated four or five years 5 
the only auxiliary armament required. The compass has been 
‘‘ boxed ” in a very short time, and without any war experience to 
justify the change of opinion. : 

The main reason for preferring a calibre of about 6in. is that 
experience proves projectiles of about 100lb. weight to be the 
maximum which can be ‘‘man-handled ” continuously and rapidly ; 
while accuracy of fire even at long range can be combined witli 
rapidity of discharge and remarkable effectiveness against the 
lightly armoured, unarmoured and vulnerable points of warships. 
Personally, I have always maintained the view that these quick- 
firing guns, their crews and the supplies of ammunition should 
have a remarkable amount of armour protection against the fire 
of similar guns carried by an enemy. In designs for which I was 
responsible more than twenty years ago, in which the earliest 6in. 
quick-firing guns were mounted, such protection was provided. 
Nothing that has since occurred has shaken that conviction, and 
my opinion remains fixed that the secondary armament should be 
not merely available for use in repelling torpedo attacks, but 
should be used in battle and be regarded as a valuable auxiliary to 
the heavy guns. The disposition of the 6in. guns should be of a 
character that will effectively fulfil both these functions. It is 
not difficult to secure that result in designing warships, and to 
place the 6in. guns so that they shall not be hampered or inter- 
fered with by the fire of the heavy guns, provided that the 
number of the heavy guns carried in a ship is not made excessive, 

The number of heavy guns to be mounted.—Turning to the con- 
sideration of what constitutes a reasonable number of heavy guns 
for the principal armament of a modern battleship, it will suffice 
on this occasion to re-state the writer’s conclusions and to briefly 
summarise the reasons therefor. These conclusions are admittedly 
open to debate, and other views may be maintained on the basis 
of solid argument. The case is necessarily one for compromise, 
and therefore for difference of opinion as to the best course to be 
pursued, 

There are two positions for heavy guns which by common con- 
sent confer supreme advantages, and are always utilised. These 
positions are at the centre line of the deck; one commanding 
right-ahead fire, with large arcs of horizontal training reaching 
well abaft the beam on each side; the other possessing corre- 
sponding command right astern and over large arcs of training 
reaching well before the beam. Until the Michigan and South 
Carolina were designed it was the general practice to mount one or 
two heavy guns— two in nearly all cases—in each of these positions. 
Superposed turrets were tried in some cases, and 8in. guns were 
mounted in the upper emplacement ; but this practice did not find 
much favour, and may be considered to have dropped out of use. 
It was a new and bold departure in the Michigan and South Caro- 
lina to place two turrets in each of the supreme positions, and to 
arrange for firing the guns in one turret over the top of the other 
turret. That arrangement proved successful, however, and has 
been largely adopted in recent ships of all navies. When 
associated with the mounting of guns in pairs this system permits 
the effective use of eight heavy guns; if three guns are mounted 
in each turret then twelve heavy guns can be given equal arcs 
of command, and all the guns can be used on each broadside. 

The writer has always favoured and still favours the system of 
mounting heavy guns in pairs. French designers long preferred 
separate mountings for single heavy guns, and placed two gun 
stations amidships—one on each side. The French system was tried 
in the British armoured cruisers Imperieuse and Warspite, and as 
the result of trials it was not repeated; the French themselves 
subsequently abandoned the arrangement. Twin mountings were 
universally employed for a long period, and, in the writer's 
judgment, that plan embodies a reasonable compromise. Con- 
siderable economy is thus effected in the weight of the mountings 
and armour protection for a pair of heavy guns, as compared with 
what is needed with separate mountings for each gun; and 
although the risk of simultaneous disablement of two guns is 
necessarily incurred when they are carried on a single turntable 
and within the same armoured station, that does not seem to be 
an undue risk. When three guns are mounted on one turntable 
and exposed to similar risks of simultaneous disablement, then, 
in the writer’s judgment, too many “hostages are given to 
fortune,” and economy in weight vf protective material and 
mountings has been carried too far. Actual trial will determine 
whether or not it is possible to maintain the same rapidity in 
loading and firing individual guns in a triple turret as can be 
obtained when two guns are mounted in one turret, and Italian 
naval authorities before deciding in favour of triple turrets probably 
satisfied themselves on this point. Italy has made many successful 
new departures in warship design, and will work out this 
problem thoroughly. The results will have great interest 
for all engaged in warship construction ; but even if they prove 
satisfactory under peace conditions and as to rate of fire, only war 
experience can determine the crucial point as to the risk of simul- 
taneous disablement.of three guns mounted on a single turntable. 
The approximate allowance hitherto made for triple as compared 
with twin turrets is understood not to exceed an increase in 
diameter of about 10 per cent., and in some cases has been less. 
Obviously it would be reasonable in triple turrets to make provision 
for stronger armour protection and for ampler margins of strength 
in machinery and structure in order to meet special risks, and to 
render the possibility of disablement more remote. If this were 
done the relative weights involved in the triple as compared with 
the twin arrangement would be considerably increased. 

In passing one may remark that there is always a danger lest 
the desire to keep down weights of protective materials on heavy- 
gun stations should lead designers to accept relatively weakened 
structures and supports to armour and smaller clearances 
between fixed structures and revolving parts than would afford 
reasonable provision for safety and for continued efficiency in 
working when heavy blows are delivered, in action, upon the 
armour forming barbettes, shields or turrets. ‘This feature in 
design has always received close attention in my own practice ; and 
the dimensions and weights of structures, armour, and mechanism 
have not been reduced, nor have any known or probable risks been 
accepted, in order to minimise weight. Having regard to the 
vital importance of the continued efficiency of heavy gun arma- 
ments, and to the enormous weights and cust involved in instal- 
ling and protecting such armaments even when dimensions are 
minimised, it seems preferable to err on the side of large margins 
of safety than to seek the irreducible minimum—the determina- 
tion of which is not an easy matter, even for those most fully in- 
formed as to the results of peace experiments and past naval 
actions. 

For more than twenty years the heavy guns of most battleships 
continued to be four in number, and in nearly all cases they were 
mounted in pairs on the centre line of the deck at the two im- 
portant positions above described. In connection with the intro- 
duction of the latest types of battleships—usually described as 
Dreadnoughts—a necessity arose for finding other positions for 
heavy guns. Ten or twelve such guns have been usually thought 
desirable ; thirteen guns are to be carried in ships now building. 
Consequently three or four additional gun-stations have had to be 
provided, and large hold spaces have been devoted to the stowage 
and supply of ammunition immediately below each turret. 
Different dispositions of heavy gun stations have found favour, not 
merely in ditferent navies, but in successive ships of the same navy. 
In these circumstances it becomes obvious that no fixed principles 
have been established or generally followed hitherto in disposing 
heavy gun armaments. It is unnecessary to describe in detail 
various arrangements adopted in recent ships, because they are 
well known to members of this Society ; but mention may be made 
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of certain salient features which illustrate the diversity of views 
that have prevailed. 

In many cases history has been repeating itself ; arguments 
which were familar thirty or forty years ago. have reappeared and 
have been treated as novelties. Widely differing estimates have 
been formed in regard to the relative importance attaching to 
‘‘end-on” and broadside fire. In the earlier French disposition— 
in which two heavy guns were mounted forward and aft on the 
centre line of the deck as how and stern chasers, and two others in 
positions on each broadside—nearly amidships—which enabled 
them to be fired directly ahead or astern—‘‘end-on” fire was 
treated as of equal importance with broadside fire. Three guns 
were available on each broadside and three guns could be fired 
either ahead or astern. In ships of the ‘‘ central citadel” type— 
designed about 1873-78—four heavy guns were carried in two 
turrets which were placed ex échelon nearly amidsbips, and it was 
possible to fire all four guns parallel to the keel, either ahead or 
astern. Each pair of guns had 180 degrees of training on the 
broadside whereon they were placed, but on the other broadside 
these guns had only a very limited are of training. In these 
vessels, therefore, ‘‘end-on” tire was theoretically superior to 
broadside fire. Experience showed, however, that superstructures 
erected above the upper decks—primarily to limit the effect of 
‘* blast,” when the guns were fired parallel to the keel line or at 
large ares of training from the beam, imposed serious limitations 
and disadvantages against a moving target placed nearly ahead or 
astern. The echelon disposition was, therefore, abandoned, and 
a return was made to the earlier plan which mounted four guns in 
two commanding positions forward and aft on the middle line of 
the deck. 

During the last five years we have seen both the old French dis- 
position and the echelon arrangement reproduced—in principle— 
in new designs, only to be abandoned in later designs, in some 
cases before practical experience had been gained with the 
arrangement which was abandoned. Now there is a marked dis- 
position to place all the heavy-gun stations at the centre line of 
the deck, so that all the guns may be available on both broadsides. 
This is a return to a disposition adopted in the earliest British 
turret ships built nearly half a century ago. The Royal Sovereign 
(1862) and the Prince Albert which followed immediately after her 
each had four turrets so placed. It may be noted that the United 
States navy took the lead in this last movement, and further has 
the credit of demonstrating the possibility of associating powerful 
bow and stern fire with the maximum of broadside fire over large 
ares of training, by placing some turrets higher than others and 
dring over the lower turrets on certain bearings. 

** End-on” and broadside jire.—Advocates of ‘‘ end-on”’ fire assert 
that an attacking ship which is end on to an enemy presents to 
her fire a target of which the projected area—on a vertical plane— 
has, for its largest dimension, the extreme breadth of the ship and 
for its height the height of her uppermost deck; so that the 
chance of hitting effectively is diminished greatly as compared 
with broadside attack. This statement overlooks important con- 
ditions, and is therefore misleading. A ship attacking end on 
must present to the fire of an enemy a horizontal target, of which 
the greatest dimensions are the full length of the vessel and, 
transversely, her extreme breadth. Consequently, errors in 
elevation of guns which the enemy may make are less likely to 
result in missing this long horizontal target than would be the case 
if corresponding errors were made when firing at a target of which 
the greatest dimension was the extreme breadth of a ship lying 
broadside on to the line of fire. Noone can deny that the mini- 
mum of defence of vital parts of battleships—especially against 
‘**dropping ” fire at long ranges—is to be found in the resistance 
offered by protective deck plating, and not in the strength of ver- 
tical side armour. Nor can it be doubted that even in single-ship 
actions it would hardly be possible for a combatant to maintain for 
long the assumed ‘‘end-on” position, while in fleet actions no 
commander could possibly effect a similar object with a large 
number of ships by any conceivable tactics if engaged against a 
skilful and mobile enemy. If a choice has to be made, therefore, 
between highly developed broadside and end-on fire, it seems 
reasonable to give precedence to the former. This has been done 
in the majority of recent battleships, but it is also reasonable— 
having regard to great and rapid variations unavoidably occurring 
in the relative bearings of sbips in action—to develop end-on fire 
to a reasonable extent. The compromise represented in the 
Michigan class now secures wider acceptance and is likely to 
become more generally adopted. 

No difference of opinion exists as to the necessity for giving the 
largest possible arcs of horizontal command to the fire of heavy 
guns, so that in action they may be kept bearing on an enemy for 
the longest attainable periods as his relative position rapidly 
changes. When this principle is applied in working out the dis- 
position of guns for a new warship one soon encounters numerous 
as well as serious limitations and finds that the difficulties in 
securing large arcs of training increase with increase in the number 
of gun stations. In many cases the attempt to mount a large 
namber of guns and to give to each gun considerable arcs of 
training has involved serious risks of injury being inflicted on 
neighbouring guns and their crews, when fire is delivered at or 
near the extremes of assumed arcs of training. Attempts are 
made, of course, to minimise or to prevent such risk of injury ; 
but so-called ‘‘safety appliances” are usually of a delicate and 
elaborate nature, and not infrequently are intended to be 
automatic in action. One may be permitted to doubt whether, 
in the heat of action, these appliances will always fulfil their 
intended purpose; and it appears desirable when arrang- 
ing armaments, to secure practical non-interference of gun with 
gun, even if that course involves a decrease in the number of heavy 
guns mounted in a ship of given dimensions or an increase in the 
dimensions of ships intended to carry a given number of guns. 

In discussions of warship designs the relative merits are com- 
monly assessed on the basis of what has been accomplished on 
particular dimensions and displacement. That method of com- 
parison may he, and often is, carried to unreasonable lengths, no 
account being taken of the drawbacks and dangers involved in 
cramming many guns into ships. Freedom of action for each gun 
crew and a sense of security from interference arising from the 
tire of adjacent guns are essential factors in the estimation of real 
fighting efficiency, even in days when the control of gun fire from 
central stations is so much in vogue. Statistical statements may 
give to a ship so many guns and certain assumed arcs of command, 
but it is necessary to consider thoroughly what would happen if 
these guns were fired at their assumed extreme arcs of training 
before a true estimate can be formed of the efficiency of an arma- 
ment. The limits of really safe training are often found in practice 
to be considerably less than the extremes embodied in published 
descriptions, and the results of firing trials cause narrower limits 
of training to be accepted. No good purpose is served when large 
arcs of command exist only ‘‘on paper,” and their utilisation in 
action would involve serious risks to the structure, armament or 
personnel of the ships in which the guns are mounted. 


(To be continued.) 





CATALOGUES. 








THE British MANzEL OIL Fump Company, Carlisle.—Catalogue 
No. 10 has reached us. It deals with Manzel’s patented auto- 


matic force and sight-feed oil pumps for cylinder lubrication. 

THE HorsraLL DestRUcTOR CoMPANY, Limited, 15, Victoria- 
street, Westminster, S.W.—This is a pamphlet which has refer- 
ence to refuse collecting vans, carts, and street orderly trucks. 

THE ARMORDUCT MANUFACTURING COMPANY, Limited, Far- 
ringdon-avenue, E.C.—This company has sent us a catalogue 
having reference to ‘‘Therma ” heating and cooking apparatus. 





Davies AND METCALFE, Limited, Romilly, near Manchester.— 
This is a little beoklet which has reference to hot water injectors, 
live steam injectors, exhaust steam injectors, water lifters, valves, 
&e. 

THOMAS SMITH AND Sons, Limited, Saltley Mill, Birmingham. 
—List A has reached us. It deals with drop forged spanners of 
various patterns, and also lathe carriers, shafting collars, and eye- 
bolts. 

JosEPH JACKSON, SON AND Co., Britannia-street Works, Hox- 
ton, London, N.—This is a list dealing with power appliances, 
such as spur gearing, worm reduction sets, pulleys, shafting, and 
so forth. 

W. J. Fraser AND Co., Limited, 98, Commercial-road East, 
London.—This is a pamphlet which illustrates and describes the 
Trump measuring and mixing machine, and also the Trump 
concrete mixer. 

JoHN Davis AND Son, Limited, Derby.—This is a list dealing 
with slide rules of various kinds, drafting machines, drawing 
boards and drawing instruments, planimeters, and various other 
things used in the drawing-office. 

THE Carbon Tool Company, 15, Stanley-road, Earlsdon, Coventry. 
—This is a little booklet which deals with diamond tools for truing, 
dressing, and shaping emery, corundum, carborundum, alundum, 
and other kinds of abrasive wheels. 

CHARLES TAYLOR, Bartholomew-street, Birmingham.—This is an 
interesting pamphlet dealing with patented spiral self-centring 
chucks, It contains many illustrations and much information con- 
cerning these chucks and their advantages. 

A. REYROLLE AND Co., Limited, Hebburn-on-'T'yne.— Pamphlets 
Nos. 55 and 140 are to hand. The former illustrates the 
tirm’s double revolution drum type starter regulators, and the 
latter deals with controllers and star delta starting switches. 

THE Batpwin' Locomotive Works, Philadelphia, Pa., 
U.S.A.—Record No. 67 has reached us. It has reference to loco- 
motives recently built for passenger service. General dimensions 
and other particulars of interest to locomotive engineers are given. 


SIEMENS BROTHERS, Caxton House, Westminster, S.W.—A neat 
iittle pamphlet received from this company deals with are lamps 
for continuous and alternating currents. It is well illustrated, 
and gives prices and particulars of lamps suitable for various 
classes of service. 

THE PHOSPHOR Bronze Company, Limited, 87, Sumner-street, 
London, 8.E.—This is a well got up pamphlet having reference to 
phosphor bronze (cast, rolled, and drawn), gun-metal ingots and 
castings, white anti-friction metals, printing metals, and other 
non-ferrous alloys. 

EscHER, Wyss AND Co., 109, Victoria-street, Westminster, 
$.W.—A well-illustrated pamphlet to hand from this firm deals 
with Zoelly turbo-compressors. It contains much interesting in- 
formation and sets forth the advantages claimed for this type of 
turbo-compressor and blower. 

THe Hunn TusBe CLEANER MANUFACTURING Company, 11, 
Queen Victoria-street, E.C.—From this company we have received 
a little pamphlet which describes an improved tube cleaner which 
is claimed to be suitable for the thorough, rapid, and cheap 
removal of scale from tube boilers of all types, 

THE KENNICOTT WATER SOFTENER COMPANY, 4, Broad-street- 
place, E.C.—This is an extensive and well-bound catalogue which 
deals with Kennicott water softeners. It contains much interest- 
ing information pertaining to water softening, and there are many 
illustrations showing Kennicott plants in use. 

E. G. APPLEBY AND Co., 10, Victoria-street, S.W.—This is a 
pamphlet descriptive of the Kerpely gas producer, the manufac- 
ture and sale of which is controlled by this firm in England. The 
special features of this type of producer are clearly set forth 
and various other information of interest to buyers is given. 

JENS ORTEN-BOVING AND Co., 94, Union-court, Old Broad-street, 
E.C.—From this firm we have received a well-compiled pamphlet 
descriptive of ‘‘ Victoria” turbo pumps. Pumps for various classes 
of service are illustrated, and much information is given which 
should appeal to engineers associated with the pumping of water. 


THE International Time Recording Company, 151, 153, and 155, 
City-road, London, E.U.—From this company we have received a 
neat little booklet which is issued with a view of demonstrating 
the varied uses of Bundy, International, and Rochester automatic 
time recorders, and to show how they have been adopted through- 
out the world. 

RoBERT BROADBENT AND Son, Limited, Phcenix Ironworks, 
Stalybridge.—Catalogue D has reached us. It deals with the firm's 
improved Blake stone breakers, ore crushers, and crushing rolls, 
screening, elevating, conveying, and loading plants. The publica- 
tion is well illustrated, and prices, code words, dimensions, and 
other particulars of interest to buyers are given in tabular form. 


THE Union ELectric Company, Limited, Park-street, South- 
wark, S.E.—‘‘ Why the Exello Excels” is the title of a neat 
little pamphlet which has been forwarded to us by this firm. 
In this publication an endeavour is made to trace the develop- 
ment of the flame are lamp and to point out the manner in 
which various defects have been overcome in the ‘ Exello” 
lamp. 

PATTERNMAKING MACHINE COMPANY, Cambridge-street, Glas- 
gow.—This firm has recently issued a treatise on the Wadkin and 
Scott-King semi-auto wood milling machine, an early type of which 
has already been described in THE ENGINEER. In the newest 
design the entter spindle can be dropped below the level of the 
arm, allowing it to enter the core box with its axis parallel to the 
surface of the work. 


CHARLES TAYLOR, Bartholomew-street, Birmingham.—Sectional 
catalugue VI. Patented spiral chucks of the self-centring pattern 
are dealt with in this catalogue. It is claimed for this chuck that 
the pressure is more immediately behind the article gripped than 
in the scroll chuck, thus reducing the stress on the ways, and 
increasing the tightness of the grip, while the jaws, being supported 
at the side, give great rigidity. 

St. Heien’s CABLE AND RUBBER COMPANY, Warrington.—A 
new catalogue dealing with vulcanised rubber cables has reached 
us. To meet the considerable variations that have taken place in 
the price of raw materials, this company has found it necessary 
entirely to re-arrange the prices of rubber insulated wires and 
cables, and the list which we now have before us gives the current 
prices of the types in most general use. 


Rp. JOHNSON, CLAPHAM AND Morris, Limited, Lever-street, 
Manchester.—Johnson’s steel wire lattice system of reinforced 
concrete is dealt with in this pamphlet, which gives a short 
description, with tables, for safe working loads, and examples of 
buildings erected. The reinforcement can be made in lengths up 
to 300ft., and is supplied in rolls, the cost of laying it being stated 
at 4d. per yard super. Illustrations of floors, bridges, buildings, 
decks, platforms, and tanks built of this material are given. 


JAMES KEITH AND BLACKMAN ComPaNy, Limited.—A complete 
set of this company’s latest catalogues have been sent to us. 
They are enclosed in a neat little case, which enables them to be 
kept together and stored on the bookshelf. There are catalogues 
on the Keith fan, mechanical draught, Blackman electric volume 
fans, forges and forge blowing, Keith-Blackman high-pressure 
air blowers, the Keith light, lamps, and fittings, Keith patented 
gas compressors, the Keith patented gas engine, anti-fluctuator 
and gas governor, gas boosting plant, Keith boilers, radiators, and 
accessories, Keith hydraulic rams, and laundry specialities. The 
method which the firm has adopted of enclosing these catalogues 
in a case, which in appearance resembles a book, isa very excellent 
one, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 
The Outlook. 

THE short time that remains before the Christmas joj. 
days can hardly be expected to produce much new business, byt 
now that political affairs are once again becoming more settled 
attention can the better be given to trade, and commercial affairs 
will probably proceed more steadily. There is not much incling. 
tion to purchase, except for the satisfaction of urgent requirements 
but there has been no weakening of prices, and the maintenance 
of the position up to the end of the year seems likely. Production 
is proceeding steadily in satisfaction of current contracts, and the 
iron and steel is going into early use. 


Structural Steel. 

The Midland steel firms continue to get a few of the 
urgent orders which cannot be executed in the North of England 
owing to the continuance of the shipbuilding dispute. Generally 
speaking, however, the prolongation of the conflict tells against 
business here as well as Piney and hopes are entertained that q 
settlement will not be much longer delayed. Ship plates are 
quoted £7 to £7 10s., angles £6 12s, 6d. to £6 15s., joists £6 10s,, 
and girder plates £7 Us. 6d. to £7 5s. 


Semi-finished Steel. 

Bessemer sheet bars are quoted £5, and Siemens 
£5 2s. 6d. Only little buying is going on, and prices are largely 
nominal. There is, however, no particular weakness, and it js 
anticipated that prices in the new year will be higher rather than 
lower, although continental and American competition may stil] 
have to be seriously reckoned with, and this seems to break out at 
all sorts of irregular times. Considerable amounts of American 
semi-finished steel have of late been purchased by Midland galyan- 
ised sheet makers. Some foreign billets are quoted 93s. to is., 
against English at 97s. 6d. to 100s, 


Manufactured Iron. 

Hoop iron is in fairly good request, and is quoted £6 1is,, 
and makers of gas strip are doing rather better than recently, 
Their quotation is still £6 10s. to£612s. 6d. Best bars are in good 
demand, and prices are well maintained on the £8 basis. The 
unmarked bar trade keeps very unsatisfactory. The amount of 
business done is small a prices are weak. A few makers stil! 
quote £6 5s. for merchant bars, but the general market price is 
not more than £6 2s, 6d. Nut and hurdle bars are obtainable at a 
little under £6. Some ironmasters apparently prefer to kee 
their common and merchant bar mills idle rather than accept 
present prices. Competitive selling among a large number of 
small English makers and coutinenl continental competition are 
the influences which have brought this industry to its present pass. 
It is understood here that the proposed combination of Scotch 
malleable iron makers has not been completed. 


Galvanised and Pian Sheets. 

Black sheets are steady at from £7 15s. to £7 17s. 6d. for 
doubles. The sheet mills are fairly employed, but galvanisers 
complain that the high price of plain sheets and of spelter leaves 
an insufficient margin of profit. In some instances £11 2s, 6d. is 
being accepted for galvanised corrugated sheets (doubles), but the 
general standard may now be taken to be £11 5s, Two additional! 
sheet-rolling milis are being laid down by Messrs. Tupper and (o., 
of Bilston. 


Pig Iron. 

There is not much new business in pig iron, but a strony 
tone is maintained. Producers in some cases already hold con 
tracts for delivery in the new year. Several Midland furnace 
owners have no iron to sell for delivery during the remainder of 
this year, and a few consumers are asking for Staffordshire pig 
iron as an alternative. Staffordshire cinder forge pig is quoted 
48s, 6d.; part-mine, 51s, to 52s.; best all-mine forge, 85s.; foundry, 
90s.; and cold blast, 115s. The persistent offering of German 
hematite at about 68s. in some of the chief English consuming 
centres is not relished by the trade generally. Stall lots of 
Midland foundry iron are being ordered for prompt delivery in 
Staffordshire. " Langatedalee iron is somewhat scarce for December 
delivery. Derbyshire foundry iron remains steady at about 2s. 
above the price of Lincolnshire at furnaces, but for some deliveries 
there is an advantage in the carriage of from 6d. to 9d. per ton. 
Ordinary Derbyshire pig iron is quoted 51s. 6d. to 2s, 6d., and 
Northamptons are 49s. 6d. to 50s. 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday, 


More Life in Pig Iron. 

THERE was more business reported in pig iron on Tues- 
day’s Exchange, and prices ruled rather against buyers. This was 
especially the case with East and West Coast hematite, while 
Lincolnshire had an upward tendency. Scotch brands were fairly 
steady ; but, owing, it was stated, to ‘‘ bear” operations, Glen- 
garnock was 6d. per ton lower in second hands. In other respects 
quotations closed steady all round. 


Finished Iron and Steel. 
There was a strong feeling, but no change to note in 
quotations, 


Copper and Brass. 
Sheets showed a reduction of 20s. per ton, and tough 
ingot and best selected 10s. Copper tubes were unchanged, but 
brass tubes and yellow metal were all fractionally lower. 


Lead and Tin. 
Sheet lead and English ingots quiet and lower. 


Quotations. 

Pig iron: Lincolnshire, No. 33 foundry, 53s, 6d. to 
53s, 9d.; Staffordshire, 54s.; Derbyshire, 54s. 6d.; Northampton- 
shire, 56s. 3d. to 56s. 6d.; Middlesbrough, open brands, prompt, 
58s, 7d.; January-March, 59s. 1d. Scotch: Gartsherrie, 62s. 6d. ; 
Glengarnock 60s.; Eglinton, 60s., delivered Manchester. West 
Coast hematite, 67s. 6d.; East Coast ditto, 65s., both f.o.t. 
Delivered Heysham: Gartsherrie, 60s. 6d.; Glengarnock, 59s. 
Eglinton, 58s. Delivered Preston: Gartsherrie, 61s. 6d.; Glengar- 
nock, 59s.; Eglinton, 59s. Finished iron: Bars, £7 7s. €d.; 
hoops, £7 7s. 6d.; sheets, £8 to £8 2s, 6d. Steel: Bars, £6 15s. 
to 27 ; Lancashire hoops, £7 7s. 6d.; Staffordshire ditto, £7 7s. 6d. ; 
sheets, £8 to £8 5s.; boiler plates, £7 17s. 6d.; plates for tank, 
girder, and bridge work, £7; lish billets, £5 5s. to £5 10s.; 
foreign ditto, £4 15s. to £4 17s. 6d.; cold drawn steel, £9 5s. to 
£9 10s. Copper: Sheets, £72 ; tough ingot, £62; best selected, 
£62 per ton; copper tubes, 84d.; brass tubes, 67d. to 7d.; 
condenser, 7?d. to 8d.; rolled brass, 64d.; brass wire, 64d.; brass 
turning rods, 6}d.; yellow metal, 64d. to 64d. per lb. Sheet lead, 
£16 5s. to £16 10s. per ton. Tin: English ingots, £171 10s. per 
ton, 


The Laneashire Coal Trade. 
There was a good attendance on the Manchester Coal 
Exchange on Tuesday, and in some directions the tone was 
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han has been the case for some time past. Slack con- 
harden, and some sorts of domestic fuel were in good 
inquiry, With common neglected. Rather lower prices ruled for 
the last named sort. The Burnley strike, is apparently, far from 
a settlement, but there is no difficulty in eer, ee gr from 
outside sources. Shipments on contract continue heavy, but new 
business is restricted just now, and prices rule against sellers, 


stronger t 
tinues to 


BaRROW-IN-FURNESS, Thursday. 

Hematites. 
The past week has seen no change in the general condition 
of the hematite pig iron trade. The demand is fairly large at 
it, but can easily be met with the existing decreased output 


resel “ ~ 
Fr metal. There is, however, rather a better feeling, and there is 
no doubt that, with the labour trouble at an end, a brisk time 
would set in in the iron trade, for those who require iron have very 


substantial wants. Prices are rather firmer, and makers are quot- 
ing 66s. per ton net f.o.b. for parcels of mixed numbers of Bessemer 
For the highest class of iron there is a steady request, and 
as much as 69s, per ton is quoted. In warrant iron there has not 
been much business done for a long time. Sellers are quoting 
65s. 14d. per ton net cash, with an advance on this at a month, 
The stores of warrant iron now represent in the aggregate 34,205 
tons, most of which is held in Cumberland. There are twenty-one 
furnaces in blast in the entire district, but several makers are pre- 
pared, should the demand justify it, to increase their output. 


iron. 


Iron Ore. 
For iron ore there is a steady call, although locally the 
consumption is not so good as it was a short time ago. At the 


mines all through the district there is considerable activity, the 
fact that supplies from Spain being short having a good effect on 
local industry. Good shipments continue to be made from the 
Duddon of best Hodbarrow ores to Scotch ports. The exports of 
ore from Barrow are not so large. Prices are about the same, with 
good average qualities at 12s. to 16s., and the best ores run up to 
20s. and 21s. per ton net at mines. Spanish ores are only coming 
to hand slowly. Into Barrow last week not a single ton was 
shipped. This class of ore is quoted at 12s. to 21s. per ton, delivered 
to West Coast smelters. Irish ores are being impcrte | into Barrow 
from the Glenarm district. 


Steel. 

Steel makers both at Barrow and at the Moss Bay Works 
in West Cumberland are busy in their rail departments. For rails 
there is a steady demand on home and colonial account, and 
orders for pretty large tonnages are in hand. Some good ship- 
ments of rails were made last week. Heavy sections are still 
quoted at £5 7s, 6d. to £5 10s. perton. For light rails the price is 
£6 5s., but little trade is on offer. Heavy section rails of the tram 
type are quoted at £8 10s., and represent a quiet trade. The 
Barrow hoop and wire works are busy. For tin bars there is a fair 
injuiry, and regular ship nents are being made to Ellesmere Port, 
West Bank, and other ports, Other steel sections command no 
trade. Steel shipbuilding material is a dead letter so far as Barrow 
is concerned. 


Shipbuilding and Engineering. 

There is nothing new to note in these trades. The con- 
tinuance of the shipbuilding dispute is throwing back work at the 
Barrow yard very considerably on the shipbuilding side, and in the 
engineering departments the work will soon be well in front in 
connection with engines for ships at present on the stocks. Other 
engine work is in hand, and the departments on gun mountings are 
very busily employed, No new orders are reported. 


Shipments. 

The shipments of pig iron last week Tyre 3810 tons, 
and steel 7096 tons, a decline on the week of 7975 tons. The ship 
ments of iron and steel this year stand now at 642,901 tons, as 
compared with 585,038 tons, an increase of 57,863 tons. 


Fuel. 

For coal there isa steady demand in this district. Lanca- 
shire and Yorkshire qualities are at 12s. to 16s. per ton delivered. 
Domestic coal is in better demand at 17s. 6d. to 28s. 6d. per ton 
delivered. For coke the demand is not so good as it was owing to 
a lessened output of iron. East Coast sorts are at 21s, 9d. per ton 
delivered to West Coast makers. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent, ) 
General Conditions. 


NEITHER in the raw material market nor in the finished 
iron and steel trades is there any marked change to note. A firm 
undertone still obtains, and, apart from political considerations, 
the new year should usher in a satisfactory volume of new busi- 
ness, particularly from shipbuilders, who, it is fully expected, will 
he able by then to go ahead with the numerous orders on their 
books, At the same time, there is little disposition to enter into 
new commitments of any importance, and hand-to-mouth buying 
is likely to rule until the outlook becomes clearer. While this is 
so, local pig iron agents are nevertheless able to report having 
sold a very fair weight of pig iron during the past week or so for 
delivery over the first half of next year, but current rates had to 
be accepted, efforts to obtain a premium on prices ruling for 
prompt business having failed. In the coal trade features are the 
stiff market for slacks and furnace coke, and the absence of any 
settlement with the associated collieries in the matter of railway 
contract renewals for locomotive fuel. 


Steam Coal. 


There is very little new business being done in the hard 
coal market, but supplies for manufacturing purposes are heavy. 
Inquiries continue to circulate in regard to renewal of shipping 
contracts, but leading collieries refuse to quote at the moment. 
The non-settlement of the railway contracts is due to the fact that 
the companies have very good stocks on hand, and, of course, the 
contracts are not yet actually expired. They are also picking up 
spot supplies, encouraged by the present inactivity in the market, 
and open market rates rule from 8s. 3d. to 8s, 9d. per ton at the 
pits, 


House Coal. 

The demand for house coal is well maintained. There is 
no change in price. Owing to the prevalent fogs, the traffic is 
being worked slowly, and the short supply of empty wagons has 
caused some reduction in the aggregate outputs. With the 
expected extra demand to tide over the holiday season, the colliery 
position shows every prospect of increased strength. Some of the 
outside pits have issued new lists quoting an advance of 6d. to 9d., 
but this merely brings them more into line with the prices quoted 
by the majority of the collieries. 


Gas Coal, Slacks, and Coke. 

A heavy tonnage of gas coal is going out of hand on con- 
tract account, whilst there is more business done in spot sales. 
The market position of slacks is further strengthened by the 
restricted output of best hards. Best qualities are difficult to 
procure, and prices are on the up grade. The same remarks apply 


to best washed coke, which is scarce and firmer in price. Quota- 
tions at the pits:—Best washed smalls, 5s. 6d. to 6s.; best hard 
slacks, 5s, 6d. to 5s. 9d.; seconds, 3s. 9d. to 4s, 3d. Coke :— 


The Iron Market. 
Cortracts continue to be booked in a quiet way for de- 

livery over the first three or six months of next year. With the 
exception of hematite, premiums are not being obtained for for- 
ward delivery asa rule. November proved to be a good month for 
pig iron sellers, and it is not expected that much more business 
will come forward in the current month, which is usually a very 
quiet one, in view of stocktaking and holidays. An improvement 
in the foundry trade in Derbyshire is absorbing an increased make 
of the pig iron produced in north-east Derbyshire. There is no 
quotable alteration in prices. Best brands of hematite remain at 
79s. to 80s. West Coast, and 74s. to 75s. East Coast. Other quota- 
tions are:—Lincolnshire, No. 3 foundry, 50s. 6d.; ditto, No. 4 
foundry, No. 4 forge, mottled, and white, 49s. 6d.; basic, 52s.; 
Derbyshire, No. 3 foundry, 50s. to 52s.; ditto, No. 4 forge, 48s. 6d. 
to 49s., all per ton net, delivered Sheffield or Rotherham. Bar 
iron, £5 15s, 


The Steel Trades, 

Employment continues very fair in most branches of the 
steel trades. The armament departments are still working prac- 
tically full time, but the work should be well forward by the turn 
of the year. Additional orders for armour plate are expected to 
be placed either before the year end or early in the new year, and 
activity should rule in these departments all through the winter. 
Orders from engineers are stil on the same small scale as pre- 
viously noted. The foreign demand for steel is well maintained. 
Genera] satisfaction would be felt at a settlement of the shipyard 
troubles, for the protracted lock-out is causing considerable 
inconvenience, 








NORTH OF ENGLAND. 


(From our own Correspondent. ) 
Cleveland Pig Iron. 

TAKING into account the interruptions to trade just now, 
the pig iron market must be reported upon favourably. Un- 
doubtedly the parliamentary elections affect business detri- 
mentally, and then there are the holidays at hand. It is also 
unsatisfactory to see the stock of Cleveland pig iron in Connal’s 
public stores accumulating at a greater rate than ever, and with no 
signs that the production is to be reduced, It is clearly apparent 
that too much Cleveland pig iron is being made, and it would 
strengthen the market to learn that several furnaces are to be 
damped down over the winter. An average increase of over 1300 
tons per day in Connal’s stores is disquieting ; but, nevertheless, 
it does not seem to weaken prices. The makers appear to be in a 
position to hold out for better rates, notwithstanding that the 
quietest period of the year has arrived, and they are not pressing 
for orders, nor are speculators in a hurry about operating, though, 
with a reduced Bank rate, the expenses are not quite so onerous 
as they have been. The Board of Trade returns of our exports in 
some measure serve to counteract the bad influences, and prices 
move up and down within rather narrow limits. At the close of 
last week 50s. per ton was reached for early f.o.b. deliveries of 
No. 3 Cleveland G.M.B. pig iron, but this week the general price 
has been 49s. 9d., with No. 1 at 53s, 3d., No. 4 foundry at 48s. 9d., 
No. 4 forge at 48s. 6d., and mottled and white at 48s. For de- 
livery over next quarter 9d. to 1s. per ton more than these figures 
have to be paid. 


Hematite Pig Iron. 

Somewhat better reports are given this week by the pro- 
ducers of East Coast hematite pig iron; their position has im- 
proved and some of the Sheffield consumers have distributed 
orders for fair quantities for next half-year’s delivery, generally 
at about 64s. 9d. per ton at furnaces. There seems to be no 
question that the demand will be brisk as soon as the lock-out 
at the shipyards has terminated, and plate and angle manufac- 
turers are able to resume full work. Makers will feel the benefit 
of this directly, because they have not, like the producers of Cleve- 
land iron, to contend with the competition of iron in the public 
stores, there having been no East Coast hematite in Connal’s or 
any other public stores since April, 1906, and for some years 
before that the quantity held by Connal’s was very small. 
Quotations move little in hematite iron. Mixed numbers can be 
got at 63s. 6d. per ton for current month’s delivery, but 64s. 6d. 
has to be paid for delivery over first quarter of next year and 65s. 
for second quarter, and business has been done on these terms, 
as the tendency of prices is upwards. The situation with hema- 
tite iron makers is thus more satisfactory than it is with producers 
of Cleveland iron. Rubio ore is firm at 21s. to 21s. 6d. per ton 


but scarcely any contracts are being made, ironmasters having 
arranged already for a good part of what they will require over 
the first half of 1911. Furnace coke continues to be quoted at 
15s. 6d. per ton delivered at Middlesbrough. 


Manufactured Iron and Steel. 

Business in most branches is showing improvement, and 
the production now, except of plates and angles, is larger than it 
has been for fully three years, while if it were not for the lock-out 
in the shipbuilding industry the output of both plates and angles 
would be the largest on record. The general outlook is very 
encouraging, and especially is the export business satisfactory ; 
in fact, never have the shipments of manufactured iron and steel 
been so good from Teesside as they are this year. No less than 
621,547 tons—75 per cent. steel—have been exported from 
Middlesbrough this year, as compared with 586,019 tons in the 
first eleven months of 1909. The most active deliveries are to 
India, South America, Japan, and South Africa. The price of 
steel ship plates is kept at £6 15s., less 24 per cent., but for the 
first. time for several years iron ship plates are cheaper than steel ; 
in fact, they can now be got at £6 12s, 6d. per ton, less 24 per 
cent. The production of galvanised and corrugated steel sheets 
was never so large in this district as it is at present, these 
products going out in very considerable quantities to India and 
South America. The quotation for 24 gauge is £11 5s., less 4 per 
cent. f.o.b. The reports given by the directors to the annual 
meetings of shareholders which have been held recently are very 
encouraging in tone, and all announce full crder-books and 
expectations of active trade next year. 


Engineering. 

Business shows considerable improvement, a fact which is 
confirmed by the employers agreeing to give substantial advances 
in wages, and securing as far as possible that there shall be indus- 
trial peace for five years to come by entering into an arrangement 
that there shall be no change either way for that period after an 
advance to take effect six months hence. The iron moulders have 
followed their example, for on Tuesday at Newcastle the Concilia- 
tion Board of the ironfounding industry of the North of England 
discussed an offer of the employers which is identical with that 
just accepted in the engineering trades—that ls. per week advance 
be given to men rated at 25s, per week and over on time work, and 
24 per cent. advance to piece workers, this advance to take effect 
on and from the first full pay after the date of the resumption of 
work by the members of the Boilermakers’ Society in the shipyards, 
The terms also provide that a further advance of the same amount 
shall be granted, to take effect six months afterwards, in the 
understanding that the rates so raised shall remain undisturbed for 
a period of five years from that date. The moulders’ representa- 
tives unanimously agreed to recommend these terms for acceptance 
by their members, and promised to give a reply in the course of 
a few days. In the case of the engineers, no ballot of the men 
was taken on the subject of the acceptance of the terms offered by 


for delivery at Tees or Tyne ports over first half of next year,-| 


Engineers, on the strength of several of the districts having at 
meetings accepted the proposals, informed the North-East Coast 
Federated Engineering Employers’ Association that on behalf of 
their organisation they assented to the terms of the advances to 
be given. The fact that no ballot was taken is reported to have 
aroused resentment on Tyneside and at Middlesbrough, but it is 
not expected that this will lead to any trouble with the men. 


Shipbuilding. 

The expectation of an almost immediate termination of 
the lock-out has had a good influence on the shipbuilding 
industry, and owners are inquiring rather freely for new tonnage. 
They are spurred on by the admitted inadequacy of the existing 
steamers to cope fully with the expanding trade of the world, and 
so much work have the shipbuilders already on their books that 
those requiring shipping must make up their minds to have to 
pay substantial advances for new vessels, ‘The freight market 
has become very favourable for shipowners, and their vesseis 
ought to do well, so that their shareholders, after several years 
without dividends, will experience good returns for their 
money. At Sunderland a new shipyard is to be started, for a 
shipbuilding firm has made an application for a river frontage 
of 3000ft. At the Hartlepools the North-Eastern Railway has 
this week opened a new fish quay, with a frontage of 1000ft. and 
a width of 80ft. It is covered in, and provided with facilities for 
the accommodation of trawlers. The company is spending half a 
million of money in carrying out an extensive scheme of dock and 
harbour improvements. 


Coal and Coke. 


More activity than for some time past is now reported in 
the coal trade of Northumberland and Durham, and a better tone 
hassprung up. Exports are increasing, and would be even better 
than they are if it was not so difficult to secure plenty of steamers. 
Collieries are working more regularly, and improvementsin prices 
are generally expected. At present Ys, 6d. is the forward price for 
best steam coals and 8s. 3d. for seconds. Best gas coals are at 
8s. 104d. and seconds at 8s. 3d., while best bunkers are at 8s. 9d. 
and ordinary bunkers at 8s. 6d. Coking coals are at 8s. 6d. and 
coking smalls at 7s. 6d. There is a little more life in Durham 
coke, foundry qualities realising 16s. 6d., furnace 15s. 6d , and gas 
coke 14s., all per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business Quiet all Round. 

THERE has been a quiet feeling in business circles gene- 
rally this week. For this the general election is mainly 
responsible. The near approach of the end of the year also lessens 
the disposition to engage in fresh enterprise. At the same time 
there is no feeling of despondency anywhere, but a disposition to 
regard the future with confidence. In our main industries there is 
a promise of good employment, with the expectation of very much 
better times in the steel and shipbuilding trades when the lock-out 
is at an end. 


The Pig Iron Market. 

A considerable amount of pig iron was purchased 
towards the end of last week, for delivery in the first three months 
of the coming year, and these transactions led to an improvement 
in prices. The warrant market has since been comparatively idle, 
there being no business whatever recorded at some of its sessions, 
Since last report Cleveland warrants have sold at 49s. 94d., and 
49s. 73d. cash, 50s. 1d., 50s. 2d., and 49s. 11d. one month, and 
50s. 84d. three months. Sales of Cleveland have also been 
effected at 49s. 114d. for delivery in nineteen days, 50s. ld. 
twenty-nine days, 50s. 43d. two months, and 50s. 83d. for 
February 28th. An increase in stocks has tended to deter opera- 
tions in warrants at the moment. 


Scotch Pig Iron. 

Business in Scotch pig iron has been limited. Home users 
appear to be purchasing only for immediate wants, and the ship- 
ments are on a moderate scale. There have been several varia- 
tions in price, but values of Scotch iron, on the whole, are steady. 
Govan and Monkland, f.a.s. at Glasgow, Nos. 1 are quoted 
57s.; Nos. 8, 56s.; Carnbroe, No. 1, 60s.; No. 3, 57s.; Clyde 
and Calder, Nos. 1, 61s. 6d.; Nos. 3, 56s. 6d.; Gartsherrie, No. 1, 
| 62s.; No. 3, 57s.; Shotts, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Summer- 
| lee, No. 1, 64s.; No. 3, 59s.; Langloan, No. 1, 65s.; No. 3, 
| 60s.; Coltness, No. 1, 82s.; No. 3, 6ls.; Eglinton, at Ardrossan 
or Troon, No. 1, 57s.; No. 3, 56s.; Glengarnock, at Ardrossan, 
No. 1, 63s. 6d.; No. 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 60s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 63s. 6d.; No. 3, 
58s. 6d. per ton. There are 45 furnaces producing hematite, 
36 ordinary and special brands, and 5 basic iron, the total of 86 
furnaces thus in operation in Scotland comparing with 83 at this 
time last year. 





The Hematite Trade. 

Some inquiry that sprung up a few days ago for hematite 
pig iron only led toa small number of transactions. Prices were 
put up against buyers, and but for this more business would 
probably have been done. Cumberland hematite warrants were 
done in the Glasgow market at 65s. 3d. for cash and 66s. 43d. for 
delivery in two months, f.o.b. Cumberland ports. The demand 
for Scotch hematite has been quiet, but prices are somewhat 
higher, merchants now quoting 68s. 6d. to 69s, per ton for delivery 
at West of Scotland steel works. The current output of hematite 
pig iron in Scotland is about as large as it ever has been ; and 
while it is believed that stocks are being increased to a consider- 
able extent, this occasions no anxiety, as a large demand is antici 
pated in the early months of the coming year. 


The Tube Trade. 

Like other branches, the tube trade has been suffering 
from the lock-out, but there is a prospect of better business ere 
long. Reports are current to the effect that either an amalgama- 
tion or working agreement is being considered by several important 
English and Scotch firms engaged in this branch of manufacture, 
Some fair orders have been received from abroad. 


Finished Iron and Steel. 

Several firms in the malleable iron department report 
a somewhat improved inquiry. There is a fair amount of work on 
hand, and it is hoped that business will show more vigour with 
the turn of the year. In the steel trade a more hopeful feeling 
prevails, chiefly on account of the expectation that shipbuilding 
orders will soon be available in good quantity. The demand for 
miscellaneous structural material is not quite so satisfactory as it 
was some time ago, but a number of firms seem well supplied with 
orders of this character. A considerable proportion of the plant. 
at the steel works, however, still remains idle. Ironfounders and 
sugar plant makers are reported to have added considerably to 
their orders. 


The Coal Trade. 

A good business is being done in the coal trade. Current 
shipments compare well with this time last year. Owing to the 
expansion of home demand, resulting from wintry weather, prices 
have been hardening all round. Shippers have to exercise 
caution, however, in their quotations, as at some English ports 








12s. 6d. to 13s. for best washed, and 11s. to 12s, for unwashed per 
ton at the ovens. 





the employers, but the executive of the Amalgamated Society of 


lower quotations threaten to attract business from, this district. 
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At Glasgow Harbour steam coal is quoted f.o.b. from 9s. to 
9s. 6d., all 9s. 6d. to 10s. 3d., and splint 10s. to 10s. 9d. per ton. 
Colliers are working well, and the output is satisfactory. 








WALES AND ADJOINING COUNTIES. 
(from our own Correspondent. ) 


Last Week’s Coal Trade. 

ALTHOUGH the continued agitation in the district was not 
accompanied by acts of violence, it was sufficiently apparent to 
weaken confidence with buyers. The meeting of the Conciliation 
Committee, from which much had been expected, failed to bring 
about peace. Some little improvement was notified by the officials 
in some quarters being allowed to keep the engines going, so 
that there is no fear of the mines being ruined. Apart from 
this there has been no indication that the end is near. Ton- 
nage arrivals were heavy, but the market was quiet for prompt 
positions. Slightly easier terms were arranged for parcels. 
Forward business continued hopeful ; there is hope of improve- 
ment, and probable hardening of price, by the Christmas holiday. 


Latest Quotations. 

Only fifteen vessels were despatched on Tuesday. Coal- 
owners and leading agents are seeming!y more interested ‘in parlia- 
mentary than in trading movements, and in Cardiff the question of 
a possible re-imposition of the coal tax is being used by the rival 
parties with effect. ‘‘ Mabon,” the elect of the Rhondda colliers, 
appears to have used his powers to settle coal difficulties, and now, 
for the time, matters remain undecided until the election is over. 
It is satisfactory to note that the coal market maintains a firm 
tendency. Sellers are reported to have heavy stocks on 
paper, and show no inclination to modify valies. Monmoutb- 
shire large coal continues steady; small is also firm; house 
coals and coke stationary; pitwood scarce, and high prices 
are named. In the quotation list prices are marked nominal. 
Latest quotations :—Best large steam coal, 16s. 3d. to 16s, 6d.; 
best seconds, 15s. 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; best 
drys, 15s. Yd. to 16s. 6d.; ordinary drys, 15s. to 15s. 6d.; best 
washed nuts, 12s. 6d. to 13s. 6d.; seconds, lls. 6d. to 12s.; best 
washed peas, lls. 6d. to 12s.; seconds, 10s. to 1ls.; best ordi- 
naries, 8s, to 8s, 6d.: best bunker smalls, 9s. 3d. to 9s. 6d.; 
cargo smalls, 7s. 3d. to 8s.; inferior kinds, 6s. 9d. to 7s.; best 
Monmouthshire black vein, 15s, to 15s. 3d.; ordinary Western 
Valley, 14s. to 14s. 6d.; best Eastern Valley, 13s. to 13s. 6d.; 
seconds, 12s. 6d. to 12s, 9d. Bituminous: Very best households, 
17s. 6d. to 18s.; best ordinaries, 14s. 6d. to 16s. 6d.; No. 3 
Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 
9s. 6d. to 10s.; No, 2 Rhondda, 12s. to 12s. 3d.; through, 10s. to 
10s. 6d. ; smalls, 7s. to 7s. 6d. Patent fuel, 14s. 9d. to lis. 6d. 
Coke: Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; 
furnace, 16s, 3d. to 17s. 3d. Pitwood, ex ship, nominal. 


Newport, Mon., Coals. 

Little or nochange in the general state of the steam coal 
trade, and none likely, until the stubborn strike is ended. The 
undertone is weaker ; new business slow, Last arrivals unsatisfac- 
tory. But, remarksan authority, on the whole the market is steady, 


with better signs for the next week ortwo, A buyer says improve- « 


ment must come, for most of the collieries are well sold up to 
Christmas ; smalls hardening; pitwood scarce, and likely to 
remain. Latest :—Very best black vein, 14s. 9d. to 15s.; Western 
Valley, 13s. 9d. to 14s. 3d.; Eastern Valley, 12s. 9d. to 13s. 3d.; 
other kinds, 12s. 3d. to 12s. 6d.; best smalls, 7s. 3d. to 7s. 6d.; 
seconds, 6s. 9d. to 7s. 3d.; inferiors, 6s. 3d. to 6s. 9d. Bitu- 
minous :—Best households, 15s. 6d. to 16s. 6d.; seconds, 14s. to 
l5s.; patent fuel, 14s, 6d. to 15s.; coke, foundry, 18s. to 19s.; 
furnace, 16s. 6d. to 17s. 3d. Pitwood nominal. 


Swansea Coals. 

Last week the export was 76,838 tons, patent fuel 12,470. 
This week no particular movement in the anthracite market ; tone 
weak ; demand fer Swansea Valley large poor; buyers could buy 
coal in small parcels for prompt at easy rate; red vein weak ; 
machine-made again easier and prices falling off: beans firm; 
rubbly steady ; no improvement in steam. Latest :—Best malting 
anthracite, hand picked, 22s. to 23s. net; seconds, 17s. 6d. to 
18s. 6d. net ; big vein, 14s. 6d. to 16s., less 24; red vein, 11s, 3d. 
to 12s. 6d., less 24; machine-made cobbles, 21s. to 22s. 6d. 
net ; Paris nuts, 23s. to 25s. net ; French nuts, 23s. 6d. to 25s. 6d. 
net; German nuts, 22s. 6d. to 25s. 6d. net; beans, 19s. 6d. to 
21s. net ; machine-made, 10s. to lls. 6d. ; fine peas, 9s. to 10s.; 
rubbly culm, 5s. 6d. to 5s, 9d., less 24 ; duff, 2s. 3d. to 2s. 9d. net. 
Steam coal: Best large, 16s. 6d. to 17s. 6d.; seconds, 13s. 6d. to 
l5s.; bunkers, 9s, 6d. to 10s. ; small, 6s. 9d. to 7s. 6d., all less 
23 per cent. Bituminous coal: No. 3 Rhondda, 17s. 6d. to 
18s, 6d.; through, 14s. 9d. to 15s.; small, 10s. to 11s.; patent 
fuel, 13s. 3d. to 13s. 6d., all less 2}. 


Swansea Valley. 

All the industries are well employed, and in particular the 
copper and spelter producing establishments. The settlement of 
the wages arrangements has been in both places satisfactory. 
Mond and Co.’s nickel works are doing well at Clydach. The 
foundries are very busy, as generally happens when the leading 
industries are in active employment. 


Lianelly. 

It would seem as if this promising port, which all 
authorities say has a good future in store, must have some 
modicum of trouble. This week it has been the colliers of 
Trimsaran ; but the stoppage is not expected to be other than 
temporary. The Dafen Mills are to be in operation early in the 
year, and the Stamping Company is to start in March. Trade in 
the staple industry is brisk, and most of the works are fully 
booked for some time in advance. Prices not affected. Shipping 
has been quiet during the week. 


Port Talbot. 

The business of the port has been favourable, especially 
considering the stormy weather which has been experienced. 
Last week totals showed 43,634 on exports and imports. The 
total increase, as compared with last week, was 3638 tons. Coal 
represented 28,672 tons foreign, and coastwise 4827. In mis- 
cellaneous business spelter figured for 38 tons, pig iron for 495 
tons, scrap iron 254 tons, and copper ore 394 tons, 


The Strike of Steelworkers. 

One month ago, owing to a dispute among the steel- 
workers at Grovesend, tifty of the men came out on strike, To 
the outsider the offer of the management to have a settlement 
arranged by three representatives from each side appeared to 
be a rational ground for arranging matters, but it fell through. 
The dispute is due to the alleged wrongous dismissal of an 
employé, At a meeting of the artisans’ union last week it was 
remarked that it was the first meeting held since the death of the 
lamented Mr. Trubshaw, and the hope was expressed that in his 
successor, Mr. Gibbins, the union would find an equally able and 
impartial successor, It was decided to make up a levy for the 
men on a graduated scale up to £1 per week. 


Strike at Trimsaran. 


On account of a dispute in the price list 250 colliers last 
week came out on strike. Fortunately, a common-sense attitude 
was observed, and clerks and officials attended to engines and 
boilers, 





Iron and Steel. 

There has been a large miscellaneous importation from all 
quarters, showing some degree of vitality in trade. Among the 
leading exports were some important cargoes to Bombay—1200 
tons rails and 940 tons railway material. At Dowlais there was a 
busy week. The Bessemer was put in blast on Monday night and 
continued until Saturday noon, and the workmen were gratified 
with the promise of a full week to follow. The make was various 
—billets, tin bars, rails, and at the Big Mill light colliery rails, 
colliery materials, props, angles, channels, curves, and rails, with 
bolts and nuts. Blast furnace was actively worked, and turned 
out more than an average supply of pig. Altogether prospects are 
better. At Swansea steel employment was marked. Latest 
market quotations: Rails keep to the same figure, heavy and light 
at usnal difference. Steel bars: Siemens, £5 to £5 2s. 6d.; 
Bessemer, £5. Pig iron: Hematite, mixed numbers, 65s, 14d. 
cash, 65s. 54d. month; Middlesbrough, 49s. 64d. cash, 
49s, 104d. month; Scotch, 55s. 74d. cash, 55s, 114d. month; 
Welsh hematite, 69s. to 70s. delivered. 


Tin-plate. 

Undiminished activity is the general comment exacted by 
every visitor tothe works. For months there has been scarcely a 
break, but of late it has been evident that the strenuous labour has 
been telling, and it is said that in some quarters there is a scarcity 
of doublers and furnacemen in the tin mills. It is the same about 
the activity in most of the tin-plating localities, but in the Swansea 
Valley last week the output of the mills touched 100,827 boxes, 
and shipments were at the satisfactory total of 80,276, while the 
quantity consigned to vans, &c., amounted to 185,547 boxes. 
Prices have not been affected. Employment is large and continuous, 
and is expected to continue for months to come. It is very pos- 
sible that the large demand on the mills will curtail holi- 
days. I note that loadings are going on this week with 
vigour. In the docks America and Holland are well represented. 
Latest market report :—The general conditions governing remain 
without alteration. There is still a good deal of pressure for 
plates for delivery during the next two or three months. Prices 
are steady. Makers’ quotations firm. Latest :—Ordinary plates, 
I.C., 20 x x 112 sheets, 14s. to 14s. 14d., Bessemer and 
Siemens; ternes, 25s. to 25s 6d.; C.A rooting sheets, £9 5s. to 
£9 10s.; big sheets for galvanising, £9 5s. to £9 10s.; finished 
black plates, £11 15s.; galvanised sheets, 2t g., £11 5s. to £11 10s. ; 
block tin, £171 cash, £171 three months. Other quotations :— 
Copper, £56 17s. 6d. cash and £57 15s.; lead, English, £13 11s, 3d.; 
Spanish, £13 1s. 3d.; spelter, £24 ; silver, 25,5d. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

QUIETNESS prevails in all the principal departments of the 
iron industry. Since the beginning of November an abatement in 
demand has been felt for some articles, but the orders previously 
booked secure regular employment up to the end of the year, 
and in many cases also during the beginning of next quarter. Few 
contracts have been booked for 1911, and there is a want of enter- 
prising spirit generally. A marked improvement is not anticipated 
till February. The prices now ruling will be continued in next 
quarter for semi-finished steel, bars, drawn wire, and wire articles, 
while for plates and hoops slight advances have been resolved 
upon. 


List Quotations. 

The following are the present list rates per ton, free at 
works :—Raw spathose iron ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 12-50 to 13; spiegeleisen, 10 to 12 per 
cent. grade, M. 63 to 65; white forge pig, Rhenish-Westphalian 
quality, M. 59 to M. 60; Siegerland quality, M. 58 to M. 60; iron 
for steel making, Siegerland, M. 59 to M. 60; Rheinland-West- 
phalia, M. 62 to M. 63; German Bessemer, M. 70; basic, free 
Luxemburg, M. 53 to M. 55; Luxemburg forge pig, M. 48 to 
M. 50; Luxemburg foundry pig, No. 3, M. 52 to M. 53; German 
foundry pig, No. 1, M. 66; No. 3, M. 64; German hematite, 
M. 70; good merchant bars, M. 112 to M. 115: iron bars, M. 130 
to M. 133 ; hoops in basic, M. 140 to M. 145; steel plates, M. 122 
to M. 124; boiler plates, M. 132 toM. 134; sheets, M. 140 to 
M. 145; drawn wire in iron or steel, M. 130. 


Steel Convention. 

The deliveries of the works belonging to the Steel Con- 
vention have been, for October of this year, 487,490 t., of which 
289,849t. have been bars, 60,900t. drawn wire, 78,984 t. plates, 
13,371 t. pipes, and 44,386t. castings. The accounts given 
regarding the business of the Stee] Convention during this and the 
past month are fairly good. Prospects, too, are regarded as 
pretty favourable, foreign inquiry having increased rather than 
otherwise, and prices are expected to rise in the new year. 


The German Coal Trade. 

Good accounts are received from the German coal market. 
Silesian coalowners report an active trade to be going on, and 
deliveries in nearly all parts of the district show considerable 
advances when compared with previous months. The demand for 
coke and for house coal is especially strong In the Rhenish- 
Westphalian coal-producing districts, a regular demand continues 
to be coming in for house fuel as well as for engine coal ; figures 
for October show an increase compared with previous months. 
The production of the pits outside the Coal Convention was worth, 
for the first six months of the year, M. 2,606,000, as compared with 
M. 1,835,000 in the same period in 1909. The average price for 
coal has been reduced 0.25 p.t., while coke remains unchanged. 


Austria-Hungary. 
There is absolutely nothing of interest to relate in con- 

nection with the Austro-Hungarian iron market, a limited busi- 
ness being generally done. 








| Jules Henri Poincaré (Paris), 


The Scoda Works have been fortunate | 


in securing an order for guas for the Costa Rica Republic; the | 


value of the order is estimated at 300,000 crowns. Previous to 
this another and heavier order had been secured by the same 
firm. The coal trade is still wanting in animation, although house 
fuel has been in rising request for some weeks past. Gas coal, too, 
has been strongly inquired for, and will remain in active demand, 
because gas stoves are rapidly gaining favour in Vienna. 


Iron and Steel in Belgium. 


The tone all round is firm, and makers report themselves 
fairly well occupied both locally and on foreign account. Pur- 
chasers find some difficulty in obtaining concessions, prices being 
very stiff, especially in finished articles. Producers are reluctant 
to take orders for 1911 at the present rates. Bars have slightly 
stiffened ; some mills have tried, but with little success, to carry 
the price at £5 p.t. for next year’s sales. Heavy steel plates find 
ready customers at £5 8s. p.t. The business in rails continues 
especially good, and employment is secured for months to come by 
some heavy foreign orders, and also by a contract of 20,000 t. 
rails at 140f. p.t. which the Belgian State Railways have 
recently given out. Considering the time of the year, girders 
have remained in tolerably good request. A quiet sort of 
trade is being done in pig iron at 66.50f. p.t. for forge 
pig and 72f. to 74f. p.t. for foundry pig No. 3 and for 

asic. As the Coke Syndicate has resolved to maintain the 


present price of 22f. p.t. for common blast furnace coke and 25f. 
to 29f. p.t. for better qualities, the rates for pig iron are not 
likely to decrease. 


In the Belgian coal trade the tendency is 





firm. In engine fuel German competition is very keen, House 
coal sells freely, and is stiff in price. 
France. 

Regular employment continues in most departments of 
the iron and steel industry, and the tone of the market is strong 
Asteady rise in the French output of steel during the first two 
quarters of this year can be reported. From January to the enq 
of June 1,632,000 t. were produced, as compared with 1,506,329 ¢, 
in the same period the year before. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 30th, 

THE agitation against conferring authority on the railroads to 
advance freight rates has reached an acute stage, and the trend of 
discussion has attacked the economic policy, or, rather, the alleged 
lack of proper economical management, by the railway officials, 
This amounts at present to a mere allegation, as there has been no 
positive proof furnished which would convict the railway manavers 
of uneconomical management. The main point alleging greater 
economies possible was made by the Santa Fé system, which 
showed marked savings by looking after the minute details in the 
execution of work. Even were the allegation true, it would r quire 
probably years before the present shop and yard methods would be 
reorganised sufficiently to demonstrate whether the cost of opera- 
tion is excessive or not. 

Structural material continues to drag, but the past week has 
developed a dozen or so orders which will amount to about 50,000 
tons. Of this nearly one-half will be taken for the erection of 
buildings in Chicago. Several structures are to be erected in this 
city that will take large quantities, but these requirements haye 
not yet taken the shape of inquiries. Other steel products «re 
dull, and the excessive capacity of the mills will probably prevent 
any activity until consumers are in actual need. While business js 
below the autumnal average, there is no actual weakness in the 
market, as quotations this week for winter and spring delivery 
show. 

The opening of the Pennsylvania Railroad for passenger tratlic 
is the event of the week ; direct communication is now open with 
all points north, west, and south. There are twenty-four express 
trains between this city and Philadelphia. The station has been 
described as the largest and best equipped sub-surface railroad 
station in the world, It is 784ft. long and 430ft. wide, and 396 
cars can be stored in the station yard. 

The copper market is dull, and transactions are few. No weak- 
ness has developed. Arrivals of tin this month 3296 tons, with 
1150 tons afloat. 








PERSONAL.—At a smoking concert held at Stafford on the 30th 
ult., Mr. C. M. Toplis, chief draughtsman to Siemens Brothers 
Dynamo Works, Limited, was presented by the staff with a gold 
watch and chain. Mr. Toplis will shortly leave Stafford to occupy 
a post with Messrs. Stothert and Pitt, of Bath. 

Conrracts.—The Admiralty have placed an order for extensive 
coal-tipping and loading plant with Ed. Bennis and Co., Limited. 

War-office have accepted the tender of Imperial Light 
Limited for lighting St. Peter’s Barracks, Jersey, with acetylene. 
The plant will be one of the ‘‘ Imperial” design, carbide to water, 
Class VI, type. It is arranged in duplicate, and comprises two 
gasholders, having a capacity of 800 cubic feet, with cast iron 
generators, washers, and purifiers. 

THE ‘ EncycLor#pia Britannica.”—Mr. Hugh Chisholm, the 
editor of the new edition of the ‘‘ Britannica,” presided at the fourth 
dinner to contributors, at the Savoy Hotel on Tuesday 
night. After dinner—an excellent dinner arranged on the 
very sensible plan of a number of sociable round tables in place 
of the ordinary school-treat trestle benches—he made a long but 
interesting speech full of striking particulars about the production 
of the great work. One or two facts that have stuck in our minds 
are that no less than one millicn volumes—not sets—of this edition 
of the Encyclopedia have been printed, and that so much India 
paper was wanted—we believe < tons, or ten times the usual 
annual output, that all the mills in Europe had to be taxed to their 
utmost to supply it. America could not make any at all, and as 
under the copyright laws the American volumes had to be printed 
in America, all the paper had to be imported into that country. 
Another rather curious fact was that printing, we believe even 
composition, had not begun before every word of the MS., and 
there are 50,000,000 of them, was ready, and then the whole of 
the printing work was done in a year. The edition was produced 
thus all at once, not in stages, as was the case with the earlier 
editions, and the whole work was completed in seven years in place 
of fourteen. Amongst other speakers were Sir Frederick Pollock, 
who gave a most witty caricature of a modern newspaper 
advertisement ; Professor Dalby, who represented the engineering 
element amongst the contributors; Sir Thomas Barclay, whose 
observations on the early days of the Zeiss works were made 
delightful by some very human touches ; and Sir Robert Morant. 
It is needless to say that the company included many of the most 
brilliant thinkers of theday. We understand that Mr. Chisholm gives 
one more dinner—the fifth—in this country, to lady contributors, 
and then is off to America to entertain the American authors. A 
word must be said about the menu, which was bound in the same 
binding as the new edition, and contained extracts from the first 
(1768) edition of the Encyclopedia. 

Roya InstitvTion.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon—the 
5th instant—Sir James Crichton-Browne, treasurer and vice-presi- 
dent, in the chair. Professor Emanuele Paterno di Sessa (Rome), 
Professor Dr. Emil Gabriel Warburg (Charlottenburg), Professor 
Professor Alexander Graham Bell 

Washington), and Professor Pétr Nikoldéjewitsch Lebedew 
Moscow), were elected honorary members of the Institution. Mr. 
H. Rudston Read, and Mr. W. A. Tanner were elected members. 
The following are the lecture arrangements at the Institu- 
tion before Easter :—Professor Silvanus P. Thompson, a Christmas 
course of six illustrated lectures on ‘‘Sound: Musical and Non- 
musical,” a course of experimental acoustics, adapted to a juvenile 
auditory: (1) Production of sound, (2) transmission of sound, 
3) reception of sound, (4) combination of sounds, (5) registra- 
tion of sounds, (6) reproduction of sound. Professor F. W. 
Mott, Fullerian Professor of Physiology, R.I., six lectures on 
“Heredity.” Dr. A. E. H. Tutton, three lectures on ‘‘ Crystalline 
Structure: Mineral, Chemical, and Liquid.” Dr. M. Aurel Stein, 
three lectures on ‘‘ Explorations of Desert Sites in Central Asia.” 
The Astronomer Royal, Mr. F. W. Dyson, three lectures on 
‘*Recent Progress in Astronomy.” Dr. P. Chalmers Mitchell, 
three lectures on ‘‘ Problems of Animals in Captivity.”” Mr. A. C. 
Benson, two lectures on ‘‘ Ruskin.”” Professor Arthur Keith, two 
lectures on ‘* Giants and Pygmies.” Professor W. A. Bone, two 
lectures on ‘‘ Surface Combustion and its Industrial Applications.” 
Mr. Arthur Hassall, three lectures on ‘‘ Problems in the Career of 
the Great Napoleon.” Mr. 'T. G, Jackson, R.A., three lectures on 
“ Architecture: The Byzantine and Romanesque Period.” Pro- 
fessor Sir J. J. Thomson, Professor of Natural Philosophy, R.I., 
six lectures on ‘* Radiant Energy and Matter.” The Friday 
evening meetings will commence on January 20th, when Professor 
Sir James Dewar will deliver a discourse on ‘‘ Chemical Change at 
Low Temperatures.” Succeeding discourses will probably be given 
by Professor W. H. Bragg, Mr. A. E. Shipley, Professor H. E. 
Armstrong, Professor Jean Perrin, Professor Karl Pearson, Mr. 
J. H. Balfour-Browne, Sir David Gill, Dr. H. 8, Hele-Shaw, 
Professor Sir J, J. Thompson, and other gentlemen. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator 18 printed in italics. : ca 
When the abridgment is not illustrated the Specification is without 


wings. 
preter Specifications may be obtained at the Patent-oftce Sale Branch, 
on Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 
” he f iven is the date of application; the second date at the 
ota Strident is the date y For mer sh of the acceptance 
of the complete specification. ; ‘ _ 
Any person may on any of the mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 
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STEAM GENERATORS. 


yo 151. May 17th, 1910.—--IMPROVEMENTS IN THE SupPLY OF AIR 
ng THE FURNACES OF STEAM GENERATORS, James Neil, Grange 
lronworks, Shettleston, Glasgow. 

ky this invention it is sought to provide improved means for 
supplying heated air to boiler furnaces above the surface of the 
fire. The front of the furnace is double, and is composed of a 
face plate A, and a heating plate B, Between these slates is a 
heating chamber C, The face plate A is provided with one or 
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more inlets D for the air, and the heating plate B with at least one 
iir delivery nozzle E. Air heated by the action of the flames on 
the plate B passes through the chamber C through the nozzle E 
into the combustion space. By the formation of the nozzle k 
illustrated, this air is distributed uniformly over the surface of the 
tire. To assist the air to pass through the nozzle E, a steam jet F 
is arranged as shown. This jet, by creating a suction within the 
chamber C, also helps to draw in air through the inlet D. 
November 16th, 1910. 


INTERNAL COMBUSTION ENGINES. 


3081. February 8th, 1910.—IMPROVEMENTS IN PISTONS FOR 
ExpLosion ENGINES, British High Power Gas Engine Co., 
Limited, 3, London-wall Buildings, London, E.C., and Dago- 
bert David Neustadter, Harbledown, Lesney-park, Erith, Kent. 

The piston described in this specification is intended for explo- 
ion engines of the high-power double-acting type. As will be 
seen from the engraving, the piston is water-cooled, the water 
circulating through the hollow piston-rod, and through the hollow 
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interior of the piston, The elliptical form of cross section adopted, 
it is claimed, makes the piston particularly suited for a double- 
acting engine, and, further, each half of the piston resists the 
stresses thrown upon it in much the same manner as an elliptical 
arch. The piston rings are carried in recesses cast in a band 
encircling the ellipsoid around its major diameter. In this way 
the piston is not weakened by cutting into its walls for the piston 
ring recesses. November 16th, 1910. 


DYNAMOS AND MOTORS. 


25785. November 8th, 1909.—IMPROVEMENTS IN ALTERNATING- 
CURRENT DYNAMO MACHINES, The Honourable Charles 
Algernon Parsons and Alexander Henry Law, both of Heaton 

forks, Newcastle-on-Tyne. 

This invention relates to a modification of the Parsons method 
of automatically regulating the voltage of electrical machines by 
using an exciter with a magnetic leakage path. In the form of 
the invention illustrated in the upper engraving the exciter 
magnet A has four ordinary shunt coils B, and in addition two 
coils C, which are energised by the armature D of the auxiliary 
exciter, whose field magnets F are wound with a shunt winding 
and which carries a leakage path G having a winding H supplied 
with alternating current proportional to the main current of the 
alternator. The field of the alternator is connected to the leads 
K from the armature L of the exciter. It will be seen that if 
the load or voltage on the alternator tends to alter in any way 

_ the voltage of the auxiliary exciter will be affected by the leakage 
path. This, assuming an increase in the load of the alternator, 
will increase the current in the coils C energised by the auxiliary 
exciter, and will cause the voltage of the latter to rise ; this in 
turn will increase the current in the coils BB of the exciter and 
further increase its voltage. All the coils of the exciter may be 
energised from the auxiliary exciter, but in the arrangement 
illustrated the auxiliary exciter can be made exceedingly small, 
and at the same time a wide range of operation secured. In the 


modification of the invention shown in the lower engraving the 
armature D of the auxiliary exciter is placed in series with the 


leads M may be of constant voltage supplied by any source of 
direct current. In the form illustrated the field magnets F of 
the auxiliary exciter are provided with a leakage path G having 
windings H supplied with current as before from the alternator, 
so that the current given by the auxiliary exciter will vary as the 
load on the alternator varies. In this case the auxiliary exciter 
operates as a booster forming a convenient means of regulation 
for application to a station in which either the main field magnets 
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or the exciter field magnets are excited from a separate service. 
It will be seen that the leads M might, if desired, be made to 
boost up the field of an exciter instead of that of the alternator. 
Also in either of the above modifications the auxiliary exciter 
may supply current to all the field windings of the exciter or to 
part of them, or may supply all or part of the current to all or 
part of the field windings of the exciter. It will also be seen that 
in the case of polyphase machines the leakage paths or other 
compounding devices may be operated from one phase only.— 
November 16th, 1910. 


26,948. November 20th, 1909.—IMPROVEMENTS RELATING TO Com- 
MUTATOR BARS IN CONNECTION WITH THE ARMATURES USED 
IN DyYNAMOs AND Motors, John Heys, of 20, Claremont-road, 
Smethwick, Stafford. 

In order to carry out this invention a box consisting of cast steel 
or brass is employed. The required shape of the commutator bar 
and lug combined is obtained by fixing into this box suitably 
shaped pieces of steel, which are adjustable by means of set pins or 
wedges, or both, placed in convenient positions to perform the 
adjustment of the shaped pieces. The solid copper rod or other 
suitable metal to form the commutator bar A and lug B combined is 
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fed into the metal box, and is drawn through the die or shaped 
orifice in same formed by the adjustable steel pieces. This action 
of drawing operates upon the metal rod and stretches out same, 
and thus forms the commutator bar and lug in one integral piece 
as shown. The actual drawing operation is performed in the usual 
manner, such as by a pair of clamps seizing the metal when fed 
into the die, and is drawn through same by power such as 
hydraulic or otherwise. The commutator bar A as seen from the 
end is tapered as usual. A number of these bars complete the 
circular form of the armature, and are kept in position by the 
V-shaped part D of the holder. The lugs B are formed and 
operate in the usual way for making contact with the dynamo or 
motor. —November 16th, 1910. 


827. November 29th, 1909. — IMPROVEMENTS RELATING TO 
AUTOMATIC REGULATORS FOR DYNAMO-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C., and Arthur Primrose Young, of 
18, Claremont-road, Rugby. 

In the engraving the invention is illustrated as applied to a 
voltage regulator of the Tirrill type for controlling a continuous 
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current generator. In the present case the usual differentially 
wound relay magnet A is employed, which actuates the vibratory 





leads M supplying current to the slip rings N mounted on the 
The current supplied to the 


revolving magnet of the alternator. 


switch B controlling the voltage regulating field resistance, 


circuit controlled by the device C forming the subject of this 
invention. This device is constructed preferably like the well- 
known moving coil or D’Arsonval measuring instrument. The 
axis of the coil E of this device has attached to it an arm F which 
carries a contact adapted to engage with an adjustable fixed con- 
tact G, which may be carried by a second movable arm pivoted 
about the same axis as that of the moving coil. The coil is shunted 
across the terminals of a resistance H in the load circuit of the gene- 
rator and is arranged in the field of a permanent magnet D, so that 
it turns on its pivotal axis against the force of a controlling spring 
<. A scale may be fitted to the device if desired, so that the 
current at which the contacts close may be readily ascertained. 
The operation of the regulator is the same as that of those hitherto 
constructed, but by setting the adjustable contact to any position 
on the scale of the instrument the current in the load circuit may 
be held constant, or practically so, at that value by reason of the 
voltage control of the machine exercised by the regulator when 
the current tends to change. The improved regulator may also 
be used in connection with alternating systems, but in such a case 
a dynamometer or induction type of controlling device for the 
relay magnet would be used, such device being fitted with an 
adjustable fixed contact and a moving contact actuated by the load 
current or a proportion thereof obtained through a current trans- 
former in the load circuit. The regulator may also be used for 
controlling the speed of a motor in accordance with load conditions 
in a manner well understood.— November 16th, 1910. 


SWITCH GEAR. 


21,595. November 10th, 1910.—ImMPpROVEMENTS IN Liquip Con- 
TROLLERS AND STARTERS FOR ELEcTRIC Motors, James 
Andrew Liddle, 28, Rutland-street, Edinburgh. 

A is the retaining vessel ; Bis the tray for raising the conducting 
liquid to the electrodes ; B may be used as a mixer instead of a 
lifter, C is the lifting or actuating rod, D solenoid for automatic 
actuation, E slate, marble or other insulating material used as 
vessel cover and support for electrodes, H conducting liquid, M 
non-conducting or high resistance liquid. When the tray B is at 
the bottom of the vessel it issubmerged in liquid H, the electrodes 
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not illustrated. One of the coils of this relay magnet A has its 








F being submerged in liquid M. By moving the tray B relative 
to the electrodes the areas of the different liquids in contact with 
the electrodes may be varied to any desired extent; thus the 
resistance is varied with all metallic current carrying parts station- 
ary, all live parts may be sealed up. The weight to be overcome 
in raising liquid H above liquid M is only that due to the difference 
in density of H and M, hence a very small force is necessary to 
operate the apparatus. The rate of displacing the liquids may be 
tuned to any desired extent by making the lifting tray and the 
liquids act asa dashpot. By having the electrical conductivities 
in order of their densities, leaping or arcing on high voltages may 
be prevented.—.Vorember 16th, 1910. 


MOTOR CARS AND ROAD TRAFFIC. 


26,273. November 12th, 1909.—IMpROVEMENTS IN MEANS FOR 
SUPPORTING TRACTION ENGINES AND OTHER VEHICLES, 
Bramah Joseph Diplock, 61, Marsham-street, Westminster. 

This specification relates to the feet of vehicles which, instead 
of having wheels, have feet which are placed successively on the 
ground. This form of vehicle has been previously described, and 
in 1899 and 1903 the present patentee was granted patents for 

such a vehicle, which is now known as the Pedrail. In such a 

machine the feet have within them slides pivoted to the vehicle 

and capable of moving horizontally within the feet when they are 














on the ground. It is now sought to improve the construction of 
such feet by reducing the friction between each foot and its slide. 
A is the foot, B the slide, and Ca ball carried at the end of the 
spoke and embraced, as shown, by the saucer plate D. Springs E 
hold the slide centrally within the foot. A large number of balls 
F are interposed between the slide and the foot, the faces of which 
are lined with saw-steel plates. A floating ring G confines the 
balls. This floating ring has lugs H formed on it which, engaging 
with the springs E, prevent the ring rotating. Relative move- 
ment between the slide and the foot does not tend to drag the 
balls along. The balls will simply roll during such movement, and 
at a speed of only half that of the slide.—.Vovember 16th, 1910 
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SHIPS AND BOATS. 


26,268. November 12th, 190%.—IMPROVEMENTS IN APPARATUS 
roR EJECTING ASHES AND OTHER REFUSE AND WATER FROM 
THE HOLDS OF SHIPS AND FROM OTHER PLACEs, Francis James 
Trewent, and William Edward Proctor, 43, Billiter Buildings, 
Billiter-street, London, E.C. 

A is the hopper for receiving the ashes, and B is an ejector 
chamber connected to the discharge pipe C. A and B are joined 
by an admission pipe D, Within the chamber B are nozzles G, 
which can be supplied with water under pressure from, say, a 
donkey pump. A cock E operated from the handle F, opens and 
closes the passage from the admission pipe D to the ejector 
chamber B. This cock is hollow, and contains a valve H, which is 
controlled by the hydraulic cylinder J, and which is provided with 
nozzles K. L is an automatic ash control valve balanced by the 
weight M, so as to keep the hopper closed, and operated by the 
hydraulic cylinder N. The nozzles G are supplied with pressure 
water from the pipe P, and the nozzles K with sea-water from the 
pipe Q. R is an automatic valve gear arrangement consisting of 











two valves S and T, of which S is adjusted to lift with less pressure 
than T. In operation, to start the apparatus the valve L, the 
cock. E, and the valve H, are shut, and the stop valve V is open. 
The ejector chamber is thus filled with sea-water. The pump is 
then started, and pressure water entering through the nozzles G 
drives the sea-water out of the ejector chamber. The pressure is 
then raised, the valve S opens, and water is admitted to the cylin- 
der J so as to raise the valve H. Further increase of pressure 
opens the valve T, and the ash valve L is operated by the cylinder 
N. The cock E can now be opened, when the ashes will pass into 
the ejector chamber. The passage of the ashes is assisted by jets 
of water from the pipes W, Y. The supply of water to these pipes 
is controlled automatically, so that the supply to W is cut off when 
the valve L closes, and to Y when the valve H closes. The 
discharge of the ashes from the ejector chamber through the 
bottom of the vessel into the sea, is effected by the jets G. After 
the operation is started, the pressure is maintained sutficiently 
high to keep the valves L and H open. There are several modi- 
tications described.— Vovember 16th, 1910. 





MACHINE TOOLS AND SHOP APPLIANCES. 


1028. February 18th, 1910.—IMPROVEMENTs IN RapDIAL DRILLS, 
Alfred Herbert, of Southtield, Kenilworth, Warwickshire, and 
Percy Venables Vernon, of Penvorn, Manor-road, Coventry. 

The improvements described in this patent refer to the hand 
feed details of radial drilling machines in which the vertical feed 
of the spindle is effected by means of a sleeve having a rack 
formed on it and a pinion meshing with this rack. A is the radial 
arm and B the saddle. A bracket C is adjustably attached to the 
saddle, and this bracket embraces the spindle sleeve D and a short 


MISCELLANEOUS. 


20,872. September 7th, 1910.—AN IMPROVED INTERRUPTOR 
PARTICULARLY APPLICABLE FOR USE WITH INDUCTION COILS, 
Russell Stuart Wright, of the firm of Newton and Co., 3, 
Fleet-street, in the City of London. 

A vessel A is turned on its axis, and by centrifugal force throws 
mercury contained in the vessel into a ring. Contacts are fixed to 
the vessel—represented in the figures as contact pins X and Y 
and revolve with it. The number of these contact pins or seg- 
ments depends upon the desired frequency of the interruptions. 
The contact pins are fixed in such a manner that normally they do 
not come into contact with the mercury contact ring. A body B 
called ‘‘ knife” or ‘‘ deviator ” is introduced into the vessel, which 
body does not move with the mercury. This body is generally 
stationary, but can be rotated in the opposite direction, or else 
whereby the number of interruptions is decreased—in the same 
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direction as the vessel itself, but with decreased velocity. 
knife is of an inclined or bevelled shape, so that the mercury 


over it, approaches to the contact pin. Supposing, for simplicity’s 
sake, that the knife is stationary, the revolving mercury will, at a 
fixed point of its revolution, become so deflected that every 
contact piece will be once plunged in it during each revolution. 
It is quite obvious that this knife can be replaced by any other 
suitable means, say, for instance, by a device which deviates the 
moving mercury upwards or downwards, as the case may be. The 
principal feature and novelty in the construction consists in the 
fact that the shape of a liquid conductor—mercury ring—produced 
by the centrifugal force of the revolving motion of the vessel 
becomes piled up in such a way at one or more places that a 
stationary conductor—representing the second conducting means 
—comes into contact with it at this point, or these points, so that 
the circuit is closed momentarily. The essence of this kind of 
break is, further :—-Deformation of the shape, which a liquid 
conductor under the influence of the centrifugal force assumes, for 
the purpose of making the contact.—Vovember 16th, 1910. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


974,256. WarTrerR METER, Z£. E. Gamon, Newark, N.S.—Filed 











horizontal shaft E. The shaft E carries a pinion F meshing with 
the teeth of the rack on the sleeve. At its outer end it carries a 
spiral gear wheel G. This wheel meshes with another carried on 
a short shaft H, which, mounted in an extension of the bracket C, 
is horizontal and parallel with the radial arm A. A handle J is 
carried at the end of.the shaft H, so that by operating this handle 
feed can be applied to the spindle. The construction is primarily 
intended to secure that the motion of the handle J is in a plane at 
right angles to the radial arm, and to remove it far enough from 
the radial arm, so as to allow motion in this. plane to be possible 
without knocking against the saddle.— Vovember 16th, 1910. 





| 974,349. 


April 15th, 1910. 

This patent is for the supporting of a propeller wheel driving 
the recording dials on water to secure freedom of motion. The 
six claims are for the combination with a main casing having 
upper and lower receiving chambers and an intermediate outlet 
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chamber with a propeller wheel mounted in the intermediate 
chamber, so arranged that the water in the lower chamber exerts 
an upward pressure against the propeller wheel, but has no com- 
munication with the outlet chamber, while the water in the upper 
chamber passes through the propeller wheel into the outlet 

chamber. 
PRESSURE-REGULATING DEVICE FOR ROLLER MILLs, /). R. 
Bowen, Ansonia, Conn., assignor to Farrel Foundry and Machine 


Company, Ansonia, Conn., a4 Corporation ot Connecticut. —Filed 


March 23rd, 1910. 





approaching with great velocity runs up to its edge, and, streaming | 






Deco. 9, 1910 























974,616. Lusricatok For ELEvAtTOR GUIDES, CLV. Worpe, 

Cambridge, Mass.— Filed December 23rd, 1909. 
| 
| 
| 
| 
{ 
| 
| 

/ 
i ‘ nie aunaes 
The drawing explains the nature of this invention. There 


four claims for details securing the wick tube in place. 


1 974,798. Ween, W. L. Jacohy and F. B. 
Mi. Filed May 2nd, 1910. 

The wheel consists of a body and a rolled steel tire, made with 

an internal fin, which is gas-welded to the body as shown in the 


Bell, Chicago Heiyl 





[o74, 798] 





engraving. The welding is done with a narrow weld annulus 
different composition from either the tire or the centre, contain 
ing an admixture of vanadium steel, and extending through th: 
entire thickness of the webs. There are eight claims. 


975,041. AprpaARATUS FOR REMOVING THE HARDNESS FROM CEI 
TAIN Portions OF HARDENED Stee. Srrivs, HW. Fite M 
Huntsman, Sheffield, England.—Filed March 7th, 1910. 

Oppositely disposed pairs of guides are adapted to receive th« 
dges of a strip of steel, the pairs of guides being spaced from on: 





inother to leave a portion of the strip exposed, and a source of 
heat is placed at one side of the exposed portion. The guides are 
provided with passages for the escape of the heated gases, Ther« 
are four claims. 
975,183. Locomotive, 8S. M. Vauelain, Philadelphia, Pa., assiguor 
to Baldwin Locomotive Works, Philadelphia, Pa., a Corporatio 
of Pennsylrania.—Filed February Vth, 1910. 
This patent is for the combination of a front frame of a locomo- 


| tive forming a continuation of the main frame, two cylindrica 











castings secured, one on each side of the front frame, with a 


| saddle detachably mounted on the front frame and supporting the 


forward end of the boiler. There are three claims. 
975,303. 


hu mesne assignments, to Baldiin 


Car Truck, S. M. Vanelain, Philadelphia, Pa., assiqnon 

Locomotive Works, Philu- 

delphia, Pa., a Corporation of Pennsyloania,— Filed December 
12th, 1908. 

Chis patent is for the combination of a car body, a truck having 

a frame, two main axles provided with wheels, the centre bearing 












































This invention consists in putting a bydraulic press into the 
housing cap, as shown. ‘There are eight claims. 


| and pivot for the car truck being about midway between the two 


main axles, a supplemental axle at one end of the truck and having 
wheels thereon, and two side bearings approximately above the 
supplemental wheels, each side bearing consisting of a rack and 
toothed segment. There are six claims, 
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It will be well to state at the outset that the committee | with blank iron flanges, and the whole tarred on the outer 
THE EXPLOSIBILITY OF COAL DUST. accepts unequivocally the explosive nature of a mixture | surface to prevent corrosion. . 
The junction piece connecting the intake and the 


No. IL.* 

x last week’s issue we dealt at some length with what 
: ermed the historical side of our subject. Tracing 
th in the belief that coal dust by itself was not 
only ‘nflammable but explosive, we showed the series of 
wvents which led in this country to the establishment by 
the Mining Association of Great Britain of a committee 
to carry out certain experimental investigations on the 
subject, and in America to the undertaking by the United 
States Geological Survey of similar work, With the 
work of the British committee as published in its first 
report | this article will be mainly concerned, while in a | 
succeeding issue we will turn our attention to the results 
obtained up to the present in America. 


I 
may be t 
the grow 








of coal dust and air in the entire absence of inflammable 
gas, and that it has been and still is directing its attention 
to investigating means for preventing or limiting the 
extent of damage caused by a coal dust explosion. The 
experiments have been conducted solely in the absence of 
inflammable gas, no “ permitted” explosives have been 
employed, and the records as published relate only to the 
effect of dustless and stone-dust zones on coal dust explo- 
sions. Further experiments are being or will be carried out 
in which the influence of coal-gas on the phenomena will 
be studied, in which “ permitted” explosives will 
be employed, and in which watered zones and other 





return gallery was specially designed, and is made of }in. 
plates. Explosion doors close this junction piece oppo- 
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Fig. 1i—PLAN OF THE EXPERIMENTAL GALLERY AT ALTOFTS 


land, Durham, and Cumberland); Mr. W. E. Garforth 
(Yorkshire, Staffordshire, and Midland Counties); Mr. C. 
Pilkington (Lancashire and North Wales); Mr. J.T. Forgie 
(Scotland); and Mr. W. W. Hood (South Wales). The 
site chosen for the experimental work is at Altofts, in 
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Fig 2—CROSS SECTION OF GALLERY 


Yorkshire, and the work is being carried out under the 
personal supervision of Mr. Garforth, who is responsible 
for the form of gallery employed, the design of the relief 
valves, the method of ventilation, and other details. A 
colliery is situated near the ground occupied, so that a 





Valve N° 10 3 thick 
Strengthened by 3 bautks of Timber 
"square placed inside 





Plan shewing Junction of Main Gallery and Return Gallery. 


“The Engineer 


supply of steam, compressed air and electricity is readily 
vailable 


' 7 I. appeared December 9th. 
Print ee of the First Series of the British Coal Dust Experiments.” 
a ny) and published by the Colliery Guardian Company, Limited, 
mand 3] Furnival-street, Holborn, F.C, Price 10s, net. 





means of preventing or reducing the serious effects of an 
explosion will be investigated. The work undertaken 


can therefore be divided under three heads —(1) The | 


demonstration of the explosive nature of a mixture of 
coal dust and air without the presence of inflammable 
gas; (2) the discovery of a preventive against or remedy 
for such explosions; and (3) the investigation of the 
chemical and physical phenomena accompanying coal 
dust explosions. 

In practically all the earlier experiments on this sub- 
ject model galleries had been used. It was decided, 
however, in the present case to reproduce practical con 


| ditions as nearly as possible, and, abandoning a suggestion 


that the experiments should be carried out in a portion 
of a disused mine, the committee decided on the con- 


| struction of a wrought iron gallery built on the surface of 
| the ground. 


A plan of the gallery as constructed is 
shown in Fig. 1, a cross section in Fig. 2, and some details 
in Fig. 3. In order to expedite the work of construction, 


the gallery was constructed of second-hand boiler shells, | 


| and so well did these answer the purpose that, although 
the order to proceed with the work was only received in 


| February, 1908, it was completed by May of the same 


year. The boiler shells forming the main gallery or 
intake are 7ft. 6in. in diameter, and vary in length from 
| 24ft. to 80ft. They are strengthened with circular hoops 
| of tee iron and chains, as shown in Fig. 3. The shell 
| plates are ,‘;in. thick. To join up the sections angle iron 
rings were riveted to the ends—see Fig. 8—and in order 
to diminish the risk from excessive pressures—what 


| pressure would be developed by an explosion of coal dust | 


was, of course, at the outset a matter of great doubt— | 
these joints were purposely made of no great tightness. | 
| The length of the intake is varied to suit different experi- | 
ments. The return gallery was also constructed of old | 
boiler shells. In this case the shells are 6ft. in diameter | 


Elevation of Portion of Main Gallery 




















site the intake and return gallery. These doors are made 
of wood, and have usually been blown out by the force of 
the explosion. As the door opposite the intake was found 
to suffer more damage than the other a cone piece was 
added, 10ft. in length and composed of }in. plates—see 
Fig. 3. The area of the door was thus reduced from 44 
to 22 square feet. and it is found that it now blows out 
|less frequently than formerly. Each bend of the return 
gallery is provided with two relief valves composed of 
wooden boards. These valves, as shown in Fig. 3, are 
hinged at their top edge, and are designed to indicate in a 
rough way the pressure developed during an explosion by 
the angle to which they are lifted. They also serve to 
protect the ventilating fan from the force of the blast. 
The intake, a cross section of which is shown in Fig. 2, 
| has a level floor of concrete 5ft. wide. A 25in. gauge 
| tram line is carried on sleepers let into the floor. This 
tram line facilitates the transport of material along the 
gallery. The similarity to an ordinary mine gallery is 
carried out to the extent of setting up props and bars at 
| regular intervals to represent the timbering of a mine. 
These props are numbered, and after an explosion 
their displacement is noted, whereby some idea 
of the intensity of the blast can be obtained. 
Certain of the props are clamped to the sides, as 
shown in Fig. 2, and the deposit of coke and dust gathered 
from such props after a test is collected and submitted to 
microscopical examination. Five rows of thin wooden 
shelves, 5in. wide, are fixed to each side of the gallery, 
the area of these shelves being intended to represent the 
area of the ledges and interstices exposed in the pack 
walls of an ordinary gallery. The interior of the gallery, 
it will be seen, readily lends itself to - being cleaned 
between each test. 

The ventilating current is maintained by a Sirocco fan 
having a capacity of 80,000 cubic feet per minute, on a 

















Section of Safety Valves N°° 7 & 





Section of strengthening Rings at B 





Fig. 3—DETAILS OF EXPERIMENTAL GALLERY 


and are built up of jin. plates. As will be seen from 
Fig. 1, the return gallery is composed of four sections with 
right-angled bends. These sections measure in length 
158ft., 32ft., 59ft., and 28ft., starting from that nearest the 
intake. When all the shells had been placed in position 
the manholes and other openings in them were closed 





f 





Section shewing how Fan Doors can be closed before Experiment. 


Swain Sc 


3in. water gauge, and driven by an 85 horse power engine. 
The fan and its engine are situated within the engine- 
house, and from the fan casing a fan drift 28ft. long 
extends to the fourth section of the return gallery. This 
fan drift is closed at each end by a wooden door hinged 


‘along the top edge—see Fig. 3; while, in addition, it has 
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two other openings, one on an extension piece—1, Fig. 1— 


and a second shown at 2, Fig.1. These two openings 
are closed by blank flanges of wood bolted to the fan drift. 
Between the fan drift and the return gallery a supple- 
mentary door is hinged and held up by a catch against 


failed to supply the requisite quantity. Resort had there- 
fore to be made to the third method, and a disintegrator 
was installed for the purpose. The coal used was 
obtained from the neighbouring Silkstone seam at Altofts. 
Its use is particularly interesting in view of the fact that 








Fig. 4@—DUST CLOUD FROM 


the roof of the fan drift. This door is arranged with a 
view to retaining the “after-damp” arising from an 
explosion. The fan chimney is evusée in form and is 
constructed of light boards. These boards being easily 





Sectional area of intake 4/ sg Feet 
, return 28 + » 
Coal dust zone 367 feet thus 
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Fig. 6—DIAGRAM OF EXPERIMENT No. 12 


displaced give an indication of the “ after-suck ” produced 
by an explosion. 

The supply of coal dust was obtainable in three ways :— 
(1) By collecting it from the roadways of a mine; (2) by 


Dec. 16, 1919 


i, 
fired within the main gallery. The cannon is of Wwrough 
iron, 8ft. in length, with a 2in. diameter bore extendh , 
2ft. 9in. in depth. The charge consists usually of 24 * 
of powder stemmed with 8in. of dry clay. The cuunnos 
is laid between the rails of the gallery with its we 














in 1886 a coal dust explosion occurred in this mine. 
Samples of the dust had been collected from the galleries 
just after the disaster, and the microscopical slides of this 
dust being still preserved, afford valuable information when 
compared with the results of the experiments now 
going on. 

The quantity of dust generally used in the experiments 
is 1 lb. per foot length of the gallery. This works out at 
0.39 oz. per cubic foot of air space, a figure which is 





IGNITER Fig. 5—-DUST CLOUD AND FLAME 


inclined at from 32 deg. to 35 deg. to the horizontal, and 
the mouth pointing against the air current, that is 
towards the downcast end of the gallery. As it has 
sometimes happened that this cannon failed on dis 
charge to ignite the dust, a second and smaller cannon 
has been arranged in the gallery at a distance of 90ft. in 
front of the igniter. This second cannon is 2ft. long with 
a bore of 1jin., 8in. deep, and is charged with 4 oz. of 
powder and 3in. of clay stemming. As it is intended to 





Fig. 7—RESULT OF EXPERIMENT No. 25 


intentionally less than is ordinarily met with in most 
mines. 

Coming now to the means adopted to secure the igni- 
tion of the dust, we find that so far no attempt has been 
made at Altofts to determine what precisely is required 
to set about an explosion. Accepting the fact that 
probably all “permitted” explosives possess the power 
of initiating a coal dust explosion, the committee has 





Fig. 8—DISRUPTION 


collecting it at the screening plant, and (3) by pulverising 
nut coal. The first method was soon found to be in- 
capable of yielding a sufficient amount, and as the ex- | 
periments grew in number and size, even the screens 


OF GALLERY 


IN EXPERIMENT No. 25 


concentrated its work on studying the phenomena associ- 
ated with such an explosion, rather than on the means 
whereby it is brought about. In imitation of a blown- 
out shot, a cannon charged with blasting powder is 


act only as a cloud raiser, it is placed at right angles to 
the axis of the gallery, and no dust is strewn in its 
immediate vicinity. Both these cannon are fired 
electrically. 

It may be well to give here particulars as to the 
average analysis and degree of fineness of the coal dust 
referred to above. 

Percentage Chemical Analysis and Degree of Fineness 
of Dust. 


Chemical Analysis, 




















ak 
2-4 |Dust from haulage road. 
Screen E £ us rom au igre i 
dust ae 
Ac AD | ( 
Moisture 4-42 3-21 8-12 9-05 
Volatile matter . 24-75 | 33-68 | 25-10 | 22-40 
Fixed carbon , 62 99 | 57-60 | 40-214 | 39-95 
Ash i “at aes 7-84 §-51 26-54 28 - 60 
Degree of Fineness 
{emaining on 100 mesh ., Nil 7-25 | 47-8 6-2 17 
Through 100 on 150.. Nil 7-50 | 17-1 4-1 1-3 
- 150 on 200.. Nil 3-00 1-9 0-1 0-8 : 
‘ 200 on 240 0-3 9-25 6-7 6-9 5 ; 
bs 240 and finer 99-7 | 73-00 | 27-0 | 82-7 | 91-0 4 
Note.—The dust referred to in the last three columns Was 


collected over a length of 30 yards of the main haulage road in 

the Silkstone pit. That denoted by A was obtained from the 

floor, B from the sides at a level 3ft. above the floor, and C from 
the tops of bars. 

The manner of making the experiments is as follows :- 
The dust from the pulveriser having been evenly spread 
by hand on the floor, shelves, and props over the desired 
length—usually 275ft.—and the cannon charged, the fan 
is started and regulated until the proper amount of air 1s 
being passed. The doors at the end of the fan drift are 
wide open during this time. When the correct volume 
of air is passing through the fan, as measured by a Casar- 
telli anemometer, the doors of the drift are closed by 
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operating & series of levers and cords from the firing 
station. The closing of the doors completes an electric 
circuit, which rings a bell in the firing station and starts 
a seconds clock. This clock controls the firing circuits of 
the cannon, so that seven seconds after the closing of the 
fan doors the cloud raiser is discharged and two seconds 
later the igniter is fired. Special precautions are taken 
to prevent damage and accident during the eg oe 
The neighbourhood is warned ten minutes before an 
experiment by the sounding of a steam whistle, and a 
cordon of men with red flags is formed round the gallery 
at a distance of about 200 yards from it. Two minutes 
before firing takes place the whistle is again blown, and 
the men indicate that all is clear by substituting a white 
flag for the red. It is gratifying to learn that during the 
past two years there has not been a single accident or 
case of injury to anyone conducting or witnessing the 
experiments. : 
\Ve will now describe brietiy the general effects noticed 
in a trial coal dust explosion at Altofts. When the cloud 


raiser is fired, a puff of dust, 4ft. or 5ft. long, is thrown | 
the mouth is measured by means of a row of poles, each 


out of the downcast end against the direction of the venti- 
lating current. This shows that for an instant the venti- 
lating current is checked, while it may be assumed that 
immediately thereafter a portion of the dust cloud is 
caught by the returning current, and carried past the 
igniter. How much of this dust is carried past the 
ignition point it is impossible to say, so that in com- 
paring any two experiments it has been thought advisable 
to leave out of account the length of flame behind the 
igniter, although such length has been recorded in 
each case. It is found that the explosion travels 
in both directions, that is to say, with and against 
the air current. On the igniter being discharged a 











| of them weighing from 4 to 6 cwt. have been found at a | 
| distance of 300ft. and 400ft. after a trial. 


| numbered and set 8ft. from its neighbours. 


| tufts of cotton wool fixed along the sides and suspended 


| jected to the action of the flame. 


further and larger cloud of dust is puffed out from the | 


downcast, due, it is supposed, to the effect of the con- 


cussion from the igniter immediately preceding the | 


explosion. After this, what is referred to as 
“pioneering cloud” of the explosion itself, shoots out, 
and immediately following comes the flame which in 


the | 


| that_the damage done to the explosion doors and the relief | It goes with the first instalment of the entire scheme. 


| graphy, and for studying the development of the flame | 


the timber the effects of the explosions have not always | gallery having now been extended, it was decided to see 
been the same. In some cases the props and bars over a| whether increased length of coal dust would develop 
certain short distance on either side of the igniter have | greater explosive pressure. Instead of 270ft., as before, 
been left standing, from which fact it is inferred that the | the coal dust zone was, in experiment No 25, made 360ft. 
explosion, although under way, had yet to gatherforce. In| in length. The quantity of air and its velocity were 
other cases the whole length of the gallery from the | slightly higher than in No. 12, the igniter was charged 
downcast end to the return has been swept quite clean, | with 2407. of powder, and the quantity of dust was, as 
not even the props bolted to the sides being left in posi- | before, 11b. per foot run, but was obtained by pulverising 
tion. In those cases in which some of the props have | Silkstone seam nut coal. The explosion was very violent. 
remained standing they have shown distinctly the forma- | Three boiler shells at the downcast end were completely 
tion of deposits of coal dust down either side. It has | wrecked, and pieces, varying in weight from 30 lb. to 
been noticed that these bands of coal dust are thin and | 16801b., were scattered over the neighbourhood. One 
broad on the sides of the props facing the return, and | piece, weighing 1500 lb., was found afterwards at a dis- 
thick and narrow on the sides towards the downcast.| tance of 580ft., another of 40 1b. at 1150ft., while, by a 
The valves at the junction of the intake and the return, | fortunate chance, it was possible to calculate with some 
and those at the bends of the latter, have been frequently | degree of accuracy that certain of the boiler fragments 
blown out by the force of the explosion. Those at the | rose in the air as high as 500ft. It is thought likely that 
junction (Nos. 9 and 10) have suffered most, and portions | a pressure of about 120 |b. per square inch was developed 
within the gallery during this explosion. The wreckage 
| caused by this explosion is most convincingly shown by 
the photographs reproduced in the committee’s record. 
Two of these, by the courtesy of the Mining Association 
and the Colliery Guardian, we reproduce in Figs. 7 
and 8. These give some idea of the extent of the 
| damage done to the downcast end of the gallery by this 
explosion. 





Outside the gallery the length of the flame issuing from 


Inside the | 
gallery the length of the flame is inferred by examining 


from the roof. By mixing some gun-cotton with the 
cotton wool it is said that under the microscope it is quite | 
easy to determine accurately which pieces have been sub- | 
To preserve a record of | 
the experiments reliance has been largely placed on photo- | 





COVERED SERVICE RESERVOIR AT 
AMBERGATE. 

IN a previous article on the Derwent Valley water scheme, 
it was stated that the main aqueduct, i.e., the aqueduct for 
the increased supply of water to the towns of Leicester, 
Derby, and Nottingham, and to the counties of Derby and 


outside the gallery a series of cinematograph views has | 
been taken. The volume contains many excellent and 
interesting illustrations, including a reproduction of one | 
of the cinematograph films. As might be supposed, the | Notts, extends from Howden to a covered service reservoir 
atmospheric conditions during each experiment have been | 34 Ambergate, at a point 28.1 miles south of the Derwent 
carefully noted, the humidity particularly being observed. | q, ; 

The first experiment was carried out on May 12th, 
1908. This was not quite conclusive, as it was suspected 


m. 
The first or south section of this covered reservoir, having 
| a capacity of 30 million gallons, is now practically completed. 

In 





























INLET WELL-HOUSE 


general extends to about 80ft.in length. This flame, 
spreading through the previously emitted dust clouds, 
extends to a length of sometimes as much as 180ft. The 
flame is accompanied by a loud report, quite similar to 
that heard on occasions of an actual colliery disaster. 
great is this report that it is usually heard over a radius 
of 3} miles, and on one occasion—experiment No. 25— 
when an extra large amount of dust was being used, it 
was audible at 7 miles, and a vibration accompanying 
it was mistaken for an earthquake shock. In Fig. 4 is 
reproduced a view showing the expulsion of a dust cloud 
immediately after the firing of the igniter, and in Fig. 5 
there will be seen the flame shooting out mixing 
with and igniting this cloud. Ordinarily the firing of the 
igniter and the rush of flame from the downcast follow 
one another very rapidly, but on occasions it has been 
observed that the explosion “hung fire” for a short 
interval, during which a coughing noise accompanied by 


So | 


a whistling sound was to be heard, so that several seconds | 


may elapse before a true explosion takes place. 

The force with which the explosion takes place is 
difficult to determine accurately, but it is well shown by 
its effects on a tub weighing 4} cwt. placed 6ft. from the 
inouth of the gallery. Along with many of the props, 
bars and shelves this tub is ejected with extreme violence 
from thé downcast end. The body of the tub, very much 
broken, is frequently found at a distance of 200ft. from 
the end of the gallery, while the wheels and frame have 
sometimes been thrown to 400ft. The ventilating current 
is reversed at the moment of explosion, and on one 
occasion this was responsible for the sucking in and 
collapse of the wooden fan chimney. When proper 
ventilation is re-established after an explosion, a heavy 
cloud of black smoke and coal dust issues from the fan 
chimney and continues to do so for some little time. But 
in a few minutes after the test the gallery can be entered 
and inspected. The results noted, it is said, compare 
exactly with those observed by explorers in mines 


after an actual disaster, and, in particular, the 
Similarity is striking as —" the displaced timber, 
the general wreckage, the crusts of coke, the 


accumulations of dust and the sinell. As regards 











GAUGE WELL-HOUSE 


due course north and west sections, each holding another 30 
million gallons, will be added for the second and third instal- 
ments of the work respectively, so that the total storage 
capacity of the reservoir ultimately to be provided is 90 
million gallons. The largest covered reservoir hitherto con- 
structed in this country is at Honor Oak, the capacity of 
which is about 58 million gallons. 

The Ambergate reservoir is situated at an elevation of 
650ft. above sea level. The eminence on which it is con- 
structed rises very steeply from the valley of the river Amber, 
and lies inside the angle formed by the Midland Railway 
Company's lines, which at Ambergate Station branch north- 
ward to Manchester and eastward to Sheffield. 

There is a fall of 126ft. from the Derwent dam to the 
service reservoir, but the syphon pipes across the inter- 
vening valleys in some cases dip and rise as much as 370ft., 
as at Barbrook, near Basiow, while at Halldale Brook, four 
miles south of Chatsworth, the fall is nearly 300ft. The 
dimensions of this south section of the reservoir are 640ft. 
long by 360ft. wide, the depth of water being 26ft.; and its 
construction involved the excavation of some 200,000 cubic 
| yards of earth, which has been deposited in a great spoil 
heap close by. 

The north and west wails are 3ft. thick at the top, batter- 
ing to 18ft. wide at the floor level. These two walls are 
built with the double batter, in order to form the south and 
east walls respectively of the future north and west sections 
of the reservoir. The remaining portion of the wall is 
2ft. 6in. thick at the top; built with a batter on the face, 
and stepped at the back to a varying thickness, which 
depends on the nature of the ground. The floor is 1ft. in 
thickness of 6 to 1 concrete ; and 29,000 cubic yards of Port- 
land cement concrete in the proportion of 6 to 1 have been 
used in the construction of the walls and floor. To ensure 
the work being watertight the walls and floor are covered 
with Limmer asphalt, put on in two layers, each gin. thick. 
|The area thus asphalted is approximately 29,000 square 

yards. The roof is carried on 603 columns, 2ft. 74in. square, 
- “ A | of 4 to 1 concrete, with 44in. brindled brick facing. The 
ments without referring to the alarming results of ex- | spacing of the columns is 20ft. by 16ft. centres; and 20in. by 
periment No. 25, conducted on August 11th, 1908. The | 7in. R.S. joists, 20ft. in length, rest on the columns and carry 
previous experiments, of which that described above is | arched channels, 6in. by 4in. in section, on their lower 
typical as to results, had been made with a coal dust zone | flanges, the channels being placed 6ft. Sin. apart. The roof 
of about 270 odd feet, as measured from the igniter. The | consists of 4 to 1 ferro-concrete, 4in. thick, the reinforcement 


valves was due as much to the discharge of the ignition 
as to the explosion of the coal dust itself. This was con- 
firmed the next day, when with the same charge of powder 
—40 oz.—the same position of the igniter—22ft. from the 
junction—but with no coal dust in the gallery, the | 
damage done was much the same as before. In the 
succeeding trials the igniter was charged with, in most 
cases, only 24 oz. of powder, and was placed at least 96ft. 
from the junction. 

In all, seven demonstrations are, as examples, recorded 
in the book before us. We have not space to reproduce 
all of them, but we give below a typical record :— 

Experiment No. 12, May 30th, 1908. 

Main object of experiment : 

To demonstrate the explosive nature of coal dust. 

Conditions of experiment : 

Position of igniter, 272ft. from downcast. 

Quantity of air, 41,000 cubic feet per minute. 

Velocity of air, 1000ft. per minute. 

Quantity of dust, 1lb. per linear foot = 0,39 0z. per cubic 
foot. 


Large cannon, charge 400z.; clay stemming 8in. 
Small cannon, charge 4 0z.; clay stemming 3in. 
Number of sets of timber in intake, 31. 
Coal used : 
Seam, Silkstone ; collected from screens ; colliery, Pope and 
Pearson, Limited, Altofts. 
Result : 
Flame shot out 150ft. 
Tub smashed, bottom found 314ft. and sides 240ft. away. 
All sets of timber down, one prop sent 420ft. away. 
Valve No. 9 blown out 340ft., the part sent out weighing 
43 cwt. 

The general state of the weather during this experiment 
was sunny, the barometer being 30.10in., the external | 
temperature 69 deg. Fah., and the external humidity 
56 per cent. In Fig. 6 we reproduce a diagram illustrat- 
ing this experiment. 

e cannot close this part of our account of the experi- 
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being expanded metal, Sin. by 3in. mesh, and 8 lb. per square 
yard, while tension strips, 2ft. wide, are provided over the 
joists and channels. A division wall, 10ft. in height, is built 
across the middle of the reservoir, so that half of the 
receptacle can be emptied at a time for cleaning or repair. 
The water will pass from the aqueduct, which here emerges 


from a tunnel about 3000 yards long, into the inlet well | 





—which is an octagonal well, 36ft. across—where it flows | 


into three circular measuring weirs, 20ft. in circumference. 
The latter deliver it into a masonry channel, 4ft. wide, built 
round the top of the inlet well. Three vertical shafts con- 
trolled by 4ft. penstocks pass the water from the channel to 
the reservoir. The water is drawn from the reservoir by 








THE LAST SEVEN-FOOT ENGINE. 


DEALING as we do in a special Supplement this week with 
the Great Western Railway and the battle of the gauges, the 
engine which is illustrated above will be found of particular 
interest, for it is, we believe, the last 7ft. gauge engine 
in the world, and it is certainly the last to work. It was 
built as long ago as 1852 by R. B. Longridge and Co., 
at Bedlington, and it is still running. Its work is to con- 





| vey materials from the Holyhead Silica Works to a quay at 


means of two 36in. pipes into the bottom of the inlet well, | 


whence it flows through two 45in. pipes under the west wall 
to the gauge well, which is built at the point of junction of 
this wall with the south wall of the future west section of 
the reservoir. 

At the gauge well the quantities passing into the Derby, 
Leicester, and Nottingham pipes are gauged by means of 
submerged orifices. The delivery to these pipes is controlled by 
means of manua! and automatic self-closing valves. Overflow 
standard pipes, 36in. in diameter, are provided in both the 
reservoir and gauge well, and connected to an overflow pipe, 
30in. in diameter, laid down to the river Amber. It is 
estimated that, in the first instance, this section of the 
reservoir will take six months to fill. It already contains a 
foot of water. The reservoir was designed by Mr. Ed-ard 
Sandeman, M. Inst. C.E., and the contractors are 


the end of the breakwater at Holyhead. Mr. Clement Stret- 
ton, to whom we applied for information, has very kindly 
written us a number of interesting historical notes which may 
be best given in his own words. Mr. Stretton, we may add, 
rode upon the engine himself in 1860. 

** When the Holyhead breakwater was to be built a 7ft. 
gauge railway was laid from the Holyhead mountain and 
quarry to the breakwater, and a branch to Salt Island in 
order to convey the vast blocks of stone from the quarry to 
the works. The branch to Salt Island has been removed, but 
the line to the end of the breakwater still remains in position 
marked as # w in the sketch map. The land portion of 
the line 1s about 1} miles long and the breakwater portion 
about 1#, or a total of about 3 miles. The locomotive engine 


| runs almost daily on the portion from the quarry to the 
| sidings, and conveys limestone, fire-bricks, and fire-clay to 


Orson, | 


Wright and Co,, of Leicester, who have also carried out two | 


miles of cut-and-cover and tunnel, together with five miles 


of pipe-laying (40in. Leicester and Derbyshire and 29in. | 


Nottingham pipe line). The board’s resident engineer is 
Mr. G. Cooper Drabble. 

From the reservoir the water is conveyed by means of a 
40.n. cast iron pipe southwards to Derby and Leicester, and 
by a 29in. pipe eastwards to Nottingham. Descending the 
side of the reservoir hill, the former aqueduct crosses the 
Cromford Canal by a plate girder bridge, 54ft. span and 
16ft. centre to centre of girders. The width of the bridge 
allows for a second 40in. pipe in the future. At the foot of the 
valley the Midland Company’s line from Derby to Sheffield is 
crossed by means of a subway, the construction of which was 
a very delicate task in order to avoid interfering with the 
permanent way. The subway is 330ft. long, 15ft. 6in. wide 
inside, and 8ft. high. The side walls, of 6 to 1 concrete, 
with brindled brick facing, are 4ft. 6in. thick. There are 
five rings of brickwork, with concrete haunching, in the three 
centre arches. From Ambergate reservoir to the Trent, a 


enough to carry the water wherever it may be required with- 
out pumping. 
We are enabled to reproduce on pages 641 and 648 a 


the boats and ships which come aiongside the sidings to be 
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loaded. The permanent way is the old Great Western pattern 


| on the breakwater, but Chester and Holyhead pattern, rails 


double-headed, in chairs on stone blocks, on the land portion. 
Most of the rails are 15ft. long, placed in joint chairs, and 
unfished, but recently a few newer ails have been put in 


| wh i S shed. 
distance of about 20 miles, there is a fall of 550ft., which will | Where repairs were necessary, and these are fished 
give a pressure at Sawley of 230 1b. to the square inch— | 


| number is 309. 


series of views of the work being carried out at and near | 


Ambergate. On page 641 the engravings show first a view of 
the reservoir during construction and the inlet well house, 
and, secondly, the gauge well house. On page 648 there are, 
at the bottom, two views of the reservoir, one taken from inside 
and the other from the outside looking down on the top. 
The construction of the roofing is well shown in both these. 
The other views on page 648 show, first of all, the pipe sub- 
way beneath the Midland Railway at Ambergate, and, 
secondly, two views of the bridge carrying the pipe line 
across the Cromford Canal. The two pipes at present carried 
on this bridge are, first of all, the 40in. cast iron main for 


| Wales—who opened the breakwater works. 


the Derby and Leicester supply, and, secondly, the 30in. pipe, | 


on the left, for taking the overflow from the covered reservoir 
to the river Amber. 





AccorpinG to Electrical Engineering, the Austrian 
Minister of Commerce has issued an order that Austrian passenger 
ships trading beyond Gibraltar or Aden must be fitted with wire- 
less telegraph apparatus. The apparatus must have a range of 
100 nautical miles. After November 8th, 1911, when the order 
comes into force, ships not equipped will not be allowed to carry 
passengers. A further wireless telegraph station is to be 


established in the Cape Peninsula at Slangkop. 





“* The engine runs on the 7ft. gauge, it has four wheels, all 
coupled, and is an inside-cylinder tank engine. It was built 
for the Holyhead Breakwater Railway in 1852 by R. B. 
Longridge and Co. at Bedlington Ironworks, and the makers’ 
A few days after the engine was received 
Prince Albert paid a visit to the breakwater works, and rode 
on this engine, and at the driver’s request he named it 
Prince Albert ; and that is its name to this day, the name 
being placed on the back of the tank. 

“On 19th August, 1873, I was staying at Holyhead, and 
this same engine conveyed a special train, consisting of an 
open saloon vehicle containing the late King—then Prince of 
There was a 
long train of wagons containing visitors, and I got an invita- 
tion to a stand-up position in the last wagon of the royal 
train, which went to the end of the breakwater on the lower 
level. About six or seven years ago the old engine had a new 
boiler, but as it was practically of the same shape and dimen- 
sions as the former one, the appearance of the engine now is 
very similar to the original of 1852.’’ 

In the picture it will be noticed that the tank at the front 
of the engine is being filled by means of a wooden trough. 
We may mention that in August, 1905, the engine, as it 
appeared before the alterations to which Mr. Stretton refers, 
was illustrated in the Locomotive Magazine, and the follow- 
ing particulars were then given :—Driving wheels, Lowmoor 
iron with steel tires, 3ft. 2in. diameter ; wheel base, 7ft. 6in.; 
cylinders, 12 by 18; boiler, 3ft. diameter; inside firebox, 
1ft. Jin. wide; pressure, 1101b. The galvanised iron roof, 


' and so on, have been added by the driver. 
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os THE NEW CUNARDER. 


@ SPEAKING at a dinner held at Newcastle (last? Saturday 
Alderman G. B. Hunter, of Messrs. Swan, Hunter, ang 
Wigham Richardson, builders of the Mauretania, said that 4 
great contract had gone to another district. He could not 
say why, but it was not from any want of good feeling or 
friendship on the part of the Cunard Company, and it was 
not because the resources of the Tyne were not equal to the 
task. . Neither was it that the vessels Luilt on the Tyne had 
been inferior to those from other yards. The Tyne stiil had 
the credit of having built the fastest and finest and hand. 
somest merchant ship on the ocean. 

This statement followed upon the official announcemet 
made during the previous week that the contract for building 
the new Cunarder had been formally closed with John Brown 
and Co., Limited, (1)debank, builders ot the Lusitania. The 
intimation has naturally given lively satisfaction in the Clyde 
district, providing, as it will, employment for a large number 
of men during the next two years. 

John Brown and Co., Limited, have already approached 
the officials of the Clyde Trust with an offer to con- 
tribute £10,000 to the cost of deepening and widen 
ing the channel of the Clyde in the neighbourhood of their 
establishment. The offer was accepted by the Trust at their 
meeting last week. This work will be necessary for the 
launching and handling of the new vessel, and it illustrates 
clearly the direction in which the pinch of rapidly increasing 
sizes of ships is sure to be felt. 

The dimensions of the vessel as decided upon when the 
specifications were issued are, generally speaking, the 
as stated in a leader on the growth of ships in our issue of 
December 2nd. The exact length to be adopted is still the 
subject of discussion between the Cunard Company and John 
Brown and Co., Limited, and a great many matters of detail 
of considerable importance have still to be arranged between 
them. But from the figures at present available, it appears 
that the ship will be about 8554ft. in length, 954$ft. in total 
breadth, will have 50,000 tons displacement, and 40,000 tons 
gross measurement. Her coal capacity will be 6500 tons, and 
her speed will be 23 knots. So it seems that the Olympic 
and Titanic will surpass the new vessel in actual displace- 
ment by about 10,000 tons ; and the new Hamburg-Amerika 
liner Europa will be heavier bya like amount. The Cunarder's 
speed is, however, greater than that of either the Olympic or 
Europa. 

It is not stated whether*the Government is to take any 
part in the matter of cost or maintenance, but it is possible 
that a subsidy will be granted, as in the case of the Lusitania 
and Mauretania. 

The new vessel will be propelled by quadruple screws and 
Parsons turbines. A feature of considerable importance is 
stated to be embodied in the design, viz., that her double 
bottom is to be so arranged that oil may be carried if it 
should be found desirable by the owners to make use of that 
form of fuel. In providing for both coal and oil, the lead of 
the Admiralty is being wisely followed, and the Cunard Com 
pany shows its usual breadth of outlook in this matter. 

In outward appearance the ship will closely resemble her 
older sisters, the Lusitania and Mauretania. She will have 
four funnels and two pole masts. It is needless to say that 
the internal arrangements will lean to the side of luxury in 
providing for the comfort and entertainment of the ever 
changing flow of passengers, as far as is compatible with th: 
requirements of safety and efficient service. 

Wireless telegraphy will, of course, be arranged for, a 
vital necessity where the lives and convenience of over 4000 
persons are concerned. 

In addition, it is reported that a theatre stage will b 
fitted in the first-class lounge, and that passengers will be 
able to indulge in Turkish or electric baths as easily as on 
shore. There is to be a swimming pond, the depth of water 
varying from 15in. at one end, to 50in. at the other—a new 
feature in the Cunard Company’s ships—and to complete th: 
list there is to be a printing press, from which will be issued 
a daily paper, supplied with news from the daily life of the 
ship, and world news gathered by the wireless telegraphic 
installation. 

It is evident that although the speed of transit of passengers 
will be less than on the Lusitania and Mauretania, vet 
luxuries of travel will be as generously provided. Even the 
matter of speed seems less important when translated into 
terms of time, for the difference between 23 knotsand 254 
knots resolves itself into a difference of only 124 hours on 
one passage of the Atlantic ferry. 

It is evident that the expenditure involved in saving this 
half day must be considerable, and to many passengers 
whose business is not extremely urgent, the slower passage 
will be no drawback when the comfort is equal to or 
greater than that obtainable upon the faster vessel. 





same 





PuysicAL Society OF Lonpon.—The annual ‘exhibition of 
physical apparatus will be held on Tuesday, December 20th, 1910, iu 
the afternoon from 3 to 6 p.m., and in the evening from 7 to10 p.m., 
at the Imperial College of Science, Imperial Institute-road, South 
Kensington. Tickets may be had on application to Mr. W. KR. 
Cooper, 113, Tulse-hill, London, S.W. At the exbibition discourses 
and demonstrations will be given as follows:—4.15 p.m. and 
8 p.m.—On some improvements in transmitters and receivers for 
wireless telegraphy, by Prof. J. A. Fleming, F.R.S. Cinemato- 
graph demonstrations of some physical phenomena will be given 
at intervals by Mr. R. W. Paul. 


GREAT EASTERN RAILWAY: ANNUAL REUNION DinnER.—The 
seventh annual reunion dinner of past and present members of the 
locomotive department staff of the Great Eastern Railway was 
held in the Norfolk Room of the Great Eastern Hotel, Liverpool 
street, on the 9th December, 19lu. Mr. William Collingwood, 
who was at Stratford from April, 1874, to October, 1877, and now 
holds the position of manager to the Vulcan Iron Foundry, New- 
ton-le-Willows, Lanes, presided. The gathering numbered 51 
drawn from many parts of the kingdom, and included :—Messrs. 
Charles Adams, J. H. Adams, locomotive superintendent of the 
North Staffordshire Railway ; C. T. Broxup, recently home from 
the Philippine Islands; J. Cookson, W. D. Craig, late chief 
draughtsman ; T. Darby, Godfrey Elliot, T. W. Ford, Duncan 
Gillies, A. J. Hill, works manager ; J. Holden, late locomotive 
superintendent ; 8. D. Holden, locomotive superintendent ; J. H. 
B. Jenkins, analytical chemist ; T. O. Mein, assistant works 
manager; A. P. Parker, private secretary to general manager ; 
Henry Parker, W. F. Pettigrew, locomotive superintendent, 
Furness Railway ; C. A. Robinson, R. L. Soper, H. W. Spiller, W. 
P. Stericker, C. Stockton, E. H. Tabor, K. S. Tiddeman, chief 
draughtsman ; Cecil Watson, J. Wild, and George B. Wood, 
Sheffield. During the evening there was an excellent musical 
programme, 
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OBITUARY. 


SIR CHARLES SCOTTER. 

[rv is with deep regret that we have to record the death 
of Sir Charles Scotter, whose name has for so many 
years now been intimately connected with the London 
and South-Western Railway. Iew lives have been better 
lived than that of Sir Charles; few have been busier. 
Not only what may well be termed his own particular 
line, but the whole railway world is sensibly the poorer 
by his death, and many there are who have lost a staunch 
and kind friend. He had been seriously ill for some time, 
and his death occurred at 9 o’clock on Monday evening 
last at his home, Rutland House, Kingston-on-Thames. 

As has been the case with so many of our eminent 

h 


railway men, Sir Charles’ beginnings were of the 
He was born in 1885 in Hull, and it was in | 


humblest. 
tliat town that he began his business career, commencing 
at the age of eighteen as junior clerk in the goods 
department of what was then the Manchester, Sheftield 
and Lincolnshire Railway. It is curious as instancing 
what we have just said that Sir Myles Fenton, the 
eminent Consulting Director of the South-Eastern and 
Chatham Railway, had previously occupied the identical 
desk at which young Scotter sat. 


After a service of only 7 years in this department, and | 
when he was but 25 years of age, Charles Scotter had so | 
attracted the attention of the then general manager of the | 


line—Sir James Allport—that the latter in 1872 removed 
him from the goods to the pas- 
senger department, and made him 
a passenger superintendent. The 
post was one of considerable re- 
sponsibility, and Scotter filled it 
ably, displaying the utmost tact 
and intelligence, and last, but not 
least, a wonderful power of initia- 
tive. To him are largely attribut- 
able the vast strides made by Hull 
and Grimsby of recent years. It 
was owing to his inspiration that 
the services of steam boats between 
the former and various ports in 
Germany and Belgium were insti- 
tuted, and he was largely responsible 
for the starting of the Grimsby fish 
traffic, which has since become 
such an important industry. He 
held the position of passenger 
superintendent in the Hull district 
for 12 years, and then was for 
some reason or other transferred 
to Manchester as assistant goods 
inanager, thus going back again to 
his original department, though, of 
course, in’a considerably higher 
and more responsible position. He 
was not, however, destined to hold 
this post long, for only a year later, 
namely, in 1873, when he was still 
a comparatively young man—only 
38—he was recommended by Sir 
Edward Watkin, the chairman of 
the line, for the more responsible 
position of goods manager. In this 
he remained for 12 years, fulfilling 
his duties admirably and to the 
satisfaction of everyone concerned. 

In the early part of 1885 the 
directors of the London and South- 
Western Railway, their general 
manager, Mr. Archibald Scott, hav- 
ing retired, were in search of some- 
one to take his place. They 
approached Mr. Scotter, who ap- 
parently was largely influenced in 
his decision to migrate to the new 
line by Sir Edward Watkin, who 
must have appreciated at their 
proper valuc the talent and ability 
of his goods manager, and have 
generously realised—for he was 
sorry enough to lose him—that 
they would have far more scope in 
the position of general manager to 
the South-Western Railway than they possibly could in 
the comparatively minor position of goods manager on 
the “ M.S. and L.” How great was the foresight of the 


South-Western directors and of Sir Edward was amply | 


proved by subsequent events. 

When he undertook the new work the reputation of the 
London and South-Western Railway was anything but of 
ahigh order. In fact, it was stigmatised as being the worst 
inanaged line in the kingdom. Certain it was that its con- 
dition left much to be desired, and it required no inconsidera- 
ble amount of courage to undertake the work of putting it in 
order. But exactly the right man had been acquired. His 
influence began very soon to be felt. His policy was to give 
the travelling public as many facilities and convenience as 
possible for their money and nottostarvethem and treatthem 
in the niggardly fashion as had, unhappily, been the practice 
before he took up the reins of power. With a wonderful 
grasp of the whole system he early saw in what districts 
improvement and consolidation might be brought about, 
and one by one practically all his ideas were put into 
operation. He foresaw that to bring about improvement 
money must be spent, but spent judiciously. He pulled 
down obsolete stations and erected in their places new 
buildings with an eye to future increase in traffic; he 
widened the line and acquired new and up-to-date rolling 
stock, and so added to the comfort of the passengers that, 
from having the worst, his company came to have one of 
the best reputations of any British line. This naturally 
reacted on finances. The money spent had been so 
judiciously laid out that instead of the expenses increasing 


they steadily went down until the line became one of the 
highest interest earners in the country. Sir Charles 
always appeared to know what.would please the public. 
| On one occasion he turned a fall in receipts of £10,000 
| from second-class passengers in one half-year into an 
increase of £26,000 in the next by reducing the charges 
| for this class. Then, too, he seemed to have a prophetic 
instinct as to whether small privately-owned branch lines 
| should be purchased, or whether extensions were neces- 
; sary, for in all he did or advised he was wonderfully 
| successfully. 

| As with internal management, so it was with the 
| direction of the wider interests of the Jine. Perhaps the 
| greatest work of his life was the persuading of his 
directors to acquire, in 1892, the docks at Southampton. 
Any man less bold than Sir Charles might well have 
| shirked this step. The accommodation, facilities, and 
equipment of the port were in a condition which was 
far from being first-class. Steamship lines were 
turning from it and refusing to call. The depth of 
water was inadequate for even the vessels of that day. 
The P. and O. Company had left and gone to London, 
| and altogether affairs were in a by no means flourish- 
| ing state. How-great a change has been wrought! It 
is not within the scope of this article to trace its 


improvements Southampton has been brought up to the 
level of a first-class port and has succeeded in ousting 
from Liverpool much of her American traffic. It is 
not too much to say that had it not been for Sir 








SIR CHARLES SCOTTER 


Charles Scotter this tremendous development—which 
even yet has not reached its tinal stages—would pro- 
bably never have taken place. We believe we should 
be right in going farther than this, and saying that to Sir 
Charles alone is wholly due the honour of having con- 


reaching scheme. 
a first-class port within two hours run of the metropolis 
can be well imagined. 

Nor was this the only direction in which Sir Charles’ 
unerring instinct led him. He was always on the look- 


sphere of action of the London and South-Western Rail- 
way. To him is attributed the initiation of the Waterloo 
and City Railway, which, though constructed by a sepa- 
rate company, was taken over and run by the South- 
Western as soon as it was completed. Though naturally 
not so good as having a terminus nearer the centre of the 
City, this new link increased the traffic on the main line 
considerably and induced many City men to live along it. 
Sir Charles is also said to have induced the National Rifle 


thus adding another to the many special places along the 
line. Other instances similar to the foregoing might be 
| adduced, but we have said enough to indicate the sterling 
| abilities of the man. 





| We should not omit to mention, however, the privilege | 
ticket system for railway servants, for the introduction of | 
By means of this | 


| which he was primarily responsible. 
| the workpeople and their families are on certain occasions 


out for anything which would enhance the usefulness and | 


Association finally to decide upon Bisley as its home, | 


enabled to travel not only over their own particular 
system, but over the lines of other companies at greatly 
reduced rates—one-fourth fare, to be particular. Sir 
Charles, after vainly endeavouring to persuade the general 
managers of other companies to fall in with his proposals, 
determined at all events to put it in force over the South- 
Western line. The concession was received with such 
delight by the men and made such a stir that the other 
railways were forced to follow suit, and Sir Charles’ name 
as its introducer will long be remembered with gratitude. 

After just over twelve years’ service—it is curious how 
the twelve-year period recurred in his life—Sir Charles 
resigned the general managership in 1898. He had pre- 
viously in 1895 received the honour of knighthood from 
Queen Victoria, and was subsequently created a baronet 
by King Edward in 1907. He was intimately connected 
with practically every railway development of his time. 
Outside his own particular line he was called upon to 
report on the railways of Egypt, and more recently he had 
been chairman of the Vice-regal Commission on Irish 
Railways and of the Railway Companies’ Association. 
He identified himself with every institution founded for 
the betterment of the officials and men of his company, 
and notably so with the Widows’ and Orphans’ Society 
and the New Orphanage at Woking. He was a Lieut.- 


progress after the taking over by the railway company, | Colonel in the Railway Engineer and Volunteer Staff 
and it must suflice to say that by a gigantic series of | Corps, and was a member of the Permanent Railway 
' Council. 


His loss will be very widely felt. 
ROBERT JORDAN. 

There died at his home, Malpas, Mon., on Wednesday 
last, Mr. Robert Jordan, one of a 
family of distinguished engineers 
long associated with Monmouth- 
shire. Mr. Jordan was a Fellow of 
the Geological Society, and had 
taken a prominent interest in many 
of the leading points of the steel 
industry, which has been revolu- 
tionised since the days of Bessemer 
and of Thomas Gilchrist and others. 
He had attained the age of 78, and 
of late years had retired from the 
more prominent positions of mining. 





MANCHESTER ASSOCIA- 
TION OF ENGINEERS. 


ON Saturday, the 10th inst., Mr. John 
L. Milligan read a paper on ‘‘ The 
Structural Engineering of Motor Cars’’ 
before the members of the above 
society. The author dealt briefly with 
the design and construction of petrol 
engines, gear boxes, axles, springs, and 
wheels. With regard to the engine it 
was pointed out that the most impor- 
tant loaded member was the crank 
shaft, and trouble was sometimes 
caused by the fact that an increase in 
the elastic limit is accompanied by a 
very slight increase in its transverse | 
modulus of elasticity which causes the 
shafts to be too springy. The shaft, 
remarked the author, is in the same 
state as a loaded spring, with a natural 
time of free oscillation dependent on 
the diameter, length, mass and co- 
efficient of transverse elasticity, which 
time is approximately the same for 
mild and every other kind of steel. 
This natural period is well within 50 per 
second in some cases. If the engine 
speed is such that any of its periodic 
impulses have the same time as a 
crank shaft period the amplitude of 
vibration goes on increasing like the 
working up of a swing boat. The 
acceleration of the mass of moving 
parts rises, and, hence, the shaft 
stresses and bearing pressures on the 
crank and gudgeon pins rise also until 
there may be actual reversal of bearing 
pressure which causes a serious knock- 
ing. The continually vary'ng angles 
of the cranks throw the engine out of 
balance, causing vibrations of the 
whole engine. This knocking will 
occur through a range of perhaps 20 
revolutions per minute, and is termed a threshing point. Such 


| points ofmore or less importance occur at well-marked speeds in 
| all petrolengines. The methodsof preventing orcuring thresh- 
ing are the lightening of the crank pinsand reciprocating parts, 


| 
ceived and brought well-nigh to conclusion this far | ing the stroke, driving the valve gear from the fly-wheel end, 
The advantage to the railway of having | using spring drives to the valve shaft or chain drives, or by load- 


stiffer shafts, shortening engines by using ball bearings, shorten- 


ing up the crank pins or webs with balance weights so that the 
threshing point is lowered out of the useful range. Allud- 
ing to gear-boxes, the author said the chief advantage of the 
sliding tooth gear was its simplicity, lightness, cheapness, 
| and freedom from adjustment, its adaptability to ball bear- 
ings and the possibility of keeping the shafts short. ‘he 
chief engineering trouble in gear-boxes, he said, was noise 
when on low gears, as there were frequently between 400 and 
800 teeth passing per second, bringing any note well within 
musical range. ‘The author passed very lightly over the live 
axle and methods of driving, but mentioned the significant 
fact that there are no worm-driven cars except those of 
British manufacture. It was not improbable that over one- 
half of this year’s output of British cars would be worm-driven. 

Speaking of springs, the author mentioned that these are 
| universally of the laminated type, though there was a tendency 
of late to anchor the ends of rear springs by spiral or clock 
springs having a short period, in order to accommodate the 
smaller shocks. The usual periodic time for back springs is 
from 80 to 100 per minute, and from 120 to 140 per minute 
for front springs. The author said that the periodic time of 
a spring was dependent solely on the deflection under the 
load carried. It had no reference to other factors, and the 
aim of spring designers should be to obtain the most 
economical use of spring steel to give the periods mentioned. 
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WOODEN BRIDGE OVER THE PO UNDER CONSTRUCTION 


THE TURIN EXHIBITION. 





In the month of April next year will be opened at Turin 
a universal and international exhibition to commemorate 
the fiftieth anniversary of the Kingdom of Italy. As Rome 





of this bridge, which extends a considerable distance over 
the embankments, cannot be far short of 300m. The 
bridge is built of wood, and over the river it has five 
spans. The roadway is supported by four sets of four 


| piers, each pier being built of four vertical timbers braced 


| 


cannot be left out of this commemoration it will hold a | 


simultaneous exhibition devoted to the pictorial and | 
| and plates. 


|The method of constructing the upper 


decorative arts and to archeology. Everything relat- 
ing to industry, science and the mechanical arts will 
be centred in Turin. The programme is remarkably 
comprehensive, there being 26 groups, each of which is 
divided into a number of classes. The denomination of 
the groups is as follows :- (1) Industrial, commercial and 
agricultural instruction ; (2) measuring instruments and 
scientific apparatus ; (3) photography and its applications ; 
(4) general mechanism ; (5) electricity; (6) public works ; 
(7) transport; (8) marine navigation; (9) aerial naviga- 
tion; (10) postal service ; (11) sports ; (12) the modern city ; 


| by diagonals. 


(13) decoration and furnishing of houses; (14) musical | 


instruments; (15) woods and forests; (16) agriculture 
and agricultural machines ; (17) food-stuffs; (18) extrac- 
tive and chemical industries; (19) textile industries ; 
(20) costumes; (21) jewellery; (22) leather industries; 
(23) newspapers and printing; (24) social economy ; 
(25) colonisation ; (26) naval and military material. 

The Exhibition is situated on the outskirts of the city 
on both sides of the river Po, where it flows through a 
narrow valley. Many of the buildings are therefore 
being constructed upon terraces, which will make the 


general effect distinctly pleasing. The area included in | 
the Exhibition reaches a total of 1,000,000 square metres, | 
so that it will be one of the largest exhibitions ever | 
held. The space covered amounts to 280,000 square | 


inetres. The buildings are practically continuous on one 


side of the river for a distance of about a mile and a-half, | 


and on the other side they are arranged in groups, or are 
isolated amongst gardens and plantations. 


As the river | 


Po is very shallow in its passage through Turin it has | 


been deepened by dredging, and the water level raised by 


dams to allow of a service of motor boats, while it is | 
| indeed, that the buildings may now almost be regarded 


intended to make a feature of nautical displays. 


There is only one permanent bridge across the Po at | 


this point, and others are, therefore, being constructed, 
the largest of these being built with two levels, the 


lower one for moving platforms and the upper one for foot | to ceiling with brickwork and plaster. 


by horizontal pieces, which also hold beams inclining out- 
wards to take thrust. All connections are by iron bolts 


platform is 
peculiar. From each side of the lower platform rise 
vertical beams to the height of the upper roadway. 
Half way up they are connected horizontally, so that the 
lower half constitutes square sections which are braced 
Across the tops of the vertical beams are 
placed transversal timbers upon which the footway is 
laid. These timbers extend outwards each side, and they 
are joined by inclined pieces abutting upon the top of the 
horizontal timbers. Thus on the lower square sections 
are superposed transversal triangular sections which 
extend over the greater width of the upper footway. 
There is a seriousness and solidity about the design and 
execution of this work which are often wanting in tem- 
porary exhibition structures. The river Po occasionally 
changes from a quiet stream into a swollen torrent, and 
constructions of this kind cannot be left to chance. The 
other footbridges are of much lighter build, the footway 
being simply supported on six piers formed of a number 
of timbers set close together in a line and braced and 
joined about half way up by a horizontal timber froin 





Each set of four piers is braced by diagonals. | 


which diagonals spring out on either side to the platform. | 


Wood is used very extensively in the construction of 
the buildings. 
Exhibition, special precautions are being taken to render 
all the material fire-proof. 
of the buildings, both inside and out, has been sprayed 
with special flame-resisting solutions. Further, all the 
cane backing, which forms the support for the plaster 
work, is rendered flame-proof before the plaster is applied. 


As the result of the fire at the Brussels 


The whole of the framework | 


In the British section unprecedented precautions have | 
been taken to prevent damage by fire; such precautions, | 


as permanent. The whole of the structures, which are 


practically isolated, and which have a road for fire engines | 
| right round them, have been lined throughout from floor | 


All the floors have 


trafiic. The width of the river is 120 m., and the length | been rammed solid with earth under the boards, and all | 








GENERAL VIEW OF BRITISH SECTION 
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CENTRAL GALLERY, MACHINERY HALL 


the ceilings are made of metallic lathing covered with 
plaster. Even should a fire break out in this section it 
would be confined to a very small area. 

The Exhibition authorities some time ago instituted a 
competition for the best method of fire-proofing wood and 
other inflammable materials. Two chemical solutions 
were chosen, and all material likely to catch fire was 
treated with one or other of these. Outside woodwork 
has been protected with asbestos paint. A large reservoir, 
capable of containing nearly 44 million gallons of water, 
is to be kept constantly filled even when it is being 
drawn upon. This reservoir will be connected to the fire 
mains throughout the Exhibition, and the pressure in 
these will be kept at 90]b. per square inch. An army 
of firemen will be also in constant attendance. There is, 
moreover, a fully equipped fire station in the British 
section as well as in the grounds. 

So far as we could see, the only example of armoured 
concrete was the construction of the Palace, in which will 
be demonstrated the art of printing. The architecture of 
this is quite distinctive, and in fact the character of the 
buildings throughout differs from the orthodox exhibition 
style of architecture, most of it being genuinely Italian, 
the official buildings in particular being designed in the 
best style of Italian architecture. The entrance to the 
Palace of Typography is composed of a huge arch of 
armoured concrete, with a smaller arch within it, and 
joined by galleries on each side. Although it is impos- 
sible, in the present state, to obtain an adequate idea of 
the appearance of the finished building, it is, nevertheless, 
clear that this construction will offer an excellent 
example of what can be done in the way of imparting an 
air of lightness and solidity to arches of armoured con- 
crete. 

Upon the site of the Gallery of Electrical Engineering 
formerly existed a lake which has been drained off, and 
the floor of the kall will be laid upon massive piers of 
concrete blocks which are apparently carried down to a 
considerable depth. Upon each pier is erected a standard 
rising to the roof. The lower partof the standard is built 
up of light steel sections, stayed by diagonals, and narrow- 
ing to the point where the standard joins the gallery running 
round the central bay. From here to the roof the standard 
is of uniform square section. There are three large bays 
well lighted by a partially glazed roof, and judging from the 
area of the building it is evidently expected that the dis- 
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play of electrical machinery will be a particularly exten- 
sive one. In a line with the Gallery of Electrical 
Engineering is the Gallery of Machinery in Motion, which 
is of larger area and impresses one with the length of the 
pays, these being more than 200m. long. There is 
nothing particularly noteworthy about the construction 
of this building, except the air of spaciousness provided 
by the lightness of the supporting columns and the 
absence of anything which will obstruct the view. 
Adjoining the machinery hall is the British section. 
This oceupies a very fine situation, with a highly decora- 
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spective of pavilions of different nations, each having a 
distinctive style of architecture, and the general effect 
is decidedly superior to anything one is accustomed to 
see at international exhibitions. Judging from the 
present state of the buildings, we should think that 
nothing like it has been seen since the Paris Exhibition of 
1900. An uninterrupted line of buildings is constituted 
by the pavilions of the United States, Germany, France, 
Belgium, and the South American Republics. The 
French pavilion is particularly pleasing in its style and 
arrangement, but much could be said of the architectural 
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GENERAL PLAN OF TURIN EXHIBITION 
1. Art applied to Industry. %. British Colonies, 16. Industrial Manufactures, 
4, Hungary, rs 10. India, 17. Agriculture and Agricultural 
}. French Colonies, 11, Ministry of Publie Works. 18, Military and Naval, 
i. Instruments of Precision, 12. Transport, 19, Siam. 
‘, Electricity. 13. Railway Material. 20. Footbridge over the Po, 
6. Machinery in Motion. 14. Temporary Bridge over the Po, 21, Germany. 
7. he Art of Printing. 15, Quay for Motor Boats, 22. France. 


4, (ireat Britain. 


tive facade flanked on each side by galleries with colon- 
nades, forming the arc of a circle and terminating in 
dome-covered loggias. The frontage is surmounted by 
the large dome of the central hall. Immediately in front 
are balustrades and fountains sloping down towards the 
gardens and parks which descend to the Po. Behind the 
palatial entrance there is a vast circular hall with dome 
which communicates with a long series of galleries of 
similar construction to the machinery hall. As the 
machinery in motion will be collected in this Jatter 
building, there will obviously be ample space for the 
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PLANT FOR THE PRODUCTION OF SUPERPHOSPHATE OF 


British mechanical exhibits. On the whole, the British 
section seems to be particularly favoured as regards 
situation, area, and general arrangement, and if the 
exhibits are as noteworthy as those at Brussels, it will 
constitute one of the principal attractions. The organisa- 
tion of this section has been taken in hand by the Exhi- 
bitions Branch of the Board of Trade. Right at the end 
of the Exhibition grounds is a railway hall, with 
galvanised iron roof supported on standards composed of 
light girders. This roof covers fourteen tracks, and is 


about 300 m. long. 
The opposite side of the Po offers a remarkable per- 





features of all these edifices. The system of construction 
employed is the same in all the pavilions. 

Wood, treated with a fire preservative solution, as above | 
explained, is used almost exclusively in the Exhibition , 
buildings, the main skeleton of the structures being com- | 
posed of hewn fir trees filled in between with a lighter | 
framework to receive the cane netting which forms the | 
support for the plaster facing. All the ornamental 
features and statues are in “ staff,’ such as is usually 
employed in exhibition buildings. The German pavilion 
occupies a long stretch of river frontage, and is composed 


| 
Elevation on Line A.B.C.D.E.F. 


Exhausting fan 


| other interesting features of a popular character. 


End Elevation from G. 





What, 
however, will probably distinguish the Turin Exhibition 
from most others is that it will be entirely ready by 
the opening date in April next. All the buildings are so 
far advanced that there is every prospect of their being 
completely finished before the spring, so that the 
preparedness of the Exhibition will depend upon the 
exhibitors themselves. 

We may add that space has been allotted to Germany 
to the extent of 5000 square metres in the mechanical 
department and 2200 square metres in the electrical 













23. Belgium. 

Machinery. 24. Brazil. 
25. Latin America—Urnguay, Ecuador, &c. 
26. Argentine Republic. 

. Footbridge over the Po, 

28. Railway Entrance for (ioods, 

29. Monumental Bridge over the Po. 


section. The United States have been allotted 3800 
square metres, Switzerland 3000 square metres, France 
2060 square metres, Belgium 1400 square metres, and 
Hungary 860 square metres. Italy herself will have 
three departments—one of 4900 square meires for 
machines, a second of 3600 square metres for electricity, 
and 2000 square metres for machinery inherent to the 
spinning and weaving industries. 
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of a number of small rooms opening out from a central 
hall with dome, while at the opposite end there is a long 
hall which will probably be devoted to machinery. 
Beyond the German pavilion is a group of buildings for 
manufactured industries, naval and military armaments, 
and agricultural machinery. 

As every exhibition must have special attractions, so 
the Exhibition at Turin will possess a huge waterfall down 
the side of the hill overlooking the Po, and directly 
opposite the end of the principal bridge. It will also 
include the medieval village and castle which has long 
been one of the attractions of Turin, and will possess 





End Elevation from H. 











LIME 


A NEW PLANT FOR THE PRODUCTION OF 
SUPERPHOSPHATE OF LIME. 


THE production of the chemical manures now so largely 
used in the agricultural world has given rise to the need of 
machinery which will enable chemical manufacturers econo- 
mically and conveniently to turn out these products, and of 
late years considerable ingenuity has been exercised in this 
direction. In designing machinery of this class three 
principal conditions have to be met :—(a) Cheap movement 
or transportation of the raw material, (b) cheap and efficient 
grinding, and (c) the efficient mixing, excavating, and storing 
of the manufactured product. 











646 


THE ENGINEER 


Dec. 16, 1910 


— 








A few days ago we were invited to the works of W. J. 

Fraser and Co., Limited, of 98, Commercial-road, E., for 
the purpose of inspecting a large and modern plant which is 
being manufactured for the production of superphosphate of 
lime, and, in view of the fact that this possesses some novel 
and up-to-date features, some particulars relating to it may 
prove of interest to our readers. First of all, however, 
we may briefly outline the processes involved. The raw 
phosphate material is brought to the chemical works either 
by steamer or rail, according to the situation. It should be 
unloaded direct into conveyors, preferably of the band type, 
which convey the material direct to the storage sheds, where 
it is stored in large heaps. From these it is shovelled into 
bogie trolleys running on light rails, which latter can be 
moved about the sheds to any desired place. After these 
trolleys are unloaded they are wheeled to the bogie hoist, 
marked A on the accompanying drawing, and from this point 
the material should not again be handled by manual labour 
until it is turned out on the heaps in the finished state. The 
grinding of the rock to the required fineness is probably one 
of the most important questions in the manufacture, both 
from a chemical and engineering standpoint. 
_ In the plant about to be described, this part of the process 
is carried out in a distinctly advanced manner as compared 
with the methods employed in the older manure works, and 
it is claimed to effect a large saving in power, repairs, and 
labour. Apart from the question of economy, chemical 
reaction is said to play an important part as regards the 
structure and composition of the ground phosphate, and the 
various grinding systems are believed very considerably to 
influence the action of the sulphuric acid in the after-part of 
the process. It is desirable that the resulting product should 
not have differing percentages of insoluble phosphate of lime, 
which has no value for agriculturil purposes. It may also 
be stated that this is also greatly influenced by the subse- 
quent treatment of the materials. The structure of the 
resultant material should be distinctly crystalline, and the 
percentage of impalpable powder which results from any 
grinding action should not overbalance the amount of fine 
crystalline particles of the ground phosphate, and both 
should be loosely mixed with each other, so that the residue 
upon, say, a 100-mesh sieve, should be fine and regular, and 
capable of passing through a 60-mesh sieve. 

The grinding plant described below, and shown on the 
a scompanying drawing, is the one mostly used in all the new 
chemical manure works both in England and on the Con- 
t nent, and is manufactured by Mr. C. Von Grueber, of 31-33, 
High Holborn. A free moving grinding ring rotates in a 
vertical plane, and is supported by three grinding rolls, which 
press against the interior surface of the grinding ring. A 
strong spring pressure enables all the surfaces to adjust their 
relative positions in accordance with the crushing and grind- 
ing work done between their surfaces. This principle is a 
considerable advance on the older systems, in which a more 
positive motion of the grinding parts against each other is 
adopted. The makers of this new plant maintain that in 
those older systems of grinding shocks and vibrations were 
transmitted to all the parts, to the detriment of the bearings. 
and necessitating heavy foundations and increased cost of 
upkeep. The danger in giving the grinding parts a more 
yielding support to counteract these defects lay in the possi- 
bi ity of losing a certain amount of power, and in order to 
obviate this the grinding rolls have been made to act against 
an annular ring, which is free to move slightly in all direc- 
tions, and is kept in rotation to serve as a supporting surface 
for a certain layer of material to be ground and main- 
tained thus by the centrifugal action of this ring. The 
result is that each shock which acts on one roller 
counteracts upon the ring, and is transmitted to the 
other two rollers. We are told that this type of mill, which 
is known as the Maxecon Kent mill, takes a certain fixed 
umount of power which is never exceeded. By altering the 
tension on the springs, any degree of grinding can be 
obtained up to an impalpable powder. 

The raw phosphate, after having been brought from the 
heaps on the bogie trolleys to the hoist A, is taken up the 
hoist to near the top of the plant, where it automatically tips 
itsload. The hoist is then stopped, and afterwards the bucket 
is lowered down again to its bogie, when it is automatically 
released ready for the next wagon. The grate B in the bin 
only allows pieces of material under 6in. long to pass 
through into the automatic feeder B'. The larger pieces 
fall down into a special type of rock crusher D. The function 
of this crusher—the jaws of which can be adjusted—is to 
produce a more regular size of material. From the crusher 
the material falls into the boot of the elevator E. The 
material that falls into the bin B, passes through the auto- 
matic feeder B', which allows all material of inch size and 
less to pass to the boot of the elevator E and the larger 
lumps to the crusher D. The elevator E also receives all the 
reaterial that passes through the mill C. The elevator E 
takes the crushed material up to the screens F, which are 
generally fixed in pairs and of the vibrating type. They are 
inclined at an angle of about 45deg., and arranged to work 
in pairs or singly. The fine phosphate separated out by the 
screens F falls into the screw conveyor F', whilst the tailings 
fall into the bin G and from thence fall back into the grinding 
mill C. The ground and screened phosphate is taken by the 
screw conveyor F' to the elevator H, and from there into the 
storage bins I’ I" or I"'!, according to the quality of 
rock being ground. Here the first part of the operation is 
complete. 

In the older chemical manure works all this part of the 
operation entails considerable labour, and is a very dusty 
undertaking. With this new type of plant, however, all this 
trouble is eliminated, for the parts are enclosed and a special 
dust-collecting plant is used. This latter consists of a dust 
collector K and a fan L. To the former all the various parts 
of the plant are connected, and all the dust is so drawn off. 
This arrangement is said to have a very beneficial effect on 
the grinding, as well as on the screening. The dust so 
collected is automatically discharged into the elevator H, 
mixed with the ground material, and finally discharged into 
the bins I’ I’ or I'", as required. From the fore- 
going it will be seen that, with the exception of feeding the 
rock hoist and the act of attending to the machinery, the 
entire plant is automatic. It will be gathered that the 
various parts of the plant are worked by electric motors. 

As regards the second part of the process, there are some 
special features about this plant, and these form the subject 
of patents which have been granted to the firm of W. J. 
Fraser and Co, In the old works, the ground phosphate was 
weighed out in 1 cwt. sacks by manual labour, taken to the 
top of brick chambers or dens, and there mixed. with 





measured quantities of acid. It was then allowed to run 
into chambers, where it was allowed to set, and the next day 
workmen went in and dug it out with shovels into barrows in 
an atmosphere of steam and intense heat. Next it was 
taken to a disintegrator, screened, and wheeled to the storage 
heaps. In the plant now being described, however, the phos- 
phate and acid is accurately weighed in special automatic 
weighing machines, mixed in specially designed mixers, and 
then run into patented dens, excavated by machinery, and 
delivered up to the storage heaps by conveyors and mono-rail 
wagons. 

Underneath the bins I' I'' I'" there are screw con- 
veyers which take the different sorts of phosphate—where 
more than one kind is used—to a patented measuring and 
mixing machine M. This can be adjusted to pass 1, 2, or 
3 different qualities of ground rock in any proportion re- 
quired by the chemist and delivers it already mixed into the 
elevator N. It is taken to the top of the dens and delivered 
into a bin O above the weighing machine. From here it 
flows into the automatic phosphate weighing machine P,and 
is afterwards carried by a conveyor to the mixer R. Theacid 
is brought from the acid works and delivered into storage 
tanks on the ground level. These tanks are provided with 
means for bringing the acid to the required temperature and 
specific gravity. The acid is then pumped by a specially 
designed rotary pump to a small storage tank over the 
acid weighing machine. The automatic weighing machine 
Q is connected to the phosphate weighing machine P, so as 
to insure that they work in unison, and that it is not pos- 
sible to get an extra charge of ground phosphate or acid into 
the mixer R. The machine is fitted with a counter, so that 
the number of charges passed through can be checked. The 
weighing machines automatically discharge their contents 
into the cast iron mixer R about every 14 minutes, where it is 
thoroughly stirred. The attendant then lifts a plug which 
allows the contents to flow into the cylinder 8. With this 
method it is claimed to be possible to weigh and mix 20 to 
25 tons per hour without any dust or dirt, and with only 
one man in attendance. 

The mechanical excavation of superphosphate of lime has 
presented many difficulties. First, there is the trouble of 
getting the material away without any rubbing action, 
which spoils its physical condition. Secondly, there must be 
no undue pressure, for this is apt to spoil the chemical con- 
dition, and, thirdly, there is likely to be trouble on account 
of the corrosive action of chemicals and gases. The Beshow 
and Milch patented dens used by Fraser and Co. areclaimed to 
entirely overcome these difficulties. The Milch den is the 
form shown in the drawing at S._ It consists of a cylinder 
constructed of boiler plate, and mounted on cast iron wheels 
running on rails, and stands inside a brick chamber. The 
cylinder has an opening all along the top and bottom. 
During the process of filling, the bottom opening is closed by 
means of heavy wooden doors mounted on hinges and 
fastened by means of strong iron cotters. The doors shut 
up between pairs of T-iron rings, which are riveted 
round the cylinder in order to strengthen it. The back 
end of the cylinder is permanently closed by a steel 
plate riveted on. The front end is closed during filling 
by means of a strong wooden door, which is fastened 
to the angle iron ring with cotters. Cast iron brackets with 
gun-metal liners are riveted on each side of the cylinder. 
One of these brackets on each side is provided with a square 
thread, and a long screwed shaft works in this thread on each 
side of the cylinder. These screwed shafts are revolved by 
suitable gearing. T is a revolving knife of rather less 
diameter than the cylinder. This knife is revolved by the 
same shaft that works the screws at a speed of about 50 revo- 
lutions per minute. The cylinder S having received its 
charge, which may be from 15 to 40 tons, accord- 
ing to the size, is then allowed to stand for a short 
time for the reaction to take place. The front door is 
then opened and the bottom doors are dropped on their 
hinges. The work of excavating can then be commenced, 
and the machinery is started. The screws at the sides of the 
cylinder slowly draw out the latter against the revolving 
cutter, and the material in the drum is shaved off in a very 
fine powder. At the same time the material is subjected toa 
current of air, and the superphosphate of lime falls inside the 
cylinder in a fine shower and drops down into the special 
conveyor U. A powerful fan is situated at V, and con- 
nected with the brick chambers by means of air ducts, and 
also to the absorption towers. This fan is used to draw 
off the gases generated during the process of mixing, and 
to create a current of air during the prozess of cutting 
out. Having obtained the material at this point in an 
almost perfect condition, it is necessary to transport 
it quickly to the storage sheds, as at this point the material 
can easily be spoiled. A special pan conveyer U has been 
devised for this purpose, which takes the material up to a 
suitable point ready for the mono-rail system, which 
deposits it in the storage sheds. 

The power used in working the latter part of the plant 
from the three bins I’ I" I'" onwards is under 
50 horse-power for the largest size. The wear and tear, we 
are told, is negligible, and a plant making 160 tons of 
material per day can be worked by four men, thus showing 
a great saving as compared with the older works, to say 
nothing of the much healthier conditions which the men 
work in. 








DOCKYARD NOTES. 





EXPERIMENTS in wireless telephony, which have been 
carried out by the French battleships Justice and Verité, have 
given excellent results. It was found that conversation could 
easily be heard at a distance of 72 miles. 





THE Dante Alighieri, the first of the new type of Italian 
battleships, which was recently launched, is attracting much 
interest on account of her arrangements of triple turrets. 
The ship displaces 19,250 metric tons, and is 510ft. long with 
85ft. beam, and a mean draught of 26ft. The armour is 10in. 
thick amidships, tapering to 6in. forward and 4.7in. abaft, 
while the turrets have 10in. armour, and the conning tower 
12in. The main armament consists of twelve 12in. 47-calibre 
guns mounted in four trip'e barbettes on the middle line 
The projectiles of these guns weigh 900 1b. The secondary 
armament consists of twenty 4.7in. 50-calibre guns and 
sixteen 3in. The ship will have five searchlights, and there 
will be, for the first time in the Italian navy, Bullivant 





torpedo nets. She will have four torpedo tubes, two forward 
and two aft. Her estimated speed is 21 knots; more jg 
probable. 


THE Schlesische Zeitung, which is almost invariably 
well informed on naval and military matters, states that 
Germany’s present 30.5 centimetre guns must be regarded 
only a step to the bigger guns of 35 centimetres. Tj. 
increase, it adds, has been rendered necessary by (reat 
Britain’s latest big guns. : 


THE new cruiser Bristol was to carry out acceptance tria|s 
as follows :—December 14th, navigating party to Join ship at 
Clydebank ; December 15th, ship leaves Clydebank at 9 a.m. 
for acceptance trials, adjustment of compasses and firing of 
port No. 4 4in. gun. If the trials are satisfactory the ship 
will be handed over to the Admirality. On delivery from t|)» 
contractors, about the third week in December, the new cruiser 
will be commissioned at Devonport for service in the S cond 
Division of the Home Fleet, relieving the Talbot. The crew 
will be drawn from the Davonport depét. The Talbot on 
being relieved will be reduced to nucleus crew at Devonpor: 
for service in the Third Division of the Home Fleet (Deyo, 
port Sub-division). When this change takes place there wi|| 
be four ships of the ‘‘Town”’’ class attached to the Battle 
Squadrons of the Home Fleet, the others being the Gloucester, 
Liverpool, and Glasgow. 





THE new cruiser Indefatigable’s trials are said to havo 
demonstrated that she is a very fine sea boat in rough 
weather. The Indefatigable, by the way, is a ship about 
which very little is known. There is a sort of idea that she 
is something altogether superior to the Invincible class 
where, as a matter of fact, she is merely a slight develop 
ment of them. The principal -differences are that she js 
25ft. longer, thus avoiding the cramped position of the amid 
ship turrets, which is the weak point of the Invincibles. She 
is 18in. wider, which makes her a trifle finer than the Invin 
cibles. She has 2000 more horse-power, and as she is 1500 
tons heavier it is improbable that she will prove to be 
materially faster than her predecessors. This is a fac! 
which should be kept in mind, because unless she attains a 
very high speed quite a number of people will imagine her to 
be a failure. 





REMOVING THE WRECK OF QuEBEC BripGe.—In describing the 
process of removing the wreck of Quebec Bridge in our issue of 
November 18th we stated that the necessary oxy-acetylene plant 
was supplied by the Linde British Rofrigeration Company 
Limited, of Montreal. Weare asked by the Linde Air Products 
Company, of Buffalo, N.Y., to state that it supplied the plant 
and not the firm we mentioned. 


A New Mernop of drying humid walls, devised by a 
Belgian architect, M. Knappen, consists in embedding inclined 
porous tubes in the walls, the direction of the tubes in plan beinz 
perpendicular to the wall surfaces. By capillary action these 
tubes continually absorb moisture from the wall, for the air which 
they contain, being in the same hygrometric condition as that of 
the interior of the building, is relatively dry, and readily takes 
np moisture. The act of vaporisation ensuing therefrom reduces 
the temperature of the air passing from the tube and being con 
stantly replaced by drier and warmer air. The tubes are placed 
sufficiently close together to leave no intervals between their 
zones of influence. In new buildings the places for the tubes are 
left, but the tubes themselves are not inserted antil the mortar 
has set. It is stated that the method has been tried at Versailles. 


Tue ‘EC, Heracp.”—The second engineering class at Bedford 
Grammar School has started a magazine, the first number of which 

a Christmas number—has just appeared. It isa breezy little 
production, full of fun and chaff, though, apparently, it gets a bit 
personal—we will not say impertinent—at times! The literary 
standard is not exactly what may be called high, but there is 
certainly one passage which will bear quotinz. The editors are 
discussing the foundation of an engineering side at Bedford, and 
they say :—‘‘ It is a magnificent effort in the right direction, The 
British engineer has far too long been despised by his continental 
rivals. The reign of the ‘rule of thumb’ is past, and the 
engineering classes of our school are hoping to dissipate the dark- 
ness in which we have too long lived. ‘Tell it in every form of the 
school : the qualities needed to make an engineer are as good and 
high as those that go to the making of a soldier ; intelligence of 
the first order, combined with the best physical and moral 
qualities. That this fact has so long been overlooked in such a 
school as ours is amazing. Weare not content to pass all our 
mental existence with the myths, legends, and history of Greek 
and Rome. Weare determined to contribute our quota to the 
making of our own history, and instead of idly dreaming, turn 
brains and hands to work.” Well done! 


Tue Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The annual dinner in connection with this Institution 
was held in the Great Hall of the Armstrong College, Newcastle 
upon-Tyne, on Friday, the 9th instant. Colonel R. Saxton White, 
V.D., the President, was in the chair, and there was a very satis- 
factory attendance. The Earl of Durham, K.G., in proposing the 
toast of the ‘‘ North-East Coast Institution of Engineers and Ship 
builders,” said that in the events of the past few weeks he felt « 
certain amount of concern in the fact that the employés in these 
undertakings seemed to have been somewhat unconscious that 
personal rules and conduct were as important in the proper ad 
ministration of business as the care and forethought undertaken 
by the employers themselves It was absolutely necessary that 
the employers should. be masters in their own yards. He agreed 
with the remarks recently made by Sir Edward Grey at Darling- 
ton when he stated that it was essential for masses of men who 
have power that they should not throw away that power by want 
of discipline. Without order, discipline, subordination, and trust 
in leaders a trades union, like a nation or any other mass of men, 
becomes a mob, and, like every mob, such a trades union has the 
ower to wreck and destroy, and not to build up or to conquer. 

he gospel of hate will never build up anything. Referring to 
the spirit of unrest in that part of the country, he thought it wa: 
attributable to the fact that young men were thoughtless, and 
indulged in strikes and insubordination more from bravado and 
the fun of the thing than anything else. What they all desired 
was mutual confidence between employer and employed, recog- 
nition that their interests were alike, and that each depended on 
the prosperity of the North of England. Colonel Saxton White, 
in responding to the toast, paid a tribute to the behaviour of the 
locked-out workmen during the past thirteen weeks, and he hoped 
that the peace terms which had been arranged would be on a per- 
manent basis. Sir Gerald Muntz, in submitting the toast of 
“Trade and Commerce of the North-East Coast,” pleaded that 
some of the energy now devoted by men of all classes and rank to 
sport and games might be turned in the direction of commerce 
and industry, in order successfully to meet the increasing compe 
tition of Germany and the United States, 
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RAILWAY MATTERS. 


AvcorpING to a consular report the United Electric 
'ramway Company of Monte Video, which was formed and 
registered asa British sonpeey in 1904, owns and works 131 kiloms, 

32 miles—of lines in Monte Video, with 195 motor passenger 
cars, and 68 trailers. The system adopted is the overhead single 
trolley, and by the terms of the concession at least two-thirds of 
the employés must be citizens of the country. 


Ir is reported in the Railway Gazette that the Govern- 
ment of Panama have contracted with the Panama Railway 
Company to build a line from the city of Panama to David, the 
capital of the provines of Chiriqui. The distance is about 274 
miles, and it is expec that the route surveyed by the Inter- 
continental Railway Commission in 1893 will be followed. The 
line will traverse a rich district, and will be an important factor in 
the development of a large and fertile section, of the republic. 


Tur effect of the recent strike on the Nord Railway 
continued to be felt until quite recently. The strikers in the 
voods yards had hit upon a new form of sabotage. Instead of the 
wanton destruction of material and plant, they carefully changed 
all the labels on railway trucks. A coal truck intended for Valen- 
ciennes was thus conveyed to Lens when the strike was over, 
while machinery intended for Lens was delivered to Calais, and 
so on. The result of this system on a railway already handicapped 
by insufficient rolling stock was a state of chaos, 


In Russia, particularly in the south-east, brine is very 
largely used for impregnating railway sleepers and telegraph 
poles. Though not so effective a preservative as creosote, brine 
is considerably cheaper. Special impregnating basins have been 
constructed in which the sleepers are placed in rows and allowed 
to remain in the brine for from three to four months, The brine 
contains 164 grammes of saline matter (136 grammes of sodium 
chloride) per litre. The brine does not penetrate far into the wood, 
but the sleepers absorb from 70 to 100 per cent. of their weight. 





WE hear that the Dewsbury Corporation have resolved 
to make application to the Board of Trade for a Provisional Order 
under the Tramways Act, 1870, to empower the Corporation to 
construct a tramway in the borough, commencing in Wakefield- 
road by a junction with the existing tramways of the Dewsbury, 
Ossett, and Soothill Nether Tramways, and proceeding along 
Wakefield-road to its junction with Leeds-road, thence along 
Leeds-road to the boundary of the borough, and to make further 
ind better provision in regard to all tramways belonging to them 


AccorpInG to the Electrical Review an extensive 
scheme of electric tramways serving the four French depart- 
ments of Loire-et-Cher, Indre-et-Loire, Loire, and Eure-et-Loir, is 
on the eve of realisation by the definitive ratification of the 
concession accorded M. Charles Lefebre. The Minister of Public 
Works is now engaged in preparing the decree of ‘‘ public 
utility,” which only awaits the signature of the President of the 
Republic, which will be sought in the course of a few days, to 
become an operative instrument. All the other preliminary con- 
ditions have been completed. 


Ir is reported that plans for a proposed new railway 
from Grassington, in the West Riding, to Scorton Station, near 
Richmond, in the North Riding, were laid before the Richmond 
Rural District Council on Saturday, December 10th. The line 
would be 35 miles in length, and would pass through a district 
rich in agricultural land and minerals. The proposed route 
passes through Coverlade, to Middleham, in Wensleydale, and 
then straight by Tunstall and Catterick, and joins the North- 
Eastern Railway at Scorton Station. It is proposed to lodge the 
Kill in the next session of Parliament. 


A NEW underground electric railway has just been 
opened to serve the Berlin suburban district of Schoneberg, and is 
expected in the course of time to be extended into the inner part 
of Berlin. The railway is claimed to be the first in the world 
which has been constructed for and worked by the local authority, 
which in this instance is the Schoneberg Town Council. Almost 
simultaneonsly with the opening of this line to traffic, the Berlin 
City Council decided to proceed with the long-discussed railway 
between the north and the south, at an estimated expenditure of 
£2,690,000. The length of the railway will be four miles, and the 
number of stations will be eleven. 


THE Electric Railway Journal contains a description 
of a double-truck tramcar driven by Edison batteries, destined for 
one of the New York lines. The battery consists of 190 type A8 
cells. The car is 23ft. long, seats 40 passengers, and is of the 
single-deck pattern on two maximum traction trucks of very novel 
design. These have fixed axles upon which the wheels run on 
roller bearings. The driving wheels are 30in. in diameter, and 
each is driven through a Morse silent chain by an 85-volt G.E. 
1022 automobile type motor. The speed reduction is 3} to 1. The 
weight of the car complete is 13 tons. The maximum speed is 35 
miles per hour. The average power consumption is given as 
650 watt-hours per car mile, and an acceleration of 1 mile per hour 
per second is said to be obtainable on level track. 


Tue Electrical Railway Review states that permission 
has been given for the construction of two underground lines in 
Buenos Ayres to relieve the congested condition of the narrow 
streets of that city. One of the concessions is to the Anglo- 
Argentine Tramway Company, whose general plan is the con- 
struction of a double line uniting the Plaza de Mayo with the 
Plaza Once de Setiembre. The railway is to be 22ft. below the 
level of the street, The tunnel will be formed of walls of cement 
and brick. The cars will seat a maximum of sixty passengers, and 
will be operated on the multiple unit system. The other conces- 
sion is granted to the Western Railway Company, which is 
authorised to extend its present lines from near the Calle Sadi- 
Carnot toa junction with the rt lines of the capital, part of the 
route being on the surface. This company is also to construct a 
tunnel under the Plaza Once de Setiembre, as an extension of its 
lines, to provide for the quick transfer of ers from its 
trains to the underground line of the Anglo-Argentine Tramway 
Company. 


A FIREWALL, stretching across Manhattan Island from 
Ninth to Fifth Avenue, has been completed by the construction 
of the Pennsylvania Station and adjacent buildings, and in- 
surance engineers say a conflagration such as was experienced in 
Baltimore and San Francisco is now an impossibility in Manhattan. 
According to the Ratlway Times, the area covered is something 
over 28 acres, with three levels below the main floor, the lowest 
being 36ft. below the street line. Approximately, there are three 
miles of piping, with 117 hose connections, 24 roof hydrants, and 
12 flush hydrants. The fire brigade organisation comprises 25 
men, divided into three companies, viz., hose wagon company, 
chemical engine company, and standpipe company. In addition, 
tive men, who are expected to report at all fires in advance of the 
regular companies, are especially designated for hand fire 
extinguishers. Special provision is made for plumbers and 
electricians to ‘report at all fires, being subject to the orders of 
the fire marshal, and certain of the elevator lifts are designated 
for transporting the apparatus when required on upper floors, 
A unique feature is found in the tunnel alarms for transmitting 
signals indicating fire and for cutting off current to the power 
rails, There are 116 boxes on this system divided into six circuits, 
each box having two levers, one marked ‘‘ Power” and the other 
“Fire,” the ‘‘ Power” lever automatically cutting off all power 
current in the section directly affected. The watchmen's service 
is recorded on two portable watchmen’s clocks from 28 stations, 
and provides for hourly tours, 








NOTES AND MEMORANDA. 


ON carrying out the well-known experiment of passing 
steam through a mantle surrounding a barometer tube containing 
a small quantity of water, Mr. F. R. Watson found that after a 
certain amount of depression of mercury had taken place the latter 
began to oscillate about a point corresponding to the line of con- 
densed steam in the mantle. During the oscillations thé mercury 
continued to descend as the line of condensed steam descended. 
The experimenter explains the phenomenon on the same basis as 
Griffiths explained the action of a hot air engine. The mercury 
goes through a complete cycle during each oscillation, absorbing 
heat at steam temperature, and giving it out to the cold tube 
lower down. It mes cooled also by the work it does in 
expanding. It is then pushed back up the tube from below, its 
pressure being less than when expanding, because its temperature 
is less, Therefore more work is done during expansion than 
contraction. 


In a variable-speed squirrel-cage induction motor, 
described in the Klectrical World by Mr. R. E. Hellmund, the 
variable speed is obtained by having two 2-speed windings in the 
primary of the motor. These correspond to 24, 16, 12, and 8 
poles, and thus give speeds inversely proportional to these 
numbers. The efficiencies of the motor described are high, and 
compare favourably with the direct-current series motor. They 
are considerably higher than those obtained by operating a direct- 
current motor from the alternating current mains by means of the 
usual transforming devices. The series motor has the advantage 
of being able to run at any speed between the two limiting speeds, 
while the induction motor in practice runs at a few definite speeds. 
The series motor, however, is limited to one speed for each value 
of the torque, but the induction motor can be operated at its 
various speeds from zero to maximum torque. A special form of 
control apparatus is described. 


A rEporT presented by Dr. Otto Klotz to the Inter- 
national Seismological Association leans to the belief that micro- 
seisms, or ‘‘earth vibrations,” are produced by changing 
barometric conditions. Such conditions as he indicates are not 
those due to differences in temperature or to the temporary 
differences produced by the passage of transient cyclonic areas, 
but rather to the disposition of what have been called the per- 
manent cyclonic or anti-cyclonic areas. Such areas usually exist 
over extended areas of the oceans, The ‘‘ microseisms” produced 
by the creation or alteration of these areas represent vibrations in 
vast blocks of the earth’s crust, covering tens of thousands of 
square miles. The nature of the vibrations produced is possibly 
dependent on, or is modified by, marked geological configuration 
and depth. Microseismsare hardly influenced at all by the passage 
of anti-cyclones, and, once these vibratory movements have been 
set up, they may continue for some time after the immediate cause 
of them has passed. 


A DIRECT-CURRENT 1200-volt railway, eleven miles long, 
runs between Johnstown and South Fork, Western Pennsylvania. 
The motor cars are each titted with four 75 horse-power interpole 
motors designed to operate on 600 and 1200 volts; on the latter 
voltage the motors are connected two in series. A feature of the 
control equipment is a commutating switch for changing the 
motor and rheostat connections from the 600 to the 1200-volt sec- 
tions, and vice versd. The switch may be operated pneumatically 
or by hand, and is so interlocked with the controller that the 
latter must be ‘‘ off” before the commutator switch can be worked. 
Energy is supplied from a power-house direct to the trolley line 
without the use of sub-stations. In the power-honse the 600-volt 
generators are connected in series, The insulators for the trolley 
line are not cemented to the pins, but are secured by a washer 
and cotter-pin—an arrangement which facilitates renewals, In- 
cluded in the construction work for the line is a steel viaduct, 
525ft. long. This carries two sets of lines and passes over the 
river Conemaugh and the streets of Johnstown. 


Some figures are given in the annual report of the 
Electricity Department of the Manchester Corporation which show 
the progress made in recent years towards cheapening the engines, 
boilers, and other machinery and plant used in the generation of 
electricity. For example, the costs per kilowatt erected at Dickin- 
son-street, Bloom-street, and Stuart-street stations are respectively 
£20 2s., £17 7s., and £13 9s. Most of the machinery at Dickin- 
son-street is not that originally erected in 1894. On the basis of 
the old ‘machinery the cost would haye been much higher. A 
reason for the exceptionally low cost at Stuart-street may be found 
in the two large turbines there, which are considerably cheaper 
than reciprocative generating sets, Stuart-street has also the 
advantage of large units, which means economy both of capital 
outlay and fuel and operating costs. Thus the fuel cost per unit 
generated is 0.144d. at Stuart-street and 0.197d. at the other two 
stations. The total uperating costs, including repairs, but not 
capital charges, are respectively 0.214d. and 0.345d. Distribution, 
management, and capital costs must, of course, be added, the 
total cost per unit averaging 1.14d., and the revenue 1.26d. Ex- 
cluding capital charges, the total cost amounts to 0.61d. 


AN installation of large boilers was described in a 
recent issue of Power. These boilers are at the Delray station of 
the Detroit Edison Company, two boilers serving a 14,000-kilowatt 
Curtis turbo generator, of which there are to be two in the station, 
and two boilers in reserve. The boilers are of the Stirling type, 
and each has five drums, differently arranged from any other boiler 
of this make, and more resembling the Rowan and Horton boiler 
of 1869. The five drums are each 27ft. Yin. in length, the central 
steam drum being 54in. diameter, and the other 48in. The tubes 
are 4in. diameter. The two mud drums are spread out from one 
another, and placed one on each side of a double grate fitted with 
four Roney stokers, each having a grate surface of 120 square feet 
making a total of 480 square feet, and a ratio of heating surface to 
grate area of 48 to 1. The normal working steam pressure is 
200 Ib. per square inch, with 175 to 225 deg. Fah. superheat. No 
official figures are as yet available as to trials, but the largest load 
carried up to the date of the article from which our information 
is obtained had been 9000 kilowatts on the main turbine, and about 





- 300 kilowatts on the auxiliaries—making a total approximate load 


on the boilers of 12,400 horse-power. The evaporation works out 
atfabout 5-64 1b. of water per square feet of heating surface per hour. 


In the annual report of Lloyd’s Register, recently 
issued, reference is made to the use of internal combustion engines 
for marine purposes. With this type of engine there is consider- 
able difficulty in effecting the reversal of the direction of rotation 
of the engine, and when these engines are used for marine pur- 
poses the astern motion of the screw has usually been obtained by 
the use of toothed wheel gearing. Comparatively recently there 
has been a development in the Diesel oil engine for marine work. 
A 2-stroke cycle has been successfully adopted, and the reversal is 
effected in the engine itself, the crank shaft being directly coupled 
to the screw shaft. The Diesel oil engine is now being fitted to 
three fairly large vessels being built on the Continent under the 
supervision of the Surveyors of L/oyd’s Register. One set is being 
constructed on the older principle of the 4-stroke cycle with single- 
acting cylinders, and will be of about 450 indicated horse-power. 
Another set is being made on the 2-stroke cycle, also single-acting, 
and is intended for a twin-screw vessel, the power being about 900 
indicated horsé-power on each shaft. The third set is being made 
on the 2-stroke cycle double-acting system, each cylinder providing 
two impulses per revolution ; this also will be fitted in a twin- 
screw vesse], the total power being about 1800 indicated horse- 
power. In each of these cases the engines will be directly coupled 
to the screw shafts. A set of internal combustion engines is being 
constructed under the society's survey in this country for. a vessel 
of about 260 tons, 





MISCELLANBA. 


Ir is reported that his Majesty’s destroyer Fervent, 
serving in the 27-knot destroyer division at the Nore, has damaged 
her stern and several bow plates by striking a ship's mooring buoy 
in Sheerness Harbour after dark. The Fervent sprang a leak in 
her foremost compartment and was dry-docked at Sheerness last 
Friday for repairs, which were immediately taken in hand. The 
vessel's stern is twisted to starboard both above and below the 
water line. 


ACCORDING to a consular report for the year 1909 on the 
trade and finances of the Republic of Uruguay, a small ana 
Marconi wireless telegraph station was established at Punta del Este, 
near Maldonado, early in the year. Its geographical position is 
latitude 34.58° 15’ and longitude 54.56° 57’ west of Greenwich. It 
has a radius of 310 miles. Mr. Marconi is said to have under con 
sideration the establishment of a large power station for communi- 
cating direct with Italy, and the Government intend to erect a 
wireless telegraph station on Lobos Island. 


Ir is reported that the Dutch Parliament has just 
agreed to a Bill of much commercial interest to foreigners. It 
enacts that commercial patents which enjoyed no protection what- 
ever in the Netherlands, where any foreign invention can be copied 
or imitated without compensation, shall henceforth enjoy State 
protection on payment of a fee of twenty-five florins. In the same 
way a Bill is pending to protect foreign literature against the 
piracy to which it has always been subject in the Low Countries, 
where anyone could reprint or translate foreign works without 
incurring financial responsibility. 

WE seem, states the Jowrnal of the Royal Society of 
Arts, to be entering upon a period of intensified foreign competition 
in the electrical trade. It is rumoured that the electrification of 
the main line to Brighton is to be undertaken by German manu- 
facturers, and, if necessary, continental banking firms will assist 
in raising the large capital that will be required. Then in the 
tendering for the iarge turbo-generator for the Sheffield Corpora- 
tion the four lowest prices, it is said, were sent in by continental 
makers, and this at atime when home prices have been forced 
below the remunerative level. 


TuHE dredging of the channel up to Buenos Ayres’ to a 
depth of 30ft. at low water will be finished in about three years. 
This deepening is necessary to keep the ocean trade from gomg to 
the port of Bahia Blanca. The dredging will be from the mouth of 
the River Plate to the city, a distance of 40 miles, while the amount 
to be dredged will be about 38,000,000 cubic metres. This new 
channel will preserve the commercial importance of Buenos yyres 
fur many years to come, and the extensive shipping trade the city 
expects to do may be judged from the fact that the contracts fur 
new docks involve an expenditure of £5,500,000. 


“Nortu Dakota Lignite as a Fuel for Power Plant 
Boilers ” is the title of Bulletin No. 2, just issued by the Bureau 
of Mines in America. This bulletin describes a series of tests with 
brown lignite at the pumping plant of the United States Reclama- 
tion Service at Williston, N.D. The furnace was of the semi-gas 
producer type. The results of the tests on the lignite show that 
this fuel, though generally considered unsatisfactory, may be used 
with fair economy under boilers that generate their full rated 
capacity. The tests were conducted by the Technologic Branch of 
the Geological Survey, which is now a part of the Bureau of Mines. 
The authors of the bulletin are D. T. Randall and Henry Kreisinger. 


“Tue Effect of Keyways on the Strength of Shafts,” 
by Herbert F. Moore, has just been issued as Bulletin No. 42 of 
the Engineering Experiment Station of the University of Illinois. 
This bulletin records the results of tests made to determine the 
relative strength of solid shafts and shafts with keyways. Various 
sizes of shafts were tested, and for each size the weakening effect 
of keyways of several proportions was determined. Tests were 
made on shafts subjected to twisting only and on shafts subjected 
to twisting and bending at the same time. The results show that 
the weakening effect of keyways of the usual proportions upon the 
strength of shafts is considerable, a square keyway of the usual size 
causing a reduction of about one-sixth in the strength of the shaft. 


ATTENTION has been drawn in Russia to the urgent 
need for bringing the commercial ports of the country up to date 
by the carrying out of a comprehensive scheme of harbour im- 
provements. The result of the existing backward state of things 
is that the average cost of loading and unloading merchandise in 
Russian ports is far in excess of the cost of similar operations in 
almost all modern countries, and so much so that, especially in 
regard to the shipment of grain, it seriously affects trading. In 
order to remedy this evil, the Russian Ministry of Commerce and 
Industry have under consideration an extensive project for im- 

roving all the principal Russian harbours in the order of their 
importance. It is anticipated that the carrying out of the scheme 
will involve an expenditure of about £23,000,000. 


From the “ Mineral Survey of Ceylon,” the initial stage 
of which may now be regarded as practically completed, it is clear 
that the island contains, in addition to gem stones, a number of 
minerals of commercial importance, of which only graphite, mica, 
and thorianite are at present worked. The mining of graphite is 
on a large scale, and in some cases is under European supervision. 
This mineral is an important article of export. Mica is only mined 
to a small extent by primitive methods, but there is room for 
further enterprise in this material now that it is known that much 
of the Ceylon mica is of value for special purposes. Thorianite is 
a new mineral discovered as a result of the operations of the 
Survey. Comparatively large quantities have been profitably 
exported in recent years and utilised in this country as a source of 
the thoria used in the manufacture of the incandescent gas mantle. 


AutHoucH the home of the tin-plate and sheet mills, 
South Wales is hardly an important centre for the manufacture of 
ordinary steel rolled sections, or of pig iron, but it is now stated 
that two new steel works at Barry, in South Wales, are in contem- 
plation, as well as another at Irlam on the Ship Canal. According 
to published statements, the larger of the two Barry schemes will 
be very complete, and will embrace blast furnaces and steel works 
for the production of sheets and heavy rolled sections. The other 
works is expected to specialise in heavy rolled sections. The Irlam 
works, like the Barry schemes, will depend largely upon imported 
raw materials, anyway upon water-borne materials, except as 
regards fuel. Middlesbrough and the Clyde districts cannot be 
expected to welcome these new additions to the steel industry. It 
is to be noted that other recent additions to British iron and steel 
industries have shown a disposition to situate themselves in other 
districts, more especially Lincolnshire and South Yorkshire. 


AccorpinG to the Electrician, the students of the 
School of Engineering at the Pennsylvania State College are 
erecting a wireless telegraph station designed for communication 
with the stations at Washington, New York, Philadelphia, Boston, 
and elsewhere. Among the uses which will be made of the 
apparatus, reporting football matches played by the college team 
in other cities where suitable wireless telegraphic equipments have 
been erected, may be mentioned. A level circular track, 200ft. in 
diameter, for making tests upon aeroplanes and propellers, has 
also been erected. A car driven by an electric motor will run 
upon this track at speeds up to 60 miles per hour. To this car 
will be attached the planes or propellers to be tested. The fric- 
tional resistance or lifting power of the planes and the propelling 
force and efficiency of propellers, will be determined by 4 series of 
dynamometers, recording the results obtained by electrical means 
on instruments placed upon a platform at the centre of the circular 
track. The problem of plane shape and surface gan be readily 
studied by this apparatus, as can also data relating to the shape 
size, and speed of the propellers, 
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Ipswich ENGINERRING Society.—Saturday, December 17th, at 3 p.m. 
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Paper, ‘‘The Winning of Coastal Lands in Holland,” by Alfred Edward 
Carey, M. Inst. C.E. Wednesday, December 21st. Students’ visit to 
Messrs. Doulton and ©o.’s Potteries, Lambeth, 8S. E. 
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21st, at 8 p.m., at the House of the Institution of Mechanica! Engineers, 
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Magnetites,” by F. Gillman. ‘ A Method of Raising Bore Casings from a 
Pontoon,” by R. W. Hannam. ‘‘ Notes on Chilian Mills in Russia,” by 
H. C. Bayldon. 

Royal MerTKoROLOGICAL Society. — Wednesday, December 2ist, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
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pool, 1910,” by Capt. C. H. Ley. ‘The Meteorological Significance of 
Small Wind and Pressure Variations,” by Capt. C. H. ‘* Atmospheric 
Waves of Short Period,” by Dr. Wilhelm Schmidt. 

NortH-East Coast Institution oF ENGINEERS AND SHIPBUILDERS.— 
This evening, Friday, December 16th, at 7.30 p.m., in the Lecture Theatre 
of the Literary and Philosophical Society, Westgate-road, Newcastle-upon- 
Tyne. General meeting. Discussions on Mr. J. Watt Sandeman's paper 
on * Project for a Ship Canal between the Tyne and the Solway Firth,” 
and Mr. D. B. Morison’s paper on ‘‘ The Economical Working of Recipro- 
cating Marine Engines and their Auxiliaries.” 
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Gooch’s Express Locomotives. 


THE historical account of the Great Western 
Railway which forms our Supplement this week 
is incomplete in that it contains no detailed 
consideration of the remarkable part played by 
Daniel Gooch in the development of what quickly 
came to be known as the express locomotive. In 
the early days of railways the word had a par- 
ticular significance. The express train ran, or was 
intended to run, much faster than ordinary 
passenger trains. It did not stop at any but the 
most important stations, and the loads were light 
and the fares high. Those who read our account of 
the “ Battle of the Gauges” will clearly understand 
the nature of the distinction. In the course of a very 
few years, moreover, the express train became 
extremely popular. Its weight increased, and more 
and more was demanded of the locomotive which 
drew it. Daniel Gooch early in his career as loco- 
motive superintendent of the Great Western Railway 
—at the age of twenty-one—found himself heavily 
handicapped by the ineptitude of the builders of 
locomotives. Never was a competent, clever man 
more wanted. He produced two or three designs, 
which at last gave him modified satisfaction. We 
find in his diary the following passage :—The line 
from London to Maidenhead “ was opened on the 
4th of June, 1838, and then my difficulties with the 
engines began. The North Star and the six from 
the Vulcan Foundry Company were the only ones 
I could at all depend upon. The result was that I 
had in a measure to rebuild one-half of the stock I 
had to work with. For many weeks my nights 
were spent in a carriage in the engine-house at 
Paddington, as repairs had to be done to the engines 
at night to get them to do their work next day.” 
The North Star is illustrated on page v. of our Sup- 
plement. She looks like an engine that could run. 
He overcame his difficulties, designing engines 
which we illustrate elsewhere. Then in 1846, as a 
result of the. gauge controversy, he designed and 
constructed the first of the group of express loco- 
motives which claim our attention. “This engine 
was ordered by the Board, and as it was important 
to get it to work before the next session of Parlia- 
ment, when a renewal of the fight would take place, 
I arranged for night and day work upon her, and 
had her finished in thirteen weeks from the day of 
getting the order, probably as quick a job as was 





ever done.” This was the Great Britain, which 
made her first runs in April of that year, and on 
the 13th of June made a trip which was sensa- 
tional. Running with a load behind the tender of 
100 tons, the distance to Swindon, 77} miles, was 
traversed in 78 minutes, and to Bristol, 1174 miles, 
in 132 minutes, including stoppages. Speeds of over 
60 miles an hour were easily maintained. Gooch 
wrote :—'‘ Had we had the engine ready in time for 
the gauge experiments, how different would the 
results have been, although I don’t suppose it would 
have altered the report.’’ 

No doubt most of our readers are familiar with 
the general appearance of the Iron Duke and its 
fellows, which were somewhat later developments 
of the Great Britain. At that time what might be 
termed “ freak engines’ were common. Gooch anti- 
cipated more modern simplicity. There was little or 
nothing that can be termed superfluous about his 
designs. He had learned that in the boiler lay 
success or failure; and the Great Britain had a 
boiler quite as large as any to be found on English 
railways to-day, if we except a limited number 
of special types, which have to do much harder work 
than the Great Britain ever did. The cylinders were 
18in. by 24in., still a standard modern size. There 
were 21 square feet of grate area. In the fire-box, 
including a water bridge 153 square feet, there were 
305 tubes 2in. in diameter, with a surface of 1800 
square feet, or in all 1953 square feet. The two 
driving wheels were 8ft. in diameter. If the 
gauge had been 4ft. 8sin. the huge boiler would 
have been pitched so high that there would not 
have been room for even the modern frill which 
has taken the place of the chimney. The fuel was 
coke, and the wide and deep fire-box was admirably 
suitable to it. No wonder that there was always 
an abundance of steam. The tractive effort was 
81 lb. per pound of average cylinder pressure. Un- 
fortunately, the safety valve was only loaded to 
120 lb.—considered a very high pressure in those 
days. The engine indicated as much as 1000 
horse-power, and gave a tractometer pull equivalent 
to 750 horse-power. The consumption of coke was 
little over 3 1b. per indicated horse-power per hour 
with the heaviest trains. The great defect of the 
engine was lack of weight. Empty it only weighed 
31 tons, and the beautiful low tender only 84 tons. 
The total running weight of engine and tender was 
about 50 tons. Trains of as much as 260 tons were 
hauled at an average speed of over 40 miles an hour. 
We have been unable to ascertain precisely what the 
weight on the driving wheels was. Probably it was 
between 12 tons and 14tons. The valves were worked 
by Gooch’s fixed links, which have the advantage that 
the angles of the excentric rods with the crank re- 
main unaffected by the position of the die in the links. 
We have here in effect a locomotive the design 
of which it is by no means easy to improve upon. 
In fact, we know that it was in all essentials per- 
petuated up to the time when the gauge was altered. 
The principal changes were made in the weights 
of the various parts which were strengthened. The 
improvement in the permanent way allowed a 
greater adhesive weight ; but these things did not 
affect the general design, which was admirably 
adapted to a nearly level road and comparatively 
light loads. An attempt made long afterwards to 
improve upon it by using 7ft. 6in. coupled wheels 
was a failure. 

It is greatly to be regretted that not one of the 
Great Britain class of engines has been preserved. 
The drawings of these engines, interesting as they 
are, give no insight into the character of the work- 
manship. The Lord of the Isles was exhibited in 
1851. Another was exhibited at Earl’s Court some 
years ago. It had run mary thousands of miles 
during an industrious life, but all the machinery 
was practically as it was when first made. To 
modern eyes the workmanship was quite rough. 
Smiths’ work was left much as it came from the 
forge. That the chisel and the file had 
played their parts was evident. The dimen- 
sions of such parts as the connecting-rods seemed 
wholly inadequate. We had before us an 
object lesson in the difficulties which the old 
time engineer had to overcome. They were not 
confined, need we add, to the Great Western Rail- 
way. Twenty-five years ago there were fire-boxes 
on the North-Eastern Railway three-fourths of an 
inch out of square; coupling-rods had two welds in 
them, and were got up by fitters who draw-filed 
them. To stand on the footplate of the Iron 
Duke with a heavy train behind it was a curious 
experience for those accustomed to the narrow- 
gauge engine. The enormous fire-box seemed to 
tower up over the driver much as does that of 
one of Mr. Churchward’s “ Stars” to-day. The 
Great Britain and her compeers were altogether 
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before their time; and Mr. Gooch’s audacity 
in building such locomotives with the inadequate 
machine tools and forging appliances of the day was 
only surpassed by Brunel's in adopting a 7ft. gauge. 
Gooch had the biggest railway in the world to 
handle; and he built locomotives to match it. The 
only attempt at rivalry for many years was the 
Liverpool—a . Crampton engine, also with an 
enormous boiler, having about 2300 square feet of 
heating surface, and a grate surface of 213 
square feet. It had Sft. drivers and cylinders 
18in. by 24in. Full, it only weighed 35 tons, but its 
very long wheel base tried the then weak road of 
the London and Birmingham Railway so severely 
that it was soon withdrawn from service and was 
condemned as a total failure, being in this respect 
very unlike the Great Britain. Gooch’s express 
locomotives, indeed, represented not only a step, but 
a long leap forward in the mechanical engineering 
of railways. In many respects he was a singularly 
unobtrusive man. The importance of the work 
which he did has been underrated. It is, we trust, 
still possible that the rising generation of engineers 
may learn to appreciate it at its proper value. 


The Propulsive Horse-Power of Great Ships. 


THERE is an important factor to be remembered 
in considering the advisability of increasing dimen- 
sions of ships, apart from actual trial trip attain- 
ments. The larger the vessel the more nearly does 
her sea-going performance approximate to her trial 
trip results. In considering service conditions for 
ships of moderate dimensions, a very considerable 
allowance has to be made for difference between 
the speed of a new ship in calm water, and the 
speed of the same ship doing her work at sea. 
The difference is made up by fouling of the immersed 
surface of the ship, fouling of boiler tubes, and the 
effect of wind and waves. The first two coin- 
ponents are largely unavoidable with any size of 
ship; but the latter, which is usually by far the 
greater, is to a great extent discounted in ships 
of large dimensions. This has been clearly demon- 
strated by the running of the Lusitania and 
Mauretania. The regularity with which these 
ships have made their voyages between Daunt’s 
Rock and Ambrose Channel, in fair weather and in 
foul, illustrates, on a scale never before attained, the 
immunity they enjoy from the retarding effects of 
sea and wind In this case, however, it is probable 
that the good results are, in some measure at least, 
due to improved efficiency of new propellers, over 
those used on the trial trips. Taking fifteen con- 
secutive passages of the Mauretania, a distance run 
of 45,000 nautical miles, we tind the average speed 
to be 25% knots, the lowest average being 25.2 knots, 
and the highest 25.8. 

Many of these passages were made in ordinary 
Atlantic winter weather and sea, and in some there 
were delays on account of fog. Taking, again, 
seven consecutive passages, beginning in May, 
1909, the average speed was 25.68 knots, the lowest 
average being 25.62 knots, and the highest 25.88. 
On the run which averaged this maximum the 
vessel ran 1215 nautical miles from noon on 
June 17th to noon on June 19th, forty-six hours, 
at an average speed of 26.23 knots. Her speed on 
trial was 26.04 knots, over a distance of 1200 
nautical miles, so that we can assume a real advance 
of speed on service upon that obtained on the trial 
trip. Making allowances for increased efficiency 
with new propellers, not at all surprising in view 
of the fact that the ship’s efficiency on trial was 
not more than 50 per cent., we are still justified in 
saying that her trial speed is very little affected by 
the conditions of service. It may be that a ship of 
the same length and breadth, but of fuller form and 
slower speed, would not appear at so great an 
advantage in a similar comparison; yet it is 
reasonably certain that large dimensions per se 
will always tend in the direction of keeping speed 
at sea. 

While the problem of increased dimensions of 
hull presents no insuperable constructional diffi- 
culties, there is, perhaps, some little doubt as to 
the power which it is permissible to transmit 
through a single line of shafting. In the Lusitania 
and Mauretania the maximum is 20,000 shaft 
horse-power. In the Olympic the shafts of the 
reciprocating engines transmit 15,000 indicated 
horse-power each, and the centre or turbine shaft 
16,000 shaft horse-power. The number of shafts 
adopted must therefore depend upon the view 
taken of this question. Apart, however, from this 


point, it is probable that at least as high a screw 
efficiency is obtainable with four as with three 
shafts, and for the largest powers under considera- 


employers have experienced, there has never been 


Olympic is to be driven with the combination 
system, in which the exhausts from both recipro- 
cating engines pass into a common turbine which 
drives the centre shaft. This system gives a high 
engine efficiency, as has been shown by the 
steamers Otaki and Rotorua. It is also stated 
that since taking up her station on the Atlantic, 
the combination steamer Laurentic has had a 
lower coal consumption than the Megantic at a 
corresponding speed, by some 14 per cent. The 
Megantic has quadruple-expansion engines, driving 
twin screws, while the Laurentic has triple-expan- 
sion engines on: the wing shafts, combined with a 
Parsons’ low-pressure turbine on the centre. The 
combination engine leads naturally to three shafts, 
and it is likely that the centre propeller works at 
a disadvantage. If the principle be applied to 
larger installations, there seems a possibility of 
applying it to four shafts by making the exhaust 
from each reciprocating engine operate its own 
separate turbine, the exhaust from the reciprocating 
engine being made at a higher pressure, to equalise 
the distribution of power over the four shafts. The 
number of propellers is thus largely a matter for 
the engineer, and depends very much on the system 
of motive power to be adopted, as well as upon the 
actual magnitude of the power to be transmitted. 
One is naturally averse to a triple-screw arrange- 
ment, where the centre propeller is of small 
dimensions. In some foreign war vessels the 
arrangement is such that the triple-screw system 
has a large centre propeller, and this is probably 
good practice. It is, however, likely that four pro- 
pellers will be sufficient to deal with any powers in 
immediate contemplation. 

There seems to be a good deal of diversity of 
opinion as to the actual amount of fullness of hull 
form, or block coefficient which should be adopted. 
This factor is, of course, directly dependent upon 
the speed desired, and the deadweight which the 
ship has to carry. Having these two factors fixed, 
it is still possible for a designer to settle upon a block 
coeflicient greater than is absolutely necessary. A 
glance at some of the coefficients used will show 
how they vary in different vessels. The Campania 
and Lucania, and the German vessels Kaiser 
Wilhelm der Grosse, Deutschland, Kronprinz 
Wilhelm, and Kaiser Wilhelm der Zweite, with 
speeds varying between 22 and 234 knots, and 
lengths between 622ft. and 7O6ft., all have their 
block coefficients between .635 and .645. The 
Lusitania and Mauretania have block coefficients 
of about .600, and the new projected Cunarders are to 
be about .63 or .64. The Olympic, a slower vessel, 
has, if the figures published be correct, a block of 
about .78. The new S80ft. German ships, said 
to be of 60,000 tons displacement, will have 
a coefficient of .665. The adjustment of the 
amount of fullness required, must be a matter for 
care, because the power increases rapidly with the 
block coefficient for the speeds under consideration. 
Increased power means increased weight of both 
machinery and coal, so that for a given deadweight 
and speed, there comes a point when increase of 
block coefficient ceases to add to deadweight 
carrying capacity. Of course, there is a lower 
limit below which the deadweight could not be 
carried, but endeavour should be made to find the 
least possible coefficient which will fulfil the con- 
ditions of deadweight, and to ascertain also 
whether an increase of dimensions with a finer 
block coefficient will not give the required speed 
and deadweight more economically. There is still 
the matter of form of line of the ship, and this, too, 
depends upon the dimensions and speed. A speed 
of 26 knots for a ship 1500ft. long corresponds to a 
speed of only 21 knots for a ship 1000ft. long, and 
the form best suited to the one ship may not neces- 
sarily be the best for the other if they are both to 
run at the same speed. This is matter for experi- 
mental investigation. Any error of judgment in 
these essential elements we have been discussing 
exacts a heavy penalty when ships of 1000ft. in 
length and over are concerned ; and hence we must 
admire the skill and enterprise which has led to 
the planning and building of such huge examples 
of naval architecture and engineering as are afloat 
or in contemplation. 


The Shipyard Lock-out. 


AT last the shipyard dispute is at end. It 
began on September 2nd, and in spite of the genuine 
efforts of the representatives of both parties to 
make peace, it has dragged on uneventfully till 
to-day. Of it one good thing may be said— 
throughout, in spite of the trouble the men and the 


diately concerned. The opponents have fou 

: : ght 
fairly and squarely like gentlemen, ang wh. 
reprehensible conduct there may have been v 
been amongst those outside the ring. It hag c 
a long fight and a tedious fight, but we are ar 
sure that it is not thereby made more effective 
It was entered upon with the express PUrpoge of 
putting an end to sectional strikes, a matter the 
seriousness of which is not, perhaps, always 
grasped by the men. The length and severity ¢ 
this struggle will bring home to them more foreibly 
than a short, sharp bout would have done the real 
weight of the question at issue, and it will Convinge 
them that the employers are prepared to go q very 
long way to put a stop to the frequent recurrence 
of these petty disputes. 

But now that it is all over we cannot help 

asking what the men have gained by holding ont 
so long? They have been compelled to giyg 
guarantees that sectional strikes shall not be 
countenanced by their unions. That was all the 
employers asked for from the first. In exchange 
they have secured the promise that the I mployers’ 
Federation will deal properly with any of it, 
members who do not abide by the terms of the 
Edinburgh agreement. That is rather a ghostly 
and tenuous gain, as it has never been proved 
clearly that the employers broke the agreement, 
On paper that is practically the whole result of the 
great lock-out; the employers have gained their 
end, and they have given in exchange some. 
thing which it cost them no effort to give, 
There are, of course, various minor details which 
may be studied in the terms of the agreement 
printed on another page, but the sum and gyb. 
stance of it is as we have said. There is, hoy. 
ever, far more in the result than the mere doen. 
ment shows. Sectional strikes went on for years 
and years unchecked till the Edinburgh agreement 
was signed in 1909. It was thought an end had 
then been put to them. Unfortunately, the men 
decided to ride rough-shod over their bond. Had 
the employers made no resistance, in a very short 
time the agreement would have been a dead letter, 
They therefore decided upon a vigorous step, and 
by their determined and united action they have 
made it clear that the terms of the Edinburgh 
agreement must be observed. Nothing but a large 
combined action, possibly nothing but prolonged 
distress, could have brought home to the union the 
fact that on this point the employers were abso- 
lutely adamant. The written terms of the new 
agreement do not show all this, but for a long time 
to come the memory of the shipyard lock-out will 
remain as a powerful restraining influence upon 
those troublesome spirits who foment disputes. 
At the beginning of the lock-out we said that the 
employers were justified in their strong action, 
and that nothing but a strong action could put an 
end totheintolerablestate of affairs which had arisen. 
We rejoice that at no moment has the Federation 
shown any weakness, any sign of giving way, an) 
lack of harmony amongst its members—with one 
notorious exception. The absolute unanimity with 
which the masters made sacrifices they were called 
upon to make is as eloquent a proof as we could ask 
of the seriousness with which they viewed the cause. 
By those sacrifices they have won something that 
was worth fighting for. We may possibly regar! 
with some doubts assurances—made by either 
party—that offenders will be punished by their 
own party. In the course of time such punish- 
ments fall into desuetude, but what will remain is 
an engagement—made doubly binding by this 
promise to inflict penalties—not to permit sectional 
strikes, and to hold firmly to the terms of an agree 
ment which will give, if honourably observed by 
masters and men alike, as we feel sure it now will 
be, indefinite peace in the shipbuilding trades. 











LITERATURE. 
An Introduction to the Study of Metallurgy. By Sir W. ©. 
Roberts-Austen, K.C.B., F.R.S., &c. Sixth edition, 


revised and enlarged by F. W. Harbord, A.R.S.\. 
London: Charles Griffin and Co. Large 8vo, pages XV. 
and 478, 

Ir seems strange that to the uninitiated the practice of 
metallurgy has always been regarded as an art él: 
shrouded by an atmosphere of mystery; some, it is true, 
have admitted that some sort of chemical lore was 
associated with the extraction of metals from their ores, 
but alchemy and magical aids were more in accordance 
with the notionsof others. Moreover, the veil of alchemy 
seems even yet to be lingeringly hiding metallurgy from 
the gaze of the industrial chemist; in fact, a recent 
meeting of the Society of Chemical Industry was specially 
set aside for the consideration of the Relation of Metallurgy 
to Chemical Industry, and yet even this did not effect 
a complete raising of the veil, if one might judge from 
the remarks overheard after the termination of the 
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toggor of Metallurgy at the Royal School of Mines, 
cory unsatisfactory position of metallurgy in the 
ree of the public; he also realised that even to the 
eyes the metallurgy of each particular metal was 


inti as a practice quite distant and utterly unrelated 
ae metallurgy of any other metal. It was to remove 


ig impressions that he conceived the idea 
t the production of the prototype of the present 
th ne, to show that all metallurgical practice is 
= upon the same sound principles and depends upon 
- ai plication of chemistry, physics, and mechanics, 
. hey recovnised that the methods of metallurgists vary 
poi from those of chemists, who, he archly remarked, 
oc fail to appreciate the nature of the difference. 


these wrol 


tly 
a book achieved its end in an admirable manner ; 
from chapter to chapter the various principles underlying 
the practice of metallurgy were gradually and clearly 


<pounded, and were illustrated by examples drawn from 
ps 4 branches of the art, so that metallurgy was 
‘eorded its proper position amongst the other highly 


respectable industries. But since the days of the inception 
and production of the book much progress has been made 


inscience and in its application to metallurgy, and the time 
had certainly arrived when these ccessions to the art 
should be incorporated in Professor Roberts-Austen’s 
treatise. This has now been done most adroitly by Mr. 
pW. Harbord, an Associate of the Royal School of Mines, 
who, by dint of excisions, transpositions, revisions, and 
additions, has brought the book up to date, one reference 
at least covering the current year. Amongst the new 
points it may be noted that the table of Physical Constants 
has been revised in accordance with the latest available 
data; all matters relating to alloys have been transferred 
to one chapter; information about thermal treatment, 
which was confined almost exclusively to steel, is now 
extended to certain other industrial alloys. The chapter 
on Pyrometry has been re-written, a new chapter on 
Metallography is furnished; the subject Fuel has been 
given a chapter to itself, including reference to modern 
types of coke ovens and gas producers ; and in the case 
of furnaces, descriptions of modern patterns have re- 
placed accounts of those which have become practically 
obsolete, electric furnaces being quite a feature of the 
chapter. 

With such a book available nobody need wonder what 
kind of art metallurgy is, for a perusal of this volume 
would at once set his mind at ease on that point, whilst 
toanybody who desires to study the subject it would be 


over, the man in the know should find it useful as a book 
of reference. 


Combat en 1911. By Commandant le 
Marquis de Balincourt. Paris: Berger-I.evrault and Cie. 
Tus year's “Les Flottes de Combat” marks an 
improvement on the last, and it is especially interesting 
as being the first publication to give us any inside infor- 
mation as to what ships have gone and what ships have 
remained in the re-organised French fleet. From this it 
appears that the battleships Jemmapes, Valmy, Indomp- 
table and Caiman still remain on asort of scrap heap. The 
Marceau has still some existence. The Dupuy-de-Lome 
has disappeared. The Descartes class has sunk to one, 
and the Friant class to three. Many other small ships 
nave gone. The effective French battle fleet is given by 
the author as sixteen battleships, five coast defence 
ships, twenty-one armoured cruisers, seventeen protected 
cruisers, sixty-five destroyers, two hundred and two 
_ boats and seventy-nine submarines or submer- 

sibles, 

A certain weirdness, characteristic of the Marquis, is 
still to be found. On page 589, for instance, we find the 
Tone, Hirado, Shikuma and Yahagi all lumped together 
as one class, although totally different armaments, two 
bin. twelve 4.7 in the first case, and ten 6in. in the other 
are given. And this is followed by a note that the ships 
are “copies of the British Scouts of the Town Class.” 
(The italics are ours.) Elsewhere the same kind of thing 
is to be encountered. 

A French book, however, is not to be criticised fairly 
by our insular standards. When the Marquis, in the 
midst of technical description of the Tango, wanders off 
into how the Petropavlosk “plunged into the abyss 
Admiral Makaroff and his staff,” he is merely character- 
istically French. It is no blame to any author that he is 
typical of his own nation. Rather it is to his credit. 

To a narrow thinker, the Marquis de Balincourt’s book, 
with plans of gunboats every now and then appearing 
larger than a Dreadnought on account of the author's 
glorious disregard of scale, may appear a feeble contribu- 
tion to naval annual literature. But the deeper thinker, 
who knows how to select, can extract from it the entire 
essential juice of all Latin people’s ideas on naval con- 
struction, naval progress, and naval thought. And this is 
something worth having. We cannot recommend “ Les 
Flottes de Combat” as a very useful guide on cut-and- 
dried statistical lines. But, psychologically, no student 
of facts can afford to be without it. 

Time was when the German statistician told us with 
equal impartiality how many armchairs a battleship 
carried in the captain's cabin, and how many big guns she 
had. Those days are passed. To-day a German naval 
annual may be all right about the armchairs, but its infor- 
imation concerning new German ships never gets much 
further. Our British annuals tend more and more to the 
old-time German method of setting down every available 
fact and leaving the reader to find what he wants. For 
those in search of serious information this may be an 
excellent way. They may like to be able to lay hands on 
‘family details” of an absolutely obsolete gunboat as 
readily as on those of a Dreadnought. They may argue 
that while everyone knows about the Dreadnought, very 
few know about the gunboat, and so to give the gun- 
boat's details is the more important, because otherwise 
one has no means of knowing. 

All this is true enough, But outside these more sober 


Les Flottes de 





fields, there is still room for those who fling the world’s 
navies into a perspective of how they appear to them- 
selves, and by far the finest artist in that direction is 
Commandant le Marquis de Balincourt. On that 
account his book is useful, and no attempt to “ improve ” 
it on more conventional lines would advantage anyone. 
To the thinking student it is best just in its natural form. 


L’ Annuaire du Bureau des Longitudes pour Van, 1911. 
Paris: Gauthier-Villars, Quai des Grands-Augustins. 
16mo, pp. 750. 

Tuts interesting annual first appeared in the year 1796, 
the year following the establishment of Le Bureau des 
Longitudes, by the act of the National Convention of the 
7th messidor year III. of the Republic (25th June, 
1795), and it has appeared every year since. The 
present volume contains, in addition to a main series of 
astronomical notes, notices and data on population, 
geography, statistics, and meteorology, and certain special 
articles. There is one on Halley’s comet, another 
explanatory of the total eclipse of the sun that will take 
place in 1912, stating when and where to see it, and what 
to look for; then there is a note on the conference of the 
International Geodetic Association held in London and 
Cambridge ; finally, obituary notices of two members of 
the Bureau des Longitudes who died recently. The 
articles generally are couched in simple language, and 
the information is precise; for instance, in the case of 
the currency of the various countries of the world, the 
value, the weight, and the fineness of the coins are 
given. 


SHORT NOTICES. 


Factory Organisation and Administration. By Hugo 
Diemer. New York: McGraw-Hill Book Company, 239, 
West Thirty-ninth-street. Price 123. 6d. net.—In America 
the ‘‘ production engineer’’ and ‘‘ industrial engineering,”’ 
as the student and the study of factory organisation and 
administration are respectively called, are terms of great 
importance in the economics of industry. We have no exact 
equivalent for them in this country, but if at any time it is 
desired to determine what duties the ‘‘ production engineer ”’ 
is required to fulfil, and what constitutes ‘‘industrial engi- 
neering,’’ no better guide will be found than the volume now 
before us. The ‘* production engineer,’’ we may, however, in 
the meantime explain, is one who looks after and controls the 
production of work in an engineering workshop, particularly 


dificult to recommend a better book to start with; more- | With reference to recording its progress, its output, and the 


organisation of the men and machines responsible for it ; he 
devises, in addition, schemes for the maintenance of disci- 
pline, for time-taking, for the payment of the men, as well 
as looking after their health, and, in some cases, their amuse- 
ment. On all these subjects and many others of a like 
nature Mr. Diemer’s book will be found to contain an 
abundance of information. He covers the ground very fully. 
While he discourses on ‘‘the economic theory of factory 
location,’’ he does not forget to mention the organisation of 
messenger boy services. From time-clocks and call-bells he 
turns to a discussion of apprenticeship systems. Memoranda 
forms, tags, dockets, and card indexes for every conceivable 
operation are illustrated and their use explained. A study 
of the book leaves us with two strong impressions—first, to 
be a successful ‘‘ production engineer,’’ one must possess, in 
addition to a more or less expert knowledge of engineering in 
all its branches, a close acquaintance with psychology, 
sociology, and economics, be an excellent auditor and 
statistician, and, above all, have, in an outstanding degree, 
that mysterious quality vaguely termed ‘‘a knowledge of 
men’’; secondly, we feel that many of the schemes outlined 
are merely the pedantries of faddists, that the average work- 
man will not be able to understand them without taking a 
special course of ‘* industrial engineering ’’ at a technical 
college, and that, in a shop adopting, in anything like a 
complete manner, the system of organisation here detailed, 
the elimination of all initiative, save on the part of the 
“production engineer’’ himself, becomes a foregone con- 
clusion. 

The Deinhardt-Schlomann Series of Technical Dictionaries. 
London: Constable and Co., Limited. Price 12s. net.— 
Volume X. of this handy series of technical dictionaries is 
devoted to motor boats, cars, airships, and flying machines. 
Some idea of the work of compilation and translation into 
six languages, accompanied where necessary by sketches, 
may be gathered from the extent of the book, which contains 
almost 1000 pages of closely but clearly printed mat er. 
The languages selected are German, English, French, 
Russian, Italian, and Spanish. The whole has been edited 
by Mr, Alfred Schlomann, who deserves much praise for 
having in so short a space of time collected a standard 
terminology of the latest branches of modern technical 
science. The present volume comprises pre-eminently such 
expressions and terms as are peculiar to the automobile 
industry. All the terms relating to tha motor itself have 
already been published in Volume IV. (‘‘ Internal Com- 
bustion Engines).’’ The fact, however, that a dictionary 
of motor terms would also be used by persons using motor 
vehicles for touring and racing has caused the editor to 
exceed the usual limits and give a liberal space to thee. 
The chapter on airships and airship navigation alone com- 
prises over seventy pages, and the phraseology will be found 
sufficiently copious to enable matter from technical aeroplane 
journals to be translated with little difficulty. Although of 
necessity on a very small scale, the sketches are remarkably 
clear, and care has been taken to make them as diagram- 
matic as possible, avoiding special outlines and peculiar 
structural features. The Royal Automobile Club of Great 
Britain read and revised the proofs, and the various leading 
foreign automobile clubs gave assistance in the compilation 
of the book. 


The Practical Design of Motor Cars. By James Gunn. 
London ; Edward Arnold. Price 10s. 6d. net.—This volume 
appears to us to be above the average of those purporting to 
treat of the desiga of motor cars. The author has avoided 
crowding his pages with descriptions and illustrations of 
standard cars and has confined his efforts to meet the needs 
of engineering students, without reference to the more or less 
non-technical owner or driver. As such, the volume is wel- 
come, and is in marked contrast with several recently issued 
on the same subject. Mr. Gunn is lecturer on motor car 
engineering at the Glasgow and West of Scotland Technical 





College. He may therefore be held as knowing his subject 
thoroughly, a conclusion, we may add, which is more than 
justified by a perusal of his book. The illustrations and the 
textual matter are alike clear, and the author’s criticisms of 
standard practice will, we believe, be found extremely 
valuable. In the numerous formule and constants given in 
the text we have an excellent guide to the theoretical side of 
motor car engineering. Mr. Arnold is rapidly acquiring an 
enviable reputation for the production of excellent text-books 
on technical subjects. The present volume will, we feel sure, 
do more than sustain it. 


Mines of Rhodesia, 1910. Edited by Owen Letcher. 
Johannesburg: South African Mining Journal. London: 
G. Leighton Hare, Throgmorten House, Copthall-avenue, 
E.C. Price 12s., post free.—With Rhodesia fast becoming 
the third largest gold-producing State in the British Empire 
some such guide for the benefit of miners and settlers as that 
now before us is a necessity. The contents of the book 
partake, more or less, of a catalogue of all the different 
mining companies and industrial undertakings generally, 
brief particulars being given in each case as to the constitu- 
tion and object of each concern mentioned. Other parts of 
the book are devoted to more general information, such as the 
geological characteristics of the region, its mining and game 
laws, climate, labour, &c. The present issue, which is ac- 
companied by a large map, deals only with Southern 
Rhodesia, but we understand that the proprietors contem- 
plate extending its scope so as to include the northern part 
of the country in a future issue. 





BOOKS RECEIVED. 


Who's Who, 1911. London: A. and C. Black, Soho-square. 
Price 10s. net. 

The Englishwoman’s Year Book, 1911. 
C. Black, Soho-square. Price 2s. 6d. net. 

The Writers’ and Artists’ Year Book, 1911 
and C. Black. Soho-square. Price 1s. net. 

The Ceylon Government Railway. By W. H. Cave. 
London : Cassell and Co., Limited, La Belle Sauvage. Price 
3s. net. 

The Railway Traders’ Guide. 


London: A. and 


London: A. 


By George B. Sissenden. 


London : P. S. King and Son, Orchard House, 8.W. Price 
7s. 6d. net. 
Photography in Colours. By G.L. Johnson. London: 


Ward and Co., 34, Craven-street, Charing Cross, W.C. Price 
3s. 6d. net. 

The Mechanical World Electrical Pocket-book for 1911. 
Manchester: Emmott and Co., Limited, 65, King-street. 
Price 6d. net. 

The Geology of Building Stones. Bv J. Allen Howe. 
London: Edward Arnold, 41 and 43, Maddox-street, W. 
Price 7s. 6d. net. 

Domestic Sanitation and Plumbing II. By A. Herring- 
Shaw. London: Gurney and Jackson, 10, Paternoster-row. 
Price 7s. 6d. net. 

Milling Machines and Milling Practice. 
London: E. and F. N. Spon, Limited, 57, 


By D. De Vries. 
Haymarket, 


S.W. Price 14s. net. 

Pears’ Cyclopedia. General Editor, James Burney. 
London: A. and F. Pears,-Limited, 71-75, New Oxford- 
street, W.C. Price 1s. 


The Art of Road-making. By Harwood Frost. London: 
A. Constable and Co., Limited, 10, Orange-street, Leicester- 
square. Price 12s. net. 

Aeroplane Patents. By R. M. Neilson. London: A. 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square. Price 4s. 6d. net. 

Transportation in Europe. By I. G. MePherson. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square. Price 4s. net. 

The New Doncaster Coalfield: Its Discovery and Develop- 
ment. Doncaster: The Chronicle Printing and Publishing 
Company, Limited, Scot-lane. Price 3d. 

Year-book of Scientific and Learned Societies of Great 
Britain and Ireland, 1911. London: Chas. Griffin and 
Co., Limited, Exeter-street, Strand. Price 7s. 6d. 

Business Prospects Year-book, 1911. Edited by J. Davies 
andC P. Hailey. Cardiff: Business Statistics Publishing 
Company, Limited, 12, James-street. Price 5s. net. 

The Principles of Electric Wave Telegraphy and Telephony. 
By J. A. Fleming. Second edition. London: Longmans, 
Green and Co., Paternoster-row, E.C. Price 28s. net. 

The Official Directory, Mines and Estates of Mexico. By 
J. R. Southworth. Vol. XI. Liverpool: Blake and 
Mackenzie, Limited, Islington. Price 21s., post free. 

Steam Turbines: Their Design and Construction. By 
Rankin Kennedy. London: Whittaker and Co., 2, White 
Hart-street, Paternoster-square, E.C. Price 4s. 6d. net. 

Record of the First Series of the British Coal Dust Experi- 
ments. London: The ‘‘ Colliery Guardian’’ Company, 
Limited, 30 and 31, Furnival-street, E.C. Price 10s. net. 

Practical Road Engineering for the New Traffic Require- 
ments. By H. P. Boulnois. London: The St. Bride’s Press, 
Limited, 24, Bride-lane, Fleet-street, E.C. Price 5s. net. 

Our Home Railways. Two vols. By W. J. Gordon. 
London : F. Warne and Co., Chandos House, Bedford-street, 
W.C. Price 6s. net each vol., and 10s. net half-morocco 
each vol. 

The Naval Architects’ and - Shipbuilders’ Pocket-book of 
Formule, Rules, and Tables. By C. Mackrow. London : 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, E.C. 
Price 12s. 6d. net. 

Building Construction.—I. By B. Pite, F. T. Baggallay, 
H. D. Searles-Wood, and E. Sprague. Edited by F. M. 
Simpson. London: Longmans, Green and Co., 39, Pater- 
noster-row, E.C. Price 18s. net. 

The Guide to South Africa. Edited by A. 8. Brown and 
G. G. Brown. Issued by Union-Castle Mail 8.8. Company, 
Limited, Donald Currie and Co., Managers. London: 
Sampson, Low, Marston and Co., Limited. Price 2s. 6d. 

Mechanical Engineering Abstracts. ‘‘ Journai’’ of the 
International Institute of Technical Bibliography, January 
to November, 1910. London: International Institute of 
Technical Bibliography, 57 and 58, Chancery-lane. Price 
24s, per annum, 











652 


THE ENGINEER 





Dec. 16, 1919 





“=r 





SINGLE SCREW 


TUG GEORGE V. 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, WALKER-ON-TYNE, BUILDERS 








A SINGLE SCREW TUG. 


A STEEL single screw tug, which has been named the 
George V., has just recently been built at the Walker-on-Tyne 
shipyard of Sir W. G. Armstrong, Whitworth and Co., 
Limited, to the order of Robert Redhead and Son, of 
Newcastle-upon-Tyne. The vessel has a length over all of 
106ft. Sin., length between perpendiculars 100ft., breadth 
moulded 23ft., depth moulded amidships 12ft. 9in., and a 
mean draught of about 9ft. 3in. with 50 to 60 tons of dead- 
weight. She is designed for river and oversea towage, and in 
view of the latter requirement has been given exceptionally 
handsome freeboard and considerable shear. The accom- 
modation is on a somewhat unusual scale in its extent and 
appointments, so that the tug may be used for cruises, and 
also for serving as a tender to important ships on trial trip. 

The vessel is flush decked, with a bridge amidships covering 
the boiler casing and providing space at the fore end fora 
deck-house, in which is the main saloon companion. This is 
of sufficient size to form a smoking-room and leave space for 
the main companion, which opens direct into the saloon. In 
here there are two tables, a sideboard, and sofa seats with 
accommodation for a party of eight to ten people. The 
captain’s room is on the port side. On the starboard side 











A NEW GAS ENGINE. 


IN an article on the Smithfield Club Show appearing in our 
last issue reference was made to a 20 brake horse-power gas 
engine shown on the stand of Ruston and Proctor, Limited, 
of Lincoln. The accompanying illustration shows this 
engine, and, in view of the fact that it represents the firm’s 
latest practice, some further particulars concerning it may 
prove of interest. It will be noticed that the cylinder and 
bed-plate are cast together, whilst the back end of the com- 
bustion chamber is cast separate. This construction, as is 
now well understood, gives the most satisfactory results, for 
the thrust of the connecting-rod is taken by the bed-plate 
instead of by an overhanging cylinder, which tends to deflect 
at each explosion. The cylinder is fitted with an independent 
liner, which, we are told, can easily and cheaply be removed. 

We are also told that great attention has been paid to the 
lubricating arrangements. Ring oilers are fitted to both the 
main and cam shaft bearings, whilst forced lubrication is 
employed for the cylinder, continuous lubrication for the 
crank pin, and positive lubrication for the piston-rod. An 
oil trough is provided round the bed-plate to prevent any oil 
reaching the foundations. The engine is well balanced with 
heavy weights on the crank shaft, and is fitted with a heavy 

















WET! kd hel 


20 BRAKE HORSE-POWER GAS ENGINE 


there is a pantry with the usual fittings, and a ladies’ room | fly-wheel to ensure regularity in running. 


with the necessary lavatory accommodation. The store-room 
and chain locker are immediately forward of the saloon and 
abaft thecollision bulkhead. Theaccommodation forthe mate 
and engineers and crew is immediately abaft the engine-room, 
and is entered by a teak companion. On the bridge there is 
a wheel-house, in which is fitted a steam and hand steering 
gear apparatus, the usual engine telegraphs, speaking tubes, 
&ec. There are two lifeboats carried on the bridge, with the 
usual davits and gear. 

There are two towing hooks, one fitted immediately abaft 
the boiler casing, the other on a pedestal on deck aft, and the 
usual towing arches are fitted for guiding the tow rope. The 
engines are three-cylinder triple-expansion with cylinders 
154in., 25in., and 41lin., with a common stroke of 27in. 
Steam at 170 lb, pressure is supplied by a cylindrical multi- 
tubular return-tube boiler 14ft. Gin. diameter by 10ft. 6in. 
long, with three furnaces. The vessel generally is built in 
accordance with Lloyd’s classification requirements, and has 
been carefully surveyed during construction. The trial trip 
results were satisfactory, the vessel showing herself capable 
of a speed of about 13 knots, and the work which she has 
carried out so far has proved that she is an eminently efficient 
towing steamer. We are enabled to give herewith drawings 
and a view of the vessel, 





It works on the 
‘* Otto ’’ cycle, and the speed is regulated by a governor of 
the ‘‘ hit-and-miss’’ type. The ignition gear is adjustable. 
A magneto machine of an improved type is provided, which 
is fitted with a planished cover, thus rendering the armature 
practically dust and damp-proof. 

Ample provision is made for the efficient cooling of the 
engine, and large hand holes are provided for cleaning out all 


deposit which accumulates in the water spaces. 








NOTES ON ARMAMENTS OF BATTLESHIPS.* 


By Sir WILLIAM H. WHITE, K.C.B., F.R.S., D.Sc., D. Eng., 
LL.D., Honorary Member. 


(Concluded from page 634.) 


Objections to large numbers of heavy guns.—One is led to inquire, 
in present circumstances, whether it is possible to discover a 
reasonable basis for fixing the maximum number of heavy guns 
which should be carried by a battleship. It has been pre- 
viously stated that the number of heavy guns actually carried in 
ships built since 1905 varies from eight to thirteen per ship, ten 
or twelve being carried by most ships, and the stations varying 
from four to six. Although it is not possible to lay down 


 — 
hard-and-fast rules, or to reach any general , 

certain considerations may be mentioned, which must ovens 
view by all designers of warships. For instance, wheney pt in 
guns are mounted in positions near the middle of the le winery 
ship, it is unavoidable that spaces shall be found for thet hot 
tion of the magazines, shell rooms, ammunition supplies a 
working machinery ina region mainly appropriated tothe vn _ 
apparatusand stowage of fuel. This juxtaposition of feat are . ling 
to the efficiency of the principal armament and of those Open 
efficiency of propulsion depend, involves considera)le i tieh 
upon which one need not dwell. Experience on a |g culties 
proves the need for special precautions in order that os scale 
may be kept cool and deterioration of the ammunitivy, eae 
in not a few instances these magazine spaces mak; difficult: 
communications between compartments of the hold ooen wh 
the propelling apparatus, or interfere with the efficient cout 
working thereof; while the arrangements for transportin and 
from the bunkers to the stokeholds are rendered inferior = 
ciency to those which exist in ships wherein the spaces assigned ¢ 
engines, boilers, bunkers, are not broken up by magazines g . 
shell-rooms. It is also admitted that in ships which haye — 
six heavy-gun stations the deck arrangements, the stowage pe 
handling of boats, and other matters incidental to e\ ery-day en 


and general convenience, are all less satisfactory and convenient 
than are the corresponding features in ships where nv heavy gun 
are mounted in the central portions of the length. In the 


mentioned vessels less difficulty is experienced in dealing wit} 
magazine temperatures, or in arranging for powerfu] secondary 
armaments, which shall be thoroughly efficient and practically fre 
from risk of interference being caused by the fire of the heary 


guns. It may be argued that these inconveniences and objection, 
are relatively unimportant, that they have been, and can be, 
overcome sufficiently for practical purposes, and that they must }, 
accepted in order to obtain the essential quality of a prepon 


derating offensive power. Even if this be granted, it still remain, 
a matter for debate whether, on the whole, it is desirable ¢ 
mount ten or twelve heavy guns in five or six positions jn any 
single ship. ‘ 

The main reason advanced in favour of mounting ten to twelve 
guns in a battleship is that, in this manner, an overwhelming con. 
centration of offensive power is secured. It has been the fashion 
in some quarters to adopt the simple method of assessing offensive 





power by counting the number of 12in. guns carried. A ship 
carrying, say, twelve 12in. guns has been reckoned equal to three 
ships each armed with four 12in. guns even when the latter hay; 
carried in addition powerful and well protected secondary ary. 
ments. It hardly seems necessary to deal with such a method of 
comparison in this paper and before this Society, and it will } 
more profitable to state certain governing conditions to which 
regard must be had in reaching a reasonable conclusion on the 
point now under consideration, 
| No one questions the importance attaching to a highly concen 


| trated attack on an enemy ; but it is equally certain that, jn 
present circumstances—as naval actions will be fought at very long 
range—the fire of twelve 12in. guns carried by three ships can be 


| as effectively concentrated on any selected point in an enemy's 
| formation, as it can be when the guns are mounted in one ship, 
| Again, three ships mounted on the Michigan plan could concep. 


| trate the fire of twenty-four ]2in. guns as efficiently on a selected 
| position in the enemy’s formation as could be done by two ships of 
the Arkansas class with an equal number of guns. Indeed, under 
certain conditions, the three ships might have an advantage, and 
| be capable of keeping all oe = bearing on an enemy in rapid 
| motion longer than could be done with all the guns in the two 
ships, because the provision of six stations instead of four in the 
latter necessarily introduces greater limitations of the effective 
arcs of cubninall of some of the guns than are imposed on eight 
guns mounted as in the Michigan. This latter consideration, no 
doubt, has had much to do with recent advocacy of larger calibres 
than 12in. for battleships, because it is realised that the multipli- 
cation of positions and guns in a single ship is accompanied by 
increased interference and possibly with diminished efficiency of 
fire control. 

That multiplication of gun positions has been necessarily accom. 
panied by considerable increase in the length of battleships even 
when the protection and speeds have remained practically un 
changed. Asa contrast we may take the Arkansas, with a length 
of 545ft. and twelve 12in. guns, as compared with the Florida, of 
510ft. in length with ten 12in. guns. It is true, of course, that 
increase of speed has even greater influence on dimensions, and 
especially on length ; but it is certainly remarkable to note the 
construction of armoured ships which are about 700ft. in length 
and yet carry only eight heavy guns in four positions (13-din, 
calibre), whereas only five years ago ships about 200ft. shorter 
carried ten heavy guns (12in.) in five positions, and others about 
250ft. shorter carried twelve heavy guns (llin.) in six positions, 
Such additions to length may not be considered objectionable on 
the ground of diminished manceuvring power, in view of the facts 
that in future ‘ong range fighting will be the fashion, that by 
various devices their handiness has been increased in proportion to 
their dimensions. On the other hand, it appears obvious that 
when associated in fleets vessels of this great length and high speed 
will require for safe handling an increase in the intervals between 
successive ships, so that the length of the line in proportion to the 
number of ships comprising it will have to be sensibly enlerged. 
Nor can it be disputed that this great increase in length renders 
greater the danger of damage from torpedo attack, even when it is 
recognised that with such vessels, although the commander of a 
fleet may intend to keep outside torpedo range, yet in action that 
intention may not be realised. 

Under-water attacks by torpedoes, by submarines, and by mines 
are undoubtedly among the greatest dangers to which modern 
warships are exposed, although the gun still remains the supreme 
weapon of offence. It is agreed that a single successful blow 
struck by a modern torpedo will probably produce damage which 
will ap even the largest ship ‘‘ out of action,” although she may 
not be sunk. On this ground, therefore, it may be maintained 
that a limit ought to be put upon the concentration of gun arma- 
ments upon single ships, and upon the increase in dimensions and 
costs of individual ships ; because a single successful blow may, by 
general consent, bring about such a serious proportionate loss 
to a fleet by injury to one vessel and her compulsory withdrawal 
from action. Moreover, many services are required from a fleet 
in the performance of which capacity for distributing the force is 
no less important than the power of concentrating it for an 
attack. From this point of view unlimited increase in dimensions, 
cost, and individual power of battleships is not desirable. As 
to the assertion that increased steadiness of ships, considered as 
gun platforms, necessarily proceeds pari 4 with increased 
dimensions, it need only be said that experience has proved the 
doctrine to be fallacious, Battleships of the modern type carry- 
ing numerous heavy guns high above water, and protected 
by great weights of armour, must be endowed with considerable 
initial stability in order to possess sufficient range of stability. As 
a consequence, they have proportionately shorter periods of oscil- 
lation, as well as lessened steadiness under unfavourable condi- 
tions of sea. It is a matter of common knowledge also that some 
of the steadiest warships ever built have been vessels which were 
of small dimensions when judged by present standards. ‘This 
feature in behaviour, of course, is distinct from the power of main- 
taining speed in a sea-way ; that quality is undoubtedly favoured 
by increase in length and weight. 

No claim is made that new statements of the case have been 
embodied in the foregoing summary of points in favour of or 
adverse to the adoption of battleship armaments, comprising a large 
number of heavy guns in each vessel. All that has been attempted 
is to bring such points into view fairly and briefly. Having done 
so, the writer desires to place on record his personal opinion that 
in no case is it desirable to carry more than eight heavy guns in 4 





single ship, that these guns are best arranged in four positions, 13 
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in the Michigan class, and that they should be supplemented by a 
powerful and well-protected secondary armament. 

Inevease in calibre of naval guns,—Allusion has been made to the 
movement now in progress for using guns of larger calibre in battle- 
ships and armoured cruisers. In the United States the l4in. gun 
has found favour; in Great Britain the 13.5in. has been reintro- 
duced ; in Germany the 12in. has been adopted instead of 1lin. 
"he reasons given for this departure from long-established usage 
may be summarised as follows:—(1) With larger calibres it be- 
comes possible to reduce muzzle velocity and to diminish erosion 
in the interior of guns, and yet to secure ample penetrating power 
against armour and superior maintenance of energy at long 
ranges; (2) a flatter trajectory and increased accuracy at long 
ranges can be obtained with guns of larger calibre; (3) increased 
capacity of bursting charges can also be secured for all descriptions 
of shells; (4) if it & assumed that a certain total striking energy 
and a certain total shell-burster effect are to be obtained by one 
discharge of all the heavy guns mounted in a ship, then it is 
possible to diminish the number of guns carried if the calibres are 
Increased, and to obtain more efficient control of fire. 
_ All these arguments in favour of larger guns are in principle 
identical with those employed more than thirty years ago when 
increase in the weights and calibres of naval guns was made with 
great rapidity. The arguments then prevailed for a time, and 
history is in this particular now repeating itself. At that period 
in the British Navy we passed from {2in. breech-loading guns 
Weighing 45 tons and firing projectiles of 714 Ib. to 13.5in. guns 
weighing 67 tons and firing 1250 Ib. projectiles, ending with guns 
oe 25in. calibre weighing 110 tons and firing 1800 Ib. projectiles. 
ithin a few years experience then induced a return to 12in. guns 
and fora long period no larger calibre was used, but great and 
continuous improvements were made in guns, projectiles and 
ome _ Behind the reversion to more moderate calibres stood 
19, conviction, based on actual usage and experiment, that the 
‘cin. calibre was sufficiently large for all practical purposes, whether 
ropa perforation or shell | td was considered ; and that, on 

© whole, for a given expenditure of weight on the principal gun 


| 
| armament of a battleship, the 12in. gun furnished the best com- 
| bination of adequate numbers and individual power. 
| stated recently that the chief reasons for abandoning the larger 





calibres were to be found in the difficulty encountered in 
making such guns or in loading and working them. As 
one who was intimately concerned with the matter, 
writer denies that these were the real causes of return to the 12in. 
calibre.. The subject was fully discussed by the Admiralty in 
1888, when the designs for battleships of the Royal Sovereign 


class were under consideration, and it was then decided to make | 
ssible ; but no satisfactory design for 12in. | 


the change as soon as 
guns was then available, and consequently the 13.5in. calibre was 
used once more. At the same time action was taken to obtain a 


| new and satisfactory design of 12in. gun, and as soon as it was 


available it was adopted in the Majestic class (1892). 

Twelve-inch guns of the latest design are much more powerful 
weapons than their predecessors of twenty years ago; their pro- 
jectiles are capable of penetrating at very long ranges the thickest 
hull armour fitted on the sides of existing battleships. As regards 
armour perforation it is generally admitted that no increase in 
calibre is required. Although their trajectories may not be so 
flat as those of larger guns practice made at sea with 12in. guns 
at very long ranges is undoubtedly excellent. For the same 
approximate total weights of guns, ammunition, gun mountings, 
and mechanisms, and protecting armour it is possible to provide 
for five pairs of 12in. guns as against four pairs of 13.5in. guns. 
In other words, if equal rapidity of fire is assumed to be obtained 
by guns of the two calibres, for each ten rounds delivered by the 
12in. guns only eight rounds would be delivered from the 13.5in. 
It is improbable that in actual service equal rapidity of fire 
would be long maintained by the larger guns ; but in any case the 
unavoidable uncertainties attaching to naval gunnery make the 
larger number of rounds fired and of hits made by the 12in. guns 
a most important feature in the comparison of their efficiency with 
that of larger guns. For attack on the armoured portions of 
modern battleships—as already remarked—blows from the 12in. 
gun are admittedly heavy enough, so that they would have a 


It has been | 


the | 


| distinct advantage in this respect. In regard to shell fire, trials 
made against the French battleship Jena and against several 
| British ironclads demonstrate conclusively that shell fire from 12in. 
| guns can rapidly destroy unarmoured portions of battleships and 
| can inflict great damage on the armoured portions and on protective 
decks, provided projectiles of suitable design are used. e larger 
bursters possible with 13.5in. shell—say about 40 per cent. greater 
| in weight than the bursters of 12in. shells—will undoubtedly inflict 
| greater damage for each successful hit; but the number of such 
hits will be smaller unless the weight assigned to the principal 
armament and its protection is increased, so as to have an equal 
| number of the larger calibre guns; and that means the ccn- 
struction of larger and more costly ships. Fancy pictures 
have been drawn of wholesale damage which can be done 
by the explosion on board a warship of one common 
shell from a 13.5in. gun, and of its far-reaching and de- 
structive effects as compared with those of a single shell from the 
12in. gun. The writer has witnessed many experiments with high 
explosives, and knows that enormous local injuries may be in- 
flicted by a single shell explosion. Yet he ventures to doubt the 
accuracy of much that has been written both as to the vastly 
greater relative power of 13.5in. shells, and as to the absolute 
necessity for adopting guns of that calibre in order to secure 
effective shell fire. Without assuming the ré/e of a prophet he is 
of opinion that just as history is now repeating itself in regard to 
the adoption of larger calibres, so in the course of a few years it 
is likely to repeat itself by a return to more moderate calibres 
as experience is gained and extended firing trials are made with 
the larger guns now being introduced. All the reasons given 
above for preferring the 13.5in. calibre to the 12in. would apply 
also to an argument in favour of still larger guns; and it may 
happen that, before the tide turns, larger calibres than 14in will 
beagain mounted just as was done thirty years ago. But the 
turn will doubtless come in due course and for the same reasons as 
before. 
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In conformity with the maker’s practice, the clutch is a 
plain metal-to-metal cone, and is operated by a wedge fork 
gear with a worm and nut. 
maker’s patented design, and gives a direct drive ahead with 
all wheels stationary. The whole gear, as well as the thrust 


The reversing gear is of the | 
tion has arisen. 


six representatives, who will also decide who is responsible | Starting fresh jobs. 
for same. Three shall be appointed by each side. They| At the annual dinner of the Foremen’s Mutual Benefit 
must not be connected with the yard or dock where the ques- | Society (Tyne and Wear District), at Newcastle, on Saturday, 
Work to be proceeded with pending the | when several of the leading shipbuilders and engineering 
question being dealt with by the committee, which should | employers on Tyneside were guests, Dr. G. B. Hunter, of 


a be poe ey rs called together, but no meeting tg = 
ie Pl _ “4 eld until work is in progress. : 3 be Y 
PARAFFIN MARINE ENGINES “In the ovent of the committee fuling to ageee, thy vail 
: ae are S de i aes ee ant tion shall forthwith be referred to an indepena.. Nes 01 
: PARSONS MOTOR COMPANY, LIMITED, SOUTHAMPTON, ENGINEERS geoviosty itected by the exenmlites from a ponent tly, eo 
per next clause, whose decision shall be final and bi setts and | 
all parties. ‘nding on the 6 
“The panel from which the referee is to be selected sottlé 
consist of persons mutually agreed upon by the Fed shall joint 
and the unions. ration who 
** Where both sides are in agreement, or Where th toa 
mittee or referee has decided that a stoppage in besa com. signe 
agreement has occurred, the offending parties are to ty the case 
with as follows :— : » dealt whic 
“In the case of the workmen by the exe utive o The 
of the society in accordance with the rules of the san objet 
and in the case of an employer by the executive beat! that 
the Federation in accordance with the rules of the Feder rn of of a 
‘“ Tt shall be the duty of the committee and of the pe aq keep 
if need be in all the cases, to see that individual] offendaes conf 
either side have been dealt with under rules, and proof ry . emp 
enforcement of the rules shall be given by the Foderatio me indu 
the union to the committee and referee. _ very 
‘The procedure under Clause IV. of the shipyard q by b 
ment shall be expedited so that a claim shall be conaliies whit 
by a joint committee within seven days of request ‘ were 
writing for a meeting, and by local conference within 14 day, ask { 
of notice of appeal. Where the claim concern repair work do t 
the procedure shall be so expedited that the joint committ agal 
shall meet before the first pay day if practicalle or within spit 
three working days. Any appeal to central conference shal W 
be considered at the first conference held after notice of wel 
appeal; the conference to be held within three weeks When Nor 
| the circumstances in the opinion of either side make th tion 
| desirable. P whit 
PARAFFIN MARINE MOTOR ENGINES. block, runs in oil. Two-inch diameter balls are employed in| ‘‘ When both parties are agreed, at the prior joint meetin a 
the thrust block. As in steam practice the propeller is four- | that the question to be determined by a local conferene, - 
TWO sets of marine engines running on ordinary paraftin bladed, but otherwise the shaft, stern tube, and propeller, | under said Clause IV. is distinctly local in character, th, = 
and intended for the propulsion of large shallow-draught are quite ordinary. Each engine weighs abous four tons, | union concerned shall select from amongst the members o! that 
boats in the Far East have just been completed by the | and the design is based on Lloyd’s and Board of Trade rules. | the Shipbuilding Employers’ Federation, and alternately the re 
Parsons Motor Company, Limited, of Southampton. These | We understand that the Parsons Motor Company, Limited, | local association of employers shall select from the union on 
engines are exactly alike, and are illustrated in the accom- has at present in hand a larger marine set of the same general | affected a chairman, who shall preside at such local confor om 
panying engravings. design, but with six cylinders and capable of developing 180 | ence, and whose decision in the event of the parties failing er 
Each engine has four cylinders having a 9in. bore and a_| horse-power. agree shall be final. Such decision shall not form a preceden; tasl 
12in. stroke, and at the rormal speed of 450 revolutions per in any other yard or dry dock. Fut 
minute 120 horse-power is developed. For starting purposes = | “With regard to the settlement of the price to be paid ing 
two doors are provided on the vaporiser, as will be seen from during the timea question is under discussion under Clause|\ prot 
the engraving showing the valve side of the engine, and THE SHIPBUILDING LOCK-OUT. | of the shipyard agreement, it is agreed that settlements shal| sa 
through these doors blow lamps can be inserted to heat up be made in the yard whenever possible, and that in arrivingaty Shi 
the vaporising tube. The exhaust branch casting is water ine | settlement parties should take into account the practice of th. tha 
cooled. The engine is started by compressed air delivered THE last seven or eight days have been a momentous | district and the average wages earned by the workinan or work for' 
from a distributing valve, and is fitted with half compres- period with regard to the progress of the dispute in the ship- | men concerned on the same class of work on previous similiar Pee 
sion cams to reduce the compression when starting. To building industry of the North-East of England and Scot- | vessels in the yard or dry dock. where the question has arisey tha 
get the engine into the proper positicn for starting there isa land. It was reported in our issue of last week that a |The same factors shall be taken into account when ty os 
chain and wheel turning-over gear, while the fly-wheel is | conference between the Employers’ Federation and the | employers are called in under the agreement to give a ten enu 
provided with holes for barring if required. Both the representatives of the men’s union who are parties to the | porary decision. The decision in either case shall be withou ant 
mlet and exhaust valves’ are unusually large, the exhaust National Agreement, signed March 9th, 1909, was held at | prejudice to either party, and shall not be adduced in evidenc cba 
being concentric with the inlet in accordance with the Edinburgh, on the 7th and 8th inst., to discuss the letter, | in the ultimate settlement of the question. All sums so paid Tw 
maker’s principle. At the after end of the engine is a of which we gave the gist, from the boilermakers’ representa- | are to be to account only.”’ This agreement, which it is im un 
governor which works in conjunction witha throttlevalve in the | tive committee to the Shipbuilders’ Employers Federation, | portant to note, is supplementary and subsidiary to the Fu 
supply-pipe. There is, in addition, a hand-controlled throttle, after their interview with Mr. G. R. Askwith, K.C., of the | shipyard agreement of March 9th, 1909, is signed on bebalf of 
|of the Employers’ Federation by Frederick N. Henderson dis 
| president, and Thomas Biggart and Hartley B. N. Mother of 
sole, joint secretaries. On behalf of the men, R. W 
| Lindsay, their chairman, John Hill, their genera! secretary Ra 
and 46 delegates, sign the agreement. The latter say :‘“‘ Wi - 
the undersigned representatives of the Boilermakers’ and we 
| Iron and Steel Shipbuilders’ Society, consisting of the execu th 
tive council, the district delegates, representatives of the “ 
| district committee, and specially chosen representatives fron lee 
| the various areas affected by the dispute, unanimously agree 7 
| that the foregoing is a fair and equitable settlement, and w 7 
unanimously pledge ourselves individually and collectively t re 
recommend it as such to our members. : in 
The boilermakers’ secretary, in sending out the ballot E P 
papers, enclosed a short circular setting forth and explaining ‘ = 
the proposals, and asking the branches of the society to hold Be 
special meetings not later than Tuesday of this week, and t : 
take the ballot in time to have the papers forwarded to New 
castle hy Wednesday morning. h 
At the Edinburgh conference there was a full attendanc: Ms 
of the executive board of the hmployers’ Federation, includ * 
ing :—Mr. F. N. Henderson, the president, who was in th 4 > 
chair; Messrs. Saxton Whi e, vice-president, Walker ; G. J 4 ’ 
Carter, Elswick; M. C. James, Jarrow; James Readhead 4 J 
and J. H. Edwards, South Shields; G. B. Hunter, Walls q 
end ; (ieorge Jones, West Hartlepool; W. J. Luke, Clyde ‘ rn 
| bank; J. W. Hamilton, Port-Glasgow; A. W. Sampson 
| Fairfield ; James Fullarton, Paisley; J. Skinner, Bill (Quay 
|on-Tyne; J. H. Boulds, Barrow; R. M. Laird, Birkenhead 4 
J. Cran, East of Scotland; Low, Dundee; and Thomas 4 
PARAFFIN ENGINE SHOWING CLUTCH, WATER JACKETS, &c. Biggart, Glasgow, and Hartley B. N. Mothersole, Newcastle E 
joint secretaries. q w 
When the executive of the Boilermakers’ Society sent out : on 
as shown at the centre of the inlet pipe. In this way, when | Labour Department of the Board of Trade, and proposing | the ballot papers, the instructions for voting, and the fall : (1 
the clutch is disengaged, racing of the engine is prevented | that if the employers pressed for assurances being given that | txt of the agreement, they enclosed a circular, referred “5 tr 
by the governor, no matter whether the hand throttle is | the men’s society would take effective action against any of | above, stating that if the proposals were accepted work would F: Ic 
wide open or not. The governor allows the engine to run at its members who might be guilty of breach of agreement, | be immediately resumed. It was remarked that it would be i 1 
a slightly faster rate than the normal, so that on letting in | the men on their side would be glad to receive corresponding | impossible to explain in detail all the difficulties the repre d b 
the clutch there is little fear of stopping the engine. assurances from the Federation. The men’s representatives | Sentatives of the men had to deal with before obtaining a : r 
The cooling water is circulated by a pump situated at the | said they were unanimously prepared to recommend that | #8reement. The task had called for the exercise of ¢ : e V 
forward end of the engine, and a separate branch provides a | there should be a mutual exchange of binding assurances, | STeatest care and patience, and it had only been by untiring E Ww 
circulation to the four water-coolea valve covers. A high-| that both organisations would effectively exercise the | effort and steadfastness that the delegates were able to or i fi 
tension magneto, fitted with the maker’s patented timing | powers conferred by their rules to prevent stoppages of work, | before the men proposals which, in the unanimous x “sgn r 4 n 
drive, provides the ignition, while a separate and quite inde- | to secure the observance of agreements by their members, | the representatives, were highly satisfactory. The proposals t! 
pendent battery coil system is arranged as a standby. A and to penalise members by whom such agreements | had been signed by every representative, subject to the mens b 
sight feed system of lubrication is supplied for each bearing, | might be broken. After sitting for twelve hours on the | #cceptance, and every representative bad promised his _— 5 0 
and the surplus oil falling into the crank pits is employed for | 7th inst. the proceedings were adjourned till next day, when | "ecommendation, and, as far as possible, would attend — a 0 
splash lubrication. In this way all the bearings can be | after further lengthy discussion a new agreement was made, | branches to give any explanation of the proposals which “ae i E 
flushed with oil before starting. The four crank pits are | supplementary and subsidiary to the shipyard agreement of | necessary. The proposals, however, were drafted in aie i 0 
quite separate, except for a hole high up in the walls to allow | March 9th, 1909, and this agreement has during the present | clearest possible language. No fairer kind of courts coul : ‘ i 
for the passage of the displaced air. Each crank pit is fitted | week been submitted to a ballot of the men. The new | devised by the representatives for dealing impartiall ba & t 
with a large door on each side of the engine, and each of | agreement is to the following effect :— |; employers or workmen who broke agreements, and = } ( 
these doors has a small sight-hole in it. The timing gear ‘‘The Federation undertakes and the unions, individually | could be no surer means of securing to the humblest se ss H 
wheels are completely enclosed, and run in an oil bath. The | and collectively, undertake to carry out the shipyard agree- | of the society an average wage, even on the most oo ; 
cylinder water-jackets, it will be noticed, are exceptionally | ment and the further arrangements herein made. | and obstructed work. The representatives, therefore, con- 
deep, and extend down almost to the crank chamber. The ‘* When parties are in disagreement as to whether or not a | fidently recommended the proposals to the members "3 j 
crank shaft is 34in. in diameter, while the engine itself is | stoppage of work in breach of the shipyard agreement has equitable means of dealing with and settling —, we 
nearly 6ft. high. taken place, the question shall be referred to a committee of | putes without either stoppage of work in progress or delay : : 
i 
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Hunter and Wigham Richardson, Limited, ship- 
pe Wallse.d-on-Tyne, who has taken part in all the 
- tiations on the lock-out question, said the new agree- 
— was one of the fairest and most impartial ever drafted, 
- eat credit was due to the men’s leaders, as well as to 
& ihe feeling of the employers. He had no doubt that the 


a ent would work well. Mr. Hartley B. N. Mothersole, 
int secretary of the Shipbuilding Employers’ Federation, 


as also a guest, remarked that the two sides had come 


eepiem and equitable settlement, and the agreement was 


ay the Hull officials of the men’s society, who, in the 
ps of the York proposals, issued pamphlets to the men 
nich it was believed, led to the rejection of those proposals. 
The agreement was also signed by other leaders who had 
objected to the previous agreements. Mr. Mothersole stated 
that the effects of the lock-out included a loss in wages alone 
of a million pounds, and a great loss to capital. The shop- 

tradesmen had suffered keenly as well. At the 


koop.rs and tradesmen Lag 
conferences the discussions had been on fair lines, and the 


employers had throughout treated the men as partners in 
industry. All along the negotiations had always been of a 
very amicable character. Honest attempts had been made 
py both sides to observe the principle of finding a settlement 
which would be fair all round. The seventeen allied trades 
were in accord with the agreement. The employers did not 
ask the nen to do anything which they were not prepared to 
do themselves, and if this week’s ballot of the men went 





against the agreement, the operatives must reject it in a 
spirit of unreasonable obstinacy. 

With respect to the Lord Furness incident referred to last 
week, Mr. Rowland Hodge, the managing director of the 
Northumberland Shipbuilding Company, sent a communica- 
tion to the employers at the conference at Edinburgh, in 
which he stated that the firm would remain as member of 
the Tyne Shipbuilders’ Association, and of the Shipbuilding 
Emp!oyers’ Federation, and that they would support both 
associations by abiding by their decisions. It was added 
that the matter had never been discussed between Lord 
Furness and Mr. Hodge. ‘Therefore Lord Furness’s threat 
falls flat so far as this firm with which he is connected is 
concerned. In the Times last week, Mr. G.§S. F. Edwards, 
director of Smith’s Dock Company, takes Lord Furness to 
task for his attitude in this crisis. He says that Lord 
Furness advertises himself as chairman of various shipbuild- 
ing concerns, but surely he occupies those positions to 
protect the interests of the shareholders ; nevertheless Lord 
Furness felt himseif justified in using the threat that if the 
Shipbuilders’ Federation would not abide by certain proposals 
that Mr. Askwith, of the Board of Trade, was about to put 
forward, then they must choose between him and the 
Federation. The writer remarked that he had not heard 
that any of the representatives of the federated shipyards 
controlled by Lord Furness had ever advocated the policy 
enunciated by his lordship on the eve of a general election, 
and that, too, on a political platform, Lord Furness found a 
champion in Sir Hugh Gilzean-Reid, who replies in the 
Times, and characterises Mr. G. 8. F. Edwards’s letter as 
unfair and partisan. It was incorrect to say that Lord 
Furness had shown no sympathy with the innocent victims 
of the lock-out till the eve of a general election. Sir Hugh 
disputed the accusation that Lord Furness acted ‘‘ the part 
of traitor to serve his own political ends.’’ 

The executive committee of the Amalgamated Society of 
Railway Servants on Saturday, in response to an appeal on 
behalf of the Boilermakers’ Society and other trades unions 
that are affected by the lock-out, decided to grant £5000 to 
the Boilermakers’ Society and £500 to the general fund 
organised by the Trades Federation. A curious course was 
last week recommended by one of the branches of the General 
Railway Workers’ Union, viz., that the men in another line 
of business altogether should come out on strike if the ship- 
builders did not come to terms with their men by Monday of 
this week. They requested their general secretary tv call a 
special meeting of the executive to give permission to the 
members of the North-Eastern Railway to act in conjunction 
with the members of the Amalgamated Society of Railway 
Servants in withdrawing their labour in support of the boiler- 
makers if the lock-out was not settled by December 12th. 

On every hand the most profound satisfaction is expressed 
that after a struggle of nearly fifteen weeks the difficulty 
between the shipbuilders of the North-East Coast and Scot- 
land and the members of the Boilermakers’ Society employed 
at their yards has at last come to an end, for on Wednesday 
it was found that the result of the ballot of the general 
body of men as to the acceptance or otherwise of the terms 
arranged last week at Edinburgh by their representatives and 
the employers was as under :— 

For the settlement 
Against. es 


13,715 
1,200 
Majority for on 12,425 

The figures were at once communicated to the employers; 
who at once gave instructions for the withdrawal of the lock- 
out notices and that work should be re-started yesterday 
(Thursday). Some of the chief firms engaged in the allied 
trades, in the expectation of a favourable verdict of the men 
locked out, took on several hundreds of men on Monday— 
men who had been thrown out of employment by the dispute, 
but were not themselves actively engaged in it. The South 
Durham Steel and Iron Company on Tuesday re-started its 
West Hartlepool steel works, which had been idle for several 
weeks because of lack of specifications for plates and angles 
from the shipbuilders, It may be expected that the Christ- 
mas and New Year’s holidays will be considerably shorter 
than usual, as the men can ill afford to be holidaying. Pro- 
bably no more than two days each week will be taken, instead 
of from Christmas Eve to January 3rd. _ It will be noted that 
of those who voted nearly 10 per cent. were inimical to the 
proposed settlement. The Hartlepool men, it is stated, were 
not disposed to regard favourably the arrangement for choos- 
ing the chairman of the Conciliation Board alternately from 
their own and the employers’ ranks, and held that a neutral 
chairman should have been insisted upon, 








TEN officers and some 200 men of the London Electrical 
Engineers Territorial Force, under the command of Major A. E. 
Le Rossignol, proceeded to Sheerness on Saturday last for a week- 
end training. The work undertaken was the same as the corps 
would have to doin war time, and consisted in running the defence 
electric lights from dusk to dawn. Everything was done under 
m« rbilisation conditions, and the men who were not actually on duty 
rested in the war shelters. The detachment returned to London 


LETTERS TO THE EDITOR. 


(We do not hold ourseives responsible for the opinions of our 
correspondents. ) 





ECONOMY OF SUPERHEAT. 


Sir,—It is difficult to believe, after all that has been said and 
written of the subjéct of ‘‘ Superheat,” that the idea should be so 
prevalent amongst engineers ‘‘that the economy by superheat 
is due to increase of volume.” This idea appeared in THE ENat- 
NEER so late as December 5th, when one of your correspondents, 
writing on the ‘‘ History of Superheating,” said ‘‘ Trevethick in 
1832 called superheating ‘an expanding process,’” and posterity 
will probably show that he was not only the first regular builder 
of railway locomotives in the world, but also the first man to 
ascribe to superheated steam the particular physical change in 
which its economy lies, that is, increase of volume. This idea or 
theory is absolutely erroneous, as sound reasoning will prove. 
Steam is only the medium for conveying power in the form of heat 
from the furnace of a boiler to the engine; therefore the work 
done by using superheated steam is not by virtue of volume, but 
by virtue of heat, and the economy derived by ‘‘superheating ” 
steam is due to the fact that more heat per pound is carried into 
the cylinder when using ‘‘ superheated” steam than when using 
‘* saturated” steam. A study of the following figures will serve 
to convince the volume theorist that nothing is gained by increase 
of volume. 

The greater the difference between the temperatures of the 
steam entering and leaving a cylinder the more efficient wil] be the 
engine. The formula for calculating the theoretical efficiency of a 
heat engine is . i A where T’ equals absolute temperature of 
steam entering cylinder, and ¢ equals absolute temperature of 
steam leaving cylinder. Example: If steam is supplied to engine 
at 100 lh, pressure, the corresponding temperature being 338 deg. 
Fah., and if this steam in the cylinder expands down to 120 deg. 


Fah., the efficiency of the engine will be 1” = = 0.264. If 


we superheat this steam by 200 deg. Fah., and expand it down to 
120 deg. Fah., the efficiency will be a Sant “42. 


This serves only to illustrate the theory of the heat engine, 
which is not in any way the result of actual practice. 

The following also confutes the volume theory. Again, taking | 
1 lb. of steam at 100 lb. pressure, the total heat ‘‘H ” in this 1 lb. 
of steam will be 1146 + 0,305 (338 — 212) = 1185. If we super- 
beat this steam by 200 deg. Fah., assuming the specific heat of 
superheated steam to be 0.5, the total heat H will be 1146 
0.305 (338 — 212) + 200 x 0.5 = 1285. The volume per pound of 
steam before superheating equals 4.82 cubic feet ; volume after 
superheating equals 4.776, or an increase of 25 per cent. The 
amount of heat conveyed to the cylinder per cubic foot of saturated 
steam will be 1185 + 4.82 = 310 B.Th.U.’s, and the amount con- 
veyed per cubic foot of superheated steam equals 1285 ~ 4.776 
270 B.Th.U.’s ; therefore there will be 12.5 per cent. less heat 
conveyed to the cylinder per cubic foot of superheated steam com- 
pared with a cubic foot of saturated steam. Under normal 
conditions, and when using superheated steam, only 80 per cent. 
of the weight of steam will be required than if saturated steam 
were used ; the heat economy will then be 1285 x 80 + 100 
1025 160 + 1185 « lO 13.5 per cent., ‘Sand this might mean 
an ything trom 20 per cent, to 35 per cent, efficiency tnerease at the 
engine,” which is dependent upon the type of engines used, Therefore, 
in view of what has already been said, it is ludicrous to say that 
the economy of superheat is due to increase of volume. The 


ally built in 1864, her gross tonnage then being 1961. In 1857, as 
was the case with other P. and O. steamers of that time and since, 
she was lengthened amidships, this alteration increasing the gross 
tonnage to 1982. The horse-power was 1490. It is remarkable 
that the repeated hauling of this vessel on and off the Atakah Reef 
was accompanied by not the slightest symptoms of straining, as 
vouched for by the authorities at Calcutta. 


Bromley, December 10th. Geo. FREDK. Birp. 





, 
PETROL UV. STEAM CARTAGE. 


Si1r,—Perhaps I can give ‘‘ Viator” some information which 
may be of service to him. 

In the first place, I do not pretend to lay down any hard-and- 
fast rules. I have not the information, but I think that I can 
suggest where some information can be found. ‘ 

Some years ago I was commissioned by the Horseless Age, of New 
York, to write an article on the ‘* Commercial Vehicles used in Great 
Britain,” and for the purpose I called on the Great Western Rail- 
way authorities at Paddington. They were most courteous, and 
sroduced tire records and all ‘‘ manner of truck.” The impression 
lett on my mind was that they took extreme precautions to find 
out the actual cost of operation of motor omnibuses impartially. 
The net result was that they said that the cost to them was never 
less than Is. a mile, and more usually 1s. 3d. To say that a motor 
wagon could be run at any such figure as 3d. per mile is nonsense. 
About the irreducible minimum for a light 14 h.p. pleasure car, 
excluding driver’s wages, is 3d. per mile, as { have proved over 
something like 50,000 miles of driving. At the time I was making 
the above inquiry I called on some of the big omnibus companies, 
and all their fizures were so far in agreement with the G.W.R. 
that I was convinced that the figures given by the latter were not 
far from the truth, though, perhaps, a shade high. The lowest 
figure given by anyone was 10d. per mile run. This includes the 
whole mileage run. 

These figures were taken some years ago, but I would snggest 
to ‘‘ Viator” that he cannot do better than follow my example :— 
Call on the G.W.R. people, who use a large number of modern motor 
omnibuses, and ask them how much a mile it costs. Call on one 
or two other firms of the same order, and then try to find a public 
corporation or something of the sort using Foden wagons and 
obtain similar figures. If I were open to bet on the result I would 
lay my money that “‘ Viator” buys the latter when he has finished 
his inquiry. J. 3. V. Bickrorp. 

Cornwall, December 10th. 


CENTRIFUGAL PUMPS. 

Sir,—In their letter of December 7th Messrs. Holden and 
Brooke endeavour to show that I was misleading in stating the 
measure of the power of a centrifugal pump. Their argument 
depends on their assumption that I meant “radial” when { wrote 
‘* axial.” This assumption is incorrect, and consequently the 
argument falls to the ground. 

The fundamental condition to be satisfied is that the moment 
round the axis of the momentum of the water entering the eye 
should be zero. This is satisfied by axial motion. Further, with 
ordinary designs, there is no doubt that the direction of the water 
entering the eye is approximately axial. By the time the water 
reaches the blades there is possibly some rotational movement, but 
this reduces the power by exactly the amount that is absorbed in 
producing this rotational movement. The latter does not affect 
the net power, though it is of importance to the designer of the 
blades. MATHEMATICIAN. 

Liverpool, December 13th. 





Sir,—We notice Mr. Rees now takes credit for the advantages 
of the pressure chamber type of pump asserted by the other 





economy is due to the extra heat in the steam, which increases 

the dryness fraction, reduces condensation, and maintains pres- 

sure, and for the same horse-power a reduced weight of steam will 

be required when using superheated steam than when using 

saturated steam. VERNON SMITH. 
December 14th. 


REFITTING A PROPELLER WITHOUT DOCKING. 


Sir,--The interesting account on page 632 of your last issue 
of the refitting of a propeller to the s,s. Taiwan at Mahé Island, 
where there were no facilities for docking the vessel, recalls 
to mind what was perhaps the earliest instance of such a repair 
being effected. 

In October, 1860, the P. and O. s.s. Candia fractured her screw 
shaft in the Red Sea, and was towed in a disabled condition 
into Suez. There were no docks available for docking a vessel of 
3000 toms, and the master of the ship, Captain Curling, took on 
himself the responsibility of effecting the repair by a method 
which reyuired great practical seamanship, considerable inventive 
skill, and a fine resolution in running the undoubted risks of the 
operation as planned and carried ont. 

The method adopted is best described in the following brief 
extracts from the vessel's log :— 

‘“Thé ship was taken under canvas from Zenobia Point (Suez), 
November 6th, 1860, toleeward of Kal E] Keberch Shoal, to the south- 
westward of the Atakah Reef, and brought up her stern towards 
the reef at 300 yards distance, with two anchors and 90 fathom 
of cable. The anchors weighed 50 cwt., chain 2in. 

“The Atakah reef is about 200 yards in width with only a depth 
of 3ft. at low water, but at a short distance, ten fathoms. At 
high water cable was veered away to 120 fathom, having emptied 
her from the mainmast aft and loaded her from the boilers to the 
bowsprit forward with 500 tons of coals, 100 tons of water, and 
100 tons of sundries, 

‘*Her heel being then over the reef, two cables were passed over 
it, and anchors let go in ten fathom, and the same was done from 
each bow and quarter, having thus eight anchors to secure her in 
position during the operation, which lasted until January 6th, 
1861 


and when, from the falling of the tide, her heel grounded on the 
reef, it was 26ft. forward and 9ft. abaft, her head being forced 
down by her heel lodging on the reef. This enabled the armourers’ 
men to get at the screw during low water, and the first thing to be 
done was to get out and land the broken shaft, which occupied us 
ten anxious and hard-working days. 

“This was accomplished. She was hauled off the reef and 
securely anchored for a period of several weeks, until a new shaft 
was procured from England, causing much surprise and interest to 
the many nautical men passing and re-passing to and from Suez to 
India, from her situation and position, giving her the appearance 
of being wrecked. However, on learning the true state of the 
case, they were loud in their approbation of the seamanship and 
skill displayed in the handling successfully so large a ship, under 
such peculiar circumstances, and in a locality of such a character 
as appeared to render all chances of relief hopeless. It must be 
understood the ship was seldom kept more than a week at a time 
on the reef, when the tide was such as to admit of the men repair- 
ing the screw, which had sustained some injury also. This was 
done during the interval they were awaiting the arrival of the 
shaft from England, when it was instantly replaced. Every 
arrangement made succeeded, and, after a short trial trip down 
the Red Sea, the screw being found to work accurately, she pro- 
ceeded to Calcutta, arrived there in perfect order, was docked, 
examined, and pronounced by the authorities as not requiring the 
slightest interference with her new shaft or repaired screw.” 

The P. and O. s.s. Candia, it may be interesting to note, was a 
screw steamer, barque-rigged, with cutwater stem and bowsprit 





on Sunday, 


and the old-fashioned square stern with windows, and was origin- 


“6 Her draught of water was then 21ft. forward and 13ft. abaft, | 


correspondents, particularly by ‘‘ Mathematician.” These would 
have had greater value had the arguments used by these corre- 
| spondents been even based upon correct theoretical assumptions. 

In our letter of September 21st we made the statement that *‘in 
all pumps self-regulation is only obtained at. the expense of 
efficiency at the normal duty.” Mr. Rees took exception to this 
and we followed it up by arguments, the correctness of which Mr. 
Rees admitted in his letter of November 8th. Subsequently we 
| tried to show that our arguments were perfectly general, and su 
sure were we of their application to the roturbo pump, as well as 
to others, that we in our letter of November 30th stated that we 
were prepared to demonstrate the truth of them by altering u 
roturbo pump built to give self-regulation at a definite duty. 

Mr. Rees, in his letter of the 5th inst., cnce more avoids the 
issue by flippantly dismissing what was on our part a definite 
challenge to him, and not, as he now states, a suggested experi- 
ment. 

The conclusion is that our perfectly general arguments apply to 
all centrifugal pumps—including the roturbo type—and that our 
original statement is quite correct. This is the only point which 
we have wished to prove in this correspondence. 

In conclusion, we must thank you for your courtesy in allowing 
this correspondence to continue at such length in order to settle « 
point which up to now has been in doubt in the minds of many 
engineers. HoLveEN AND Brooke, Limtrep. 

Manchester, December 14th. 








ASSOCIATION OF ELECTRICAL ENGINEERING STUpENTS.—The 
conversazione and social evening in connection with the 
Association of Electrical Engineering Students of the L.C.C. 
School of Engineering and Navigation, of Popiar, took place at the 
school on Saturday, 3rd December, a very interesting programme 
being arranged. Members and their friends were received by 
the President of the Association, Mr. H. A. Garratt. During the 
evening a concert was given, and four interesting lecturettes were 
delivered on various topical subjects as follows :—‘‘Colour and 
Electric Light,” by Mr. J. Paley Yorke ; ‘‘ Fireworks,” by Mr. B. 
| J. Field; *‘ Frozen Mutton and other Edibles,” by Mr. J. H. 





| Robson ; and ‘‘Iron from Mine to Foundry,” by Mr. D. Gordon. 
ixhibitions and demonstrations were given in all laboratories and 
workshops. The next meeting of the Association has been 
| arranged for Saturday, 17th December, at 3.30 p.m., whena 
per on “Electric Waves” will be read by Mr. E. A. Martin. 
Tadsousedion regarding the Association can be obtained at the 
school, or of the hon. secretary, W. T. Brading, 26, High-street, 
Deptford, S.E. 

THE Royavt Institution oF GREAT BRITAIN, ALBEMARLE- 
STREET, PICCADILLY, W.—The following arrangements have been 
made for Friday evening meetings in the before Easter session :— 
January 20th, Professor Sir James Dewar, F.R.S., “Chemical 
Change at Low Temperatures” ; January 27th, Professor William 
H. Bragg, F.R.S., ‘‘ Radio-activity as a Kinetic Theory of a Fourth 
State of Matter” ; February 3rd, Mr. Arthur E Shipley, F.R.S., 
Master of Christ’s College, Cambridge, Reader of Zoology in the 
University, ‘‘Grouse Disease” ; February 10th, Mr. Sidney 
Colvin, ‘‘Stevenson”; February 17th, Professor Henry E. Arm- 
strong. F.R.S., ‘‘ Digestive Activity” ; February 24th, Professor 
Jean Perrin, D.Sc., Faculté des Sciences a la Sorbonne, Paris, 
‘* Mouvement Brownien et Realité Moleculaire” (in French) ; 
March 3rd, Professor Karl Pearson, F.R.S., ‘‘The Inadequacy of 
Causation in Modern Science”; March 10th, not yet arranged ; 
March 17th, Mr. John H. Balfour-Browne, K.C., ‘* Water 
Supply”; March 24th, Sir David Gill, K.C.B., F.R.S., “ 
Sidereal Universe”; March 3lst, Dr. H. S. Hele-Shaw, F.R.S.. 
‘Travelling at High Speeds on the Surface of the Earth and 
above it”; April 7th, Professor Sir J. J. Thomson, F.R.S., “‘A 
New Method of Chemical Analysis.” 
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TESTING MACHINE FOR YARNS AND 
THREADS. 


THE testing of cotton yarns has come in for a oonsiderable 
amount of attention in recent years, and the appliances used 
have justified their adoption in the main. By many experts 
it is, however, considered that the lea tester does not go far 
enough, but only gives an average strength, whereas what is 
really wanted is to know the absolute strength and elongation 
of each single thread composing the yarn. 








applicable to tests of flyer frame rovings. The machine, a 
general view of which is given in Fig. 1 herewith, is built on 
the principle of the ordinary balance system of weighing 
yarns to ascertain the counts. A general elevation of the 
machine is given in Fig. 5, from which the details of the 
mechanism will be more clearly followed, while Figs. 2, 3, 
and 4 are diagrams showing the results of tests carried out. 
We shall refer to these later. The principal feature of the 
machine is the double lever C, provided at one end with 
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Nor would a! means K for attaching a single thread to be tested. The 
Swa Se 
Fig. 1—MACHINE FOR TESTING YARNS AND THREADS 
Many such tests must | other end of the thread is secured to an adjustable 


single test of this kind be sufficient. 
be made and an average taken. Everybody with experience 
of cotton spinning on either ring frames or mules has had 
troubles through the breakage of rovings in the creel of the 
machine. A broken bobbin of yarn of single roving gives as 
much trouble in piecing as several single threads. To twist 


the strands of cotton at the bobbin and fly-frames more than | 
is necessary to wind on at the fly-frame and wind off in the | 
creel of the next machine without any more than a reason- 
able breakage of the ends of the cotton results in a loss in | 
a source of expense. 


production, and is 


| Immediately the thread or roving under test breaks the 
If, on the | 


centre L on the frame of the machine. The other half 
of the double lever is provided with a rail on which 
runs the carriage D. 
are suspended as shown. To put the desired degree of tension 
upon the thread a cord F is attached to the carriage, and this 
cord passes round a grooved drum G, which is operated by a 
spring actuated motor, regulated in speed by the governor M. 


runner is stopped, and by means of a finger points on the 
graduated scale E the strength of the specimen irrespective of 
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Figs. 2, 3, and 4—DIAGRAMS SHOWING RESULTS OF TESTS 


other hand, the minimum possible amount of twist 
is put in, the spinner meets with excessive breakages of 
the creel rovings in case of dry, frosty weather or during the 
prevalence of east winds. By testing the strands of cotton 
produced at the bobbin or fly frames it may be possible to 
anticipate the effects of variations in the quality of the 
material, and alter the twist at the fly frames accordingly. 

A device which will enable this to be done has been 
invented by a master cotton spinner, Mr. J. R. G. Brier- 
cliffe, Moses Gate, near Bolton. It is designed for testing 
the strength and stretch of a single thread of fibrous material, 
such as cotton, wool, linen, jute, &c., and is especially 
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the stretch, or of whatever angle the beam may have attained 
at the moment of fracture. One revolution of the 
winding key H afterwards returns the runner to its initial 
position. The weights employed range from 1 oz. to 32 oz., 
so that the machine is capable of testing a range of counts 
from ‘‘ 400s,’’ or finer to ‘‘7s’’ weft, or flyer frame rovings. 

A feature of this method of testing is that all yarns can be 
broken with the runner having travelled about one-half of its 
journey, so that all tests are conducted with a similar period 
of stress. Moreover, the balancing of the beam or lever is 
such that one scale suffices for the reading of any weight 


From this carriage the testing weights } 


a 


also a chart so designed that as the runner glidec 

beam a pen fed with ink by capillary pelle»: poe the 
curve which shows the elongation or stretch of the 8 Ties 
as well as the breaking load. Three of these ch 
in Figs. 2,3 and4. The vertical lines den 
the horizontal lines elongation of the specimen. 
number of curves can be scribed on the one chart, and ir 
when it is not desired to preserve records a printed sins 
is used which can be readily cleaned for other tests = 
automatic elongation arrangement leaves a pointer eae 
on a graduated scale the clongation of the specimen y ry 
moment of fracture. The machine is built on an inte = 
and can either be fixed to a wall or carried on legs, - 


arts are giy 
ote load ang 
If desireg a 























Fig. S-YARN TESTING MACHINE 


Referring to the records, Fig. 2 shows five curves of tests 
of counts ‘* 400s ’’ reading as follows :— 
Strength, in drams 6, 6}, 72, Si, 9}. 
Elongation, in inches .. rra 
Diagram, Fig. 3, contains five curves taken from counts 


serpy 


‘7s’? weft and read as follows :— 


Strength, in ounces 


é Si, LO, We, 10), 10 
Elongation, in inches . . : 


i 1,14, 14, 1) 
Diagram, Fig. 4, shows six tests, the first three being of a 
| 2.50 hank roving. The test of these read as follows :— 


| Strength, in drams 2, 3, 44. 
Elongation About an inch 





| The second three tests also from a 2.50 hank roving from 
| another mill read as follows :— 


| Strength, in drams 


Elongation, in inches .. 


10, LO}, 11} 

About gin. 

It will be observed that since the first roving is strong enough 
the second roving has some 200 per cent. too much strength, 
and that much twist can be taken out to the advantage of the 
quality of the roving and yarn. 








LEGAL INTELLIGENCE. 





MARCONI AND MARCONIT’S WIRELESS TELEGRAPH COM- 
PANY (LIMITED) ¢. BRITISH RADIO-TELEGRAPH AND 
TELEPHONE COMPANY (LIMITED), 


In this case, the hearing of which was commenced by Mr. 
Justice Parker on December 12th, the plaintiffs are suing for 
infringement of certain patents relating to wireless telegraphy. 
The chief patent was No. 7777 of 1900, and the others had been 
taken out in 1902 and 1907. 

Mr. Astsury, K.C., Mr. WALTER, K.C., and Mr, Gray appear 
for the plaintiffs; Mr. T. TERRELL, K.C., and Mr. Coterax for 
the defendants. 

It is claimed by the plaintiffs that no one had developed ‘“‘ wire- 
less” before Mr. Marconi, and before his patent it was only a prac- 
tical success over short distances. What the plaintiffs claimed by 
the first patent for ‘‘improvements in apparatus for wireless 
telegraphy was ‘‘(1) a transmitter for electric wave telegraphy, 
consisting of a spark producer, having its terminals connected 
through a condenser with one circuit of a transformer, the other 
circuit being connected to a conductor and to the earth, the time 
period of electrical oscillations in the two circuits being the 
ame or harmonics of each other; (2) a system of electric 
wave telegraphy in which both the transmitter and the receiver 
contain a transformer, the time period of electrical oscillations 
in the four circuits of the two transformers being the same or 
harmonics of each other; (3) a system of electrical wave tele- 
graphy in which both the transmitter and the receiver contain a 
transformer, one circuit of which is a persistent oscillator and the 
other a good radiator or absorber of electrical oscillations, all four 
circuits having the same time period, or being harmonics of each 
other; (4) apparatus for wireless telegraphy substantially as 
described and illustrated in the drawings.’ When the first patent 
was taken out Mr. Marconi’s record length over which he had sent 
messages was about 60 miles, but now by the same means he had 
sent a message over 6000 miles. 

The defendants’ system is called ‘‘The Balsillie System of Radio 
Telegraphy,” and the plaintiffs complained of (a) the publication 
in January or February, 1910, by the defendants of a pamphlet 
entitled ‘‘The Balsillie System of Radio-Telegraphy;" (/) the 
exhibition and offer for sale by defendants at an exhibition held 
by the Physical Society of London at the Imperial College of 
Science, South Kensington, in December, 1909, of apparatus said 
to be constructed according to the plaintiffs’ patents ; (v) the offer 
for sale of apparatus so constructed by the publication by the 
defendants about October, 1909 of a pamphlet called ‘‘ Wireless 
Telegraphy—The Balsillie System ;” and (d) the sale by the defend- 
ants of apparatus so constructed which was installed in a ship called 
the Nonsuch. The first pamphlet was practically a repetition of 
the plaintiffs’ specification, and the two systems were exactly 
similar except in regard to one part, which was of no electrial effect. 

The case will probably occupy the attention of the Court until 
Christmas, 

A complete ‘‘ Marconi apparatus” has been installed in one 
corner of Chancery Court 4 in order that its details may be fully 





employed. In addition to the reading of the scale, there is 


explained to the learned Judge. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Rolled Iron Profits and Make. 

THE manufactured iron trade is in a condition in which 
complaints of profits are heard rather than denials of increasing 
volume of business. It is no longer possible to deny that the 
number of orders going through the mills is on the up grade, since 
the recent return of the accountants to the Mill and Forge Wages 
Board clearly establishes an advance in make of 4100 tons during 
the two months ended Uctober last compared with the previous 
two months, and likewise an increase of 1300 tons on September 
and October of last year. But prices are undoubtedly unsatis- 
factory. It is true that a year ago the net average selling price of 
jron at the Staffordshire mills was returned as £6 4s. 4d. per ton, 
which contrasts with £6 7s. 2d. per ton, the figure for September 
and October last, showing a difference in favour of to-day’s iron- 
masters of 2s. 10d. per ton. But this difference is said to be in- 
sufficient to recoup them for the dearer prices of raw materials. 


Better Trade. 

The trade outlook is, however, happily better this week 
than last, to the extent of the favourable influence upon the market 
certain to be exercised by the settlement of the labour troubles in 
the North-East of England. Makers are more hopeful, and the 
market altogether wears a more settled appearance. The end of 
the year and stock-taking are not, of course, favourable to an expan- 
sion of demand at the moment, but once we get Christmas over 
inquiries should come forward much more briskly. 


Steel Trade Improving. 

One of the best features of the steel trade is the active 
condition of the export demand for finished steel of all kinds. 
Thin plates, light (black) sheets, bars, hoops, and sectional 
engineering steel are all wanted for the Colonies (Australia and 
South Africa), India, Japan, South America, and other shipping 
centres. Steel sheet bars are in good request, and prices are firm 
at about £5 2s. 6d. per ton, with some margin either way accord- 
ing to quality. Notwithstanding the continental inroads, a con- 
siderable tonnage of raw steel is coming into this district from 
South Wales, yet not so much as would occur if there was not such 
a great demand as now for the Welsh material right at the 
doors of its producers for the tin-plate and galvanised sheet 


makers, 


Soft Raw Steel. 

Raw steel is coming here from North Wales. The 
Wrexham district, it is reported this week, is supplying Stafford- 
shire consumers with steel bars of a very_soft nature, which are 
peculiarly acceptable. Some of the most convenient uses to which 
the material is being put is the rolling of stamping sheets and 
superior steel hoops and strips. It is not surprising to learn that 
the makers of these soft bars are very busy, and have been so for 
a long time. 


Gas Strip and Chain Iron. 

The gas strip trade is not much better, and in this line 
also there is foreign competition, extending to better qualities of 
iron. Makers of small bars are busy for chain-making and other 
requirements, while the wire department seems to be steadily im- 
proving, with constantly increasing output. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 
MANCHESTER, Thursday, 


Pig Iron Tends Upwards. 
ALTHOUGH the General Election has interfered to some 

extent with the course of business in most centres, now that the 
contests are practically over in the Manchester district matters are 
resuming their normal condition. This was fully emphasised by 
the larger attendance on the Iron Exchange on ‘I'nesday, and the 
tone was decidedly better all round. In pig iron there was great 
steadiness, and, yoo ng there were rumours of undercutting in 
one or two Lancashire brands, inquiry showed that this was not 
general, and that, especially for forward delivery, prices were well 
maintained and even improved upon. There was little or no 
change in Derbyshire, Middlesbrough, &c., but in Scotch Glen- 
garnock and Eglinton were 3d. per ton higher, Gartsherrie 
remaining unchanged. West Coast hematite was 6d., while East 
Coast was quoted 2s. per ton more for January-March delivery. 


Finished Iron and Steel. 
There was no change to note in quotations, and demand 
was reported good generally, with English billets brisk. 


Copper and Lead. 
Movement rather slow in manufactured, and there was a 
downward tendency generally. Tough ingot was 10s. to 20s. per 
ton lower, 


Tin, 

English ingots about 20s. per ton higher. 

Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 53s. 6d.; 
Staffordshire, 54s.; Derbyshire, 54s. 6d.; Northamptonshire, 
56s. 3d. to 56s. 6d.; Middlesbrough, open brands, prompt, 
58s. 7d.; January-March, 59s. 4d. Scotch: Gartsherrie, 62s. 6d.; 


Glengarnock, 61s. 3d.; Eglinton, 60s. 9d., delivered Manchester. 
West Coast hematite, 68s.; East Coast ditto, 65s. to 67s., both f.0.t., 
aecording to delivery. Delivered Heysham: Gartsherrie, 60s. 6d.; 
Glengarnock, 59s, 3d.; Eglinton, 58s, %d. Delivered Preston: 
Gartsherrie, 61s. 6d.; Glengarnock, 60s. 3d.; Eglinton, 59s. 9d. 
Finished iron: Bars, £6 1s.; hoops, £7 7s. 6d.; sheets, £8 to 
£8 2s, 6d. Steel: Bars, £6 15s, to £7; Lancashire hoops, 
£7 7s, 6d.; Staffordshire ditto, £7 7s. 6d.; sheets, £8 to £8 5s.; 
boiler plates, £7 17s. 6d.; plates for tank, girder, and bridge 
work, £7; English billets, £5 5s. to £5 10s.; foreign ditto, £4 15s. 
to £4 17s. 6d.; cold drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £72 ; tough ingot, £61 to £61 10s.; best selected, £61 to 
£61 10s. per ton ; copper tubes, 84d.; brass tubes, 7d. to 74d.; 
condenser, 8d. to 84d.; rolled brass, 64d.; brass wire, 6d.; brass 
turning rods, 6d.; yellow metal, 64d. to 6}d. per lb. Sneet lead, 
£16 5s. to £16 10s. per ton. Tin: Englisn ingots, £176 per ton, 


The Lancashire Coal Trade. 

; The attendance on the Manchester Coal Exchange was 
quite up to the average. The change in the weather to almost 
spring-like mildness has had the effect of curtailing the demand 
for house coal, and coalowners’ prices were rather weaker. On the 
other hand, slack continues exceedingly firm and in seller’s favour. 
There is a shade quieter feeling to note in the shipping department, 
and although the troubles in South Wales continue it would appear 
that export demand is being well tiled from the Tyne. There is 
still fairmovementin shipping and bunkering coal on the Manchester 
Ship Canal, but mainly on contract account, and only a compara- 
tively small amount of new business is being booked. Meantime 
quotations are :—Best Lancashire for domestic purposes, 15s. to 


8s. 6d. to 9s.; medium, 8s.; common, 6s, 3d. to 7s., at the pit. 
Coal for shipping and bunkering PR yg woes screened 9s. 9d, to 
10s. 6d.; unscreened, 9s. 3d. to 9s, 9d., delivered Manchester Ship 


Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. ' 

AT present there are only 22 furnaces in blast in the 
whole of Cumberland and North Lancashire, less than half the 
total. Several furnaces are almost ready to commence when the 
state of the demand justifies makers in so doing. Prices are firm, 
with makers quoting 66s. per ton net f.0.b. for parcels pf mixed 
numbers of Bessemer iron. Warrants are at about 65s. per ton net 
cash, but no business is done. The stores of warrant iron repre- 
sent in the aggregate 34,205 tons. 


Iron Ore, 

For iron ore there is a steady demand, a demand that is 
expected to expand on local account shortly. The trade being 
done outside the district is well maintained, and good shipments 
are being noted from Hodbarrow coastwise, particularly to Scot- 
land. The shipments from Barrow, however, are only quiet. For 
foreign ore there is a good request, but the supply is still on the 
short side. On the average at present some 4000 tons are 
brought into Barrow every week. Spanish ores are quoted at 12s. 
to 2ls, per ton, delivered. Native qualities run about the same 
price net at mines. A cargo of 3000 tons of manganese ore arrived 
in Barrow last week from Bombay. 


Steel. 

The steel trade remains without change. At Barrow the 
rail mills are busy, and are turning out a good tonnage week by 
week. These are for buyers at home and in the Colonies, and 
last week the shipments were somewhat better. For rails the 
demand continues to be steady without being brilliant. Heavy 
sections of rails are at £5 7s. 6d. to £5 10s. per ton. Light 
rails are at £6 5s. per ton, and heavy tram sections are 
at £8 10s. perton, There is still nothing done at Barrow in steel 
shipbuilding material. The demand on the part of local ship- 
builders is brisk, and is being supplied from elsewhere. For tin- 
plate bars there is quiet demand on home shipping account. 
Hoops are a steady business, and chilled wheels are keeping the 
works busy. 


Shipbuilding and Engineering. 

In these trades there is a full programme of work. At 
the Barrow yard the British battleship-cruiser Princess Royal is in 
the plating stage, whilst there is also a floating dock partly built 
for Aberdeen, a Chinese cruiser, &c. The new order for Japan 
will, with these other orders, keep the works busy for a long time 
to come. Engineers, besides being busy on engines for ships being 
built at Barrow, have also contracts for engines for the Admiralty, 
besides for abroad. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

LOcALLY it is thought that the resumption of work in the 
shipyards will give a good stimulus to trade in this district early 
next year. Shipbuilders have been curtailing their orders for so 
long, and also restricting deliveries of material, that it is felt there 
must be a great deal of leeway to make up, and loca] manufacturers 
are hopeful of a steady increase in output of files, engineers’ tools, 
tool steel, in addition to marine forgings and castings, &c., during 
the whole of next year. The leading armament firms have a good 
many shipbuilding orders on hand, and this, together with the 
increased merchant tonnage placed up and down the country, 
would seem to promise much better times for an important branch 
of the Sheffield steel trades. As already reported, a fair weight 
of pig iron, both common and hematite, has ete bought by local 
manufacturers for delivery over the first half of next year. Prices 
are generally recognised to have touched bottom, and the buying 
has been induced by this consideration and by the good prospects 
before trade next year. 


The Coal Trade. 

There‘is no change to report in the condition of the coal 
trade, which remains quiet for the steam varieties. In shipping 
business competition from the North, on account of the advantage 
vossessed as regards freight over this district, is a serious factor. 
‘ortunately, however, the reduced working at many collieries, 
together with the heavy tonnage going for industrial consumption 
at home, is a very steadying factor, and there does not appear to 
be so much forced selling of spot lots in evidence. Quotations are 
mostly unchanged, and in some instances are, if anything, inclined 
to higher figures. 


House Coal. 

A shortage of wagons is causing somewhat restricted 
working at house coal pits. The milder weather has, however, 
prevented any pe Prot demand ; but in view of the extra sup- 
plies required to cover the holiday period, there is a very fair 
number of orders on colliery books. Prices show no change, but 
are firmly quoted. Cheap coals and small nuts are moving more 
freely, but prices are unchanged. 


Gas Coal, Slacks, and Coke. 
Owing to the extra supplies required by gasworks, there 

is a very firm market for gas fuel. Outside contracts, there is, as 
already reported, an increased business, especially in gas nuts. 
Best slacks are a strong market, better supplies being taken by 
the Lancashire cotton districts, while the demand for general 
industrial purposes is fully maintained. Owing to a good demand 
and the scarcity of supplies, there is still a strong market for best 
coke. Quotations at the pits :—Best washed smalls, 5s. 6d. to 6s ; 
best hard slacks, 5s. 6d. to 5s, 9d.; seconds, 3s. 9d. to 4s. 3d. 
Coke, 12s. 6d. to 13s. for best washed, and lls. to 12s. for 
unwashed per ton at the ovens. 


Pig Iron Market. 
Despite the fact that this is normally one of the quietest 

months of the year, pig sellers are well satisfied with their turn- 
over. As a general rule they have not been able to secure any 
advance on the prices that have been ruling for some time, but 
they have sold a good quantity of material, and are now 
| quoting slightly higher rates. This, however, is depending 
entirely on how the individual furnaces are placed, and is 
by no means general. Still, prices all round are very 
firm, and if is thought that a rise in prices is not far 
distant, particularly if the expectations of better trade in the 
spring should be realised. We repeat previous quotations :—Best 
brands of hematite remain at 79s. to 80s. West Coast, and 74s. to 
75s, East Coast. Other quotations are :—Lincolnshire, No. 3 
foundry, 50s. 6d.; ditto, No. 4 foundry, No. 4 forge, mottled, and 
white, 49s. 6d.; basic, 52s,; Derbyshire, No. 3 foundry, 50s. to 
52s.; ditto, No. 4 forge, 48s, 6d. to 49s., all per ton net, delivered 
Sheffield or Rotherham. Bar iron, £5 15s. 


The Steel Trades. 
All reports continue to show that there is still a good 
deal of work on hand in the steel trades, the heavy depart- 


full employment. The demand for various kinds of Bessemer steel 
is well maintained, the colonial demand being especially good, 
and the local rolling mills are kept busy on this account. In 
the higher grade steels there is a good run of orders from abroad. 
Agricultural engineers are said to be preparing to build on a 
higher scale than last year, and their contracts with Sheffield 
makers for material are exceptionally heavy. The demand for 
parts for Russia is still very good. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Pig Iron. 

THE pig iron market has been brisker this week than for 
some time, and now that the trouble is over in the shipbuilding 
industry traders are expecting a steady improvement in business ; 
indeed, they cannot see anything to prevent it. Lower prices 
cannot be looked for, and second hands have done a fair amount 
of covering during the last few days, while consumers have bought 
more freely than for some time. Almost all traders now entertain 
sanguine views about next year’s trade, which they believe will be 
active and profitable, and consumers are paying higher prices for 
forward delivery than they will give for prompt. ‘hus, for 
delivery during the current month 49s. 10$d. per ton will be 
accepted, and has been generally paid for No. 3 Cleveland G.M.B. 
pig iron; 50s. is paid for next month; 50s. 6d. for January- 
March ; and 51s. for April-June. It is not often that prices are 
strong in December, but there is the reaction after the prolonged 
difficulty at the shipyards and the disorganisation of trade which 
it brought about. No. 1 Cleveland pig iron continues scarce, and 
for early delivery 53s. 6d. per ton is quoted for it, while the 
prompt price of No, 4 foundry is 48s. 10}d., and No. 4 forge, 
48s, 74d. 


Hematite Pig Iron. 

Makers of East Coast hematite pig iron are cheerful, as 
they expect to profit considerably by the resumption of full work 
at the shipyards. They have suffered more through the lock-out 
than the producers of Cleveland pig iron, and the termination of it 
will thus be more to their advantage. Buying bas been brisker 
during the last few days, especially by Sheffield manufacturers, 
and advances of prices must be looked for. The year 1910 has not 
been a very profitable period for them on account of the dearness 
of materials, especially iron ore.“ Nevertheless, they have been 
getting relatively bigher prices than those ruling for Cleveland pig 
iron. Generally the difference between the quotation for No. 3 
Cleveland pig iron and that for mixed numbers hematite iron is 
10s. per ton ; to-day it is13s. 6d. per ton. The present quotation 
for mixed numbers East Coast hematite pig iron for immediate 
delivery is 63s. 6d.; for January, 64s.; for delivery over the next 
quarter, 64s, 6d.; and for second quarter, 1911, fully 65s.; which 
figures have been paid. Merchants keep the prices of Rubio ore 
high compared with the figure realised for hematite pig iron. 
Thus makers have now to pay 21s. 6d. per ton for it when they can 
only get 63s. 6d. for their pigiron. In the early part of the 
year, when 65s. was being paid for pig iron, ore was cheaper 

for it could be got at 19s. 6d. 


by fully 2s. per ton, 

delivered at Middlesbrough. Thus makers realise Is. 6d. 
per ton less for their pig iron, and their ore costs them what 
is equivalent to nearly 4s. more per ton of pig iron 


produced, and the ore price is higher to-day than it has been 
for over three years, and it is 50 per cent. dearer than it was in 
the early part of last year. The necessity for higher prices of 
hematite pig iron is thus apparent. Ore merchants do not see 
their way to ask less when the Bilbao mineowners keep up their 
prices, and they are the masters of the situation. Consumers 
who have to buy Rubio ore for delivery over the first half of next 
year must give from 21s, to 22s. per ton delivered Tees or Tyne. 
Higher rates of freight also tend to make ore dearer. Gellivare 
ore is quoted 22s, to 25s. per ton delivered at North-East Coast 
ports, and an increasing tonnage of Swedish ore is being imported ; 
indeed, there are scarcely any ironmasters in this district who do 
not use a proportion gven to produce ordinary Cleveland pig iron. 


Manufactured Iron and Steel. 

The outlook is satisfactory, and most manufacturers now 
take a cheerfu! and sanguine view of next year’s prospects. They 
will profit largely by the termination of the lock-out in the ship- 
building industry, and very full work at the plate and angle miils 
is practically guaranteed over the next twelve months. The West 
Hartlepool Steel Works, which had to be stopped owing to the 
lock-out, have this week been reopened by the South Durham 
Steel and Iron Company, and fuller operations are now carried on 
at other works than have been known for nearly four months. 
Higher prices are looked for as the result of the fuller work, but 
quotations this week are kept at the figures that have ruled for 
some weeks, and in some cases months. The figures are :—Steel 
ship plates, £6 15s.; iron ship plates, £6 12s. 6d.; steel ship angles, 
£6 7s. 6d.; iron ship angles, £7 ; steel bars, £6 5s.; iron bars, £7 ; 
packing iron and steel, £5 15s.; iron ship rivets, £7 7s. 6d.; steel 
hoops, £6 12s. 6d.; steel strip, £6 10s.; steel joists, £6 5s.; steel 
sheets, £7 7s. 6d. for singles—all less 24 per cent. f.o.t. Gal- 
vanised and corrugated steel sheets, 24 gauge, are at £11 5s., less 
4 per cent. f.o.b. Heavy steel rails are steady at £5 10s., and 
cast iron railway chairs at £3 10s., both net f.o.b. 


Shipbuilding and Engineering. 

The settlement of the dispute with the platers, riveters, 
&c., at the shipbuilding yards on Wednesday led to the full 
reopening of the yards yesterday, and we may expect véry 
active operations for months to come, for work has got much 
behind. There is much naval work in hand, both in this district 
and the Clyde, and mercantile orders booked are more numerous 
than they have been for several years. Builders can now only 
take orders for deferred delivery, and we may expect prices to be 
advanced for new tonnage very shortly. The improvement in the 
freight market has made shipowners very desirous of securing 
new steamers; the number now available is not equal to the 
requirements of the world’s trade, and charterers have at times 
considerable difficulty in meeting with vessels. The Baltic 
traders have come back from their last round trip, and are 
now available for other trades, but freights are as stiff as ever. 
The settlement of the question of wages in the engineering in- 
dustry, where the men get 24 per cent. advance now and 2) per 
cent. six months hence, after which there is to be no change for 
five years, has given general satisfaction. The general secretary 
of the A.S.E. says the settlement ‘‘establishes a new and im- 
proved minimum wage over this area, which no doubt will act as. a 
stimulus to our members to make further effort to better their 
condition.” Similar terms to the above-named have been offered 
to the members of the National Amalgamated Union of Labour by 
the North-East Coast Engineering Trades Employers’ Association, 
and the members are voting by ballot on the question, the result 
of the voting to be in the hands of the union’s officials hy next 
Monday. Time workers are offered 1s. per week advance to men 
rated at 25s. per week and over; 6d. advance to men rated at 22s. 
per week and over, but under 25s.; men rated under 22s. per 
week to be left at the discretion of the individual firms and the 
union to negotiate. Piece-workers are to have 24 per cent. 
advance. These advances will take effect at once, and a further 
advance of the same amount will be granted, to take effect six 
months hence, on the understanding that the rates so enhanced 
shall remain undisturbed for a period of five years from the 
date of the second advance, any subsequent altérations to be sub- 





ments being busily occupied with Government orders, Railway 





16s.; seconds, 13s, to 14s.; common, 10s. 10d. to 12s.; best burgy, 
10s, to 10s, 6d.; round furnace coal, 11s. to lls. 6d.; best aan 


material is a little brighter in some lines, but does not provide 


ject to the customary two months’ notice. 
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Non-Unionists on Railways. 


The railway servants in this district are getting rather 
aggressive. At several meetings lately they have resolu- 
tions committing them to cease work if the lock-out at the ship- 
yards was not terminated by a certain time, and last July the 
whole trade of this district was disorganised by the railwaymen 
striking without notice, because one of their number was sus- 
pended. This week at a meeting of the North-Eastern Federation 
of District Councils a resolution was considered and approved 
from the Newcastle District Council and the A.S.R.S. relative to 
the employment of non-unionists on the North-Eastern Railway. 
The resolution called upon all organised North-Eastern men to 
give notice (on a day to be fixed) that they will decline to work 
alongside of non-unionists. The proposal is to be propagated at 
all meetings. 





Coal and Coke. 


More activity is shown in the coal trade generally ; 
steamers are not so scarce, and shipments have increased, so that 
the collieries are working better. Consumers are coming more 
freely into the market. he improvement is most marked in the 
steam coal branch. Best gas coals are up to 9s. 3d. per ton f.o.b. 
The better freights and more employment for sed. have led to 
a stronger demand for bunker coals, and 8s. 6d. to 9s. per ton 
f.o.b. Tyne Dock can now be realised. This is better than recent 
figures, but is fully 1s. 6d. per ton less than what was realised a 
year ago. The shipowner has cheaper fuel and better freights, 
just the opposite of his experience in the early part of this year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Pig Iron Warrant Market. 


THE Glasgow pig iron warrant market was dull at the 
close of the past week, and there was very little business done in 
the early part of the present week. In the last day or two, how- 
ever, there has been more inquiry, especially for future delivery. 
The effect of the lock-out settlement on the market has, no doubt, 
been largely discounted, as it has been generally believed that the 
dispute would terminate before the end of the year. There has, 
therefore, been no rush to purchase iron. The holidays being 
near and intervening just upon the resumption of work, it has 
been felt that there is not likely to be any material expansion in 
the consumption of iron until after the turn of the year. Foreign 
advices, at the same time, are not very encouraging, so that 
the market has not been greatly influenced as _ regards 
either the amount of business or prices. Still, the out- 
look is much improved, and the General Election being com- 
pleted, the new year is likely to begin under very encouraging 
circumstances, A feature of the Cleveland iron business is the 
heavy imports that have been taking place into Scotland during 
the last six weeks. With regard to warrants, it is thought not 
unlikely that some holders were expecting a much better demand 
on the close of the lock-out, and the disappointment in this 
respect, as well as the desirability of finishing accounts before the 
end of the year, may possibly be reflected in the course of prices, 
Since last report business has been done in Cleveland warrants 
from 49s. 10}d. to 49s. 7d. cash, 50s. 3d. to 49s. 104d. for delivery 
in one month, and 50s. 84d. to 50s. 54d. three months. 


The Scotch Pig Iron Trade. 


The position of Scotch pig iron is considered not unsatis- 
factory. No doubt the general demand has been contracting 
somewhat within the last week or two. But it is not difficult to 
find ample explanations for this in the election and the lock-out, 
together with the usual cessation of inquiry towards the end of the 
year. A widespread demand has existed for makers’ brands for 
export, as well as consumption at home; and while shipments 
have not developed to the extent that was at one time expected, it 
is so far gratifying that they show a margin on the right side as 
compared with last year. Prices of Scotch makers’ iron are steady. 
Govan and Monkland, f.a.s, at Glasgow, Nos. 1 are quoted 
57s.; Nos. 3, 56s.; Carnbroe, No, 1, 60s.; No. 3, 57s.; Clyde 
No. 1, 62s.; No. 3, 57s.; Gartsherrie, and Calder, Nos. 1, 62s. 6d. 
nd 57s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 3, 59s. 6d.; 
Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s.; No. 3, 
60s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 57s. 6d.; No. 3, 
56s. 6d.; Glengarnock, at Ardrossan, No. 1, 64s.; No. 3, 59s.; 
Dalmellington, at Ayr, No. 1, 60s. 6d.; No. 3, 58s.; Shotts, at 
Glasgow or Leith, No. 1, 63s.; No. 3, 58s.; Carron, at Grange- 
mouth, No. 1, 63s. 6d.; No. 3, 58s. 6d. per ton. There are 86 
furnaces in blast in Scotland, compared with 84 at this time last 
year. 


Hematite Pig Iron. 


: The inquiry for hematite pig iron has increased to some 
extent, as was to be expected, as a consequence of the settlement 
in the shipyards. But the amount of business has not been very 
large. Indeed, it is not anticipated that any difficulty will be felt 
in meeting all likely requirements out of stocks at once, even 
should the current output not be sufficient for that purpose. 
Steel makers are understood to be ahead of their obligations, so 
that no extra rush for pig iron is anticipated. At the same time, 
merchants’ arid makers’ hopes are comparatively confident, and 
they ask firm prices, 68s. 6d. to 69s. being quoted for Scotch 
hematite, West of Scotland delivery. Cumberland hematite 
warrants have been purchased in our market this week at 65s. 6d. 
for delivery in one month f.o.b. at Cumberland ports, 


Finished Iron and Steel. 


The steel makers, it need scarcely be said, are pleased that 
the dispute in the shipbuilding trade has at length been settled. 
It has caused them much inconvenience and loss. A large propor- 
tion of their plant has been out of operation for a considerable 
time, and it is not as yet certain when work will be fully resumed. 
It is believed that a considerable amount of steel was rolled for 
stock, and the working up of this may perhaps put off the date 
when the mills may all be in full swing. And yet the apprehen- 
sions in this respect may, possibly, be more serious than ought to 
be, for it is well known that the shipbuilders have a large amount 
of work which will be available without much delay. The demand 
for steel of other descriptions has been fairly satisfactory 
until recently, when some makers have found it more difficult 
to obtain sufficient orders to keep their works satisfactorily 
employed. In the malleable iron department there is very little 
new business coming to hand. Iron founders are looking forward 
to an improvement in business. ; 


The Coal Trade. 


The coal trade has experienced an active demand for 
shipment, and also for domestic use. Shipments have been good 
for the season, on the whole, and the year’s business will show a 
considerable advance on that of 1909. Prices are somewhat 
better, although the recent advances have not in all cases been 
fully secured. House coal for home use has not been quite so 
much wanted in the last few days, the weather having assumed a 
milder form. With fuller employment in the steel trade and a 
variety of other branches, coalmasters have reason to anticipate a 
considerable expansion of demand in the early part of the coming 
vear, 


WALES AND ADJOINING COUNTIES. 


(rom our own Correspondent.) 
Last Week’s Coal Trade. 


OLD members on 'Change agree that there would have 
been a better week of business had the weather been less stormy. 
While the country is being flooded and the land saturated the 
Bristol Channel is being affected by disastrous storms, which 
render business ditticult and perilous. Most of the coalowners 
had books well filled with orders, and inquiries were numerous, 
but the storms gave little rest. Welsh coal always promises to 
command a market, notwithstanding strikes, so the trading com- 
munity have but to wait. The Christmas holidays promise fairly 
well, and, in addition, it is to be seen that Portuguese railway con- 
tracts are in the market for 25,000 tons Welsh small at 1ls., 
and 10,000 tons best Welsh small at I4s. 5d., for delivery over 
next year, It is rumoured that the order for 32,000 tons large 
steam has gone to Durham, 13s. 11d., unscreened. It is only too 
evident that while relatively large orders may drift into Wales, a 
good bulk of business will go elsewhere, and current rumours are 
to the effect, from railway sources of information, that much 
business is going from Wales to the North of England and to the 
Midlands. 


Latest Quotations. 


The market this week opened with improvement in the 
tonnage and a firm tendency. The hope was expressed on 
‘Change that the efforts now at work may bring about peace, and 
some confidently expressed a belief that on Friday the piecework 
men would be at work. Themeeting now being held at Cardiff, as 
we write, is hopeful, the men showing a disposition to resume 
work ; but the objection is to return to work without a promise 
to investigate the colliers’ complaints, and correct them after 
work has n resumed, A fair run of working operations must 
not be expected for a little time, pits having suffered much by 
the long stoppage. Latest :—Coalowners are well sold. Few sellers 
at present, and, mid-week, Admiralty large best, and seconds were 
practically ‘‘off” the market. Best large, 16s, 3d. to 16s. 6d.; 

st seconds, 15s. 9d. to 16s, 3d.; ordinaries, 15s. to 15s, 6d.; 
best drys, 15s. 9d. to 16s. 6d.; ordinary drys, 15s. to lbs, 6d.; 
best washed nuts, 12s. 6d. to 13s. 6d.; seconds, 11s. 6d. to 12s.; 
best washed peas, lls. 6d. to 12s.; seconds, 10s, to 1ls.; best 
bunker smalls, 9s. 3d. to 9s. 6d.; best ordinaries, 8s, to 8s. 6d.: 
cargo smalls, 7s. 3d. to 8s.; inferiors, 6s. 6d. to 7s.; best Mon- 
mouthshire black vein, 15s, to 15s. 3d.; ordinary Western Valley, 
14s, to 14s. 6d.; best Eastern Valley, 13s. to 13s. 6d.; seconds, 
12s, 6d. to 12s. 9d. Bituminous: Best households, 17s. 6d. to 
18s,; best ordinaries, 14s, 6d. to 15s. 6d.; No. 3 Rhondda, 
17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 6d. to 
10s.; No, 2 Rhondda, 12s. to 12s. 6d.; through, 10s. to 10s. 6d. ; 
smalls, 7s. to 7s. 6d. Patent fuel, 14s. 9d. to 15s. 6d. Coke: 
Special foundry, 24s. to 26s. 6d.; foundry, 18s. to 20s.; fur 
nace, 16s, 3d. to 17s. 3d. 


Newport, Mon., Coals. 

Though this port suffered in common with others from 
the incessant wet, steamers came in fairly well, and pressure was 
expected up to Christmas. Sellers holding for harder tigures 
Shipments last week 64,270 tons foreign, and 13,520 tons coastwise. 
Latest :—Steam coal firm ; small also firm ; business not strong ; 
buyers holding back for possible developments. Latest :—Very 
best black vein, 14s. 9d. to 15s.; Western Valleys, 13s. 9d. to 
14s. 3d.; Eastern Valleys, 12s. 9d. to 13s, 3d.; other kinds, 12s, 3d. 
to 12s. 6d.; best smalls, 7s. 3d. to 7s. 6d.; seconds, 6s. 9d. to 
7s. 3d.; inferiors, 6s. 3d. to 6s. 9d. Bituminous :—Best house- 
holds, 15s. 6d. to 16s. 6d.; seconds, 14s. to 15s.; patent fuel, 
14s. 6d. to 15s. Coke: Foundry, 18s. to 19s.; furnace, 16s, 6d. to 
17s. 3d. 


Swansea Coals. 

Coal trade satisfactory, considering everything, including 
strikes and storms. Coal export was 74,348 tons, patent fuel 
4508 tons. Latest:—Mid-week undertone weak; inquiries for 
Swansea large, small, and parcels offered at easy prices. Several 
machine classes marked down. Latest :—Best anthracite, 22s. to 
23s. net ; seconds, 17s. 6d. to 18s. 6d. net ; big vein, 14s. 6d. to 16s , 
less 24; red vein, lls. 3d. to 12s. 6d., less 24; machine-made 
cobbles, 21s. to 22s. 6d. net ; Paris nuts, 23s. to 25s. net; French 
nuts, 23s. 6d. to 25s. 6d. net ; German nuts, 22s. 6d. to 25s. net ; 
beans, 19s. 6d. to21s. net ; machine-made large peas, 10s. to 11s. 6d. 
net ; fine 9s. to 10s. net ; rubbly culm, 5s. 6d. to5s. 9d., less 24 ; 
duff, 2s. 3d. to 2s. 9d. net. Steam coal: Best large, 16s. 6d. to 
17s. 6d.; seconds, 13s. 6d. to 15s. ; bunkers, 9s. 6d. to 10s. ; 
small, 6s. 9d. to 7s. 6d. Bituminous: No. 3 Rhondda, 17s. 6d. to 
18s. 6d.; through, 14s. 9d. to 15s.; small, 10s. to 11s.; patent 
fuel, 13s, 3d. to 13s. 6d., all less 24. 


Iron and Steel. 

Latest prices, Swansea :—Pig iron: Hematite mixed 
numbers, 65s. 3d. cash, 65s. 7d. month ; Middlesbrough, 49s. 7d. 
cash, 49s. 10d. month ; Scotch, 55s. 74d. cash, 55s. 114d, month ; 
Welsh hematite, 703. to 70s. 6d. d.d.; East Coast hematite, 69s. to 
70s. c.i.f.; West Coast hematite, 70s. to 70s. 6d. c.i.f. Steel bars: 
Siemens, £5 to £5 2s. 6d.; Bessemer, £5. Rubio ore, Cardiff or 
Newport, 20s. 3d. to 203. 9d., on basis of 50 per cent. Other 
quotations :—Copper, £56 11s. 3d. cash, £57 6s. 3d. three months. 
Lead : English, £13 15s.; Spanish, £13 5s. Spelter, £24. Silver, 
25id. per oz. 


Tin-plate. 

The tin-plate record viewed collectively or in detail is an 
interesting record. The total production is without a parallel in 
the annals of the industry, which has crept from insignificance into 
gigantic proportions. Last week the receipt from works exceeded 
100,000 boxes. The total was 100,523. Of these, shipments cleared 
away 92,924 boxes, leaving stocks at 193,146 boxes. Latest trade 
report:—The large inquiry for tin-plate is maintained, and the 
market continues very strong. Prices are advancing, and the latest 
quotations are as follows :—Latest prices: Tin-plates, Bessemer 
primes, 14s. to 14s. 14d.; Siemens same; ternes, 14s. 6d. to 
14s, 9d.; C.A. roofing sheets, £9 5s. to £9 10s.; big sheets for 
galvanising, £9 5s. to £9 10s.; galvanised sheet, 24 g., £11 5s.; 
block tin, £176 cash and £176 three months. 


Llanelly. 

The reports from this place are very encouraging. The 
whole of the staple industries are full of activity, making the 
autumn trend of business good and the spring prospects hopeful. 
The works are in full operation, and December promises to give as 

ood a total as November. Tin-plate bars are in strong demand. 
hen the mills now being built are completed the output of 
Llanelly will be very large. Coal not satisfactory. France and 
Germany show a falling off. This is one result of the disastrous 
strike, orders having been diverted to the Midlands and the North 
of England. 


Port Talbot. 

There was a good deal of slackness at the port last week, 
storms, as usual, having been adverse, and the strike continues 
also to influence badly. The aggregate tonnage was limited to 
38,524 tons exports and imports. 








BorouGH POLYTECHNIC LNSTITUTE.—The distribution of prizes 
and certificates by the Right Hon. the Earl of Lytton will take 





place on Monday, December 19th, 1910, at 8 p.m, 


— 


AMERICAN NOTES, 
(From our own Oorrespondent.) 


New York, December 7th, 
THE average decline in the price of Bessemer and basic pig iron 

during the past twelve months has been 4dols. a ton. Present 
conditions do not indicate any improvement. Productive capacity 
is 40 per cent. below maximum. Stocks in consumers’ hands are 
very low. Stocks in producers’ hands are higher than for two or 
three years. The accumulation under however healthy conditions 
will disappear in a few weeks. The present surplus furnishes an 
assurance to large consumers that they will be ae to buy on very 
favourable terms to themselves. Rail orders are now looked for 
as the Pennsylvania company has lead off with an order for 150,000 
tons. The New York Central is expected to follow. The Reading 
has ordered 20,000 tons, and will duplicate this order later on. A 
number of orders have been booked during the week for bridge 
and construction material, including one from the Boston elevated 
railway for 4500 tons, and one from the Norfolk and Western for 
3500 tons. The railroads are buying very little machinery, but 
some exceptionally good orders for railroad equipment have been 
received from Germany in a short time. The steel plate mills are 
feeling the pinch of inactivity. All hope of a further reduction in 
steel prices was dissipated by the recent conference, in this city, 
of steel makers, representing nearly all producing capacity. ‘Ihe 
plate mills are getting some business for under-frames for cars, 
and one from the Pennsylvania Company for 7000 tons, also one 
from the Louisville and Nashville for 6000 tons. The Brooks 
Locomotive Works at Dunkirk, New York, is shipping this week 
the material for ten passenger locomotives for Japan. An expert 
accompanies the shipment to put them together. Copper is strong, 
and buyers who anticipated concessions this week postponed buying 
until the copper people demonstrated their pea | to maintain 
present quoted prices, It is claimed that stocks are being reduced 
in this country, which fact, if correct, is not favourable to lower 
prices. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





CoLe, MARCHENT AND Morey, Limited, of Bradford, inform 
us that they have recently purchased the works in Bradford of 
Messrs. Thornton and Crebbin, and have thereby increased their 
capacity for output by 75 per cent. 

Mr. F. B. O. Hawes, of Balfour House, Finsbury-pavement, 
E.C., advises us that he has, owing to pressure of other business, 
resigned the managing directorship of the Langdon-Davies Motor 
Company, Limited, and is now consulting engineer to that 


company. 
THE DUSSELDORFER ROHREN AND EISEN-WALZWERKE (vormuals 
Poensgen), of Diisseldorf, ask us to state that in consequence of 


their amalgamation with the Phiinix Company of Ruhrort, Hoerde, 
Hamm, Eschweiler, &c., their business will in future be carried 
on under the style of Phinix Actiengesellschaft fiir Bergbau and 
Hiittenbetrieb, abteilung. Diisseldorfer Ribhren- and Eisen 
Walzwerke (Phiinix Company for Mining and Metallurgy, depart 
ment, Diisseldorf Tube Works). Edward Lomer and (o., Limited, 
of 110, Fenchurch-street, E.C., will continue to act as the firm 
sole representatives in the United Kingdom. 


THe Drewry Car Company.--The Drewry Car Company 
requests us to state that there is no truth in the rumour that it 
has been absorbed by the Birmingham Small Arms Company, 
Limited, as mentioned on page 613 of our issue of December 9th. 


ConTRACTS.—Amongst the contracts recently secured by C. and 
A. Musker, Limited, is the complete hydraulic installation for the 
Tilbury Coaling Company, Limited, consisting of two sets of high 
———- pumping engines, with a capacity of 35,000 gallons per 
hour, accumulator, capstans, four coaling cranes, and piping. 
Messrs. Muskers have on hand four electric transporter cranes for 
Swansea Harbour Trust and the Imperial Paper Mills, Limited, 
electric cranes for the India-office, H. Bessemer and Co., Limited, 
and others.—The Underfeed Stoker Company, Limited, hav: 
recently received orders for sixty-two sets of stokers of different 
sizes, some of these being for such widely separated places a< 
London, Amsterdam, Madrid, Winterthur, Gothenburg, Me! 
bourne, China, and the Argentine.-.F. Reddaway and Co., 
Limited, of Pendleton, Manchester, have received a contract for 
equipping the silk factory of Brough, Nicholson, and Hall, 
Limited, Leek, with conveyors for handling their manufactured 
goods from mill to warehouse, and the boxes from the box factory 
to the mill. Messrs. Reddaway have also recently erected large 
coal-conveying installations at the Manvers Main Colliery Com 
pany, Yorkshire, and the Consett Iron Company, Limited, 
Durham, and a special cable conveyor for the Ammonia Soda 
Company, Cheshire. 

PROPOSED OPTICAL CONVENTION IN 1912.—A general meeting of 
opticians and others interested was held in the rooms of the 
Chemical Society, Burlington House, on Tuesday, November 29th, 
at 8 p.m., to consider the desirability of making arrangements for 
the holding of an Optical Convention in 1912. The chair was 
taken by Dr. R. T. Glazebrook, as chairman of the Permanent 
Committee. A resolution was carried nem. con. that, provided 
sufficient financial support be obtained, an Optical Convention be 
held in the spring or early summer of 1912. The main objects of 
sucb a convention were specified as being :--(i.) The holding of an 
exhibition of optical and allied instruments ; (ii.) the preparation 
of a catalogue of optical and allied instruments of British manu 
facture, to serve as a convenient work of reference for all users of 
optical and scientific instruments, not necessarily to be limited to 
instruments actually exhibited ; (iii.) the holding of meetings for 
the reading of papers and for discussions and demonstrations on 
optical subjects ; (iv.) the publication of a volume of ‘‘ Proceed 
ings,” in which these papers would be collected together. The 
questions of the inclusion of a foreign section and of the scope of 
the convention and exhibition were discussed, and an Organising 
Committee was nominated to undertake tle work of making the 
necessary arrangements for the convention. 


Tue INstTITUTION OF MINING AND METALLURGY.—-This year 
the Institution of Mining and Metallurgy broke new ground for 
their annual dinner. In the first place, it was held in the Con- 
naught Rooms, in Great Queen-street, a building which was till 
recently a Masonic Hall, but which his been converted into a very 
convenient and attractive public dining hall ; secondly, the schoo! 
treat trestles were given up, and we all sat sociably round small 
tables ; and, finally, the speeches were kept short and the evening 
ended with an entertainment provided by members of the Savage 
Club. All these things combined to make it an exceptionally 
pleasant dinner, with a little less — and ceremony and more 
thorough enjoyment than usual. Speeches there were, of course. 
‘The Health of the Institution” was pro’ by Sir Julius 
Wernher, and the reply was made by Mr. Edgar Taylor, the pre- 
sident. Both speakers referred to the laboratories which were 
now approaching completion at South Kensington, and which they 
hoped and expected to see the finest mining and metallurgical 
laboratories in the werld. Mr. Taylor also mentioned that over 50 
per cent. of the members of the Institution were at work abroad, 
a fact which he considered was eloquent of the prosperity of the 
Institution. Mr. H. L. Sulman, the president-elect, then pro- 
posed ‘‘The Guests,” and after due response to it had been made, 
the excellent entertainment to which we have already referred 





was given, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland- Westphalia. 

A FAIR activity is reported from all departments of the 
jron and steel industry ; but naturally, not much is being done at 
present as regards fresh contracts, consumers awaiting the further 
development of the iron trade. The German Wire Syndicate has 
resolved to maintain the present rates also for 1911, a measure 
which is chiefly due, most likely, to the fact that the Bar Conven- 
tion has also recently resolved to leave the prices for billets un- 
changed for the first quarter of 1911. The basis quotation for 
drawn wire is M. 180 p.t. The German business in tubes appears 
to have considerably improved in the course of the present year, 
and the mills doing a good — in pipes have been far more re- 
muneratively employed than last year. German export in tubes 
has been showing a strong advance of late, and to Belgium, 
Italy, and Switzerland, as well as to England, a good business 
has been done, 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the output of pig ironin Germany, 
including Luxemburg, was for November of this year 1,272,335 t., 
as compared with 1,291,379 t. in October, and against 1,119,051 t. 
in November, 1609, Output in the different sorts of pig iron was 
as follows :—Foundry pig, 262,961 t., as compared with 231,926 t. 
in the same month last year; Bessemer, 35,365 t., against 33,254 t. ; 
basic, 790,701 t., against 715,332 t.; steel and  spiegeleisen, 
125,844 t., against 92,118 t.; forge pig, 57,462 t., as compared with 
16,421 t. in November, 1909, Production in pig iron from Jantary 
to November of this year was 13,486,241 t., as compared with 
11,754,168 t. in the corresponding period the year before. 


Coal in Germany. 





The Silesian coal trade has been improving rather than 


otherwise, both engine and house fuel meeting with strong request. 
Best sorts of house coal are scarce ; and coke has been in better 
demand. In Rheinland - Westphalia a very animated tone 
characterises the coal industry. The Rhenish - Westphalian 


Coal Syndicate has signed a contract with the Prussian 
State Railways regarding the supply of coal for 1912. German 
output in coal for October of this year shows a rise when 


compared with the same month last year. Production in 
pit coal was 13,289,826 t.. as compared with 12,975,221 t. in 


October last year; from January Ist to October 31st of this | 


year 126,030,029 t. were produced, against 123,515,202 t. in the 
corresponding period last year. 
October, 1910, 6,354,287 t., as compared with 6,057,982 t. in 
October, 1909, and the production from January to October of 
this year was 56,214,894 ¢ , against 56,57,969 t. in 1909. In coke 
2,041,956 t. were produced in October of the present year, against 
1,862,321 t. in the same month last year, and since January of this 
year 19,393,499 t. have been produced, against 17,637,527 t. in 
1909, 


Austria-Hungary. 

Business in iron and steel is proceeding in a quiet but 
regular way, and though orders coming forward are not large, yet 
they are of sufficient weight to secure a fair employment to the 
majority of the ironworks The condition of the coal trade is 
reported to be satisfactory, and rates show a good deal of firmness, 
Prospects, too, as regards employment and demand up to the end 
of the year are favourable, 


The Belgian Iron Trade. 

Fair reports are given as regards the condition and pros- 
pects in nearly all parts of the Belgian iron industry. 
tendency, both as regards demand and prices, is upwards. Bars 
remain firm at £4 15s, to £4 18s, p.t. f.o.b. Antwerp. A number 
of inquiries for the first quarter of 1911, and even for the second 
quarter, are coming in, but makers are generally disinclined to be 
tied down for forward deliveries, Plates sell freely at firm quota- 
tions ; sheets and thin plates can be easily disposed of at £5 8s, 
p.t.; rods slowly tend from £5 3s. to £5 4s. p.t. Though a feeling 
of uncertainty can be noticed in the inland iron trade, the rolling 
mills of the Charleroi district have raised iron bars to 135f. p.t. A 
firm tone and increasing output is reported from the pig iron 
department ; for the first ten months of this yeara rise of 335,000 t. 
in inland consumption was noticed when compared with the same 
period the year before, while inland output showed an advance of 


190,000 t., and import rose 175,000 t., against the same period in | 
| valve E regulates the supply of gas. 


1909. The Belgian construction shops that have been complaining 
of insufficient employment are now looking forward to a busy 
time, having received orders for 1200 freight cars, 1000 being for 
Argentina and Portugal. The Belgian Steel Convention have 
received contracts for 4000 t. rails for Brazil, 3700t. for Portugal, 
and 15,000 t. rails in smaller orders, Although German competi- 
tion is very keen in coal, Belgian coalowners do not fear a reduc- 
tion in prices, A want of wagons still prevents a further develop- 
ment of the coal trade, the pits being unable to meet the desires of 
customers. Figures published recently show import in coal from 
January to October to have been 5,270,840 t., as compared with 
4,794,710 t.; export was 4,042,588 t., as compared with 4, 
in the corresponding period the year before. 






AUSTRALIAN NOTES. 


South Australian Railways, 

IN the Commissioner's: report for the year ended 30th 
June last, the largest volume of traffic on record has been 
accounted for, and, with one exception, the highest net revenue 
on record, notwithstanding that the sum of £122,087 has been 
charged to working expenses during the year for extraordinary 
expenditure, such as improvements in rolling stock and permanent 
way and works ; recoups to capital for condemned rolling stock 
and buildings, and other like works. The working expenses were 
also increased due to the increased cost of fuel in consequence of 
the strike at the collieries in New South Wales. All classes of 
traffic have shown an increase, with the exception of live stock, 
the net increase on the total being £201,140. 

The world-famed great Zigzag over the Blue Mountains in New 
South Wales has now been replaced by a deviation, and the route 
over the Zigzag is abandoned. The great work of the new deviation 
has been in course of construction for over two years, and 
comprises seven tunnels and some very deep cuttings. The ruling 
grade is onein ninety, taking the place of one in thirty on the 
Zigzag. The total cost of the work has been about £350,000, 


Contract FoR CApPETowN. -- The Commercial Intelligence 
Branch of the Board of Trade have been notified by H.M. Trade 
Commissioner for South Africa—Mr. R. Sothern Holland—that 
tenders will be received by the Controller and Auditor-General, 
Parliament-street, Capetown, up to noon on 28th December, for the 
supply and delivery of steelwork required for the new Law Courts 
at that place. Specifications and blue-prints may be obtained 
from Messrs, Hawke and McKinlay, Capetown. Copies may be 
seen by British firms at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street; London, E.C. It will 
be observed that the limited time for the receipt of tenders will 
not permit of their being despatched by post, and the above 
intimation is therefore only of use to those firms having agents 


in South Africa whom they can instruct by cable, 


Output in brown coal was, for | 
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| reverse direction, so that the passage F is thrown out of alignment 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
26, thampton-buildings, Chancerpiane, London, W.C., at 8d. each. 
The first date given is the date mf oper ers the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date gicon at the ond of the abridgment, give notice at 
the Patent-o, of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 


28,051. December Ist, 1909.—IMPROVEMENTS IN INTERNAL CoM- 
BUSTION ENGINES, Charles Edouard Henriod, 117, Avenue du 
Roule, Newilly (Seine), France. 

This is a four-stroke cycle engine. In the engraving it is shown 
just at the completion of the suction stroke. On the commence- 
ment of the compression stroke the distributing member A carried 
on the half-time shaft shuts off the fuel supply. The piston rises 
compressing the gas until ignition takes place. Near the end of 
the driving stroke the exhaust ports B are uncovered by the 
piston, and the greater bulk of the burnt products is expelled. 
Just at the end of this stroke a finger C controlled by a cam 
groove on the half-time shaft comes into operation, and bearing 
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within a recess formed in an extension D of the piston gives the 
piston a slight oscillation (/ rotation). This oscillation has the 
effect of bringing an additional exhaust port E into register with a 
passage F formed in the piston body. The scavenging stroke now 
takes place, and the remaining products are expelled by way of the 
passage F and port E. At the end of the scavenging stroke the 
piston is apparently again oscillated by the pin C, but in the 


with the port E, and a similar passage G on the other side of the 
piston is caused to register with the inlet port H, so thatsuction may 
take place. It will be noticed that the distributing member A is 
protected from high temperatures during both the driving and the 
exhaust strokes. — Vovember 23rd, 1910. 


17,931. July 28th, 1910.—IMPROVEMENTS IN AUTOMATIC MIXING 
VALVES FOR INTERNAL COMBUSTION ENGINES, Kenneth Irwin 
Crossley and Wilfred Le Plastrier Webb, of Crossley Brothers, 
Limited, Openshaw, Manchester. 

This mixing valve is intended for gas engines. 


The port A 


leading to the cylinder is provided with a throttle valve B con- 








Air enters at C and gasat D. A gas 


trolled by the governor. 
The spindle of this valve also 
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carries a dashpot piston F and an air valve G, Thus the entering 
air, which itself is controlled in amount by the suction, regulates 
the lift of the gas valve E, so that on all loads the gas and air are 
in practically constant ratio. As it may be desired to alter this 
ratio, a valve H, or alternatively a cock J, may be provided, so 
that all the air of the charge need not pass the valve G on its way 
to the cylinder. The same end may be served by making the valve 
G slightly smaller in diameter than its seating, or by providing a 
conical projection at the end of the valve E.— November 23rd, 1910. 


DYNAMOS AND MOTORS. 


4724. February 25th, 1910.—AN ImMpRoveD HAND Too. FoR 
GRINDING AND CLEANING THE COMMUTATORS AND Sip RINGS 
OF ELECTRIC GENERATORS AND Motors, Thomas Taylor, of 4, 
Syndall-street, Ardwick, Manchester. 

This invention has for its object better and more effective means 
for grinding and cleaning the commutators and slip rings of 
electric generators and motors than is at present in use. The 
holder or head portion A consists of three parts X, Y and Z made 
of any suitable non-conducting material such as wood or ebonite. 
These parts are kept together by thin pieces of steel B and B! 








which also act as springs and allow the two parts X and Z of the 
holder to open out and so fit various sizes of commutators. On 
the underneath surface of the part Y is fixed a pad C of felt or 
other suitable material ; similar pads are also fixed to the parts X 
and Z. A handle D is hinged to the holder A, the hinge being 
made to enable a screw E to be passed through its extension H 
and a washer G into the holder, and so allows the handle to work 
on a swivel and be moved and used at any angle horizontally as 
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well as vertically, as desired. A piece of emery cloth S cut to the 
desired width and length (or some such like abrasive) is passed 
underneath the part Y of the holder A and its two ends up 
through the slots between the parts Y and X and Y and Z and 
fixed in this position by being pressed down over two spikes or 
pins F and F! which are secured in the parts X and Z. It will 
thus be seen that the abrasive ribbon S can be held with an even 
pressure and safety on the live commutator or slip ring, grinding 
the surface of the same, the pads or brushes on X and Z at the 
same time collecting the dust given off in the process of grinding. 
November 23rd, 1910. 


SWITCH GEAR. 


13,520. June 3rd, 1910.—IMPROVEMENTS IN AND RELATING TO 
Evectric Crrccit BREAKERS, the British Thomson-Houston 
Company, 83, Cannon-street, London, E.C. 

The invention is shown as applied to a contactor of standard 
construction, comprising a magnet coil A mounted on a suitable 
base B and actuating an armature C, at the end of which is 
carried a movable contact D, which, when the armature is drawn 
up by the magnet, engages a stationary contact E. A blow- 
out coil is in series with the contact provided with pole pieces 
G extending on each side of the contacts. H represents the walls 
of the arc chute, consisting of pieces of insulation placed between 
the pole pieces G and the contacts. The contacts E and D are 
shown in perspective separated. ‘I'he construction of the two con- 
tacts is similar, and is best shown for the contact E. This contact 
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comprises two portions, which are provided with saw cuts or slots 
S, so that the contact tips form portions projecting toward each 
other and toward the central plane of the chute. Consequently, 
if current is flowing from contact E to contact D, the direction of 
current in contact E is approximately as shown by the arrows. Of 
course, if current is flowing from D to E, the direction is reversed, 
but the current distribution in the contact remains the same. In 
either case, the direction is such as to give to the current in the 
contact a directional component transverse to the chute, and in 
opposite directions on opposite sides of the central plane. The 
result is that when the contacts D and E are separated, an arc 
springing from either portion of contact E is driven by the field 
produced by the current in the contact itself in the direction 
indicated by the arrows, that is, toward the central plane of the 
chute. If the are leaps across the gap from one portion of contact 
E to the other, it is immediately driven back toward the central 
plane by the new field, which is established by the new direction 
of current flow. Obviously the shape of the contacts may be very 
greatly varied.— November 23rd, 1910. 





LIGHTING AND HEATING. 


14,116. June 10th, 1910.—AN IMPROVED PRoOcEss FOR DEcarR- 
BONISING FILAMENTS FOR USE IN METALLIC FILAMENT 
GLow-LAMps, Wolfram Lampen Aktiengesellschaft, of Hoch- 
Jeldstrasse No. 2, Augsburg, in the Empire of Germany, Manufar- 
turers. 

In known processes for manufacturing metallic filaments for 
electric lamps, the filament is formed from a mixture of the 
metallic substance and a binding agent containing carbon, and 
after baking the filament the carbon has to be removed to leave 
the metal only. In decarbonising such filaments for metallic 
filament incandescent lamps it has been customary hitherto to re- 
move the carbon either asa carbon oxygen combination or as a 
carbon nitrogen combination with the help cf steam, oxygen, 
nitrogen, or ammonia as the decarbonising gay. It has also been 
proposed to use organic substances as decarbonisers, such, for in- 
stance, as vapours of acetic acid or formaldehyde. Such organic 
substances contain oxygen and hydrogen and the decarbonisation 
is attained by the water gas process, the carbon being removed 
from the filament as a combination of carbon and oxygen. Heat- 
ing the filaments cx vacuo has also been suggested as a method of 
decarbonising them, It is necessary to be very careful when de- 
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carbonising with gases containing oxygen in order to prevent the 
oxygen from egos Eo age and corroding the metal filament after 
removal of the carbon. Experiments have, however, proved that 
it is not necessary to choose oxygen as a decarboniser ; the carbon 
of the filament may also be removed in the form of a hydro- 
carbon, by. decarbonising in a hydro-carbonaceous atmosphere. 
Methane or marsh gas (CH,) has proved a useful and suitable 
agent for this purpose. If hydrocarbons with a too high or too 
dense proportion of carbon were used, the reverse of the desired 
action would ensue, since the carbon of the hydrocarbon would be 
precipitated on the incandescent filament. ucing gases such 
as hydrogen and illuminating gas have been used for other “pur- 
poses, but not for decarbonising, the metallic filaments being left 
for a time in an atmosphere of such gases and then heated for a 
short time to incandescence in the gases at a low pressure. For 
decarbonisation it is generally sufficient to introduce a few milli- 
metres pressure of the methane gas into a wholly evacuated recep- 
tacle containing the filament to be decarbonised, which is then 
rendered incandescent in this gas. Additions of oxygen or water 
must be carefully avoided when decarbonising with methane gas, 
as otherwise explosions might easily occur or the filament be de- 
stroyed.— November 23rd, 191 


HYDRAULICS. 


15,305. June 25th, 1910.—IMPROVEMENTs IN HYDRAULIC PRESSES, 
Ernest Alexander West, 23, St. Mary’s Axe, London, E.C. 
The press described is for baling fodder, hay, grass, &c. The 
base plate A is supported on columns B, and carries columns C 
supporting the head D. Two cylinders E, F are provided, the 
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rams of which carry followers G, H and lashing plates J, K. 
Corresponding lashing plates L, M are supported from the head D. 
Partition plates N, P, Q separate the rams,so that the baling of 
two different materials requiring different pressures can be 
carried on simultaneously. Wheels R mounted on axles on the 
base and head permit the press to be transported by turning it 
on its side.— November 23rd, 1910, 


MEASURING AND TESTING INSTRUMENTS. 


28,091. December 2nd, 1909.—IMPROVED APPARATUS FOR INDI- 
CATING THE TRIM OF A SHIP, Donald Mackay, 4, Grange- 
road, Alloa, Scotland. 

Two glass tubes are erected vertically over the centre line of the 
ship at a distance of, say, i feet apart. These tubes communicate 
with the water at their lower ends, and from the height to which 
the water rises in them the trim of the vessel is measured. To 
facilitate this measurement certain scales are provided, as shown. 
These scales comprise a fixed scale A, marked.as shown, and ex- 
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Fig.2. 


tending from the keel upwards, and a movable scale B. The scale 
A is provided with cursors C, and there is one such scale alongside 
each tube. In Fig. 2 let D and E be the positions of the tubes, 
and F the position of the mean draught. Then the movable scale 
B—Fig. 1—is graduated on the right-hand side in such a way that 
the ratio of a scale division to a foot is equal to the ratio of the 
distance / to the total length of the ship. On the left-hand side 
the scale B is marked in a similar way, only the ratio is now equal 
to the ratio of 4 tos. In use the reading of the tube D is trans- 
ferred on to the scale A—Fig. 1—by means of one of the cursors 
C. The other cursor is then set to mark the level of the water in 
the tube E. To find the mean draught of the vessel the distance 
between the cursors is measured by means of the scale B (left- 
hand side), and this distance added to the actual draught shown 
in the tube E. By employing the right-hand side of the scale B to 
measure the distance between the cursors a reading , say, is 


obtained. Then, if @ is the previously determined mean draught, 

d + x/2and d — x/2 are respectively the draught at the stern and 

the bow. The apparatus can also be used to determine the dead- 

weight of the vessel by employing the cursor G. This has been 

— in specification No, 23,385 of 1909.—Novrember 23rd, 
910. 


MACHINE TOOLS AND SHOP APPLIANCES. 


3421. February 11th, 1910.—MerTHop oF SupPLYING ELECTRIt 
FURNACES WITH TRIPHASE CURRENTS, Société Anomyme Electro- 
metallurgique, of Ugine (Savoie), France. 

According to this invention, by a special system of feeding with 
the intervention of transformers the work is equally distributed 
upon the different phases of a three-phase system supplying an 
electric furnace. Briefly stated, a three-phase current furnace is 
used having two upper electrodes of different polarity and a sole 
electrode characterised by the fact that the feeding is effected by 
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two monophase transformers connected with the phases 1, 2 and 





electrodes and the other to one or other of the upper electrodes, 
with the terminals of the one inverted relatively to the terminals of 
the other in such way as to increase the tension between the two 
upper electrodes or sets of electrodes, The connections will be 
understood by reference to the accompanying diagram. —.Vovember 
23rd, 1910. 


MINES AND METALS. 


26,551. November 16th, 1909.—AN IMPROVED PRocEsS 
APPARATUS FOR THE PRODUCTION OF STEEL, Henry Johnson, 
7, Eyre-lane, Sheffield. 

The converter is a closed vessel mounted to rotate on trunnions, 
and is double-ended. Atone end of the converter tuyeres A admit 
air from an air belt B. This air belt is supplied by way of the 
passage C and the hollow trunnion D. E is the charging opening 
and F the tapping hole. Electrodes G are introduced at the other 
end of the converter. After being pre-heated in the ordinary way 
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metal poured in by way of the opening E. 
that the tuyere end is lowest and the air blast is then admitted. 
As soon as the preliminary refining is completed the converter is 
turned round, and the metal falling to the other end is refined by 
employing the electrodes. The air supply is arranged to be auto- 
matically cut off at the trunnion D during the rotation of the con- 
verter and during the electrical refining. — November 23rd, 1910. 


27,217. November 23rd, 1909.—STeEAM TURBINE BLADES MADE 
FROM PURE IRON AND NICKEL, Aktiengesellschaft Brown, Boveri 
et Cie., of Baden, Switzerland. 

Nickel] steel alloy possesses, in addition to its strength, the 
power of resisting the formation of rust. It has been proposed to 
use this material for the construction of turbine blades. But at 
the high temperatures prevailing in a turbine casing such blades 
become brittle and crack easily. This, it is said, is due to a 
chemical rearrangement of the carbon in the alloy. The present 
patent is for an alloy composed of pure iron and nickel. It is 
stated in the specification that this material is not inferior to 
nickel steel alloys in strength or resistance to corrosion, while it is 
quite free from the disadvantages stated. As the new alloy must 
not contain the slightest trace of carbon, it cannot be made in coal 
fires or are furnaces. An electric resistance furnace is suggested 
as suitable.— Vorember 23rd, 1910. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





975,370. Process OF PREPARING MANGANESE STEEL INGOTS FOR 
Routine, W. S. Potter, New York, N.Y.—Kiled June 16th, 
1910. 

(1) The process of preparing ingots of manganese steel for 

rolling, which consists in casting the ingot, equalising the tem- 

perature within the ingot, slowly passing the temperature through 

a range lying between 600deg. Cent. and 750deg. Cent. until re- 





construction is effected, and finally raising the temperature of the 


1, 3, and whose secondary terminals are coupled one to the lower | 


AND | 


the converter is turned into a horizontal position and the molten | 
It is then turned round so | 


ingot to above 1100 deg. Cent. for rolling, substantially as de. 
scribed. (2) The process of preparing ingots of manganese steel 
for rolling, which consists in casting the ingot, equalising the tem. 
perature within the ingot, slowly passing the temperature through 
a range lying between 600 deg. Cent. and 750 deg. Cent. until re. 
construction is effected, and finally raising the temperature of the 
ingot to about 1150 deg. Cent. for rolling, substantially as de. 
scribed. : 
975,255, EXHAUST VALVE FOR INTERNAL COMBUSTION ENGINES 

T. J. Koven, Jersey City, N.J.—Filed February 23rd, 1909,” 








This invention is for cooling valves by passing water through 
them as shown, There is only one claim. 


975,425. FYrELD WINDING CoIL FOR DYNAMO-ELECTRIC MACHINEs, 
W. 7. Hensley, Wilkinsburg, Pa., assignor, by mesne assign. 
ments, to Westinghouse Electric and Manufacturing Compu /, 
Kast Pittsburg, Pa., a Corporation of Pennsyleania,— Filed 
March 9th, 1908, 

This patent is for a field magnet coil for dynamo-electric 
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machines comprising a plurality of rigid single-layer turns of cast 
| metal, such as copper, the turns at one end of the coil being wide 
| and thin, and the turns at the other end being narrow and thick. 
There are six claims, 
| 
| 975,511. INcot Moun, 
Murch 5th, 1910. 
There are three claims for a mould for ingots provided with 
vertical inwardly projecting wings or abutments extending the fu!! 


WwW. 2a.— Filed 


H. Connell, Pittshurg, 











| height of the mould, thereby forming a comparatively narrow 
throat for the horizontal flow of the metal from one portion of the 
mould to another during the entire teeming operation. 


| 975,640. INTERNAL COMBUSTION ENGINE AND METHOD oF 
} OPERATING THE SAME, L. G. Sabathé, Paris, France, assigno 
to the Société des Moteurs Sabathé, Saint-Etienne, Loire, Frane:, 
a Corporation of France.— Filed June 10th, 1908, 

| ‘This invention refers toa method of operating an internal com- 
| bustion engine, which consists in admitting to the cylinder and 
| igniting a fuel charge during the time that the piston is at or near 
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the dead point, and also when, on the same stroke of the piston, 
| the latter moves away from the dead point and thereby increases 
| the volume of the combustion chamber, and in admitting to the 
| cylinder and igniting a second and additional fuel charge simul- 
taneously with the continuance of the first charge when the volume 


| of the combustion chamber is increased as indicated. There are 
| twelve claims, 
| 


| 








Tue Mersey Docks and Harbour Board have a scheme 
in hand to provide a new and widened bridge on the south side of 
bridge No, 2, and extending from the landing stage up to the tram- 
way starting point at the pierhead. This additional bridge will 
be opposite the Seacombe and Birkenhead ferryboats, from 
which the bulk of the traffic comes. The proposal has received 
the approval of the Health Committee of the Liverpool Corpora- 
tion. 
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